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SAR TEST REPORT

Equipment Under Test : Digital Camera

Model No. :  WB200F(add: WB201F, WB202F)

Applicant : _Samsung Electronics Co., Ltd.

Address of Applicant : 416, Maetan-dong, Yeongtong-gu, Suwon-ci, Gyeonggi-do,

Korea

FCCID : ALWB200F

ICID 649E-WB200F

Device Category . Portable Device

Exposure Category :  General Population /Uncontrolled Exposure

Date of Receipt : 2012-10-11

Date of Test(s) : 2012-10-25

Date of Issue : 2012-10-26

Max. SAR 1 0.213 W/ke (11b)

Standards: FCC OET Bulletin 65 supplement C
RSS-102 (Issue 4)

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 : Jongwon Ma ﬁg@u 2012-10-26

Approved by : Feel Jeong .45 2012-10-26
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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 . All SGS services are rendered in accordance with the applicable SGS conditions

of service available on request and accessible at http://www.sgs.com/en/Terms-
and-Conditions.aspx

1.2 Details of Applicant

Manufacturer : Samsung Electronics Co., Ltd.

Address : 416, Maetan-dong, Yeongtong-gu, Suwon-si, Gyeonggi-do,
Korea

Contact Person : Jaeho- Lee

Phone No. : +82 +31 277 6811

E-mail : jho82.lee@samsung.com

1.3 Version of Report
Version Number Date Revision
00 2012-10-26 Initial issue

1.4 Description of EUT(s)

EUT Type : Digital Camera
Model - WB200F
Serial Number : SPL-120914-082
H/W Version 1PV 2012.09.26
S/W Version 10921
Mode of Operation :WLAN
Body worn Accessory : None
Tx Frequency Range 12412 Mz ~ 2462 Mz (WLAN)
Max. Conducted RF Power :14.77 dB m (WLAN)
Battery Type : DC 3.7 V (Li-ion Battery)
SGS Korea Co., Ltd. (Gunpo Laboratory) #18-34, Sarlhbonfdong, Gunpo—si, Gyeonggi—do, 453—040 KOREA t+8231 428 5700 +8231 427 2370 wwww.kr.sgs.comvee
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1.5 Test Environment

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

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
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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 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= ¢ (|Ei|2)/ p where ¢ and p are the conductivity and mass density of the tissue-simulant. The
DASY4 system for performing compliance tests consists of the following items:

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

*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
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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 GHz 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 mm 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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ELI14 Phantom

Construction: Phantom for compliance testing of handheld and
body-mounted wireless devices in the frequency
range of 30 Mk to 6 Glz. ELI is fully compatible with
the IEC 62209-2 standard and all known tissue
simulating liquids. ELI has been optimized regarding
its performance and can be integrated into our
standard phantom tables. A cover prevents
evaporation of the liquid. Reference markings on the
phantom allow installation of the complete setup,
including all predefined phantom positions and
measurement grids, by teaching three points. The
phantom is compatible with all SPEAG dosimetric
probes and dipoles EL14 Phantom

Shell Thickness: 2.0+ 0.2 mm

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 HoI

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 M. 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.

SGS Korea Co., Lid. (Gunpo Laboratory) #1834, Sarhbonfdong, Gunpo—si, Gyeonggi—do , 453—040 KOREA t+82 31 428 5700 f+82 31 427 2370 www.kr.sgs.com/ee
|

Member of SGS Group(Sociéte Genérale de Sunvellance)
TEST 001



Signal
Ganerator

Tuning

DirCoupler

Report File No. :

Date of Issue :

Page :

r ¥
x

A0 Probe po=itienar

2012-10-26
9/57

izld probe

“-h\___\_*

Flt Fhantom

J

Cripems |2

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

/
iy :
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Fig c. Photo of the dipole Antenna

Measured -
— Input Target SAR 1 g . Liquid
Valldgtlon Tissue Power b EEEITED (Normalized to SARLg il Date Temp.
Kit SAR 1g (Normalized to (%) 9
(W) 1W) W) (°C)
D2450V2 2450 Mtz
S/N: 734 Body 0.1 5.25 50.20 W/kg 52.5 Wikg 4.58 2012-10-25 22.2

TEST 001
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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.

Tissue o Dielectric Parameters
f (Miz) Limits / Measured o . Simulated Tissue
type Permittivity Conductivity o
Temp(TC)
Measured, 2012-10-25 52.1 2.01 22.2
2450 Recommended Limits 52.7 1.95 21.0~23.0
Deviation(%) -1.14 3.08 -
2412 Measured, 2012-10-25 52.2 1.95 22.2
Body Deviation(%) -0.95 0.00 -
2437 Measured, 2012-10-25 52.1 1.99 22.2
Deviation(%) -1.14 2.05 -
2462 Measured, 2012-10-25 52.1 2.03 22.2
Deviation(%) -1.14 4.10 -

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 | 549 | 404 | 62.7 | 73.2
Salt (NaCl) 395 | 149 | 145 | 14 | 135 | 0.76 | 018 | 05 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 098 | 052 | 1.0 1.0 1.0 | 1.21 | 0.0 1.0 0.0 0.0

Bactericide 019 | 0.05 | 0.1 0.1 01 | 027 | 0.0 0.1 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 | 36.8 | 0.0
DGBE 0.0 0.0 0.0 0.0 0.0 0.0 4492 | 0.0 0.0 | 26.7

Dislectric 435 | 56.7 | 415 | 55.2 | 42.0 | 56.8 | 40.0 | 53.3 | 39.2 | 52.7
Constant
CO“&‘;%"'W 0.87 | 0.94 | 0.90 | 0.97 | 1.0 | 1.07 | 1.40 | 152 | 1.80 | 1.95
Salt: 99% Pure Sodium Chloride Sugar: 98"% Pure Sucrose
Water: De-ionized, 16 MQ" resistivity HEC: Hydroxyethyl Cellulose

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

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

According to FCC 47CFR §2.1093(d) The limits to be used for evaluation are based generally on criteria
published by the American National Standards Institute (ANSI) for localized specific absorption rate
(“SAR™) in Section 4.2 of “IEEE Standard for Safety Levels with Respect to Human Exposure to Radio
Frequency Electromagnetic Fields, 3 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 Gz
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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H E Uncontrolled Environment Controlled Environment
uman EXposure General Population Occupational
Partial Peak SAR
(Pzrrt'igl) e 1.60 1lig 8.00 1li/g
Partial Average SAR
Partial Peak SAR
(Hands/Feet/Ankle/Wrist) 4.00 ni/g 20.00 /g

Table .2 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 ohm 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&
Partner 2150 M System D2450V/2 734 May 17, 2014
Englnﬁerlgg AG P
Schmid&
Partner Daé"’lle%%?gr'lslgs'on 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'eci'i‘t: Probe 85070D 2184 N/A
Agilent Power Meter E4419B GB43311125 July 01, 2013
. MY41495307 September 18, 2013
Agilent Power Sensor E9300H MY41495314 | September 18, 2013
Agilent Signal Generator E4421B MY43350132 March 29, 2013
Empower RF - 2001-
Systems Power Amplifier BBS3Q7ECK 1032 D/C 0336 March 31, 2013
Agilent Dual Directional 777D 50128 July 2, 2013
Coupler
Agilent Attenuator 8491B 50566 September 14. 2013
Spectrum
R&S Analyzer FSV30 100768 March 29, 2013
Microlab LP Filter LA-30N N/A September 14. 2013
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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

Mb Power

Frequency (MHz) Channel No. (Mbps) (dB m)
1 14.21
2 14.19
2412 ! 5.5 14.18
11 14.09
1 14.77
2 14.75
2431 6 5.5 14.73
11 14.67
1 14.36
2 14.32
2462 1 5.5 14.35
11 14.24

SGS Korea Co., Lid. (Gunpo Leboratory) #1834, Safbon—dong, Gunpo—si, Gyeonggi—do , 453—040 KOREA t+8231 428 5700 +82 31 427 2370 www kr.sgs.com/ee
I

