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SAR TEST REPORT

Digital Camera

WBB850F

Samsung Electronics Co., Ltd.

416, Maetan-dong, Yeongtong-gu, Suwon-city,
Gyeonggi-do, Korea

A3LWB850F

649E-WB850F

Portable Device

General Population /Uncontrolled Exposure

2012-04-02

2012-04-18

2012-04-27

0.597 Wikg (11b)

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.

Fred Jeong

Tested by

"/’?Z 4!; E) 2012-04-27

Approved by : Charles Kim C W 2012-04-27
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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 :+82 +31 427 2371
Homepage : Www.ee.sgs.com/Korea

1.2 Details of Applicant

Manufacturer
Address

Contact Person

Phone No.
E-mail

1.3 Version of Report

: Samsung Electronics Co., Ltd.

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

: mihyun- Lee

: +82 +31 277 3373

: mh84.lee@samsung.com

Version Number

Date Revision

00

2012-04-27 Initial issue

1.4 Description of EUT(s)

EUT Type : Digital Camera
Model - WB850F
Serial Number : A243CNOC30004HP
Mode of Operation :WLAN
Body worn Accessory : None

Tx Frequency Range

12412 M ~ 2462 M (WLAN)

Max. Conducted RF Power

:16.17 dB m (WLAN)

Battery Type

: DC 3.7 V (Li-ion Battery)

1.5 Test Environment

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

1.6 Operation Configuration
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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, 2.0 mm for an ES3DV3 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 2.0 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



Report File No. : F690501/RF-SAR002000
Date of Issue : 2012-04-27
Page : 5/60

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 ES3DV3
3068 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
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.



Report File No. : F690501/RF-SAR002000

Date of Issue : 2012-04-27
Page : 7160
1.9 System Components
ES3DV3 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 Mz to 4 Gz In brain simulating tissue
(accuracy + 8 %)
Frequency : 10 Mk to >4 (Mz; Linearity: £0.2 dB (30 Mk to 4 (fz)
Directivity : 20.2 dB in brain tissue (rotation around probe axis)
+0.3 dB in brain tissue (rotation normal to probe axis)
Dynamic : 5 uW/gto >100 mW/g; Linearity: £0.2 dB
Range
Srfce. Detect : 0.2 mm repeatability in air and clear liquids over diffuse
reflecting surfaces ES3DV3 E-Field Probe
Dimensions : Overall length: 337 mm

Tip length: 3.9 mm
Body diameter: 12 mm
Tip diameter: 6.8 mm
Distance from probe tip to dipole centers: 2.0 mm
Application : General dosimetry up to 4 Gz Compliance tests of mobile
phone

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

Construction: The SAM Phantom is constructed of a fiberglass
shell integrated in a wooden table. The shape of
the shell is based on data from an anatomical
study designed to determine the maximum
exposure in at least 90% of all users. It enables
the dosimetric evaluation of left and right hand
phone usage as well as body mounted usage at
the flat phantom region. A cover prevents the
evaporation of the liquid. Reference markings on
the Phantom allow the complete setup of all
predefined phantom positions and measurement
grids by manually teaching three points in the
robot

Shell Thickness: 2.0+£0.1 mm

Filling Volume: Approx. 25 liters

SAM Phantom

DEVICE HOLDER

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

Device Holder '

1.10 SAR System Verification

The microwave circuit arrangement for system verification is sketched in Fig. b. The daily system accuracy
verification occurs within the flat section of the SAM phantom. A SAR measurement was performed to see
if the measured SAR was within +/- 10% from the target SAR values. This test was done at 2450 Mtz. The
test for EUT was conducted within 24 hours after each validation. The obtained result from the system
accuracy verification is displayed in the table 1 (SAR values are normalized to 1W forward power delivered
to the dipole). During the test, the ambient temperature of the laboratory was in the range (22 £ 2) ° C,
the relative humidity was in the range (55 = 5) % R.H. and the liquid depth above the ear reference
points was above 15 cm in all the cases. It is seen that the system is operating within its specification, as the
result is within acceptable tolerance of the reference value.
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Fig b. The microwave circuit arrangement used for SAR system verification

A. Agilent Model E4421B Signal Generator

B. EMPOWER Model 2001-BBS3Q7ECK Amplifier

C. Agilent Model E4419B Power Meter
D. Agilent Model 9300H Power Sensor
E. Agilent Model 777D/778D Dual directional coupling
F. Reference dipole Antenna

System Validation Results

F690501/RF-SAR002000
2012-04-27

Fig c. Photo of the dipole Antenna

Measured -
— Input Target SAR 1 ¢ . 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 5.39 53.50 W/kg 53.90 W/kg -0.75 2012-04-18 22.2

Table 1. Results system validation




Report File No. : F690501/RF-SAR002000
Date of Issue : 2012-04-27

Page :

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.

10/60

Dielectric Parameters

) | TN Limits/ Measured — T Simulated Tissue

type Permittivity Conductivity o

Temp(TC)
Measured, 2012-04-18 52.4 2.03 22.2

2450 Recommended Limits 52.7 1.95 21.0~23.0
Deviation(%) -0.57 4.10 22.2

2412 Measured, 2012-04-18 52.41 1.95 21.0~23.0
Body Deviation(%) -0.55 0.00 22.2

2437 Measured, 2012-04-18 52.4 2.01 21.0~23.0
Deviation(%) 0.57 3.08 22.2

2462 Measured, 2012-04-18 52.3 2.03 21.0~23.0
Deviation(%) -0.56 4.10 22.2

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
38.56 | 51.16 | 41.45 | 52.4 | 41.05| 56.0 | 54.9 | 404 | 62.7 | 73.2
Salt (NaCl) 395 | 149 | 145 | 14 | 135 | 076 | 018 | 05 | 05 | 0.04
56.32 | 46.78 | 56.0 | 45.0 | 56.5 | 41.76 | 0.0 | 58.0 | 0.0 | 0.0
098 | 052 | 1.0 | 1.0 | 1.0 | 121 | 00 | 1.0 | 00 | 00
Bactericide 019 | 005 | 01 | 01 | 01 | 027 | 00 | 01 | 00 | 00
Triton X-100 00 | 00 | 00 | 00 | 00 | 0.0 | 0.0 | 0.0 | 368 | 0.0
DGBE 00 | 00 | 00 | 00 | 0.0 | 0.0 [4492| 00 | 0.0 | 267
%‘gr';‘t:;rr:f 435 | 56.7 | 415 | 55.2 | 42.0 | 56.8 | 40.0 | 53.3 | 39.2 | 52.7
Conductivity | 567 | 994 | 0.90 | 097 | 1.0 | 1.07 | 1.40 | 152 | 1.80 | 1.95

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

Sugar: 98"% Pure Sucrose
HEC: Hydroxyethyl Cellulose

DGBE: 99"% Di(ethylene glycol) butyl ether, [2-(2-butoxyethoxy)ethanol]
Triton X-100 (ultra pure): Polyethylene glycol mono [4-(1,1, 3, 3-tetramethylbutyl)phenyl]ether
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1.12 Test Standards and Limits

According to FCC 47CFR §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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Human Exposure

Uncontrolled Environment
General Population

Controlled Environment
Occupational

Partial Peak SAR

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

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

(Hands/Feet/Ankle/\Wrist)

Table .4 RF exposure limits

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

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

calibration) requirements per extended calibrations in KDB publication 450824:

D2450V2_Body (SN : 734)

Measurement Date | Return Loss (dB) A% Impedence (Q2) AQ
2010-05-27 -27.1 - 49.8 -
2011-06-07 -26.2 -3.32 48.3 -3.01




Report File No. : F690501/RF-SAR002000

Date of Issue : 2012-04-27
Page : 13/60
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 ES3DV3 3068 May 20, 2012
A Probe
Engineering AG
Schmid&
Partner 2150 M System D2450V2 734 May 27, 2012
Enginﬁerigg AG P
Schmid& it
Partner Daltzallea::(i(r]grl]si::t;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'ecﬁ'i‘t: Probe 85070D 2184 N/A
Agilent Power Meter E4419B GB43311125 July 03, 2012
. MY41495307 September 29, 2012
Agilent Power Sensor E9300H MY41495314 | September 29, 2012
Agilent Signal Generator E4421B MY43350132 July 05, 2012
Empower RF - 2001-
Systems Power Amplifier BBS3Q7ECK 1032 D/C 0336 March 31, 2013
Agilent Dual Directional 777D 50128 July 11, 2012
Coupler
Agilent Attenuator 8491B 50566 September 29. 2012
Spectrum
R&S Analyzer FSV30 100768 March 29, 2013
Microlab LP Filter LA-30N N/A September 29, 2012
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3.Summary of Results

3.1 FCC Power Measurement Procedures

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

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

were repeated.

