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1. General Information

1.1 Testing Laboratory
SGS Kaorea Co., Ltd.

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

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

1.2 Details of Applicant

Manufacturer
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

: sungjo- Hwang

: +82 +31 277 6806

: mh0605@samsung.com

Version Number

Date Revision

00

2012-07-03 Initial issue

1.4 Description of EUT(s)

EUT Type : Digital Camera
Model :EX2F
Serial Number : SPL-120504-117
Mode of Operation :WLAN
Body worn Accessory : None

Tx Frequency Range

12412 M ~ 2462 M (WLAN)

Max. Conducted RF Power

:16.06 dB m (WLAN)

Battery Type

: DC 3.7 V (Li-ion Battery)

1.5 Test Environment

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

The client provided a special driver and test program which can control the frequency and power of the WLAN
module. Measurements were performed at the lowest, middle and highest channels of the operating band. The EUT
was set to maximum power level during all tests and at the beginning of each test the battery was fully charged.

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

beginning and at the end of measurement.

1.7 EVALUATION PROCEDURES
- Power Reference Measurement Procedures
The Power Reference Measurement and Power Drift Measurements are for monitoring the power drift of
the device under test in the batch process. The Minimum distance of probe sensors to surface determines the
closest measurement point to phantom surface. The minimum distance of probe sensors to surface is 4 mm.
This distance cannot be smaller than the Distance of sensor calibration points to probe tip as defined in the
probe properties (for example, 2.7 mm for an ET3DV6 probe type).

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

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

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

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

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

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

6. The calculation of the averaged SAR within masses of 1g and 10g.

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

In the Area Scan, the gradient of the interpolation function is evaluated to find all the extreme of the SAR
distribution. The uncertainty on the locations of the extreme is less than 1/20 of the grid size. Only local
maximum within —2 dB of the global maximum are searched and passed for the Cube Scan measurement.
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In the Cube Scan, the interpolation function is used to extrapolate the Peak SAR from the lowest
measurement points to the inner phantom surface (the extrapolation distance). The uncertainty increases
with the extrapolation distance. To keep the uncertainty within 1% for the 1g and 10g cubes, the
extrapolation distance should not be larger than 5 mm.

The maximum search is automatically performed after each area scan measurement. It is based on splines in
two or three dimensions. The procedure can find the maximum for most SAR distributions even with
relatively large grid spacing. After the area scanning measurement, the probe is automatically moved to a
position at the interpolated maximum. The following scan can directly use this position for reference, e.g.,
for a finer resolution grid or the cube evaluations. The 1g and 10g peak evaluations are only available for
the predefined cube 7x7x7 scans. The routines are verified and optimized for the grid dimensions used in
these cube measurements. The measured volume of 30x30x30 mm contains about 30g of tissue. The first
procedure is an extrapolation (incl. Boundary correction) to get the points between the lowest measured
plane and the surface. The next step uses 3D interpolation to get all points within the measured volume. In
the last step, a 1g cube is placed numerically into the volume and its averaged SAR is calculated. This cube
is the moved around until the highest averaged SAR is found. If the highest SAR is found at the edge of the
measured volume, the system will issue a warning: higher SAR values might be found outside of the
measured volume. In that case the cube measurement can be repeated, using the new interpolated maximum
as the center.

1.8 The SAR Measurement System

A photograph of the SAR measurement System is given in Fig. a. This SAR Measurement System uses a
Computer-controlled 3-D stepper motor system ( Speag Dasy 4 professional system ). A Model ET3DV6
1782 E-field probe is used to determine the internal electric fields. The SAR can be obtained from the
equation SAR= o (|Ei|2)/ p where 6 and p are the conductivity and mass density of the tissue-simulant. The
DASY4 system for performing compliance tests consists of the following items:

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

*A dosimeter probe, i.e., an isotropic E-field probe optimized and calibrated for usage in tissue simulating
liquid. The probe is equipped with an optical surface detector system.

*A data acquisition electronics (DAE) which performs the signal amplification, signal multiplexing, AD-
conversion, offset measurements, mechanical surface detection, collision detection, etc. The unit is battery
powered with standard or rechargeable batteries. The signal is optically transmitted to the EOC.
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Fig a. The microwave circuit arrangement used for SAR system verification

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

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

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

» A computer operating Windows 2000 or Windows XP.

* DASY4 software.

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

» The SAM twin phantom enabling testing left-hand and right-hand usage.

* The device holder for handheld mobile phones.

» Tissue simulating liquid mixed according to the given recipes.

» Validation dipole kits allowing to validate the proper functioning of the system.
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1.9 System Components
ET3DV6 E-Field Probe
Construction : Symmetrical design with triangular core Built-in shielding

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

Calibration : In air from 10 Mk to 2.5 Gz In brain simulating tissue
(accuracy + 8%)
Frequency : 10 Miz to>6 (Hz; Linearity: £0.2 dB (30 Miz to 3 GHz)
Directivity . £0.2 dB in brain tissue (rotation around probe axis)
+0.4 dB in brain tissue (rotation normal to probe axis)
Dynamic : 5 W/gto>100 mW/g; Linearity: 0.2 dB
Range
Srfce. Detect : +0.2 mm repeatability in air and clear liquids over diffuse
reflecting surfaces 3
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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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-SAR002007
2012-07-03

Fig c. Photo of the dipole Antenna

Measured -
— Input Target SAR 1 g - Liquid
Valldgtlon Tissue Power b EEEITED (Normalized to SARLg DEsianey Date Temp.
Kit SAR 1g (Normalized to (%) 9
(W) 1W) W) (°C)
D2450V2 2450 Mtz
SIN: 734 Body 0.1 4.99 50.00 W/kg 49.9 W/kg -0.20 2012-06-28 22.7

Table 1. Results system validation




Report File No. : F690501/RF-SAR002007
Date of Issue : 2012-07-03
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.