Member of SGS Group(Sociéte Genérale de Sunvellance)
TEST 001



Report File No. : F690501/RF-SAR002024

Date of Issue : 2012-10-26
Page : 15/57
802.11g Mode Rated Measured Average Power
Frequency (MHz) Channel No. (Mbps) (dB m)
6 12.47
9 12.45
12 12.40
18 12.23
2412 1 24 12.32
36 12.38
48 12.17
54 12.14
6 12.80
9 12.76
12 12.54
18 12.45
2437 6 24 12.55
36 12.48
48 12.45
o4 12.44
6 12.60
9 12.55
12 12.33
18 12.34
2462 11 24 1213
36 12.34
48 12.45
54 12.40
802.11n_HT20 Mode Rated Measured Average Power
Frequency (MHz) Channel No. (Mbps) (dB m)
MCS0 10.55
MCS1 10.10
MCS2 10.01
MCS3 10.54
2412 1 MCS4 10.48
MCS5 10.42
MCS6 10.45
MCS7 10.30
MCSO0 10.83
MCS1 10.54
MCS2 10.44
MCS3 10.40
2437 6 MCS4 10.38
MCS5 10.45
MCS6 10.34
MCS7 10.22
MCS0 10.66
MCS1 10.43
MCS2 10.34
MCS3 10.43
2462 1 MCS4 10.30
MCS5 10.45
MCS6 10.43
MCS7 10.36
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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 (z band, channels 52 and 64 in the 5.25 ~ 5.35 Gz 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 (lz §15.247 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 17 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 +
5.540 103 -
5560 112 -
802.11a 5.580 116
5.600 120 Unknowr -
5620 124 - i
5.640 123 -
5 660 132 -
5.680 136
5700 140 = -
5745 149 4
I "=6s | 153 | 152 (576 GHz) - -
§15.247 | 5180 157 i -
5.805 161 160 (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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Ambient Temperature (°C) 234
Liquid Temperature (°C) 22.2
WLAN Body SAR Date 2012-10-25
i Traffic Channel
Test | EuT | DiStance from - Rated | Power | 1gSAR | L9SAR
Mode | Position () re?M‘:IZ‘;”Cy Channel | (Mbps) | Drift (dB) (W/kg) (Wike)
Front 5 2437 6 1 -0.08 0.06
Rear 5 2437 6 1 -0.164 0.042
Right Edge 5 2437 6 1 -0.096 0.037
Left Edge 5 2437 6 1 -0.172 0.018
11b 1.6
Top 5 2437 6 1 0.120 0.198
Bottom 5 2437 6 1 -0.030 0.016
Top 5 2412 1 1 -0.014 0.108
Top 5 2462 11 1 -0.027 0.213
<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. RSS102 < Exemption from Routine Evaluation Limits — SAR Evaluation >
- above 2.2 Gz and up to 3 Gz inclusively, and with output power (i.e. the higher of the conducted
or radiated (e.i.r.p.) source-based, time-averaged output power) that is less than or equal to 20 mW for
general public use and 100 mW for controlled use.
7. 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.

8. WLAN transmission was verified using a spectrum analyzer.
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Appendix
List
Appendix A DASY4 Report - 2450 Mz
(Plots of the SAR Measurements) Validation Test
- Body Test
Appendix B Uncertainty Analysis
Appendix C Calibration Certificate - PROBE
- DAE3
- DIPOLE
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Appendix A
Test Plot - DASY4 Report
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2450 Mz Body Validation Test

Date: 2012-10-25

Test Laboratory: $G8 Korea (Gunpo Laboratory )
File Name: Validation 2450 MHz_Body.dad

Input Porsver @ 100 mW
Ambient Temp : 23.4 °C Tissue Temp : 22.27T

DUT: Dipole 2450 MHz; Type: D2450VE; Serinl: D2450VI - SN:734
Program Name: Validation 2450 MHz_Body

Communication System: CW; Frequeney: 2450 MHz; Duty Cyele: 1:1
Medium parameters used: £ = 2450 MHz; o= 2.00 mho/m; & = 52.1; p = 1000 kg/m®
Phantom section: Flat Section

DASY 4 Configuration:

- Probe: ET3DVE - SN1T782; ConvF(4.11, 4.11, 4.11); Calibrated: 2012-04-27

- Bensor-Surface: dmm (Mechanical Surface Datection)

= Electronics: DAE3 Snd6T, Calibrated: 2012-01-20

- Phantom: ELI 4.0 12 05 3(; Type: QDOV AN 1BA; Scrial: 1169

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

Validation 2450 MHz_Body/Area Scan (61x61%1): Measurement grid: ds—1 Smm. dy=15mm
Maxmmum valee of SAR (interpalated) = 5.98 mW/'g

Validation 2450 MHz_Body/Zoom Scan (Sx5x7)/ Cube 0 Measurement grid: dx-Smm.,
dy=Bmm, dz=5mm

Reference Value = 38,4 Vim; Power Drift = -0.04%9 dB

Peak SAR (extrapolated) — 11.2 Wikg

SAR(I g) = 5.25 mWig; SAR(10 g) = 234 mWig

Maximum valse of SAR (measured) = 5.84 mW/'g

<536
-10.7

-16.1

0 dB = 5.54mW/g
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Z Scan
1g/10g Averaged SAR

SAR: Zoom ScarValue Along 2, X=2, ¥=1

6.0
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SAR Test Plot

Date: 2012-10-25

Test Laboratory: SGS& Korea {Gunpo Laboratory )
File Name: Wi-Fi_Front_|MBps_CH6.dad

Ambient Temp : 23,4 °C Tissue Temp : 22.27T

DUT; WEINE; Type: Digital Camera; Serial: SPL-120914-082
Program Name: WLAN_Body

Communication System: WLAN; Frequency: 2437 MHz:Duty Cwele: 1:1
Medium parameters used: = 2437 MHz; o= 1.96 mho/m; B = 51.% p= 1000 Inc.g.l'm3
Phantom section: Flat Section

DASY A Configuration;

< Probe: ETADVE - SNITEE, ConvF(4. 11, 411, 4.11% Calibrated: 2012-04-27

- Bensor-Surface: 4o ( Mechanical Surface Detectiom )

- Electronics: DAEY 8n36T, Calibeated:; 2012-01-20

= Phamntorn: ELL 4.0 12 03 30, Tvpe: QDOVAGGIBA; Serial: 116%

- Measurement 8W: DASY S, V4.7 Build 30: Postprocessmg §W: SEMCAD, V1LE Buld 186

WLAN_Front_Mid gep Smm/Ares Scan (101x121x1): Mensurement grid: de=15mm,
dy=15mm

Maximum valee of SAR (interpolated) = 068 mWig

WLAN_Front_Mid gep Smm/Zoom Scan (3x3xTHCube 0 Measureament grid: dx—Snum,
dy=8mm, dz=5mm

Beference Valve = 2.60 Vim: Power Drift = -0.080 dB

Peak SAR (extrapolated) = 0.114 Wke

SAR(] g) = 0L060 mW g SAR(LD z) = 0.034 mW/g

Maximum value of SAR (measured) = 0.063 mW/'g

-4.72
-5.44
14.2

-168.9

236

0 dB = i dmW e
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Date: 2012-10-25

Test Laboratory: 3G Korea (Gunpo Laboratory)
File Name: Wi-Fi_Rear_|MBps CH6.dad

Ambient Temp : 23,4 °C Tisswe Temp : 22.27T

DUT: WEZOOF; Type: Digital Camera: Serial: SPL-120914-082
Program MName: WLAN_Body

Communication System: WLAN; Frequency: 2437 MHz; Duty Cyele: 1:1
Medium parameters used: £= 2437 MHz; o= 1.9 mho/m: & = 513 p= 1000 Icg.l'm3
Phantom section: Flat Section

DASY A Conliguration:

« Probe: ET3DV6 - SN1782; ConvEid. 11, 4.11, 4.11); Calibrated: 20120427

- Bensor-Surface: dmm {Mncha.nn:al S-urfu:c D:tcc:hun}

- Electronics: DAE 8a367, Calibrated; 2012-01-20

= Phamtorm: ELT 4.0 12 05 30, Type: QDOVAD]BA; Senal: 11o0%

- Mensurement 8W: DARY4, V4.7 Build 31 Postprocessmg SW: SEMCAD, V1.8 Build 186

WLAN_Rear Mid gep SmmfArea Scan (101x121x1): Measurement grid: dx—15mm,
dyv=15mm

Maximum valee of SAR (interpolated) = 0,045 mW/g

WLAN_Rear Mid gep Smm/Zoom Scan (325327 Cube 1 Measurement grid: dx—Bmm,
dy=8mm, dz=5mm