3.2 WLAN RF Conducted Average Power

802.11b Mode Rated Measured Average
Mbps) Power
Frequency (MHz) Channel No. (Mbp (@B m)
1 16.17
2 16.13
212 ! 5.5 16.08
11 16.00
1 16.15
2 16.10
243 ° 5.5 16.03
11 15.95
1 16.04
2 15.97
2402 1 5.5 15.89
11 15.75
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802.11g Mode Rated Measu;ed Average
ower
Frequency (MHz) Channel No. (Mbps) (dB m)
6 15.36
9 15.15
12 15.06
18 15.01
2412 ! 24 14.87
36 14.45
48 14.29
54 14.07
6 15.40
9 15.35
12 15.19
18 14.96
2431 6 24 14.77
36 14.53
48 14.15
54 14.04
6 15.27
9 14.98
12 14.89
18 14.78
2462 1 24 14.59
36 14.32
48 14.14
54 14.06

802.11n_HT20 Mode Rated Meas“;g\‘,’v':‘r"erage
Frequency (MHz) Channel No. (915 (dB m)
MCSO0 12.17
MCS1 11.86
MCS2 11.54
MCS3 11.32
2412 ! MCS4 11.08
MCS5 11.05
MCS6 10.87
MCS7 10.81
MCSO0 12.08
MCS1 11.81
MCS2 11.71
MCS3 11.45
2431 6 MCS4 11.17
MCS5 10.81
MCS6 10.67
MCS7 10.66
MCSO0 11.94
MCS1 11.85
MCS2 11.48
MCS3 11.32
2462 1 MCS4 11.14
MCS5 10.98
MCS6 10.72
MCS7 10.58
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3.3 SAR Test Configuration
IEEE 802.11 Transmitters

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

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

+ = “defalt test channels”

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

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

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

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

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

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

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

distance greater than that tested for the device provided however that the accessory contains no metallic components.
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<The Distance information of Antenna to Edges of EUT>
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Ambient Temperature (°C) 22.8
Liquid Temperature (°C) 22.2
WLAN Body SAR Date 2012-04-18
Test EUT Dis;ﬁgﬁi;;fm - Traffic Channel Power 1gsar | 19 ;ﬁ?
Mode | Position () fe?Ml;g”Cy Channel | Drift (d8) (W/kg) (Wikg)
Front 5 2412 1 0.051 0.218
Back 5 2412 1 0.107 0.194
Body Right Edge 5 2412 1 0.098 0.037
11b Left Edge 5 2412 1 -0.009 0.105 16
Bottom 5 2412 1 -0.037 0.597
Top 5 2412 1 0.012 0.194
Bottom 5 2462 6 -0.060 0.518
Bottom 5 2437 11 -0.111 0.470
<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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DASY4 Report - 2450 M
(Plots of the SAR Measurements) Validation Test
- Body Test
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Appendix A
Test Plot - DASY4 Report
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2450 Mz Body Validation Test
Date: 2012-04-18

Test Laboratory: SG5 Korea (Gunpo Laboratory )
File Name: Validation 2450 MHz_Body.dad

Input Powwer @ 100 mW

DUT: Dipole 2450 MHx; Type: DZ450V2; Serial: D250V - SN:T34
Program Name: Validation 2450 MHz_Body

Communication System: CW, Frequency: 24350 MHzDuty Cyele: 1:1
Medium parameters used: = 2450 MHz, ¢ = 2.03 mho/m; £_= 52.4; p = 1000 kg/'m®
Phantom section: Flat Section

[ASY4 Configuration:

- Probe: ES3DV3 - SNI6E; ConvF(4,28, 4,28, 4,28 Calibrated; 201 1-05-20

« Bensor-Surface: Imm (Mechanical Surface Detection)

« Electromics: DAE3 Sn36T. Calibrated: 2012-01-20

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

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

Validation 2450 MHz_Body/Area Scan (6 1x61x1): Measurement grid: dx=13mm, dyv=15mm
Muaximum value of SAR (interpolated) = 7.3% mW/g

Validation 2450 MHz_Body/Zoom Scan (Tx7xTHCube 0: Measurement grid: dx—5mm,
dy=5mm, dz=5mm

Reference Value = 61.7 Vim: Power Drift = <0013 dB

Peak SAR (extrapolated) = 11.8 Wikg

SARCT g) = 539 mWig SARCTD g) = 2.42 mW/o

Maximum value of SAR (measured) = 7.20 mW/g

-4.06
A.72
-14.6
-19.4

-24.3

1 dB = 7.20mW/g
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Z Scan
1g/10g Averaged SAR
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SAR Test Plot
Date: 20012-04-18

Test Laboratory: 3G8 Korea {Cunpo Laboratory)
File Name: Wi-Fi_Front.dad

DUT: WERBSOF; Type: Digital Camern; Serial: A243CNOC30004HP
Program Name: WLAN_Body

Communication System; WLAN; Frequency: 2412 MHz; Duty Cyele: 1:1
Medium parameters used: = 2412 MHz; o= 1.95 mho'm; &_= 52.4; p = 1000 Iig-"m3
Fhantom section: Flat Section

DASY A Configuration:

- Probe: ES3DV3 - SNI068: ConvF(4.28, 4.28, 4.28); Calibrated: 2011-05-20

- Sensor-Surface: dmm (Mechanical Surface Detection)

« Eleetranics: DAES Sn367, Calibrated: 2012-01-20

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

- hMeasurement 5W: DASYS, V4.7 Build 30: Postprocessmg SW: SEMCAD, V1LE Buld 186

WLAN_ Front_Low gep Smm/Area Scan (81x111x1): Measurement grid: dx=1%mm,
dy=15mm
Maxomum value of SAR (interpolated) = (L2351 mWig

WLAN_ Front_Low gep Smm/Zoom Scan (7Tx7x7)/Cube 0 Measurement grid: dx—3mm,
dy=3mm, dz=5mm

Reference Value = 9.95 Vim: Power Drift = 0,051 JdB

Peak SAR (extrapolated) = 0.431 Wikg

SARCT g) = L2185 mW/ oy SARCID g) = (L 105 mWia

Maxmmum value of SAR (measured) = 0,244 mWie

- .66

0 dB = 0.244mWig
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Date: 2012-04-1%

Test Laboratory: 3G8 Korea {Cunpo Laboratory)
File Name: Wi-Fi_Back dad

DUT: WERSHEF; Type: Digital Camern; Serial: A243CNOC30004HP
Program Name: WLAN_Body

Communication Svstem: WLAN; Frequency: 2412 MHz; Duty Cyele: 1:1
Medium parameters used: = 2412 MHz; 6= 1.95 mho/m; &= 52.4; p = 1000 I:g."m3
Fhantom section: Flat Section

DASY 4 Configuration:

- Probe: ES3DV3 - SN3068: ConvF(4.28, 428 4.28);. Calibrated: 2011-05-20

- Bensor-Surface: dmm (Mechanical Surface Detection)

= Electranics: DAES Sn367; Calibrated: 2012-01-20

- Phantom: $AM with CRP 2011(left);, Type: SAM; Serial: TP-1645

- Measurement 5W: DASY 4, V4.7 Build 30: Postprocessimg SW: SEMCAD, ¥V 1LE Build 186

WLAN_ Back_Low gep Smm/Area Scan ($1x111x1): Measurement grid: dx=15mm,
dy=15mm
Maxomum value of SAR (interpolated) = (0.223 mWi'g

WLAN_ Back_Low gep Smm/Zoom Scan (TXTxTHCube I Measurement grid: ds—5mm,
dy=3mm, dz=5mm

Reference Value = 3.50 Vim: Power Drift = 0. 107 dB

Peak SAR (extrapolated) = 0.420 Wikg

SARCE g) = 0,094 W/ gs SARCID g) = (LM mW /g

Maxmmum valuee of SAR (measured) = 0,223 mWig

-10.0
20,0
-30.0

-A0.0

-50.0

11 dB - 0.225mWig
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Date: 2012-04-1%

Test laburutnry S8 Korea (Cimpo Laboratory)
File Name: Wi-Fi_Right Side dad

DUT: WESSHF; Type: Digital Camern; Serial: A243CN0OC30004HP
Program Name: WLAN_Body

Communication Svstem: WLAN; Frequency: 2412 MHz; Duty Cyele: 1:1
Medium parameters used: = 2412 MHz; 6= 1.95 mho/m; &= 52.4; p = 1000 I:g."m3
Fhantom section: Flat Section

DASY 4 Configuration:
- Probe: ES3DV3 - SN3068: ConvF(4.28, 428 4.28);. Calibrated: 2011-05-20
- Bensor-Surface: Imm (Mechanical Surface Detection)
= Electronics: DAE3 Sad6T, Calibeated: 2001 2-01-20
- Phantom: $AM with CRP 2011¢left);, Type: SAM; Serial: TP-1645
- Measurement SW: DASYE, V4.7 Build 310: Postprocessing SW: SEMCALD, ¥V 1LE Build 186

WLAN_ Right Side_Low gep Smm/Area Scan (81x111x1): Measurement gnd: dx=15mm,
dy=15mm
Maxomum value of SAR (interpolated) = 0.048 mW/'g

WLAN_ Right Side_Low gep Smm/Zoom Scan (7x737THCube I Measurement grid:
dy=3mm, dv=>5mm, dz=3mm

Reference Value = 4.83 Vim: Power Drift = 0.098 B

Peak SAR (extrapolated) = 0.067 Wikg

SARCE g) = 0037 mW/gs SARCID g) = (L0200 mW/ g

Maxmmum valuee of SAR (measured) = 0,043 mWig

-10.0
20,0
-30.0

-A0.0

-50.0

1+ dB = 0.045mWig
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Date: 2012-04-1%

Test laburutnry S8 Korea (Cimpo Laboratory)
File Name: Wi-Fi_Left Side.dad

DUT: WERSHEF; Type: Digital Camern; Serial: A243CNOC30004HP
Program Name: WLAN_Body

Communication Svstem: WLAN; Frequency: 2412 MHz; Duty Cyele: 1:1
Medium parameters used: = 2412 MHz; 6= 1.95 mho/m; &= 52.4; p = 1000 I:g."m3
Fhantom section: Flat Section

DASY 4 Configuration:
- Probe: ES3DV3 - SN3068: ConvF(4.28, 428 4.28). Calibrated: 2011-05-20
- Bensor-Surface: Imm (Mechanical Surface Detection)
= Electronics: DAE3 Sad6T, Calibeated: 201 2-01-20
- Phantom: $AM with CRP 2011(left);, Type: SAM; Serial: TP-1645
- Measurement SW: DASYE, V4.7 Build 31; Postprocessing SW: SEMCAD, ¥V 1LE Build 186

WLAN_ Left Side_Low gep Smm/Area Scan (81x111x1): Measurement grid: dx=15mm.
dy=15mm
Maxomum value of SAR (interpolated) = 0. 131 mWi'g

WLAN_ Left Side_Low gep Smm/Zoom Scan (7x7xTWCube 0; Measurement grid:
dy=3mm, dv=>5mm, dz=3mm

Reference Value = 6.89 Vi Power Drift = <0.0:0% dB

Peak SAR (extrapolated) = 0.268 W/kg

SARCE g) = 0005 mW/gs SARID g) = (L0494 mW /g

Maxmmum valuee of SAR (measured) = 0,146 mWig

-10.0
20,0
-30.0

-A0.0

-50.0

rdB = (L 14am'Wig
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Date: 2012-04-1%

Test Laboratory: 3G8 Korea {Cunpo Laboratory)
File Name: Wi-Fi_Bottom.dad

DUT: WESSHF; Type: Digital Camera; Serial: A243CNOC30004HP
Program Name: WLAN_Body

Communication Svstem: WLAN; Frequency: 2412 MHz; Duty Cyele: 1:1
Medium parameters used: = 2412 MHz; 6= 1.95 mho/m; &= 52.4; p = 1000 I:g."m3
Fhantom section: Flat Section

DASY 4 Configuration:
- Probe: ES3DV3 - SN3068: ConvF(4.28, 428 4.28);. Calibrated: 2011-05-20
- Bensor-Surface: Imm (Mechanical Surface Detection)
= Electronics: DAE3 Sad6T, Calibeated: 201 2-01-20
- Phantom: $AM with CRP 201 1(left);, Type: SAM; Serial: TP-1645
- Measurement SW: DASYE, V4.7 Build 310: Postprocessing SW: SEMCAD, ¥V 1LE Build 186

WLAN_Bottom_Low gep Smm/Area Scan (81x111x1): Measurement grid: dx=15%mm,
dy=15mm
Maxomum value of SAR (interpolated) = (0LE26 mWig

WLAN_Baottom_Low gep Smm/Zoom Scan (7x7x7)Cube O Measurement grid: ds—Smm,
dy=3mm, dz=5mm

Reference Value = 19,5 Ving Power Drift = <0.037 dB

Peak SAR (extrapolated) = 1.43 Wikg

SARCE g) = 0.597 mW/ g SAR(ID g) = 0241 mW /g

Maxmmum valuee of SAR (measured) = 0.834 mWig

-r.a
14.4 ’”
215
-20.7

-35.9

hdB = 83 m'Wig
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Diate: 20012-04-1%

Test Laboratory: 565 Korea (Gunpo Laboratory)
File Name: Wi-Fi_Top.dad

DUT: WESS0F; Type: Digital Camern; Serial; A243CNOC30004HP
Program Name: WLAN_ Body

Communication System; WLAN; Frequency: 2412 MHz; Duty Cyele: 1:1
Medium parameters used: = 2412 MHz;, ¢ = 1.95 mho/m; £ = 52.4; p = 1000 Ilcg."m3
Phantom section: Flat Section

DASY 4 Configuration:

- Probe: ES3DV3 - SN3068: ConvF(4.28. 428, 4.28); Calibrated: 2011-05-20

- Bensor-Surface: dmm (Mechanical Surface Detection)

= Electronics: DAE3 Sn567; Calibrated: 2012-01-20

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

- Measurement SW: DASY S, V4.7 Build 30 Postprocessmg SW: SEMCAD, V1.8 Build 186

WLAN_Top_Low gep Umm/Area Scan (81x111x1): Mensurement grid: dx=15mm,
dy=13mm
Maximum value of SAR (interpolated) = (U203 mWig

WLAN_Top_Low gep Dmm/Zoom Scan (TxTxTHCube O Measurement grid: dx—5mm,
dy=5mm, dz="5mm