10/59

Dielectric Parameters

) | TN Limits/ Measured — T Simulated Tissue

type Permittivity Conductivity o

Temp(TC)
Measured, 2012-06-28 51.8 1.96 22.7

2450 Recommended Limits 52.7 1.95 21.0~23.0
Deviation(%) -1.71 0.51 22.7

2412 Measured, 2012-06-28 52.0 191 21.0~23.0
Body Deviation(%) -1.33 -2.05 22.7

2437 Measured, 2012-06-28 51.9 1.94 21.0~23.0
Deviation(%) -1.52 -0.51 22.7

2462 Measured, 2012-06-28 51.8 1.97 21.0~23.0
Deviation(%) -1.71 1.03 22.7

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 | 00
DGBE 00 | 00 | 00 | 00 | 0.0 | 0.0 [4492| 00 | 0.0 | 267
%‘gr';f;rr:tc 435 | 56.7 | 415 | 55.2 | 42.0 | 56.8 | 40.0 | 53.3 | 39.2 | 52.7
Conductivity | 567 | 994 | 0.90 | 097 | 1.0 | 1.07 | 140 | 152 | 1.80 | 1.95

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

Sugar: 98"% Pure Sucrose
HEC: Hydroxyethyl Cellulose

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

According to FCC 47CFR 8§2.1093(d) The limits to be used for evaluation are based generally on criteria
published by the American National Standards Institute (ANSI) for localized specific absorption rate
(“SAR™) in Section 4.2 of “IEEE Standard for Safety Levels with Respect to Human Exposure to Radio
Frequency Electromagnetic Fields, 3 kiz to 300 GHz,” ANSI/IEEE C95.3-2003, Copyright 2003 by the
Institute of Electrical and Electronics Engineers, Inc., New York, New York 10017. These criteria for SAR
evaluation are similar to those recommended by the National Council on Radiation Protection and
Measurements (NCRP) in “Biological Effects and Exposure Criteria for Radio frequency Electromagnetic
Fields,” NCRP Report No. 86, Section 17.4.5. Copyright NCRP, 1986, Bethesda, Maryland 20814. SAR is
a measure of the rate of energy absorption due to exposure to an RF transmitting source. SAR values have
been related to threshold levels for potential biological hazards. The criteria to be used are specified in
paragraphs (d)(1) and (d)(2) of this section and shall apply for portable devices transmitting in the
frequency range from 100 kiz to 6 GHz. Portable devices that transmit at frequencies above 6 Gz are to be
evaluated in terms of the MPE limits specified in § 1.1310 of this chapter. Measurements and calculations to
demonstrate compliance with MPE field strength or power density limits for devices operating above 6 (Hz
should be made at a minimum distance of 5 cm from the radiating source.

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

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

Uncontrolled Environment
General Population

Controlled Environment
Occupational

Partial Peak SAR

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

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

(Hands/Feet/Ankle/Wrist)

Table .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 chm from prior

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

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

3.1 FCC Power Measurement Procedures

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

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

were repeated.

3.2 WLAN RF Conducted Average Power

802.11b Mode Rated Measured Average
Mbps) Power
Frequency (MHz) Channel No. (Mbp (dB m)
1 15.81
2 15.76
2412 ! 5.5 15.63
1 15.58
1 16.06
2 16.02
2431 6 5.5 15.94
1 15.86
1 15.67
2 15.64
2462 1 5.5 15.58
1 15.49
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802.11g Mode Rated Meas“;gsv':‘r"erage
Frequency (MHz) Channel No. (91 (dB m)
6 14.25
9 14.13
12 13.88
18 13.64
2412 1 24 13.49
36 13.25
48 13.07
54 12.90
6 14.38
9 14.35
12 14.27
18 14.06
2431 6 24 13.86
36 13.58
48 13.32
54 13.14
6 14.05
9 13.86
12 13.65
18 13.54
2462 1 24 13.32
36 13.14
48 12.95
54 12.72

802.11n_HT20 Mode Rated HIERE R
Frequency (MHz) Channel No. (91 (dB m)
MCSO0 12.32
MCS1 12.14
MCS2 12.05
MCS3 11.84
2412 1 MCS4 11.75
MCS5 11.53
MCS6 11.38
MCS7 11.01
MCSO0 12.61
MCS1 12.43
MCS2 12.38
MCS3 12.12
2431 6 MCs4 11.86
MCS5 11.65
MCS6 11.36
MCS7 11.17
MCS0 12.04
MCS1 11.85
MCS2 11.73
MCS3 11.58
2462 1 MCS4 11.32
MCS5 11.05
MCS6 10.86
MCS7 10.73
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3.3 SAR Test Configuration
IEEE 802.11 Transmitters

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

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

+ = “defalt test channels”

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

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

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

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

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

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

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

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

WLAN Antenna
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Ambient Temperature (°C) 23.1
Liquid Temperature (°C) 22.7
WLAN Body SAR Date 2012-06-28
i Traffic Channel
Test | EuT | DiStance from . Rated | Power | 1gSAR | L9SAR
Mode | Position () re?Ml:IZe)ncy Channel | (Mbps) | Drift (dB) (W/kg) (W/ke)
Front 0 2437 6 1 -0.192 0.064
Rear 0 2437 6 1 -0.151 0.132
Right Edge 0 2437 6 1 -0.196 0.030
Left Edge 0 2437 6 1 -0.055
11b g 0.058 16
Top 0 2437 6 1 0.087 0.008
Bottom 0 2437 6 1 0.106 0.961
Bottom 0 2412 1 1 0.022 1.18
Bottom 0 2462 11 1 0.109 1.17
<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
Uncertainty Analysis
Calibration Certificate - PROBE
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Appendix A
Test Plot - DASY4 Report
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2450 Mz Body Validation Test
Date: 20012-06-28

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

Input Powver @ 100 m W
Ambient Temp : 23.1 C Tissue Temp : 22.7 T

DUT: Dipode 2450 MHz; Type: D2450VE; Serial: D2450V2 - SN:T746
Program Mame: Validation 2450 MHz_Body

Communication System; CW; Frequency: 2450 MHz;Duty Cyele: 1:1
Medium parameters used: = 2450 MHz, ¢ = 1.96 mho/m; £ = 51.8, p = 1000 Ilcg."m3
Phantom section: Flat Section

DASY 4 Configuration:

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

- Bensor-Surface: dmm (Mechanical Surface Detection)