Reference Value = 224 Vin: Power Drifi = -0. 164 dB

Peak SAR (extrapolated) = 0.075 Wikg

SAR(1 ) = 0,042 mW/g; SAR(10 g) = 0.023 mWig

Maximum valse of SAR (measured) = 0.044 mW'g

-10.0
-20.0
-30.0

-40.0

50.0

1 dH = 044mW g
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Date: 2012-10-25

Test Laboratory: 3G8 Korea (Gunpoe Laboratory)
File Name: Wi-Fi_Right 1MBps CHé.dad

Ambient Temp : 23,4 °C Tisswe Temp : 22.27T

DUT: WEZSOF; Type: Digital Camern: Serial: SPL-120817-234
Program MName: WLAN_Body

Communication System: WLAN; Frequency: 2437 MHz; Duty Cyele: 1:1
Medium parameters used: £= 2437 MHz; o= 1.9 mho/m: & = 513 p= 1000 Icg.l'm3
Phantom section: Flat Section

DASY A Conliguration:

« Probe: ET3DV6 - SN1782; ConvEid. 11, 4.11, 4.11); Calibrated: 20120427

- Bensor-Surface: dmm {Mncha.nn:al S-urfu:c D:tcc:hun}

- Electronics: DAE 8a367, Calibrated: 2012-01-20

= Phamtorn: ELD 4.0 12 05 30, Type: QDOVAD]BA; Senal: 11o0%

- Mensurement 8W: DARY4, V4.7 Build 31 Postprocessmg SW: SEMCAD, V1.8 Build 186

WLAN_Right_Mid gep Smm/Area Scan (100x131x1): Measurement grid: dx—15mm.
dyv=15mm

Maximum valee of SAR (interpolated) = 0.040 mW/g

WLAN_Right_Mid gep Smm/Zoom Scan (3x5x7T)/Cuabe 0 Measurement grid: ds-8mm,
dy=8mm, dz=5mm

Reference Value = 3.90 Vi Power Drift = 0,086 dB

Peak SAR (extrapolated) = 0.086 Wika

SAR(I g) = 0L037 mW/ g; SAR(L0 g) = 0L018 mW g

Maximum valuee of SAR (measured) = 0.042 mW'g

-10.0
-20.0
-30.0

-40.0

50.0

dH = 004ImW g
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Date: 2012-10-25

Test Laboratory: 3G8 Korea (Gunpo Laboratory)
File Name: Wi-Fi_Lefi 1MBps CH6.dad

Ambient Temp : 23,4 °C Tisswe Temp : 22.27T

DUT: WEZSOF; Type: Digital Camern: Serial: SPL-120817-234
Program MName: WLAN_Body

Communication System: WLAN; Frequency: 2437 MHz; Duty Cyele: 1:1
Medium parameters used: £= 2437 MHz; o= 1.9 mho/m: & = 513 p= 1000 Icg.l'm3
Phantom section: Flat Section

DASY A Conliguration:

« Probe: ET3ADVG < SN1782; ConvEid. 11, 4.11, 4.11); Calibrated: 20120427

- Bensor-Surface: dmm {Mncha.nn:al S-urfu:c D:tcc:hun}

- Electronics: DAE3 8a367, Calibrated; 2012-01-20

= Phamtor: ELL 4.0 12 05 30, Type: QDOVADBA; Senal: 11o6%

- Mensurement 8W: DARY4, V4.7 Build 31 Postprocessmg SW: SEMCAD, V1.8 Build 180

WLAN_Left_Mid gep Smm/Ares Scan (101x131x1) Measurement grid: dx—13nm,
dyv=15mm

Maximum valee of SAR (interpolated) = 0020 mW/g

WLAN_Left_Mid gep Smm/Zoom Scan (Sx3x7Cube 0: Measimement grid: dx-Bmm,
dy=8mm, dz=5mm

Reference Value = 2.83 Vim: Power Drift = -0.172 dB

Peak SAR (extrapolated) = 0.036 Wika

SAR(I g) = (L018 mW /g SAR(LI0 g) = (L9ST mWig

Maximum value of SAR (measured) = 0.019 mW/g

-10.0
-20.0
-30.0

-40.0

50.0

dH = 01smW g
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Date: 2012-10-25

Test Laboratory: 3G8 Korea (Gunpoe Laboratory)
File Name: Wi-Fi_Top_|MBps CH6.dad

Ambient Temp : 23,4 °C Tisswe Temp : 22.27T

DUT: WEZOOF; Type: Digital Camera: Serial: SPL-120914-082
Program MName: WLAN_Body

Communication System: WLAN; Frequency: 2437 MHz; Duty Cyele: 1:1
Medium parameters used: £= 2437 MHz; o= 1.99 mho/m: & = 520 p= 1000 Icg.l'm3
Phantom section: Flat Section

DASY A Conliguration:

« Probe: ET3ADVG < SN1782; ConvEFid. 11, 4.11, 4.11), Calibrated: 20120427

- Bensor-Surface: dmm {Mncha.nn:al S-urfu:c D:tcc:hun}

- Electronics: DAE3 8a367; Calibrated: 2012-01-20

= Phamtorm: ELL 4.0 12 05 30, Type: QDOVADBA; Senal: 11o0%

- Mensurement 8W: DARY4, V4.7 Build 31 Postprocessmg SW: SEMCAD, V1.8 Build 186

WLAN_Top_Mid gep Smm/Area Scan (I01x151x1): Measurenvent grid: ds—15mm,
dyv=15mm

Maximum valee of SAR (interpolated) = 0. 178 mW/g

WLAN_Top_Mid gep Smm/Zoom Scan (Sx55THCube  Measurement grid: ds—Smm,
dy=8mm, dz=5mm

Reference Value = 3.36 Vim: Power Drift = (120 dB

Peak SAR (extrapolated) = 0.532 Wikg

SAR(1 @) = 0,198 mW/g; SAR(10 g) = 0.075 mWig

Maximum valee of SAR (measured) = 0.228 mW'g

5.78
-11.6
173

-23.1

<28.9

dH = 022EmW g
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Date: 2012-10-25

Test Laboratory: 3G8 Korea (Gunpoe Laboratory)
File Name: Wi-Fi_Top |MBps CH1 dad

Ambient Temp : 23,4 °C Tisswe Temp : 22.27T

DUT: WEZOOF; Type: Digital Camera: Serial: SPL-120914-082
Program MName: WLAN_Body

Communication System: WLAN; Frequency: 2412 MHz; Duty Cyele: 1:1
Medium parameters used: £= 2412 MHz; o= 195 mho/m: & = 517 p= 1000 Icg.l'm3
Phantom section: Flat Section

DASY A Conliguration:

« Probe: ET3DV6 - SN1782; ConvEid. 11, 4.11, 4.11), Calibrated: 20120427

- Bensor-Surface: dmm {Mncha.nn:al S-urfu:c D:tcc:hun}

- Electronics: DAE 8a367, Calibrated; 2012-01-20

= Phamtorm: ELL 4.0 12 05 30, Type: QDOVADBA; Senal: 11o%

- Mensurement 8W: DARY4, V4.7 Build 31 Postprocessmg SW: SEMCAD, V1.8 Build 186

WLAN_Top_Low gep Smm/Area Scan (100x151x1): Measurement grid: dx—15mm,
dyv=15mm

Maximum valee of SAR (interpolated) = 0. 113 mW/g

WLAN_Top_Low gep Smm/Zoom Scan (3X5x7HCube 0 Measurement grid: dx—8mm,
dy=8mm, dz=5mm

Reference Value = 3.56 Ving Power Drift = 0,014 dB

Peak SAR (extrapolated) = 0,269 Wikg

SAR(1 g) = 0,108 mWigs SARI0 g)= (0,043 mWig

Maximum valee of SAR (measured) = 0.129 mW'g

-4.98
-9.96
-14.9

“24.9

dH =0 129mW g
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Date: 2012-10-25