Beference Value = 4.43 Vin: Power Drift = 0,012 dB

Peak SAR (extrapolated) = (.409 Wiy

SARCH gh = 0194 mW g SAR(ID g) = 0L089 mW/g

Maxmmum value of SAR (measured) = 0,212 mW'g

-6.76
13.5
-20.3

=210

-33.8

HdB = 2 12mWig
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Diate: 20012-04-1%

Test Laboratory: 565 Korea (Gunpo Laboratory)
File Name: Wi-Fi_Baottom.dad

DUT: WERSHF; Type: Digital Camern; Serial;: A243CNOC30004HP
Program Name: WLAN_ Body

Communication System; WLAN; Frequency: 2437 MHz; Duty Cyele: 1:1
Medium parameters used: = 2437 MHz, o = 2.01 mho/m; £ = 52.4; p = 1000 Ilcg."m3
Phantom section: Flat Section

DASY 4 Configuration:
- Probe: ES3DV3 - SN3068: ConvF(4.28. 4.28. 4.28); Calibrated: 2011-05-20
- Bensor-Surface: Imm (Mechanical Surface Detection)
= Electronics: DAE3 SadeT: Calibrated: 2012-01-20
- Phantom: SAM with CRP 201 1{lefty, Type: SAM; Serial: TP-1645
- hMeasurement SW: DASYS, V4.7 Build $0: Postprocessmg, 8W: SEMCAL, V1.8 Buld 186

WLAN_Bottom_Mid gep Smm/Area Scan (B1x111x1): Measurement grid: dx=15mm,
dy=13mm
Maximum value of SAR (interpolated) = (L7007 mWig

WLAN_Bottom_Mid gep Smm/Zoom Scan (7x7xTHCube  Measurement grid: ds—3mm,
dy=5mm, dz="5mm

Reference Value = 1%.1 Vi Power Diift = <0.060 43

Peak SAR (extrapolated) = 1.18 Wikg

SARC gh = 0518 mW g SAR(ID g) = 0.215 mW/g

Maxmmum value of SAR (measured) = 0.704 mW/'g

560
114
150

-22.7

-28.4

0dB = 0.704mW /e
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Diate: 20012-04-1%

Test Laboratory: 565 Korea (Gunpo Laboratory)
File Name: Wi-Fi_Baottom.dad

DUT: WERSHF; Type: Digital Camern; Serial;: A243CNOC30004HP
Program Name: WLAN_ Body

Communication System; WLAN; Frequency: 2462 MHz; Duty Cyele: 1:1
Medium parameters used: = 2462 MHz, ¢ = 2.03 mho/m; £ = 52,3, p = 1000 Ilcg."m3
Phantom section: Flat Section

DASY 4 Configuration:
- Probe: ES3DV3 - SN3068: ConvF(4.28. 428, 4.28); Calibrated: 2011-05-20
- Bensor-Surface: Imm (Mechanical Surface Detection)
= Electronics: DAE3 Sad6T: Calibrated: 2012-01-20
- Phantom: SAM with CRP 201 1{lefty, Type: SAM; Serial: TP-1645
- hMeasurement SW: DASYS, V4.7 Build $0: Postprocessmg SW: SEMCAL, V1.8 Buld 186

WLAN_Bottom_High gep Smm/Area Scan (81x111x1): Measurement grid: ds=15mm,
dy=13mm
Maximum value of SAR (interpolated) = (.58 mWig

WLAN_Bottom_High gep Smm/Zoom Scan (TXTXTWCube O Measurement grid: dx—Smm.
dy=5mm, dz="5mm

Reference Value = 12.3 Vin; Power Drift = <0111 dB

Peak SAR (extrapolated) = 1.12 Wikg

SARCT gh = 0470 mW g SAR(ID g) = ILT8E mW/ig

Maxmmum value of SAR (measured) = 0,636 mW'g

-r.on
14.0
-21.0
-28.0

-35.0

HdB = (Lo3anWig
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Appendix B
Uncertainty Analysis
a b c d e g i= K
f(d,k) cxg/e
Sectio | Tol Prob . Div. Ci 19 Vi
nin (%) Dist. (1g) ui (%) | (Veff)
Uncertainty Component P1528
Probe calibration E.21 6.0 N 1 1 6.00 ©
Axial isotropy E2.2 0.5 R 1.73 0.71 0.20 o
hemispherical isotropy E.2.2 2.6 R 1.73 0.71 1.06 ©
Boundary effect E23 0.8 R 1.73 1 0.46 o
Linearity E2.4 0.6 R 1.73 1 0.35 o
System detection limit E.2.5 0.25 R 1.73 1 0.14 ©
Readout electronics E2.6 0.3 N 1 1 0.30 o
Response time E.2.7 0 R 1.73 1 0.00 ©
Integration time E2.8 2.6 R 1.73 1 1.50 o
RF ambient Condition —Noise E.6.1 3 R 1.73 1 1.73 ©
RF ambient Condition - reflections E.6.1 3 R 1.73 1 1.73 ©
Probe positioning— mechanical tolerance E6.2 1.5 R 1.73 1 0.87 o
Probe positioning— with respect to phantom E.6.3 2.9 R 1.73 1 1.67 ©
Max. SAR evaluation E5.2 1 R 1.73 1 0.58 o
Test sample positioning E.4.2 2.3 N 1 1 2.30 9
Device holder uncertainty E.4.1 3.6 N 1 1 3.60 o
Output power variation-SAR drift measurement 6.62 5 R 1.73 1 2.89 o
Phantom uncertainty (shape and thickness tolerances) E.3.1 4 R 1.73 1 2.31 ©
Liquid conductivity — deviation from target values E.3.2 5 R 1.73 0.64 1.85 o
Liquid conductivity — measurement uncertainty E.3.2 1.2 N 1 0.64 0.77 5
Liquid permittivity — deviation from target values E.3.3 5 R 1.73 0.6 1.73 o
Liquid permittivity — measurement uncertainty E.3.3 1.1 N 1 0.6 0.66 5
Combined standard uncertainty RSS 9.44 2754
(65% CONFIDENCE INTEAVAL =2 16.65
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Appendix C
Calibration Certificate
- PROBE
- DAE3

- 2450 Mk Dipole
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- PROBE Calibration Certificate
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Calibration Laboratory of Bohwnlzseischar Kallbeiardiansl

Schmid & Partner Sorvice sulsse d'éfalennage

Enginaaring AG Sarvitio svizoers di taratsr
M&MMEMHM Swiss Calibration Sarvics
Aoonedied by the Swiss Accreditslion Service (SA%) Accreditation No.: SCS 108

The Swiss Accreditation Ssrvice is one of the sigasesies 1o tha EA
Multilatorad Agreament far the grition of calibration cerdificatns

Calbration prooedisnss)

Galibralion ciabe:

This calibration ceslficate documents the traceability 1o national standards, which mekse e plysical unils of measummants (51,
Thee measuremants and (he unosnsinties with confdence profbabilly are gren on Se following pages and are part of the cerifcate.

Al calibralisndg hiave baan conducied in the dosed laborstory faclity: eminonment femperatre (22 + 3)°C and humidity < 70%.