« Electromics: DAE3 Snd6T. Calibrated: 2012-01-20

- Phamtom: 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 (61x61x1): Measurement grid: dx==15mm. dy=15mm
Maxmmum value of SAR (inferpolated) = 6. 10 mW/g

Validation 2450 MHz_Body/Zoom Scan (TxTxTHCube 1 Measurement grid: dx-5mm,
dy=5mm, dz="5mm

Reference Value = 57,8 Vim; Power Drift = -0, 118 dB

Peak SAR (extrapolated) - 10.5 Wikg

SAR(1 g) = 4.99 mWig; SAR(10 g) = 231 mW/g

Maximum value of SAR (measured) = 5.64 mW/g

-A.42
-i.a4
-13.3
157
221

0 dB = 5.64mW/g
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Z Scan
1g/10g Averaged SAR

BAR: Zoom Scan-Value Along 7, X=3, ¥=3
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SAR Test Plot
Date: 20012-06-28

Test Laborutory: 505 Korea (Gunpo Laboratory )
File Name: Wi-Fi_Front_I Mps_CH6dad

Ambient Temp : 23.1 °C Tissue Temp : 22.7 T

DUT: EXZF; Type: Digital Camera; Sevial: SPL-1205804-117
Program Name: WLAN Body

Communication System; WLAN; Frequency: 2437 MHz; Duty Cyele: 1:1
Medium parameters used: = 2437 MHz; 6= 1.94 mho/m; &= 51.9; p = 1000 kg/m*
Phantom section: Flal Section

DASY 4 Configuration:

- Probe: ET3DVG - SNIT782; ConvFid.11, 4.11, 411 Calibrated: 2012-04-27

- Sensor-Surface: dmm (Mechanical Surface Datection)

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

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

= hleasurament 8W: DASYA, V4.7 Build #0; Postprocessing SW: SEMCATD, V1.8 Build 185

WLAN_Front_Mid gep tmm/Area Scan (B1x111x1): Measurement gnd: dx=15mm,
dy=15mm
Maximum value of SAR (interpolatad) = (L0535 mW'g

WLAN_ Front_Mid gep Umm/Zoom Scan (7x7xTHCube (1 Measurement grid: ds=3mm,
dy=5mm. dz=5mm

Reference Value = 6.58 Vi, Power Drift = -0.192 dB

Peak SAR (extrapolated) - 0. 136 W/ks

SAR(1 g) = 0.064 mW/g: SARCI0 g) = 0028 mW/g

Maximum value of AR (measured) = (.073 mW/'g

0.0
20.0 “
£

-A0.0

-50.0

0 dB = (e 3mWig
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Date: 2012-06-28

T:Btl.abmtury S0 Korea (Gunpoe Laborntory)
File Name: Wi-Fi_Rear IMBps CHé.dad

Ambient Temp : 23.1 C Tissue Temp : 22.7 T

DUT: EXZE: Type: Digital Camern; Sevinl: SPL-120504-117
Program Name: WELAN Body

Communication System: WLAN: Frequency: 2437 MHz: Duty Cyele: 1:1
Medim parameters wsed: = 2437 MHe; o= 1594 mho/n 8 = S1.% p= 1000 l;g.l'm3
Fhantom section: Flat Section

DASY A Configuration;

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

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

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

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

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

WLAN_Rear Mid gep Omm/Ares Scan (81x111x1): Measurement grid: dx-13num,
dyv=15mm
Maxinum value of SAR (interpolated) = 6. 149 mW/g

WLAN_Rear Mid gep Omm/Zoom Scan (7x7i7VCube 0 Measurement grid: ds—3mum,
dy=5mm, dz=5mm

Reference Value = 3.92 Vim: Power Dnft = <1131 dB

Peak SAR (extrapolated) = 0.310 W/kg

SAR(L g) = 0,132 mW/g; SAR(10 g) = 0062 mW /g

Maximum value of SAR (measured) = (.144 mWig

-1.68
-3.36
140 w
8.7

-21.4

0dB = (L 144mWig
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Date: 2012-016-28
Test Laboratory: 308 Korea {Chnpo Laboratory)
File Name: Wi-Fi_Right |MBps CHé.dad

Ambient Temp : 23.1 °C Tissue Temp : 22.7 T

DUT: EXZE: Type: Digital Camern; Sevinl: SPL-120504-117
Program Name: WELAN Body

Communication System: WLAN: Frequency: 2437 MHz: Duty Cyele: 1:1
Medm parameters wsed: = 2437 MHe; o= 1594 mho/n 8 = S1.% p= 1000 l;g.l'm3
Phantom section: Flat Section

DASY A Configuration;

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

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

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

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

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

WLAN_Right_Mid gep Omm/Ares Scan (81x111x1): Measurement grid: ds—15mm,
dv=15mm
Maxinum value of SAR (interpolated) = G.034 mW/g

WLAN_Right_Mid gep Omm/Zoom Scan (Tx7xTHCube 0: Measurement grid: dx—5mm.,
dy=5mm, dz=5mm

Beference Valee = 1.82 V/im: Power Dvift = <01, 196 dB

Peak SAR (extrapolated) = 0.066 Wikg

SAR(L g) = 0,030 mW/g; SAR(10 g) = (.015 mW/g

Maximum value of SAR (measured) = (.032 mW'g

-3.76
-1.52
-11.3
-15.0

dB = (03 ImWig
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Date: 2012-016-28
Test Laboratory: 30:8 Korea {Chnpo Laboratory)
File Name: Wi-Fi_Lefi_|MBps CH6.dad

Ambient Temp : 23,1 °C Tissue Temp : 22.7 T

DUT: EXZE: Type: Digital Camern; Sevinl: SPL-120504-117
Program Name: WELAN Body

Communication System: WLAN: Frequency: 2437 MHz: Duty Cyele: 1:1
Medm parameters wsed: = 2437 MHe; o= 1% mho/ng & = S1.% p= 1000 l;g.l'm3
Phantom section: Flat Section

DASY A Configuration;

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

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

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

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

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

WLAN_Lefi_Mid gep Omm/Ares Scan (B1x111x1): Measurement grd: dx—1 3num,
dv=15mm
Maxmnum value of SAR (interpolated) = G.063 mW/g