Test Laboratory: 38 Korea (Gunpoe Laboratory)
File Name: Wi-Fi_Top_IMBps CHI11.dad

Ambient Temp : 23,4 °C Tisswe Temp : 22.27T

DUT: WEZOOF; Type: Digital Camera: Serial: SPL-120914-082
Program MName: WLAN_Body

Communication System: WLAN; Frequency: 2462 MHz; Duty Cyele: 1:1
Medium parameters used: £= 2462 MHz; o= 2.03 mho.l'm.,x]_= 520 p= 1000 Icg.l'm3
Phantom section: Flat Section

DASY A Conliguration:

« Probe: ETADVG - SN1782; ConvEFid. 11, 4.11, 4.11); Calibrated: 20120427

- Bensor-Surface: dmm {Mncha.nn:al S-urfu:c D:tcc:hun}

- Electronics: DAE 8a367, Calibrated; 2012-01-20

= Phamtorm: ELL 4.0 12 05 30, Type: QDOVAR]BA; Senal: 11o0%

- Mensurement 8W: DARY4, V4.7 Build 31 Postprocessmg SW: SEMCAD, V1.8 Build 186

WLAN_Top_High gep Smm/Area Scan (101x151x1): Measwrement grid: dx=15mm,

dyv=15mm
Maximum valee of SAR (interpolated) = 0238 mWig

WLAN_Top_High gep Smm/Zoom Scan (3x3xTWCube O Measurement grid: dx—8mm,
dy=Bmm, dz=5mm

Reference Value = 353 Ving Power Drift = 00027 dB

Peak SAR (extrapolated) = 0,550 Wikg

SAR(1 @) = 0,213 mW/g; SAR(10 g) = 0.084 mWig

Maximum valee of SAR (measured) = 0.227 mW'g

5.72
-11.4
A5z

224

<28.6

HdB=022TmW g
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1g/10g Averaged SAR
SAR: Zoom ScacValue Along 2, X=2, ¥=2

E s

AN

. -,

C .,

r .

- —

L o —

: 1 [ I L1 1 _l_—l_-.l-__—l_l_l'_f

0.005 3.010 0.015 0.020 0.025 0.030 0.035
m

#1834, Safbon—dong, Gunpo—si, Gyeonggi—do , 453—040 KOREA t
|

+8231 428 5700 {+8231 427 2370 www.kr.sgs.com/ee

Member of SGS Group(Sociéte Genérale de Sunvellance)



Report File No. : F690501/RF-SAR002024
Date of Issue : 2012-10-26
Page : 31/57

Date: 2012-10-25

Test Laboratory: 3G8 Korea (Gunpoe Laboratory)
File Name: Wi-Fi_Bottom_1MBps_CHé.dad

Ambient Temp : 23,4 °C Tisswe Temp : 22.27T

DUT: WEZOOF; Type: Digital Camera: Serial: SPL-120914-082
Program MName: WLAN_Body

Communication System: WLAN; Frequency: 2437 MHz; Duty Cyele: 1:1
Medium parameters used: £= 2437 MHz; o= 1.99 mho/m: & = 520 p= 1000 Icg.l'm3
Phantom section: Flat Section

DASY A Conliguration:

« Probe: ET3DV6 - SN1782; ConvEFid. 11, 4.11, 4.11); Calibrated: 20120427

- Bensor-Surface: dmm {Mncha.nn:al S-urfu:c D:tcc:hun}

- Electronics: DAE 8a367; Calibrated; 2012-01-20

= Phamtorm: ELT 4.0 12 05 30, Type: QDOVADBA; Senal: 11o0%

- Mensurement 8W: DARY4, V4.7 Build 31 Postprocessmg SW: SEMCAD, V1.8 Build 186

WLAN_Bottom_Mid gep Smm/Area Scan (P1x121x1): Mensurement grid: dx-15mm,
dy=13mm

Maximum valee of SAR (interpolated) = 0016 mW/g

WLAN_Bottom_Mid gep Smm/Zoom Scan (Sx53THCube (8 Measurement grid: dx—Smm,
dy=8mm, dz=5mm

Reference Value = 133 Ving Power Drift = 0,030 dB

Peak SAR (extrapolated) = 0.029 Wika

SAR(I g) = 0L016 mW/ g; SAR(I0 g) = (L0814 mWig

Maximum value of SAR (measured) = 0.018 mW/g

5.72
-11.4
A5z

224

<28.6

dH = 01EmW g
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Appendix B

Uncertainty Analysis
Measurement uncertainty for 300 MHz to 3 GHz averaged over 1 gram

a b C d e =|g i= K
f(d,k) cxg/e

Sectio | Tol Prob . Div. Ci 10 Vi

nin (%) Dist. (19) ui (%) | (Veff)
Uncertainty Component P1528
Probe calibration E.2.1 6.0 N 1 1 6.0 o
Axial isotropy E.2.2 0.5 R 1.73 0.71 0.20 ©
hemispherical isotropy E.2.2 2.6 R 1.73 0.71 1.06 o
Boundary effect E.2.3 0.8 R 1.73 1 0.46 ©
Linearity E.2.4 0.6 R 1.73 1 0.35 ©
System detection limit E.2.5 0.25 R 1.73 1 0.14 o
Readout electronics E.2.6 0.3 N 1 1 0.30 ©
Response time E.2.7 0 R 1.73 1 0.00 o
Integration time E.2.8 2.6 R 1.73 1 1.50 ©
RF ambient Condition —Noise E.6.1 3 R 1.73 1 1.73 o
RF ambient Condition - reflections E.6.1 3 R 1.73 1 1.73 o
Probe positioning— mechanical tolerance E.6.2 1.5 R 1.73 1 0.87 ©
Probe positioning— with respect to phantom E.6.3 2.9 R 1.73 1 1.67 o
Max. SAR evaluation E.5.2 1 R 1.73 1 0.58 ©
Test sample positioning E.4.2 5.84 N 1 1 5.84 9
Device holder uncertainty E.41 3.6 N 1 1 3.60 ©
Output power variation—-SAR drift measurement 6.62 5 R 1.73 1 2.89 ©
Phantom uncertainty (shape and thickness tolerances) E.3.1 4 R 1.73 1 2.31 o
Liguid conductivity — deviation from target values E.3.2 5 R 1.73 0.64 1.85 ©
Liquid 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 ©
Liquid permittivity — measurement uncertainty E.3.3 0.56 N 1 0.6 0.34 5
Combined standard uncertainty RSS 10.83 o
(65% CONFIDENGE INTERVAL = 2165
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- DAE3
- 2450 ME Dipole
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- PROBE Calibration Certificate

Scirwsizarischar KalbrisnSensd
Service sulsse datalonnage
Barvizho svizzero di taaturs

Calibration Laboratory of Sy X
Schmid & Partner S
Enginaaring AG

Zaughaussirasse &3, BI04 Zurich, Ewitzeriand m Bwiiss Calibralion Service
Accradited by ihe Swiss Accrediiaiion Service [SA5) Accreditation Mo SCS 108

The Swiss Accreditation Sorvice s one of the signatarkes o tha EA

Mt A far the moognition of calibration certificates

Cliani 5G5S (Dymstec) Cortificate Ho: ET3-1782_Apri2
CALIBRATION CERTIFICATE

Object ET3DVE - SM.1TE2

Galbration procedursis) A CAL-01.vE, G CAL-1247, QA CAL-23 w4, Qb CAL-26.v4

Calbration procedurs for dosimetric E-fizld probes

Calbration dale: April 27, 2012

This calibralion cerlicals dooarans ha ity 1 naticnal darndy, which malkze B physical onis of messurements 151
The measwrements and the unceriainiies with confidenca proabd bty ane ghven an @ follosing pages and ane pan of the canfeate.