Caleration Equipmant used (METE criical for calibraton)

Primary Standards L] Cal Dain (Cerificale ke ) Schedued Calbraton
Frrwnr muiar E44158 GB41793874 3 Mar-11 (s 29701378 Apr12

Firwar permor 44124, B8 | ADEDET 3 Aadar-11 M. 2701378 Apr-12

Rnlwrence 3 dfi Allenuator EM: 55054 (300 25-har-11 (M 217013699 Apr-12

Ralurance 30 & Afsmustor 5 SE08S (208 20-Mar-11 (M 701387} Apr-12

Fnfmrence 30 dill Atteruabor EN: 55179 (30k) 20-Mar-11 (Mo, 217-01370 Apr-12

Raferencs Probe ES30WZ SH: 3013 20-Dac-10 (Mo ES3-3013_Dwci0) Dhmsc-11

DAEA SN: B54 I-May-11 s DAEL-B54_Mayit) Fay-12

Secondsry Standards 13 Chack Dala (in hinsa) Scheduled Check

RF generalor MR BH4BC US38421001 700 A-Aug-04 jin house check Jet-08) In houss check: Cc1-11
Hetwork Anatyzes HF BTS3E LIS 3T 2085 18-0-01 {in house check Go-10) _In house check: Ocl-11
Calbrated by

Approwed by

teaued: May 33, 2011

This calibrgsion cerlificate shall not e reproduced except in full wihout wiitien approsal of B labasalony,

Cerlificate Mo ES5.3068_May11 Page 1af 11
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zaughaissatransn 43, BOS4 Zurich, Switzerland

Hehwaizasischar Kalibriaedionst
Service sulsse d'élalonnage
Burvizio svizrens di taraham
Swiss Calbration Sarvics

Acoradited by the Swiss Accrediation Service (SAS) Acersditatan Mo SCS 108
Their Swits Accraditalion Service s ane of the signatories 1o the EA
Mulbiateral Agreamsse for iha rstagniion of calibration cartificalos

Glossary:

TEL lissue simulating liquid

NORMz .2 sansifivity in free space

ConvF sansitivity in TSL ! NORMx vz

DCP digda comprassion poind

CF crest factor {1/duty_cycks) of the RF signal

A B C modulation dependant linearizabion paramelers

Polanization 4 ¢ rotation around probe &xis

Polanzation & & rotation arownd an axis that i in the plane nomeal to probe Gxis (81 measuremeant centar),
ie, 8 =0is normal bo probe axis

Calibration is Performed According to the Following Standards:

@) |EEE Std 1528-2003, *IEEE Recommendad Practice for Datemmining the Peak Spalial-Averaged Specific
Absonption Rate (54R} in the Human Head from Wirsless Commumcations Devices: Measumemenl
Techniques®, Dacember 2003

by IEC 822091, *Procedure lo measure the Specific Absorplion Rate (SAR) for hand-held devices used in dose
prowmity bo the ear (frequency rangs of 300 MHz o 3 GHz)", Febnary 2005

Methods Applied and Interpretation of Parameters:

+  NORMYy ¥ 2 Assessed for E-field polarization 3 = 0 {f < 900 MMz in TEM-call; f > 1800 MHz: R22 wavaguids).
MORMxy.2 are anly infermediale valees, e, the uncedainties of NORMy:, vz does not affect the E%fiald
uncaranty inside TEL (see below ConmeF).

«  NORM{x, .z = NORME, p.z * frequancy_response (ses Freguency Response Charl) This linearization is
implamanted in DASYA software veraions lster than 4.2 The uncerainty of the Fequency response is induded
in the statad wncertalinty of ComF.

+  DCPxy.z DCP are numerical Enearization paramelens assessed based on the data of powear sweep with CW
signal {no wicertainty required). DCP does nol depend on fregquency nor media.

«  PAR PAR is the Peak fo Average Ratio that is not callbrated but determined based on tbe signal
charactenistics

¢ Axpz Buyz Cxyzare numerical inearization paramebers in dB assessed based on the dats of power
sweep for specific modulation signal. The parameters do not depend on fraquancy nor media.

* VR VR is the validity range of the calibretion relsied to the sverage diode vollage or DAE volage in mi,

«  ConvF and Boundary Effect Parameders; Assessed in flaf phantom using E-fisld {or Temperature Transfer
Standard for 1 < BOD MHZ) and insige waveguide using analyical field distributions basad on power
messuremants for f = 800 MHZ, The same selups an: used for assessmant of the parametars applisd for
boundary compensation (alpha, deptih) of which \ypical uncerainty valuas are grven. These parametars are
used In DASYS software to improwe probe accuracy chose to the boundany. The sansitivity in TSL comespands
io NORMx, ¥, 2 * ConwE wheraby the uncertainty comesponds to that given for ComdE. & frequency dependent
ConviF is used in DASY wersion 4.4 and higher which allows extending (he validity frorm £ 50 MMz fo £ 100
Mz

+ Sphencal isolregy (30 devialion fam iscfropy): in a field of low gradients realized wsing a flat phaniom
expaged by a patch antanna.

+  Spnsor Offsel The sensor offsel corresponds 1o the offse of vifual measurement canter from the probe tip
{on probe axis). Mo lolerancs rquinsd,

Cerfificate No: ES3-3068_May11 Page 2 of 11
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Probe ES3DV3

SN:3068

Manufactured:  December 14, 2004
Calibrated: May 20, 2011

Calibrated for DASY/EASY Systems
{Mote: non-compatible with DASY2 system!)
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3068

Basic Calibration Parameters

Sensor X Benaor ¥ SenaorZ | Unc (k=2)
MNarm (uvivim )" 1.31 1.30 .08 101 %
OGP (my)" 102.0 39.0 101.8

lllm:lulaﬂun Calibration Parameters

| Commumication System Name PAR A B c VR Unes |
| L] B 48 my =2}
10000 ] 000 | ® | 00D .00 1.00 1116 | 27%
¥ [ o .00 100 | 1TE
Z | oo 0.60 100 | 1020

The reponed uncartainty of measuremant is stated as the standard uncertainty of measurement

multiplied by the coverage factor k=2, which for a normal distribution coresponds to a coverage
probability of approximalely 95%.

:TM uncaitaingas of Marmd, Y. 2 do nol afisd the E™-Fald uncerlainty naide TSL (sea Pages 5 ard 5).
Hu-rrmif.-d hluun.aﬂmn parameisr uncedainty not recuined.

¥ Uncurtainty is delermined using the max. dewation fom linsar response applying rectangular distribulion and Is expressed for the squarne of the
fimid v b,

[

Centificate Mo: ES3-3088_May11 Paga 4 of 11



Report File No. : F690501/RF-SAR002000

Date of Issue : 2012-04-27
Page : 40/60
May 20, 2011

ES3I0WA- SHI068

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3068

Calibration Parameter Determined in Head Tissue Simulating Media

Rslative Conductivity " Depth Unet,
| TiMH#) " | Permittivity {5im}* ConvF ¥ | ConvF ¥ | ConwFZ | Alpha |  (mm) (k=2)
| Ass 415 0,90 6.06 .06 B.05 100 | 100 | +£12.0%

1800 40,0 1.40 501 501 5.01 1.0 1.06 +12.0%
2450 38.2 1.80 440 440 4.40 0.85 1.16 +12.0%

% Preguency waldity of 2 100 MHz only applies for DAEY wi.4 and higher {see Page Z), ek § s rdiniched b £ 50 MHE The wceranly @ ihe R5S
of the Cornf uncerianty at calibration frequency and the uncertainty for tha indicated freguancy band

" Al Tequancine bsshow 3 GHz, the vaiidiey of iseue parametems (¢ and o) can be reizesd 1o £ 109 if iquid compensation fanmila is sppled te
measued BAR vk, Al feguances sbowe 3 GHZ, the aldity of ke paramaiens (s and o) s meinicied to & §%. The uncerainty is the RES of

thar CorwF uncedainky for indicalad largel b pamamalans

Cariificate Mo: ES3-3088_hay11 Page & of 11
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DASY/EASY - Parameters of Probe: ES3DV3- SN:3068