WLAN_Left_Mid gep Omm/Zoom Scan (7x7x7)/Cube 0: Measurement grid: de—3mm,
dy=5mm, dz=5mm

Beference Value = 5,13 Vim: Power Drift = -0L033 dB

Peak SAR (extrapolated) = 0.120 W/ke

SAR(1 g) = 0.058 mW/g: SAR(10 g) = (LO30 mW/g

Maximum value of SAR (measured) = (.067 mWig

512
-10.2
-16.4
-20.%

-25.6

0 dB = (.06 TmWig
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Date: 2012-06-28

Test Laboratory: 08 Korea {Chnpo Laborntory)
File Name: Wi-Fi_Top_IMBps CH6.dad

Ambient Temp : 23.1 °C Tissue Temp : 22.7 T

DUT: EXZE: Type: Digital Camern; Sevinl: SPL-120504-117
Program Name: WELAN Body

Communication System: WLAN: Frequency: 2437 MHz: Duty Cyele: 1:1
Medim parameters wsed: = 2437 MHe; o= L% mho/n & = S51.% p= 1000 l;g.l'm3
Fhantom section: Flat Section

DASY A Configuration;

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

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

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

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

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

WLAN_Top_Mid gep Omm/Ares Scan (TIx111x1}): Measurenent grid: ds—13mm,
dyv=15mm
Maxmnum value of SAR (interpolated) = G008 mW/g

WLAN_Top_Mid gep dmm/Zoom Scan (Tx7xTWCube I Measurament grid: dx—35num,
dy=5mm, dz=5mm

Reference Value = 1.65 Vim: Power Dinft = LO8T JdB

Peak SAR (extrapolated) = 0,014 W/kg

SAR(L g) = 000811 mWig; SAR(10 g) = 0.0041 mW/g

Maximum value of SAR (measured) = (.00% mWig

b W

-50.0

01 dB = 0L.009mWig
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Date: 2012-06-28

Test Laboratory: S0:8 Korea {Chnpo Laboratory)
File Name: Wi-Fi_Bottom_1MBps_CHS.dad

Ambient Temp : 23.1 °C Tissue Temp : 22.7 T

DUT: EXZE: Type: Digital Camern; Sevinl: SPL-120504-117
Program Name: WELAN Body

Communication System: WLAN: Frequency: 2437 MHz: Duty Cyele: 1:1
Medim parameters wsed: = 2437 MHe; o= 1594 mho/n 8 = S1.% p= 1000 l;g.l'm3
Fhantom section: Flat Section

DASY A Configuration;

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

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

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

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

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

WLAN_Baottom_Mid gep Omm/Ares Scan (T1x111x1}): Measurenent geid: dx—15mm,
dyv=15mm
Maxinum value of SAR (interpolated) = 6.707 mW/g

WLAN_Baottom_Mid gep Omm/Zoom Scan (Tx7xTHCube 1 Measurement grid: dy-5mmy,
dy=5mm, dz=5mm

Beference Valee = 11.0 Vim: Power Drift = (b 106 dB

Peak SAR (extrapolated) = 3.29 Wikg

SAR(1 g) = 0.961 mW/g: SAR(10 g) = 0.292 mW/z

Maximum value of SAR (measured) = 1.10 mW/g

]
-11.4
-17.0
22T

-28.4

0dB = L10mW/ig
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Date: 2012-06-28

Test Laboratory: S0:8 Korea {Chnpo Laboratory)
File Name: Wi-Fi_Bottom_1MBps_CHI.dad

Ambient Temp : 23.1 °C Tissue Temp : 22.7 T

DUT: EXZE: Type: Digital Camern; Sevinl: SPL-120504-117
Program Name: WELAN Body

Communication System: WLAN: Frequency: 2412 MHz: Duty Cyele: 1:1
Medm parameters used: = 2412 MHe; o= 131 mho/m; &= 52 p = 1000 Icg."mj'
Fhantom section: Flat Section

DASY A Configuration;

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

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

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

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

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

WLAN_Baottom_Low gep Omm/Area Scan (T1x111x1): Measurement grid: dx—15num,
dyv=15mm
Maxinum value of SAR (interpolated) = G.B23 mW/g

WLAN_Bottom_Low gep Omm/Zoom Scan (7x7x7)Cube 0 Measurement grid: du—5mm,
dy=5mm, dz=5mm

Reference Value = 1006 Vim: Power Drift = (L0622 B

Peak SAR (extrapolated) = 4.26 Wikg

SAR(L g) = L18 mW/g; SAR(10 g) = 0,357 mW/g

Maximum value of SAR (measured) = 1.35 mWig

594
-11.9
-17.8
-23.8

-29.7

0dB = 1L.35mWig
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Z-Scan
1g/10g Averaged SAR

SAR: Zoom Scan-Vahie Along 2, X=3, ¥=1
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Date: 2012-06-28

Test Laboratory: S0:8 Korea {Chnpo Laboratory)
File Name: Wi-Fi_Baottom_1MBps CHI| dad

Ambient Temp : 23.1 °C Tissue Temp : 22.7 T

DUT: EXZE: Type: Digital Camern; Sevinl: SPL-120504-117
Program Name: WELAN Body

Communication System: WLAN: Frequency: 2462 MHz: Duty Cyele: 1:1
Medum parameters wsed: = 2462 MHe; o= 1L%7 mho/n & = S1.8; p= 1000 l;g.l'm3
Fhantom section: Flat Section

DASY A Configuration;

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

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

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

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

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

WLAN_Baottom_High gep Omm/Area Scan (TI1x111x1): Measuwrement grid: du—15mm.
dyv=15mm
Maxmnum value of SAR (interpolated) = G938 mW/g

WLAN_Bottom_High gep Omm/Zoom Scan (Tx7xTHCube 0 Measurement grid: dx-5mm.
dy=5mm, dz=5mm

Beference Valve = 6,17 Vim: Power Drift = (109 dB

Peak SAR (extrapolated) = 4.21 Wikg

SAR(1 g) = 1.17 mW/gs SAR(10 g) = 0.360 mW/g

Maximum value of SAR (measured) = 1.56 mW/g

.02
-11.4
-17.2
224

-20.6

0dB = 1L.36mW/ig
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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. (19) ui (%) | (Veff)