Al calbrations hawve boen conducsed in the cosed ebonatony facl ity emdronmant iemperaiune (22 £ 37°C and humiadity < 705,

‘Calibration Equipmant used (MATE rigcal Tor calbration)

Primary Standards o ‘Cal Date (Certficate Mo Scheduled Calkeion

Prewer melor E44185 GBI 2AEET4 25 Mar-12 (o 217-01508) Agraa

Power sensor E44128 LY 41480007 29 Mar-12 (Mo 21701 508) Agr-13

Rifarenos 3 0Bl Aflenusor Sri: 58084 {3c) Z¥-Mar-12 (Mo Z17-01831) Agr13

Reference 20 o Afienusior | SN SHODG {206 27-Mar-12 (Mo 217-0182%) Apr13

Rotoronos 30 B Atlenusbor SN 55123 {a0b) ZTMar-12 (Mo, 2701533 Ape-13

[Roferenos Probs ESI0W2 Sh: 3013 F8<Dpc-11 (Mo. EE3-3013_Decii] Deo-12

DAES SH: BED 10=Jan-12 (o, DAE4-BE0_Jan1Z) Jan-13

Sccaondary Slandards =] Check Diofo (in houss) Echaduied Chack

RF ganarminr HP BE4BG 53642001 700 4-Pusg-39 (in house check Agr-11) In house chedc Apr-13

Medwicr, Anglyzar HF BT5IE | 837300585 18Dt fin boun chack Oct-11) I Pt el Cocl-12
Flari Funsdion Signalure

— - e ¢ T
e

Isuad: April 2T, 2012

Approrad by Kalja Pokavic Techinial Marager

This calibeation cenflicas: shall nol be raproduced except in Sl withoul willan apoeoval of tha Bboraleny,

Certificate Mo: ET3-1782_Apri2 Page 1af 11

SGS Korea Co., Lid. (Gunpo Laboratory) #1834, Safbon—dong, Gunpo—si, Gyeonggi—do , 453—040 KOREA t+8231 428 5700 +82 31 427 2370 www kr.sgs.com/ee
|

Member of SGS Group(Sociéte Genérale de Sunvellance)
TEST 001



Report File No. : F690501/RF-SAR002024
Date of Issue : 2012-10-26
Page : 35/57

Calibration Laboratory of e {mchar Kallbe

Schmid & Pariner % Service suisss d'$alonnage
Engineering AG g entzio svizem & et

Zeughausstrasse 43, 8004 Zurich, Switzeriand 'j"'um.u'*‘f Swiss Callbration Sorvice

Accredied by the Swiss Ascrediaton Sendon [SAS) Accreditation He.; SCS 108

The Swiss Accradialion Sarvice is ong of e signalorias bo ths EA

Multilatzral &greemsent for the recognition of callbration centficates.

Glossary:

TSL tisewe simulating ligusd

MORM:Y.2 sensilivity In free space

CarmF sensilivily in TEL F NORMx.¥.2

DCP dinde compression point

CF cresl factor (1iduty_cycla) of the RF signal

A& B C madulation degandent linsarization parameters

Polarization o profation around probe axis

Pualarization 3 I rotaton anound &n axis thal is in the plane normal o probe axis (@1 measursment canler),

Le., 8 =0 = nomal to probe axis

Calibration is Performed According to the Following Standards:

a) |EEE 5id 1528-2003, "|EEE Recommended Practice for Determining the Peak Spatial-Averaged Spociic
Absorphion Rate (SAR) in the Human Head from Wirslass Communications Devices: Measurament
Tachniguas™, Decambar 2003

by IEC 62208-1, "Procedurs to maasura the Specific Absorption Rate (SAR) for hand-held devices usad in closa
prosimity to the ear (frequency rengs of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

»  NORMz 2 Assessed for E-field polarization 3 = 0 {f < 800 MHz in TEM-cell; f = 1800 MHz: R22 waveguide).
WORM:, .2 @re anly intermedisle values, ie., the unceainties of NORMsz,y,2 does net affect the E-fald
unceriainty inside TEL (see balow ComvF),

e NORMTlxy.z = NORMEy.z * frequancy_resporsa (see Frequency Responsa Chart). This linearization is
Implemented in DASY4 software versions lster than 4.2, The uncerainty of the frequancy response & Included
i the atated wnceralnty of Com.

& DGRy 2 DCP are numerical Enearizalion parsmeters assessed based on the data ol power sweep wilh CW
signal (no wneerdainty required), DCP doas not depend on frequency nor media,

=  PAR: PAR i the Peak to Average Rato that is not calibrated but detarminad based on the signal
charactenistics

o Aryr Bepr Cogr VRx e A, B Care numericl linesdzation parameters assessed based on the data of
poswer sweep for specific madulation signal, The parameterns do nof depend on frequency noe madia. VR is the
meximum calibration renge exprassed in RMS voltage across tha dicde:

= ConeF and Bowndary Effect Parasmeters: Assessed in flat phantom using E-field {or Termperature Transier
Standard for T < 80D MHz2) and inside waveguide using analytical field distibutions based on power
measurements for { > B00 MHz. The same selups are used for assessment of the parameters applied for
boundary compensalion (alpha, depth) of which typical uncentainly values are given, These parameters an
used in DASY4 software to improve probe accuracy chose fo the boundary. The sensitivity in TSL comesponds
to WORNME, p.z * ConmeF whereby the uncertainty corresponds to that given for Coma®. A frequency dependert
CovneF s usad in DASY version 4.4 and highsr which allows extending the validity from + 50 MHz to £ 100
MHz

«  Sphancal isofropy (30 devation from sofropy): in a field of low gradients realized wsing a flat phantom
egposed by 8 patch antenna.

»  Sensor Offsel The sensor affset corresponds 1o he offset of vidual measurement center fram the probe fip
{on probe axis). Mo tolerance reguired.

Certificals Mo: ET3-1782_Apri2 Paga 2 of 11
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ET3DVE — SN;1TaZ ool 27, 2012

Probe ET3DV6

SN:1782

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

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY 2 syslam!)

Certificate Mo: ET2-17&2_Apri2 Page 3 of 11
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ETI0VE- SH:1TE2 Apil 2T, 2012
DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782
Basic Calibration Parameters
Eonsor X Sansor Y Sonser £ Upe: (=2}
| Morm ;E'l.ﬁ_'!_!.fmff 2,M 1.66 1,88 =101 %
DCP [mA) 96.2 96.7 L6.7
Modulation Calibration Parameters
i Communication System Names PAR A B c VR unee |
dB dB dB my (=2}
1 C .00 % .00 0,00 1.00 154.8 1.9 %
¥ | 000 0.00 1.0 1858
L zZ | 0 0.00 1.00 1511

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
miltiplied by the cover factor k=2, which for 8 normal distribution corresponds to a covarage
probability of approximately 95%.

* The unperaiiies of MomiX, ¥, 2 do not atinct the EXSeld uncarainty insida TEL (ssa Pages 5 anid B)
® Humencal Insarzation paramoir unoeriainty rok recgsined,

© Uncertainty s dmeminad using tha mas. Gestion tam Bnaer reapaes apgking reclanguls distitusion and i mepressed dor the squame of the
Tidil wadiia,

Certificate Mo ET3-1782_Apr12 Page dal 11
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ETADVE- SN, 1782 Apdl 37, 2012

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

Calibraticn Parameter Determined in Head Tissue Simulating Media

Ralative Canductivity Depth Unict.
| F[MHz)" | Permibtivity” {Bim] " ComvFX | ConvF¥ | ComFZ | Mpha | fmm) | [k=2}
450 43.5 0.87 TAT 7T FAT 023 | 235 | £134%
835 41.5 0.50 G40 .40 G40 0.3z 200 +12.0 %
1750 40.1 197 | 530 | B39 | 530 | 0@D | 166 | +120%
1800 0.0 1.40 5.12 612 512 0.6D 198 | +120%
2450 9.2 1.80 4.48 446 445 0.BD 197 [ +120% |

F Prequancy validity of £ 100 MHz only apples for DASY w44 and higher {s== Page 2|, else i is resricied 10 £ 50 Mz, The unceriainty s Fe RSS
of the: Com uncertainty at calibration freguency and the uncertainty for the indcated freguency band.

" A brnguerszien balow 3 GH2, B validity of s parsmbon (s and o) can be mlaad 1o £ 105 ¥ liguid compeneation Sarmuls is appled 1o
maagred SAR values. A reduanoios above 3 GHz, the validity of lssus | tars (x and o b restiched b & 5%, Tha uacsdainty & the RES of
tha Com urcarainty for indicalnd targal lasas paramatans.