Calibration Parameter Determined in Body Tissue Simulating Media

| {Meiz) © Pennm;r' cﬂ?ﬁ::!'w ComvF X | ComF Y | ConvFZ Aﬂ_ﬁ ':ﬁ
B35 56.2 0.7 602 B.02 602 | 100 | 100 | :120%
1900 533 152 | are 478 | a78 | 078 | 137 | s120%
2450 52.7 1.85 428 4.28 428 | o088 | 117 | +120%
2600 52.5 2.18 411 411 411 085 | 120 | £120%

tFMuMﬁr\uli\imdl 100 MHz only appies for DASY wi.4 and higher (see Page Z), eise & |s nestriched be + 50 MHz. Tha uncesiaisly @ ihe RS
of the Comd uncertainty at calibration frequency and the uncenalingy for the indicated freguency band
FA1WHW3GH:.N'HH1::IEMparumﬂ-:undurl;unhurulnudiutmﬁrflqmr afinn formula is appdid o
n!lu:dEARMuuxn.lrrﬂ-nmabuWB:GH:_i-uﬂﬂydhunpnmmhm[;qwﬂmmujﬁmmmmp|mnssnf
the Conwe uncemainty for indicaled large: Sssun paramalarns

Certificaba Ne: ES3-3068_May11 Fage B af 11
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ESMINWI= SM-2058 May 20, 2011

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

1.5
R | NN, . ST | FRTETPTR: NP,
I = — R S— __ .....
% P O N _ ...................... _ -
T 1 S S S S S [ -
-y E i
@ - H |
Elﬂ_' P st e - e
8 . f
= : 1 . .................. .......
[= - : i
5 08 SO T S— - .
g f
el N -
C .
g i
ﬂﬁ_T_l_l_l._l_! B R i L T | I | | | | 1
5&0 1000 1800 2000 2500 3000

Uncerainty of Frequency Response of E-field: £ 6.3% (k=2)
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ES30NV3= SN 3068 May 20, 2011
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM f=1800 MHz,R22
|_"'_ == =i reer. ORI
| o 1 r i 'l_-‘ L .-'# » .-.".
IF i P ‘ .‘: '__ '. - : -I III } b 5 PR ‘r <A & 3
‘ d ‘:I W1, 04 e -:u !" = .'- ¥ . '.I““'u_ o on e a
| i | e wan A | l.’ L | T L ¥ h ) L |
i . L ’ !
x P L™ L A
‘ b L w S o
.o § ..
f I Tak K ¥ 'z

=
L

.|;|5.1.......... ; | -
- I-‘|5\'-'|I II‘-“:bﬂl III-‘éﬂII Illilllllﬁ rIIr|l!:|:|'I III'Iél:lII
Rot [

1@-‘1 El:mlz 1Elifl!dﬂ.z Eﬁmfz

Uncerainty of Axial lsofropy Assessment: ® 0.5% [k=2)
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Iy 20, 2011

1[!‘ H :i i
10 i 100 10 P
SAR [midem3]
[#] #]
X compersated ¥ ol compersated ¥ com
[#] [(#]
¥ niot compansated Z comperdsated 2 not compensated

T
1t

SAR [miAom3]
L
X mi?lmd ¥ nat :w‘:'lumw ¥ nmpﬂﬂ:lmd

*
¥ not compensaled £ compensated Z nal compansaied

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

Cortificate Mo: ES3-3068_May11
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Conversion Factor Assessment
[ = 2450 MHz WGLS R22 (H_som#F) f= B35 MHz, WGLS RS (H_som)
of - —— e .
I | E
= “i:' !
- 1] FIJ{ '..lII {
E zlr ‘-I a6l .'!..‘. |
i - ' | E 2 | ) I
E : i | i |
Hy | 1= W
,
6 ] L |
i 1
5 di i ICIIE e S ) ‘I
ul] L] w ' " Il‘ _. 3 b1 k-] ! ‘:II] MIJ ) w n - a0 ) «a = ; .III
I TP ) TP

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

A0 08 08 -04 -0Z 00 D2 04 08 Q& 1D
Uncertalnty of Spherical Isotropy Assessment: £ 2.6% (k=Z)
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3068

Other Probe Parameters
Senaor Arangement Trianguiar
Connector Angle (%) Mol applicabe
bechanical Surface Detection Mada erabled
COptical Surface Dataction Mode diganied
Probe Owerall Length 337 mm
Probe Body Diameler 10 mm
Tip Length 10 mm
Tip Diameter A P
Probe Tip to Sensar X Calibration Pont N Zmm
Probe Tip to Senzar ¥ Calibration Poind 2 mm
Probe Tip to Sansor £ Calibration Poim 2 mm
Recommendied Measurament Distance from Surface A mm

Corificate Moo ES3-3068_kay11 Page 11 of 11
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Annex B.2 DAE Calibration certification

Calibration Laboratory of AN Schwalzeriuchar Kallbriardhat
g e
Schmid & Pariner S S T —
Engineearng AG T < Sarvizia svizoern di larabra
mﬂﬂnm%,mm.:n, Switzarand {iﬁf Ewiss Calibration Service
sl
Accredinad by e Ewiss Acoieditation Sarecs (5A5) accreditation Mo SCS 108

Thiz Ewiss Acoraditaion Service i cme of fhe signmories 1o thae B4
Muliilaieral Agresment for the gnition of calis fa

cien  GGS [Dymstec) Canflizata No: DAE3-56T Jan12
[CALIBRATION CERTIFICATE |

Chopect DAE3D - S0000 D03 AA - SM: 56T

| Enltemion procadunedal 4 CAL-06.vE4 ey 3
Calibration procedure for the data acquisition alectronics (DAE)

Caliteation data; January 20, 2012

This calitvation cerilcals dopuments the facesbiny o natoral standaeds, which realize the phsical units of messemments (515
The meassumsrans and e ercertsinties sth confidencs probalinlity am givan on Fea following pages and am pan of the canfcmrms.

Al calbralicng hirem Baem condosied in the dosed lnbonmiony ooy environmant empemive (22 2 33°C and Pumidiy «< 7%,

Calibraiion Equipmeni ustd (METE crifcal lor calioration]

Frimary Eandards D& - Cal Davie iCerificale Mo | Scheduled L

Hinith basy P ulliresati Ty 2007 EN: DE1027E 28.8ap-11 (N1 1450) Sop-12

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

Cabbrrior Boe V2.1 | SE LWWS 60 A8 1T DE-dine 12 [in howse Chaca ) 10 Fazuia hizhe Jan-13
MHame Furchon Sygnare

Calforaied by Domingue Steffon Techrizian L
Approeed by: Fin Bomhait BaD fimcior - '; '%I W
R

| s Jareany 21, 2042

This calibration cariizale shall nol be seproduced escepl in full witiow! wiitien appoval ol The laborston
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Report File No. : F690501/RF-SAR002000
Date of Issue : 2012-04-27
Page : 48 /60

Calibration Laboratory of a’*E,a*:; = Hallbrlerdh
Schmid & Partner E Service suisse o dtalonnage
Enginaering AG e = Servizio svizzers o sarstura
Zeughaussirasses 43, B004. Zurich, Switzeriand 3.'{':“..-—\ i Swiss Calibration Service
uls
Acoenciied by the Swiss Accmdimion Service (5A%) Accraditation Me.: SCS 108

Tha Bwiss Acoreditabion Sorvice |s one of The signatories bo the E4
Miiltilwleal Agrosmant b the recagnition of calibrabion cerficales

Glossary

DAE dafa acquisition alectronics

Conneclor angle  information used in DASY system 1o align probe sensor X 1o the robot
coordinate system.

Methods Applied and Interpretation of Parameters
= OO Voltage Measuremant: Calibration Factor assessed for use in DASY system by
comparisan with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmelar in the respective range.
& Cormector angle: Tha angle of the connector is assessed measuring the angle
mechanically by a tool insered, Uncertanty is not required.

+  The following parameters as documented in the Appendix contain technical nformation as a
result from the peformanca test and require no uncartainty.

« DC Voltage Measurement Lingarify: Verification of the Lingarity &t +10% and -10% of
the nominal calibration voltage. Influence of oifset voltage is included in this
mEAsUrEment.