Uncertainty Component P1528

Probe calibration E.21 6.0 N 1 1 6.00 ©
Axial isotropy E2.2 0.5 R 1.73 0.71 0.20 o
hemispherical isotropy E.2.2 2.6 R 1.73 0.71 1.06 ©
Boundary effect E2.3 0.8 R 1.73 1 0.46 o
Linearity E2.4 0.6 R 1.73 1 0.35 o
System detection limit E.2.5 0.25 R 1.73 1 0.14 ©
Readout electronics E2.6 0.3 N 1 1 0.30 o
Response time E.2.7 0 R 1.73 1 0.00 ©
Integration time E2.8 2.6 R 1.73 1 1.50 o
RF ambient Condition —Noise E.6.1 3 R 1.73 1 1.73 ©
RF ambient Condition - reflections E.6.1 3 R 1.73 1 1.73 ©
Probe positioning— mechanical tolerance E6.2 1.5 R 1.73 1 0.87 o
Probe positioning— with respect to phantom E.6.3 2.9 R 1.73 1 1.67 ©
Max. SAR evaluation Eb5.2 1 R 1.73 1 0.58 o
Test sample positioning E.4.2 4.75 N 1 1 4.75 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 1.58 N 1 0.64 1.01 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 1.54 N 1 0.6 0.92 5
Combined standard uncertainty RSS 10.36 ©
(95% CONFIDENCE INTEAVAL =2 20.71
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Appendix C
Calibration Certificate
- PROBE
- DAE3

- 2450 M Dipole
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- PROBE Calibration Certificate

Calibration Laboratory of
Schmid & Partner
Enginaaring AG

Zeughaussirasse &3, BI04 Turkch, Swizoriand

3 Srhrwaizariscfar Halibiriesns

¢ Bervice sulsse Fétalonnags

5 Servizko svlzzero di taatura
Swiss Calibralion Servies

Aceradited by ihe Swiss Accrediiniion Service [SA5) Accreditaion Na.: SCS 108
T Swiss Accreditaion Sorvice IS one of tho signatorkes &0 the EA
Multiatersl Agresmaik for the ecognition of calibration certificaies

client  5GS5 (Dymstec) Cortificats bo: ET3-1782_Apri2
CALIBRATION CERTIFICATE

Objact ET3DVE - SN.1TE2

Calibrafion proceduns(s) CrA CAL-01 w8, OA CAL-12vT, QA CAL-23 w4, O CAL-25.v4

Calibration pracedurs for dosimatric E-field probes

Caubbeation date: April 27, 2012

This calbralion certilicale dooaranis e Lty b naticonal dands, which nealze P plysical unils of messurements 151
Tha meassrwmenis and the unceriainiks with confdence probabdity ane ghven an @ follosing pages and ane pan of the corfcaie.

Al calibrakions hawve boan condumed in tho closed ebonatony faci By. endronmant 1empeaiune (22 £ 370 and humadily < 705,

‘Calbration Equipmant used (MATE crigcal Tor calbration)

[ Primary Standaros B e | Schaduisd Calbraton
Power mator £a4195 _GEa1REEETY 29-Mar-12 Mo, 217-01508) Agr-1d
MWE“EM mﬂ'l:l“;l!ﬂl?' 2‘3-“12?‘121?-01\5:!] Apr-13

| Rederence 3B Allenustor Sh: SH064 (3] Z7-Mor-12 (Mo, 21701537 Agr-13
Refernnos 70 dfl Alienustor | SN SBODG {20b) ZT-Mar-12 (Mo 21701 8Ee) Agreid
Rotormnos 30 o Allanuator SM- 55128 [30b) I -Mar- 02 (Mo, STT-01532 Ape-13
M'II'IIF"I'EIIHEE_{EFI'Z SH: :!-D:I:I Z840p2-11 (Mo, EE3-3013_Decii] Doo-1Z
DaEd 5M: BED 10-Jan-1Z (Mo, DAE4-BE0_Jan1Z] Jan-13
Secandary Standards =] {CFeeck Diafa (in houss) Schaduiad Chiach
FF ganamior HP BGARC LFE3E42U01 FOD -3 (i houss chook Ape11) N housR Checic Apr-13
Matwork Analyzar HP B7E3E | LI937300585 AB-Det-M (in heowsi chasck Oot-11) b i chack; Q-12

Mama Fungtion Sigralune

Catratai by Ao Kastrall Laboratory Techiticaan E [/@L_
Appeovind by Kilja Pokinkc Tichokl Warsigr ﬁgﬁ

Imsud; Aprii 27, 242

T calsation canticais sha ot e rprcLcRd S4cop in Al wihcut wilsn apeeayal of na aboratory.

Certificate No:; ET3-1782_Apri12 Page 1af 11
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Calibration Laboratory of ey, ischer Kalitr
Schmid & Partner % Survice suisss od'éalonnags
Engineering AG T B Sarviels sviEsare di larulura
z-mngumm Ea. B0 Zurich, Switzsrland ‘Sﬁ'ﬁf S swies Callbration Sarvice
MLl
Acoredied by the Swise Aoereditabion Service (SAS) Ancreditation Mo SCS 108

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

Glossary:

TEL tiseua slmulabing ligusd

MORMzY. 2 senailivity In free space

CarF sensilivity in TSLJ/ NORME,y,2

DCP diode compression goint

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

ABC madulation gependent linearization paramaters

Polarization ¢ ip rodalion around probe axis

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

le, & = i3 normal to probe axis

Calibration is Performed According to the Following Standards:

a)

b)

|EEE 5id 1528-2003, "IEEE Recommended Praclice for Determining the Peak Spatial-Avaraged Spocific
Absorption Rate (SAR) in the Human Head from Wirsless Communications Devices: Measurament
Tachniques™, Decambar 200

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

Methods Applied and Interpretation of Parameters:

NOWRMz, .2 Asseased for E-field polarization 8 = 0 {f < B0D MHz in TEM-cell; f > 1800 MHz: R22 waveguida).
NORMs:, v, 2 are only ntermediale values, ie., the uncedainties of NORMx, v, 2 does nol affect the E’-Flﬂﬂ
uncerainty inside TEL (see Below ConvF),

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

OGPy, DCP ane numerical Bnearization parsmelens assessed based on the data ol power sweep wilh G
signal (no uneerainty mequired), DCP doas not depend on frequency nor media,

PAR: PAR is the Peeak to Average Rato that is not calibreted but determined based on the signal
characteriatice

Axy.z Bapx Cuyx, VRx 2 A, B, Care numerical lineaization parameters assessed based on the data of
power swinp for specific modulation signal, The parameders do nof depend on frequency nor media. VR is the
mezimumn calibration range exprassed in RMS voltagae across tha diode

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

Sphencal isotropy (30 dewiation from sofropy): in a field of low gradients realized wsing a flat phaniom
exposed by a patch antenna.