Carlilicals Mo: ET3-1782_Apri2 Page 5 af 11
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ETADWE- SN 172 Apedl 27, 2012

DASY/EASY - Parameters of Probe: ET3DVG - SN:1782

Calibration Parameter Determined in Body Tissue Simulating Media

f [MHz) © F:r:m::y' Gﬂmll.u:llrlrr ComFX | ComvFY¥ | ComvFZ | Alpha I::E;. ;rgh
454 56.7 [.94 T.57 757 7.57 0.16 228 +15.4 %
835 55.2 0.87 £.22 6,22 622 0.24 3.00 +12.0%
175D 634 1.48 4.78 4,78 473 0.76 224 +12.0%
1800 533 1.52 454 4.58 4.50 0.75 218 +12.0%
2450 E2.7 1.856 411 4.11 411 0.7E 225 | +120%

= Fraquendy uﬁdkﬂtiﬂi}MH:mlrﬂnﬂiaBFﬁWH-lmdhd!br#mpm ELdmnlnmmﬁn’dhtE{l“ﬁ The uncerianty is the B55
u'flhnﬂnrnFLrﬁ&M!’ﬂl b lice fress 7 and 1he uncardai ur the i oy el

ﬂlw balow 3 GHz, ll‘li'\-ﬂl-ﬂl}'l:lfllﬂﬂ paramalans thl'Id ) can ha ralanad ltlt1ﬂ I b companaaion fm ulks s applad e
measured SAR values. Al Trequencies above 3 GHz, the validiy of tssue parameters (& and &) ks resiriobed bo & 5%. The uncarainty & the RES of
ihe Comd Ln:ﬂﬂlln'h'l'nrlrl:lc,l.tndhrgm fissue pammeters.
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ETaDWE- SM:1TE2 Al 27, 2012

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

1.5
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T E
uE 13 R
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% o8+
©art
06—
C i i E
os I 1 1 | 0 i i1 1 § i 1 0 -0 8 I: 1 1 [P 1| 1 1 1 f 1
o 1500 1000 1600 2500 3000
1 [MHz] X
& -
Uncertainty of Frequancy Response of E-field: £ 6.3% (k=2)
Carmficale No; ET3-1782_Apri2 Fage Tof 11
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ET3IDVE- SM1Taz April 27, 2012

Receiving Pattern (¢), 8 =0°

=600 MHz TEM f=1800 MHz R22
o L
124 & L] &5
.J ] ’ ", ¥ ;
L [ ) 1 . 1
] " al y Ll i LI P
s , '_!::._-t:_ e P b ': L'-n-:'_ LRI TR
] g . I,r ) ] § 3 e
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N 1 1 1 I 1 i 1 i Il E 'l L 1 L L L L i i L ' L 1 : L 1
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Uncartainty of Axial Isotropy Assessment: £ 0.5% [k=2)
Cartificate Mo ET3-1782_Apr12 Paga 8of 11
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ET3DVE— 3M:1Taz April 37, 2012
Dynamic Range f(SARpcad)
(TEM cell , f = 900 MHz)
o o | L | (| v Fop I4 - | i
i B T 12
: bt
H | l'E i F
|E :_ ' = |'!'. a. e i
il 1 3 i
i Rl .
3 b
i Il Wl
100t L
402 Lol | | : < i i | i i 1
i 1t 1P 10 1 109
_ BAR [mWiem?3)]
¥
nn!m?elmhd m@m

Uncertainty of Linsarity Assessmant: & 0.6% (k=2)
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ETIDOVE= SH:1TH2 April ¥, 2092

Conversion Factor Assessment

1= B35 MHz,WELES RS [H_camF) 1= 1600 MHZ.WGLS R23 [H_camF)
- -
L o]
FL ) F
= 1
. i
" x 1 N
g, 3
I -
i0
ok g — : 5
=t T S R— S ___I___-' (18 NS NS N N L
L " p ] & = () 1] i L] 18 E] = = - - 8
. = - = i
lﬂl:'.ﬂi regre e rl;\t'-lad remoced
Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
40 -0 06 -04 -2 0D 02 04 06 04 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
Carlificats Mo: ET3-1732_Apri2 Fage 10of 11
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ETIDWVE— EMN:1TEZ Aprl 27, 2012

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

Other Probe Parameters

Sansor Arrangement Triangular
Connector Angle () aa
Mechanisal Surace Deleclion Mods enabiled
Optical Surface Detection Mode o ah s
Probe Owerall Length 337 mm
Probe Body Diamsetar 10 mm
Tip Length 10 mm
Tip Diarneter 6.8 mm
Probe Tip to Sensor ¥ Calibration Point 2.7 mm
Probe Tip to Sensor Y Calibration Point 2.7 mm
Probe Tip to Sensor  Calibration Poind 2.7 mm
Recommendad Magsurameant DeElancs fram Surface 4 mm
Carifizaba Mo: ET3-1782_Apri2 Paga 11 of 11
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- DAE Calibration certification

SGS Korea Co., Lid. (Gunpo Laboratory)

TEST 001

Calibration Laboratory of A Schwaizerischar Kalitnardisnst

Schmid & Pariner o Sarsice sumss ilalannag
Engineearng AG T < Sarvizia aviznera di larabsra

mﬂﬂnm%,mm.:n, Switzarand ﬁﬁf Ewiss Calibration Service

Accredinad by e Ewiss Acoieditation Sarecs (5A5) accreditation Mo SCS 108

Thiz Ewiss Acoreditation mml:mu‘hﬂnmwhlvﬁ Ea

Muliilsteral Agresment for the gniticn of calies

cien  SGS (Dymstes) Canifiizata No: DAE3-S6T_Jan12

[CALIBRATION CERTIFICATE |

Cinject DAE3 - 500000 D03 AA - 5N: B&T
| Cnlibewion proceduneda) Cha CAL-06 va4

Calibration procedura fmﬂla dntaanqulslﬂm alectronics u)AE.I-

Caliteation data; January 20, 2012

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%.

Calibraiion Equipmeni ustd (METE crifcal lor calioration]

Frimary Standands IoE Cal Davie (Carificale Mo.| 5 &

Rty Mullimalee Typs 2001 SR 0810278 28.8ap-11 (o1 1450) Sepe12

Sacendary Sieedards | D& Cherh Diana (in houwsa) - Schoduked Chack

Cabbraior Bos V2.1 | SE LIS 060 AA TN (edin- 12 [in house chack) In Fesuga dhack Jan-13
Hame Furcion Sgnatm

Calitrabed by Crovmi nigues Sheffan Tz hrdzian L__‘_
Apprmved by: Fin Bomhait #a D Dirscior v ‘%1 LW

| s Jareany 21, 2042

This calibration cariizale shall nol be seproduced escepl in full witiow! wiitien appoval ol The laborston

Ceriflicata No: DAEZ-5ET_Jan1Z Page 1 of &
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Calibration Laboratory of AL
Schimid & Partnar e
Engineenng AG —E
Teuphasesitasss &, #3084 Zurich, Switeriand %ﬁ;"

& by ibe e & Sarvics |SAS|
Trely S i BBl L b8 Bulea iy 18 iR O PHE BRQABION 4 10 e R
M lvioral Agresmami for e reczgnfion ol cellibretion corfi boetes

Glossary

DAE data acquesdion elecironics

Connecior ange  informaltion usad in DASY system fo align prabe sensar X to fha mbot
coardinale syslem.

Methods Applied and Interpratation of Parameters
= O Valtage Masswament: Calibration Fector essessed lor use in DASY systam by
compansan with a calibraded nstrumend braceable b nadicnal standards, Tha figune given
correspands 1o the Tull scale range of the volimetar in the reepective rnge.
o Covmecior angle: The angle of the conneclorn is assessed measuring the angle
meachanically by & ool inserted. Uncenanty i not requinad,
= The fallowing parameters as documented in the Appendix conlain lsshnical iMomation as a
result from the perfiormance test and raquire no uncarainty.
+ 0 Vollage Megsireman! Linsarly: Vedlication of the Linsarity al +10% and -10% of
iha nominal calibration voltage. Influence of offset voliage is ncludad in this
Feeas LI Enl,

*  Comamon mode sersiialy; influance of a posiive or negatve commaon moda voltaga an
the dilferantial measurament.