«  Common mode sensifivily, Influence of & positive or negative common mode voltage on
the differantial measurement,

+  Chanmel separation: Influence of a voltage on the neighbor channals not subject to an
imput voltage.

«  AD Converter Values with nputs shorted: Values on tha intemal AD convarter
cormesponding to zero input voltage

+  lnput Offsel Measurement Output voltage and statistical results over a large numbar of
zaro vollage meaasuramants.

»  Input Offset Current: Typical value for information; Maximum channel input offset
current, not considaring the input resistance.

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

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

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

Camficale Mo: DAEI-EET_Jan12 Page 2al &
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DC Voltage Measurement
A0 - Converter Aesaluticn raminal
High Feange: iLSB = By, full range = 100, +300 my
Low Rargec 1L58 = Biny , fulltange = =1.......+3mV
DASY maasurement paramaters: Auto Zers Time: 3 sec; Maasuring ime: 3 sec
Calibration Faciors X ¥ z
High Range 404,763 £ 0.1% (k=2) | 404410 £ 01% (k=2) | 204499+ 0.1% (k=2
Low Ranga BH6035 £ 0.7% (=2} | 297119 £07% (k=2) | 295014 4 0.7% (k=2)
Connector Angle
Iwmglnmmmﬂhuﬁ?WHﬂ T5+1%

Canilicale Mo: DAEI-567_Jani2 Fage Tal 5
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Appendix
1. DC Voltage Linearity
High Range Reading (V) Difference (uV) Errar (%)
Channel X+ Inpul 1E808 A2 353 .00
Channel X * Input 20005.00 417 0.02
Channel X - Input 1989567 244 .02
Channel ¥ + Imput 19999737 2.5 0o
Channel ¥ + Inpait 18959.48 1.1 0.1
Channel ¥ = Ingut 1558, BA 1.52 00
Channel + Input 199984 27 0,68 -0.00
Channel Z + Input 20001.18 052 0.00
Channel Z - Input -18985.78 448 002
Liow Range Reading (u¥) Diffaranmcs |jV) Errar (%)
Channel X + Input 1989.73 -1.35 -£.07
Channel X + Input 20020 -138 DET
Charmel X = Input BT R Q.97 o£,45
Channal ¥ + Imput 1999.97 -1.02 3,05
Channal ¥ + Input 20082 073 0.3
Channal ¥ « Irvpat 198 58 024 012
Channel 2 + Irpat 00013 0,82 -0.05
Channel + Input 200,68 0.7 -0.28
Channed 2 - Input 190265 055 048

2. Common mode sensitivity

DASY measuremean paramebens: Ault Zero Time: 3 seg; Measuring me: 3 seg
Comeman mode High Range Low Range
Inpu Vallags (mi) Avaragps Resding (uV) Average Reading (pV)
Channel X 200 601 184
- F00 -13.55 -1.60
Channel ¥ £ -1.13 -2.69
- 200 1.36 124
Channel Z a0 4,35 4.11
- 200 £.02 6,33

3. Channel separation
DASY messumament parameters: Aula Zere Tima: 3 sec: Maasuning fime: 3 sec

Input Voltage (mV) | Channel X (V) | Channel ¥ (uV) | Ghannel Z (uv)

Channel X 200 - 244 -2.08
Channal 200 T.42 - 1,81
Chanmel Z 200 B84 BAG

Canilizata Mo: DAES-5ET_Jan1d Page 4 of 5



4. AD-Converter Values with inputs shorted

Report File No. :
Date of Issue :

Page :

DASY maasunamant pammetars: Ae Zer Time: 3 se2; Maasunng ima: 3 sed

High Range (LSB) Low Range (LSB)
Channal X 16326 15742
Channel ¥ 181561 15562
Chanmel Z 15853 16228

5. Input Offsel Measurement
DASY measuremen paramselers; Auto Zarg Time: 3 sac, Meaauring lime: 3 sac

F690501/RF-SAR002000

2012-04-27
51/60

Ingiut 1 08AC
Average (V) | min. Offest (uV) | max. Otest uvy | F “{:ﬂ'“'““

Channel X 024 1.7 1.46 .53
Channel ¥ 013 246 1.08 0.49
Channel Z -0.85 200 0.31 0.42

6. Input Offset Current
Mominal npul circuilry offset curment on 2l channeds: <2504

7. Input Resistance (Typical values far nlomation)

Zerging (KOhm) Messuring (MO}

Channel X 200 200
Channal ¥ 200 200
Chanina| Z 200 200

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

Typical values Alarm Level (VDE)
Supply [+ Vee) 474
Supply [- Vice) 16

9. Power Consumption (Typical valies tor infarmation)
Typical values Switched off (mA) | Stand by (mA) | Transmitling (ma)
Supply {+ Vech 01 b 14
Supply (- Vea) =0.m -B 8

Carificale Ma: DRES-BET_lan12 Pago S od &
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Schwetzerischer Kalibrierdienst
Sorvice sulsse d'émlannape
Servizio svizzers o faraburs
Bwiss Calibration Sarvice

Accrediled by the Swiss Accrediation Sendoa (SA5)
The Swiss Acoreditation Service ks ona of the signatorias to the EA
Muitilateral Agreement for tha recognition of callbaalion certilicates

cuent 5G5S (Dymstec) Carliticate Ho: D2450V2-734_May10

CALIBRATION CERTIFICATE
Oibject D2450V2 - SN; 734
Callration procechinais) QA CAL-05.vT

Calibration procedure for dipole validation kits

Calimlion dabe: May 27, 2010

This calibrafion cerficale documents e iracoabilty o retioral slandards, shich malize the physical unita of measuremenls (51
Thiz maasunemerts sl the uncefainties wilh conlidenca probasility aa ghven on (ha iolloeing pages and &e par of the ceridcale.

Calbration Equipmant usad (METE cnilicsd for calibramon]

Al calibrations bave been conducted in e dosad laberarny el andremant kenparabine (22 = 3°C and bumiciby « 7%,

Frimary Slandards 10 A Cal Qe (Cordficain Mo Scheckdod Cablrakion

Powvear meter EPR-S82A GEST4EIT04 05009 (No. 217-01008) Cul-1a

Prowsar sensar HP 82814 US3TETES O5-0cs-08 (Mo 297-01088) Qa0

Felerence 20 dB Atlenuater EM; 5066 (204) F0-Mar-10 (Mo, 217-01188) a1

Typa:N mismatch combination 5N 50=7.2 FDA32T F0-Mar-10 (Mo, 217-01163) elare11

Felarence Frobe ESI0VE 5M: 3206 0-Apr-10 (Mo, ES3-2205_Aprid) Apa-11

CAES SM: A0 C2-Mar- 10 (fa. DAS4-E01_Mar 10y P11

Bacondary Standands D s Chiock Darla (In housa)  Beheduled Chick

Poveer sansar HP 84814 AT 1002317 TE-Oet-02 (in house check Oot-04) In housa chack: Col-11

RF gencralor RS SMT-06 100005 d-Aug-84 in hause check Ool-08) I houss eheck: Oel-11

Metwnik Analyzar HP B753E LISITI00808 S4206 1E-0ct-1 (in howse chack Cot-09) I hoiied chbci: Oel-10
Flama Furetion Signatura

Calitrated by: Dimaa ey Labioratary Techrician ﬂ{t{,r} P)?LE,U

Approwad by Kalja Pokaovic Tachnical Managar

This cafibraton certifcala ahall nal be regricuced sacepl in Tull wihaul wiitten approsal al the laboealory,