Sengor Ofged: The sensor alfsel correspands 1o the offsel of vidual measurement cenbes Trom Bhe probse fip
{on probe axis). Mo tolerance reguired.

Certificate Mo ET3-1782_Apri2 Papa 2 of 11
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Calibrated for DASY/EASY Systems
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782

Basic Calibration Parameters

Sensor X Sansor Y Soanser Une [ke2)
| Norm ;Et-r@rmﬂ‘ B 201 1.66 1,88 =101 %
DCP (m] BE.2 06,7 G6.7
Modulation Calibration Parameters
uin Communication System Name PAR A 8 C VR unes |
dE dB dB my (=2}
a CW 000 | x 0.00 .00 1.00 1548 | 219%
¥ .00 Q.00 1.00 1854
z .00 0.00 1.00 151.1

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

* Thee uncerlainies of Norm, ¥ 2 do nol atlect the E*-Seld wrcartainty insida TEL (6% Pages 5 and 6}

® Mumerical knoarization paramotor: unoariainty rod redusnad.

! Unceriainty is deierminad using tha mas. deviation from Bnaar reapades. applang rcianguis distiudon and i mpressed for the squane of the
Tiedd wadun,

Cartficale Mo: ET3-1782_Apr2 Page 4 af 11
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.
FMHz)® | Permittivity ™ {Sim] " ConvF X | ConvFY | ComvFZ | Alpha | {mm) | ([&=2] |
450 43.5 0.7 AT 717 FAT 0.23 235 £154 %
435 41.5 0.50 640 fi.40 G40 0.3z 300 + 120 %
1750 40.1 197 | 530 | 539 | s39 | om0 | 186 | +120%
1000 40.0 1.40 512 5.12 5.12 0.B0 198 | +120%
2450 .2 1.80 448 448 448 060 1.97 2920 % |

F Prequency validity of 2 100 MHz only applies for DASY w44 and higher {sss Fage 2], else i is resricied 1o & 50 Mz, The uncerainty s S RE5
of the Com uncerainly at calitration freguency and the uncerainty for e indcated freguency band.

" A benduercies Balkve 3 GHE, P valisily of e parsmatinm (s and ) can be mlad b+ 10% ¥ loud corpensation femula is sppled 1o
maasred 5AR values. Al frequancios above 3 GHz2, the validity of lEsea | bars (x and o) B resinched b & 5%, The unossanly & 1ha RES of
iha Com uncatainty for indicalod targel lssue paramabans.

Carlificala Ma: ET3-17BZ_Apri2 Page 5of 11
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782

Calibration Parameter Detarmined in Body Tissue Simulating Media

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

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

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

Cerilicate Mo: ET3-1782_Apri 2 Page Gal 11
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uneartainty of Frequancy Responsa of E-fiald: £ 6.3% (k=2)
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Receiving Pattern (¢), 8 = 0°

=600 MHz TEM f=1800 MHz R22
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Uncartainty of Axial Isotropy Assassmeant: £ 0.5% (k=2
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(TEM cell , f = 900 MHz)
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Uncartainty of Linearity Assessmant: £ 0.6% (k=2)
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Conversion Factor Assessment

1= B35 MHz, WELE FD (H_comF) 1= 1500 MHz, WIELS R22 [H_com)
=& =
= =
Fd ]
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Deviation from Isotropy in Liquid
Error (§, 8), f = 900 MHz

10 08 06 <04 07 OO0 02 04 05 04 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782

Other Probe Parameaters

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

Cariificata Mo: ET3-1782_Apri2 Paga 11 of 11
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Annex B.2 DAE Calibration certification

Calibration Laboratory of
Schmid & Pariner
Engineanng AG

Teughsusslrassn 43, B304 Zurich, Switsedand

Schweiperischar Kalibrwerdiessl
Sarvice sumee dalnlannege
Sarvizia wvirpero di 1Aralers
Ewess Calibration Service

Acoradiiad by T Ewiss Accrditation Sanecs (5A5) Aecroditation o SCS 108
The Ewiss Acoraditation Service | ome of the signmiories 1o e EA
Multilaieral Agreement for the recognition of calibmlion cetificales

ciesi  SGS (Dymatec) cartflieata ho: DAE3-567_Jan12
[CALIBRATION CERTIFICATE |

Ciojet DAE3 - 50 000 D02 AA - EM: 567

Cnifteion procaduia) (OA CAL-OGv24
Calibration procadure for the data acquisition elactronics {DAE}

Caditwation data: danuary 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%.