«  Chanrel sapacahion: Influence of a valiage on the neighbar channets not subject 1o an
inpat voltage.

s AD Convertsr Vales with puls shoded!: Valuas an the indemal AD convarer
corrasponding be zero ingut woltage

= bnpul Offesd Measurevnant Output voltage and statislical results cver a larga number of
zerg voltaga maasuramends,

= ol Offesd Cuvrered: Typical value Tar inlormatian; Maximuem channel npot offset
gurrand, not considaring tha iInput resisianca,

® ol resiziancs: Typical value lor infarmation: DAE inpul resistance al the connedior,
during intemal auta-zeraing and during meaEs unament.

»  Low Batlery Alsrm Vollage: Typical value far inlarmation, Belew this volage, a balbary
alarm signal is ganeratad,

= Power cofrgurnphion: Typical valus for mformation, Supply cwments in vanous oparaiing
mooas.

Costicata Mo D&E3-SET_Jani2 Page 2 al 5
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D Voltage Measurement
AD - Cormserier Ressoluiion nominal
Hagh Fansgi: iLEE = RIS lull ange = -A04...+300 mY
Low Range: ILEB = GinY . full rangs = -V, .. +amy
DASY mensumman pasmetans: Auln Zan Time: 3 sec; Masuing hina: 3 sac
Calienation Factors ¥ W z
High Faigs 40, 763 = 0L1% [k=2] 404,817 £ 0.1% [ k=2] 401433 1 {1.1% {k=Z)
Lerm Flarige 395035 & 0.7% [k=2) 207119 £ 0.7% [k=2) 2.05014 + 0.7% (k=)
Connector Angle
| onnmsber Argi b i usid in DASY syaton T5t1T
Cratticatn Moe DAESGET Jani12 Page3al 5
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Appendiz
1. DC Valisge Linaariny
High Fange Reading (V) Differnes (V) Esror (%)
Chamnel ¥« Input 198598 82 253 000
Channel X +Input 20005 00 417 0o
Chisrwsl X - Input -1 BT I Nir
Chesesi ¥+ g TERHIT T 230 .50
Charea| ¥ + lirgnnt 1EA3 A0 =111 .01
Channal ¥ -~ Inpul -1EEHB A 152 031
Channal I + gt TEGD. 2T -EE AL
Channal 2 + gt 2000119 0.52 0
Crannal I « gt 1508578 a48 002
Lerw Ranga Auasing () Diffarance jp¥) Error (%)
Channel X + Input 100073 .55 0
Channel X = Input 200,20 A1.35 BT
Channe X = Inpist 40722 047 b
Channed ¥ # Input 183057 -1.02 DE
Ghannel ¥ + Inpul P08 <0173 0,36
Charnne ¥ « Input ADE.ES T RE
Channel T + Input 2000.13 002 D06
Charwnl 2 + g 200068 073 -0.38
Chisenl 2 - Inpul 15020 0Bs 048
2. Common mode sensitivity
DS il 25 LISTHE E!I‘I‘m:mmnl‘l‘ﬂ:aﬂt hhumg;m'n. 3 s
Camman mode High Range Loww Range
Input Voltage jmV) Agerage Anpding (L) Avarage Raoding (V]
Channel X 200 8.01 184
- 200 13,48 -1.50
Chanwel ¥ 200 .12 260
[ ) 138 124
Charral 2 200 435 411
- 200 5 53 £33
3. Channel separation
OASY mansueement oS Ao Zoeo Tima: 3 e i N 3 s
Inpul Welaga {mV) | Channsl X (uV) | CRannel ¥ (W) | Channel Z [u¥)
Channed X 2 . T 208
Channe ¥ | 742 : -1.81
Channel Z F | 54 A0 .
Gartificain Mo DRERBET_Jant2 Faga 4 of 5
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4, AD-Converter Values with inputs shorted
DASY maass b parametars: Ao Zerm Tima: 3 se2; Maasunng ime: 3 sec
High Range (LSB) Low Range (L58)
Channel X 16326 157432
Channel ¥ 18181 15562
Channel Z 15053 16228

5. Input Offset Measurement
CASY measuwsement parameters: Auto Zars Tima! 3 sac; Measuning time: 3 sac

Inguut 1 CACL
Average (V] | min. Offset ) | max Ofest vy | F ';F";]“"“"'

Channel X 024 1.7 146 .53
Channel ¥ -0.13 246 1.08 0.49
Channel Z -0.85 -2.00 0.1 0.42

. Input Offset Current
Mominal npul cinguilry ofiset curment on all channeds: <25f&

7. Input Resistance (Typical values far infomation)

Zerging (HOhm) Measuring (MO m)

Charinel X 200 200
Channal ¥ 200 200
Channsl 2 20 200

B. Low Battery Alarm Voltage (Typical vales tor informatian)
Typical values Alarm Level (WDC)
Supply [+ Vee) +78
Supply (- Vee) 76

9. Power Consumption (Typical valies for information)
Typical values Switched off (ma) | Stand by (ma) | Transmitling (ma)
Supply (+ Veg) 001 B #14
Supply (- Vo) =30 B =

Cartificale Ma: DAE3-867 _Jan12 Pago S5cd 5
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2.45 @z Dipole Calibration Certificate

SGS Korea Co., Lid. (Gunpo Laboratory)

TEST 001

Calibration Laboratory of

Schmid & Partner
Enginaering AG

Zeughaussirasss 43, 8004 Zurich, Swilzerland

Aocredited by the Swiss Accrediation Serdos (SAS)
The Swiss Accreditation Service is one of the signatories 1o the E&
Muttilaieral Agreement for the recognition of calibration certificates

& Schwelizerischer Kalibriardianst
Sarvics suisse d'étalonnagps

e
Servizio svizzero di taratura

S  Swiss Calibration Service

Aecreditation Ne.: SCS 108

client 5G5S (Dymstec) Corliticabs He: D2450V2-734_May12
CALIBRATION CERTIFICATE
Objoct L2450V - BM: 734
Cabration procedureds) Qi CAL-05.vE
Calibration procadure for dipole validation kits above 700 MHz
Calibeation date bday 17, 2012

The messuremenis and e

es wilh

Caliason Equipmant used [METE critical for cabbration)

Tris calloraion certifcate documents the iraceability i national standands, which reafize the physical units of measurements (52,
probability gen ghven o the lolowing pages and s par of he conilicas,

Al calibrafiors heve been conductad in the closed laboratory faclity: emdronment lemparatuns (22 + 3570 and humidity < 70%.

Frimary Slandards I & Cal Date (Camficate Mo} Schachiied Calbration
Power metar EFfd-424 GEITL80704 DE-Oct-11 (Mo, 217-01451) Gut-12

Posir sansor HP B4E1A UsayeesTal DE=Oct-11 (Mo, 217-01451) Oet-12

Raleranca 20 df Attenuaiar SN; 5053 (20K} E7-Mar-12 (Mo, 217-01530) Apr-13

Type-N migmsich combination SN 5047 2 1 DESET ET-Mar-12 (Mo, 217-01533) Apr13

Referance Probe ES30WA SN 3305 A0-Dac-11 (Mo, ES3-3205_Decii) Dag-12

DaES BN Oe-Jul-11 (Mo, DAES-B0 _Jul11) Jul-12

Sacaondary S2andards D& Check Date [in housa) Zcheduled Check
Powmer sansar HP 84814 AT 41082377 1B-0ct=02 (in howsa Check Ool-11] Inhouss chick Dc-13
AF generaicr A&S SMT-06 100005 04-Au1g-3% {in house check Qos-11) In housa chacks Oct-13
Mebwark Analyrer HP B753E US3ITI0EES 206 18Ot (in howss chack Oel-11] Inhaues chac Oce-12

Mama Funotion I'ginull.l\u
Cabbrated by Clawdio Lesublar Laboratony Technican i
Approved by Kalja Pokovic Techrical Managa:

P

Issued: May 17, 2012

This calibration cadilicaie shall nal be reproduced sxcept in ull withoul withen sppeoval of the laDorsking.