ﬁﬁ‘z” P

lagued: May 27, 2010

Cerilicale Mo: D245002-734_ May10
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Calibration Lﬂbﬂfﬂtﬂf‘!’ of iﬁ% Sohweizerischer Kalibriordionsi
Schmid & Parner e j- Sorvice sulsse d'élalannages
Engineering AG % Bervizlo swizzero di iarnbura
Znughausstrasss 43, 0004 Zurich, Switeerland i's'wﬁ,.\'-ﬁ Ewiss Calbratian Service
Wl
Accrediied by the Swisa Accredilalian Serdos (SAS) Aooreditation Mo SCS 108

Thei Swina Accredialion Service is one of the signatories to the EA
Mullilateral Agreement for tho recognttion of calibratian carlificalas

Glossary:

TSL tissue simulating liquid

Convk sensitivity in TSL/ NORM x,y,2
A not applicable or not measurad

Calibration is Performed According to the Following Standards:

a) IEEE S 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, Decembar 2003

b) IEC 62208-1, "Procedure to measura the Specific Absorption Rate (SAR) for hand-held
davices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
Fabruary 2005

¢} Faderal 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 Mabile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions®,
Supplement C (Edition 01-01) to Bulletin 85

Additional Documentation:
d) DASY4S System Handbook

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

*  Anlenna Paramefers with TSL: The dipola is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms arented
paraliel to the body axis,

*  Foad Point impedance and Refurn Loss: These parameters are measursd with the dipole
positicned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the fead point. The Refum Loss ensures low
reflected power. Mo uncertainty required.

= Elgcirical Delay: One-way delay hetween the SMA connector and the antenna fead point.
Mo uncertainty required.

*  SAR measured: SAR measured al the stated antenna input power.

*  S5AR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connactor,

= SAR for nominal TSL parameters: The measurad TSL parameters are used to calculate the
nominal SAR rasult.

Cartificats Mo: C245002-734_ May10 Page 2 of 8
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Measurement Conditions
DASY system configuration, as ar as nol gieen on page 1.

DASY Version DASYS VE.2

Extrapalation Advanced Extrapolation

Fhantom Modular Flat Fhantom Wa.8

Distance Dipole Centar - TSL 10 mim with Spacar

Zoom Scan Reaslutian du, dy, dz =5 mm

Freguenay 2450 MHz + 1 MHz
Head TSL parameters

The following paramatars and calculations were applied,
Temperalure Permittivity Conductivity

Mominal Head TSL paramebers 20 392 1,80 rrfuy'm

Measured Head TSL paramaters (220 £0.2)°C B0 x6% 1.7 mho/m = 6 %

Head TSL termperature during test 215 = 02)"C s
SAR result with Head TSL

SAR averaged ouer 1 om® (1 g) of Head TSL Condition

SAR measured 250 it input power 128 mW /g

SAR nomalized nomalized 1o 1W B1.2mwW /g

SAR lar naminal Head TSL paramaters

nomalized o 1W

B1.7 mW g = 17.0 % (k=2)

SAR averaged over 10 em” (10 g) of Head TSL eondilicn

S4R measurad 250 miW Ingut power B.03 W [ g

SAR normalized normalized to 1W 241 mwW g

S4R for nominal Head TSL parameters normalized o W 24.2 mW Jig = 16.5 % [k=2}

Certilicabe Ma: DR450V2-734_May 10
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Body TSL parameters
The following paramebers and caloukalions wese applied,
Tamperature Permittivity Conductivity
Nominal Body TSL paramaters a2oC G627 1.96 miotm
Measurad Body TSL parameters (2.0 = 0.2} *C l6s6% 1487 mho'm £ 6 %
Body TEL temperature during test [21.6 202 C -
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Candition
SAR messunsd 250 mW input power 13.4 MW F g
SAR nommalized narmalized fo 1W B3.EmW g
SaR for nominal Body TSL pasarneders normalizad to 19 53.5mW /g =17.0 % (k=2)
SAR averaged over 10 om® (10 g) of Body TSL condition
S8R measurad 260 FWd Ingub o AT mW g
S8R normalized normalized o 1W 252 mW g
SAA Tor noming Body TSL paramatars normalized to 1TW 25.2 MW Mg = 16.5 % [k=2)

Cedilicale Ma: D2480V2-734_May 10
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to fead paint ﬁaﬁ?ﬁ}ﬁ_ -
Felurn Loss - 26.4 dB
Antenna Parameters with Body TSL
Impedanca, transformed to feed poin 498 0 + 4.4 j
Fiatum Loss -27.1 db
General Antenna Parameters and Design
| Electrical Dalay (ona diraction) | 1,163 ns |

After long teem usa with 100W radiated power, anly a slight warming of the digole near the feadpoint can be measurad.

Tha dipole i made of slandard semirigid coaxial cable, The center corductor of the feeding line is dirscly connected 13 the
secord arm of the dipole. The arlenna is herefore shart-cirguited for DG-signaks,

Mo excessive force must be applied fo the dpole arms, becavse thay might bend or the soidered connactions naar the
feadpoint may be damaged,

Additional EUT Data

Marmdachmad by SPEAG
Manudecturad an hay OF, 2003
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DASYS Validation Report for Head TSL

DutesTime: 25.05.2010 14:48:31
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D450V 2; Serial: D2450V2 - SN:T34

Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 1:1

Medium: HSL Ul 1 BB

Medium paramelers used: f= 2450 MHz; o = 1,76 mho/m; £ = 39; p = 1000 kgfm”
Phantom section: Flai Section

Measurement Standard: DASYS (IEEEAIECANST CH3.19-2007)

DASY  Configuration:
+  Probe: ES3IDY3 - SN3205; ConvF(4.53, 4.53, 4.53); Calibrated: 30.04.2010
+  Sensor-Surface: 3mm (Mechanical Surface Detection)
+  Electronics: DAE4 Sn601; Calibrated: 02032010
«  Phantom: Flat Phantom 5.0/ (front); Type: QDOOOP30AA; Serial: 1001
«  Menasurement 5W: DASYS, V3.2 Build 162; SEMCAD X Version 14.0 Build 61

Pin=250 mW fd=10mm, disi=3.0mm (ES-ProbeyZoom Scan (7x7x7) /Cube : Measurement
arid; dx=3mm, dy=3mm, dz=5mm

Reference Value = 101.2 Wim; Fower Drift = 0.030 dB

Feak SAR (extrapolated) = 26.1 Wike

SAR(D g) = 12.8 mW/g; SAR(10 g) = 6,03 mW/g

Maximum value of SAR (measured) = 16.7 mW/ig

i

— |

Eit]

EIL ]

{1 dB = 16.7mW/g
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Impedance Measurament Plot for Head TSL
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DASYS5 Validation Report for Body

DratedTime: 27.05.2010 10:14:45
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V32; Serial: D2450V2 - SN:TM

Communication Systemn: CW, Frequency: 2450 MHz;, Duty Cycle: 1:1

Medium: MSL ULl BB

Mediwm parameters used: §= 2450 MHz; o = 1.97 mho/m; & = 53.6; p= 1000 kg.l'm}
Phaitom section: Flal Section

Measurement Standand: DASYS (IEEETECYANST CA319-2007)

DASYS Configuration:
+  Probe: ES3DV3I - SN3205; ConvFi4.31, 4.31, 4.31); Calibrated: 30,04, 2010
+  Sensor-Surface: Imm (Mechanical Surface Detection)
+  Electronics: DAE4 Sna01; Calibrated: 02.03.2010
«  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
o  Messurement SW: DASYS, V5.2 Build 162; SEMCAD X Version 14.0 Build &1

Pin=250 mW /d=10mm, dist=3.0mm (E5-Probe)/Zoom Scan (7x7x7) [Cube 0; Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 96,7 Vim; Power Drifi = -0.030 dB

Peak SAR (extrapolated) = 27.3 Wike

SAR( g) = 13.4 mWig; SAR(10 g) = 6.31 mW/g

Maximum value of SAR (measured) = 17.4 mW/g

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