‘Calibration Equipmeni used (METE crifoal lor calioralion]

Frimary Standanis oDE Cal Dol (Cerificaie ko, dyled Cialbmibcn

Kty Muiltiesatin Ty 2007 EN: DELETH 28.5ap11 (i1 1450) Sop-12

Sacpndany Siandants | iOa Cheok Diata (in howsa) Elchnd.ulﬂ:l I:hwk -

Cabbrerior Box V2.1 | SE LWS 063 A4 1000 D5-dnn-12 fin houme check) |1 Pastiinl Shiach dan-13
Hame Furciion Synatum

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

| s Jareany 21, 2042

This calibralion corfizale shall no be seproduced ascepl in Tull withow wiitien appoval ol The laboeston

Cerlilicata Mo: MEZ-5ET_Jan1Z Fages1of &
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Calibration Laboratory of
Schmid & Partner

Enginaering AG
Zeughaussirasse 43, 3004 Zurich, Seitreriand

5 Kalibri
c Service suisss d'étalonnags
SErvizio svizzere o tarstura

& Swiss Calioralion Sarvice

Acorpciied by fhe Swiss Aoomdimion Serace (5AS) Accrediltion He.: SCS 108
The Ewiss Arcreditation Servioe s one of the signatories bo the E4
Multilaienl Agrosmant b the recogniicn of callbrabios cortificates

Glossary

DAE defa acquisition alactronics

Conneclor angle  informalon 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.
& Cornector angle: Tha angle of the connector is assessed measuring the angle
machankcally by a tool Insered, Uncertanty is not required.

# Tha following parameters as documented in the Appendix contakn technical nformaticn as a
result from the peformanca test and require no uncartainty.

s DC Voltage Measuremeni Lingarity: Verification of the Lingarity &t +10% and -10% of
the nominal calibration voltage. Influence of clisel voltage is included in this
mEasUrEment.

«  Common mode sensifivily; Influence of & positive or negative common mode voltage on
the diffarential measurement.

= Channal separation: Influence of a voltage on the neighbor channals not subject o an
input voltage.

= AD Converter Values with inputs shorted: Values on tha intemal AD convarter
comaspanding fo zaro input voltage

+«  Input Offset Measurement, Output vollage and slatistical results over a large number of
zero voltage measuramsants.

o Input Offset Current: Typical value for information; Maximum channel input offset
current, not conssdaring 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.

Caificole Mo: DAEJ-BET_Jan12 Page 2al B
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DC Voltage Measurement
AT - Converter Aesaluticn raminal
High Faange: 1LEH - iy, full ramge = 100 _+300 my
Low Rarge: 1L58 = Eind , full range = =1.,..,..+3mV
DASY mapsuremant paramaters: Auto Zere Tima: 3 sec; Maasuning ima: 3 sec
Calibration Faciars X ¥ z
High Range 404,763 £ 0,1% (k=2) | 404411 £ Q1% (k=2) | 204495 + 0.1% [k=2)
Low Ranga 305035 £0.7% (k=2) | 39719 L07% (k=2} | 395074 3 0.7% (K=2)
Connector Angle

Iwmnlnmmmnuiﬁ?WHﬂ [k

Canilicale Mo: DAEI-567_Jani2 Page Tod 5
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Appendix
1. DC Voltage Linearity
High Range Reading (V) Dilfarence (uV) Error {3}
Channel X + Inpul TEOBaB A2 A.53 0.0
Charne| X * Inpul 205,03 417 .02
Channel X = Input ~19598.67 344 0,02
Channal ¥ + Impat 159897 57 2.3 000
Channel ¥ + Input 15a849.48 BRE| 0,01
Channed ¥ = It -15304. 63 1.52 -0
Channel £ + Ingal 196984 .27 -0.68 -0.00
Channel £ + Ingul 20001198 o5z 0D
Channel £ - Ingut -18965.T8 1 48 02
Low Aange Asading (V) Dittarencs (W) Error (%)
Chanmnal X + Input 18968, 73 =135 -0.07
Chanmnel X # Input 20029 -1.38 D67
Charnel X = Imput 197,22 .97 41,48
Channal ¥ + Input 1999.87 -1.02 .05
Chamnal ¥ + Imput 200.82 073 -0.38
Channal ¥ - Input 188,58 .24 oz
Channel 2 + Input 200013 .82 -0.06
Channel 2 + Inguit 200.68 0,79 -0.38
Channel Z - input 19826 0,55 048
2. Common mode sensitivity
DASY msssuns e fadarneters. Aule Zeo Time: 3 seq; Measunng bme: 3 sec
Ciommon made High Range Low Rangs
Input Vollsgs (my} Avarage Rasding (uv) Average Reading {u¥)
Channal X 200 &1 1.B4
- 200 -13.58 -1.60
Channel ¥ 200 -1.13 2.88
= 2 1.38 124
Channal 2 200 435 411
- 200 P - /.33
3. Channel separation
DASY maeasuremeant parameters: Audo Zerp Tima: 3 s6c; I.la.g',_wnrg fima: 3 gec
Input Vaoltage (mV) | Channel X gV} | Channel ¥ (uV) Channel (V)
Channel X 200 244 2,08
Chanmal ¥ 200 T.42 - 1.8
Chanmel Z 200 884 BOG

Cemilicata Mo DAES-5ET Jantd
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4, AD-Converter Values with inputs shorted

Report File

No. :

Date of Issue :

Page :

DASY measumamant paramatars: Auie Zedo Tima: 3 580, Maasunng ima: 3 sec

High Range [LSE) Low Range (LSB)
Channal X 16326 15742
Chanrel ¥ 168161 15562
Channel Z 15863 16228

5. Input Offsel Measurement
CIASY measuremen paramslers, Auto Zaro Tims: 3 sac; Measuring 1ima; 3 sac

Ingiiit 1 08ACY
S1d. Deviation
Awerage (uV) | min, Offset (V) | max Offset [uv) V)

Channsl X 024 1.7 1.46 .53
Channed ¥ -0.14 245 1.08 .49
Channed 2 -0.85 280 0.31 0.42

6. Input Offset Current
Meminal Inpul circuilry ofiset curent on ol charmeds: <2508

7. Input Resistance (Typical vafues far nfomation)

Zeroang (WD) Menguring (MOhm)

Channel X 200 200
Channel ¥ 200 200
Channal Z 20 200

8. Low Battery Alarm Voltage (Typical values for infarmatian)
Typical values Alarm Level (VDC)
Supply [+ Vet 474
Supply (- Vee) 16

8, Power Consumption (Typical valies for information)
Typical values Swiitchad off (mA) | Stand by (mA) | Transmitiing (ma)
Supply |+ Vec) +001 ol «14
Supply (- Vea) =0.m -B &

F690501/RF-SAR002007

2012-07-03
50/59
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Calibration Laboratory of A
Schmid & Partner