Cenificate Mo: D2450V2-T34_May12 Papa 1 of B
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Calibration Laboratory of Sehwaizarischar Kallbrisedionat
Schmid & Partner Sarvice sulase d'stalannags
Engineering AG Sevvizi evizzero di taratura

Zeughasiasirasss 43, 5004 Zurich, Switzarland Ewizs Calibration Service

Accredived by the Swiss Accreditalion Sendce (SAS] hceraditsiion Mo.: SCS 108
The Swiss Accreditation Servics I8 ans of the sigrsalorias to the EA
Multilateral Agresment for the recognition of calibration certificates

Glossary:

TSL tissue simulating liguid

ConvF sansitivity in TSL /f NORM x,y.2
Ry not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

c) Federal Communications Commission Office of Enginsering & Technology (FCC QET),
“Evaluating Compliance with FOC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fialds, Additional Information for Evaluating Compliance of Maobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d} DASYAS5 System Handbook

Methods Applied and Interpratation of Parameters:

e« Measurement Conditions: Further details are available from the Validation Report at the end
of the cedificata, All figures stated in the certificate are valid at the frequency indicated.

o Antenna Parameters with T5L: The dipole is mounted with the spacer to position its fead
paint exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

e Feed Point Impedance and Retum Loss: These parameters are measurad with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensuras low
reflected power. No uncerainty required.

« Electrical Delay: One-way delay betweean the SMA connector and the antenna feed paint,
Mo uncerainty required.

SAR measured: SAR measured at the stated antenna input power.
SAR nommalized: SAR as measured, normalized to an input power of 1 W at the antenna
connechor.

+« SAR for nominal TSL parameters: The measured TSL parameters are usad to calculate the
nominal SAR result,

The reported uncertainty of measurement is stated as the standard uncertainty of measurament
multiplied by the coverage factor k=2, which for a normal distribution comresponds to a coverage

probability of approximately 95%.
Cartificata Mo: D245002-734_May12 Page 2 of 8
SGS Korea Co., Lid. (Gunpo Laboratory) #1834, Sar||bon—dong, Gunpo—si, Gyeonggi—do , 453—040 KOREA t+82 31 428 5700 f+82 31 427 2370 www.kr.sgs.com/ee
|

Member of SGS Group(Sociéte Genérale de Sunvellance)
TEST 001



Report File No. : F690501/RF-SAR002024

Date of Issue : 2012-10-26
Page : 52 /57
Measurement Conditions
DASY sysiem configurabion, as far a5 nod given on piage 1,
DASY Version DASYS WEZHA
Extrapalation Advenced Extrapotation
Phantam Modular Fiat Phartom
Distanee Dipole Camter - TSL 10 My wilth Spacer
Zoom Scan Resolution di, dy, dz =5 mm
Fregquency 2450 MHz = 1 MHz
Head TSL parameters
The followng parametars and calculations were applied.
Temparaturs Parmittivity Conductivity
Mominal Head TSL parameters 22.0°C an.z 1,80 ki
Measured Head TSL paramaters (220 =0.2) *C 403 6% 1.85 mho/m £ 6 %
Head TSL temperature change during best < 0.6 e -
SAR result with Head TSL
SAR averaged ovar 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mW Input power 13.3mW /g
SAR for nominal Head TSL pararmelens maralized 1o 1W 52.8 mW g = 17.0 % (k=2)
SAR averagad ower 10 em’ {10 g) of Head TSL condition
5AR measured 250 mW Input power BABmMW /g
SAR for nominal Head TSL parameders nerrnalized to 1W 24.7 mW fg £ 16.5 % (k=2)
Body TSL parameters
The following paremetars and calculations wara applied.
Temperature Parmittivity Candustivity
Nominal Body TSL parameters 22.0°C 52.7 1.95 mha'm
Measured Body TSL parameters {22.0£02)"C E23+6% 1,29 mho'm 2 6 9%
Body TSL temperatune change during bast = 05 G
SAR result with Body TSL
SAR averagad over 1 cm® (1 g) of Bady TSL Conditian
5AR measured 250 m\W input powar 127mW /g
SAR for noménal Body TSL perametens nommalized to 1W 50.2 W 1 g =170 % (k=)
SAR averaged over 10 em’ (10 g) of Body TSL gondition
SAA messured 250 MW input power o5 MW g
SAR for nominal Body TSL parametars nommalized to 1W 236 mW /g = 16.5 % (k=2)
Cerificata Mo: D2450WE-T34_May12 Page 3 of 8
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Appendix
Antenna Parameters with Head TSL
Imperdan o, ranshermed 1o feed paint 53301 + 3.6 0
Retumn Loss - 264 dB
Antenna Parameters with Body TSL
Impadancs, transtormad 1o feed point 4590+51jQ
Retum Loss - 25808
General Antenna Parameters and Design
| Elecirical Dalay (one direction) | 1153 ns

After long temn use with 1008 radiated power, only a slight warming of the dipole near the feedpoint can be measured.

Th dipole is made of standard semingid coaxal cable. The center conductor of the f-aedng lima (s directy connectad o the
setond arn of the dpale. The antenna is therelone shor-girguited for DC-signals. On some of the dipoles, small end caps
are added to the dipale arms in order o improve matching when loaded according b the posilion as axplained in the
“Mieasurement Condilions® paragraph. The SAR data are not affected by this change. The overall dipale length is sl

according to the Standard.
Mo excessiva forca must be applied to the dipols arms, bacause thay might bend or the soldered connactions near the
feedpaint may be damaged.
Additional EUT Data
Manutacturad by SFEAG
Manufacturad on May OF, 2003
Castiticata Mo: D24500V2-T34_May12 Paga 4 af 8
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DASYS Validation Report for Head TSL

Date: 17052012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450%2; Serial: D2450V2 - SN: T34

Communication System: CW, Frequency: 2450 MHz

Medium parameters used: T = 2450 MHz; o = 1.85 mhofm; g, = 40.3; p = 1000 kg.-'mJ
Phantom section: Flat Section

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

DASYS2 Configuration:
s Probe: ES3DV3 - SN3205; ConvF(4.45, 4.45, 4.45); Calibrated: 30.12.2011;
= Sensor-Surface: 3Imm (Mechanical Surface Detection)
«  Electronics: DAE4 Sno01; Calibrated: 04.07.201 1
= Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 100
« DASYSZ 52.8.1(838) SEMCAD X 14.6.5(6469)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Sean (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Beference Value = 97,190 VWin: Power Dnft = 0.08 dB

Peak SAR (extrapolated) = 27.316 mW/g

SAR(] g} = 13.3 mW/g; SAR{ID g) = 6,19 mW/g

Maximum value of SAR (measured) = 16.9 mWig

_|“."

RL]

ERE

1375

114

L] i

0 dB = 16.9 mW/g = 24.56 dB mW/g
Cenilicale Mo: D245002-734_May12 Pape 5ol B
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DASYS Validation Report for Body TSL
Date: 15.05.2012

Test Lehoratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MH:; Type: D2450V2; Serial: D2450V2 - SN: 734

Communication System: CW; Frequency: 2430 MHz

Medium parameters used: = 2450 MHz; g = 1.99 mho/m; g, = 52.3; p = 1000 kg.-'rn"
Phantorn secticn: Flat Section

Measurement Standard: DASYS (IEEETEC/ANST C63. 19-2007)

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF{4.26, 4.26, 4.26); Calibrated: 30.12.2011;
s Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601: Calibrated: 04.07.2011
«  Phantom: Flat Phantom 5.0 (back); Type: QDODIPS0AA; Seral: 1002
+ DASYS2 52.8.1(838); SEMCAD X 14.6.50646%)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7 )/ Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 95201 ¥Wim; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 25.791 mW/ig

SAR(1 g) = 12.7 mW/g; SARILD g) = 5.95 mW/g

Maximum value of SAR (measured) = 16.8 mWig

v

T

464

1448

128

4108 a2

0dB = 16.8 mW/g = 24.51 dB mW/g
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Impedance Measurement Plot for Body TSL

15 May ZeAZF 14:18:17
EHI 541 1 U FS 149,928 4 24310 JVLET pH 2 456,000 MA Nz

o T "--..‘_\H
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HLd
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