Engineering AG
Zeughaussirasss £3, BI04 Zisrich, Switsedand —

5 Bohweizerischar Kadinrisrdianat
c EBorvice sulsss d'étalannags

Sarvirio svicraro of tarakurs
5  Swiss CaBvration Service

Accredited bty e Swiss Accredintion Service [BAS|
The Bwits Accroditation Service i one of the signatories 1o the EA
Mustlilatorai Agreement for the recognibon of calibration certificates

hecreditstion he: SCS 108
Cliant Corifcate o: D2450V2-746_Jan12

E

This calismiion corificain documents o imcestsliy ko naiional stendans, wiich realize ihe phyaicsl urds of measuremenia (51,

All cafiraSions. awe been conducsed in e closed Bboomiony tecilsy: ermiorment empemiune (22 = 3150 and humidity < 70%

Cakbraton Equeprmbnl usid (MBTE critical fof chlfration)

Prvnary Slandands o » Cal Dade {Cartificabe Mo, ) Sebasdheand Tabbrnion
Povwenn meaiar EPM-44324 GEITAANTEA D5-0i-11 (Ma, 21T-01481) Oct-12

Povear gensor HP Ba81A LISFTETal 05-0ei-11 (Ma. A1 T-01481) Oet-12

Anlarerce 20 0B Alanuator SN 5088 [30g) i-har-11 [Ma. 317-01:368) ipe12

Ty N Mismastch comiinaiion SN S04T 2 1 DEdET 28-Mar-11 [Ma. 21701371} Ape2

Anlerence Frobe ESI0OVI BN 305 30-Dec-11 (No. E83-3208 _Dnc11) Doc12

DAES BN BN De=dud-11 (Mo, DAE4-501_Jul11) dJud=12

Secordary Siandards (=1 Check Ciase (in houss) Schediied Chiack
Powar sansar HF 84814 MY SIDSEIT 18-0i-2 in house check Cies-11) in hmmse check: Oct-13
AF genemine AAS SNT-06 1 DD0CE -89 (n house check Ocl-11) i house check: Oct-13
Huiwork Apalyres HP BTSIE USITEA05A5 54208 18-0ei-01 (in house check Oct-11) in housa check: Oct-12

Hamo Function Signabure

Cakbempd Ly

Isaund Jarusy 24, 2012

This calitwation cerificale shall ol be reproduced excopt in full without wisien approval of e isbomeorny,

Cenilicate No: D245002-T46_Jan12 Page 1 of B
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Calibration Laboratory of T

Py Echwsiperischar Kalibrierdiens
Schmid & Pariner ﬁ Service sulsse d'élalannage
Enginearing AG It Servizio svizzero of taraturn
Teughnussirasse 43, B004 Zurich, Switzerland ‘fw-;:.a oF Swias Calbration Sarvice
el 1
Accraiing by the Swins Accradiaion Serics (SAS) Accreditniion Ne: SCS 108

The Swiss Accreditation Service in one of the signatories to the E&
Biultiinlernl Agreement lor the recognelion of cadibration certiicabes

Glossary:

TSL tissue simulating liquid

ConvF sansitivity in TSL / NOBM x.y.2
MIA not applicable or not measurad

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2003, “|IEEE Recommended Practice for Delermining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wiraless
Communications Devices: Measurement Technigues”, December 2003

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

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
*Evaluating Compliance with FCC Guidalines for Human Exposure 1o Radiofrequency
Electromagnetic Fields; Additional Infarmation for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

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

= Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed

point exactly below the center marking of the flat phantom section, with the arms orianted
parallel to the body axis.

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

» Elactrical Delay: One-way delay between the SMA connector and the antenna feed point,
Mo uncarainty requined.

»  S5AAR measured: SAR measurad at the stated antenna input power.

»  SAR normalired: SAR as measured, normalized to an input power of 1 W at the antenna
connecior.

= SAR for nominal TSL paramefers: The measured TSL paramelers are used o calculale the
naminal SAR resull.

Cariilicate Noc D2450W2-T46_Jan12 Page 2 al B
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Measurement Conditions
DASY system conliguration, &s lar as not grvien on page 1
DASY Version DASYS WE2.8.0
Extrapolation Advanced Exirepolation
Phantom Maodular Flat Phantom
Distance Dipole Conter - TSL 10 mim wilh Spacar
Zoom Scan Resolution du, dy, dz =5 mm
Frequancy 2450 MHz = 1 MHE
Head TSL parameters
The foliowing paramelers and calculations wedre applied,
Temparatura Parmilttlvity Conductivity
HNominal Head TSL parametors 2z20°C 392 1,80 mhaim
Measured Head TSL parameters (22.0+£0.2)"C B|226% 1.B5 mho/m = 6 %
Head TSL temperature change during lest =05"C - -
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Hesd TSL Condtion
SAR measured 250 MW inpul powis 1[1mW ig
SAR lor nominal Head TSL parameiens nomalized to TW 51.7T mW /g = 17.0 % [k=2)
SAR avernged over 10 em” {10 g) of Hoad TSL condilion
SAR measund 250 mW input power G.O7TmW /g
SAR for nominal Head TSL paramelers nommalized to 1W 24.1 mW Ig = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temparature Permittivity Conductivity
Mominal Body TSL parameters 20+ B52.7 1.85 mho/m
Measured Body TSL parameters (220202 *C 506 +6% 2.01 mho'm £ 6 %
Body TSL temperature change during test =0.5%C = —
SAR result with Body TSL
BAR averaged over 1 em” (1 g) of Body TSL Condition
SAR measured 250 mW inpad pawer 12ZEmW /g
SAR los nomanal Body TSL paramators normalized 1o 1W 5000 mW [ g = 17.0 % [k=2]
SAR averaged over 10 cm” (10 g) of Body TSL eondition
SAR measured 250 mW inpud power S502mW /g
SAR o nosmianal Body TSL paramatars narmalized io 1W 233 mW g = 16.5 % (k=2)
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Appendix
Antenna Paramelers with Head TSL
Impedance, ransformed to feed point 549100 4 5.0
FAstum Lo=s - 24.0 dB
Antenna Parameters with Body TSL
Impodanca, ranstormed to feed point 50.8 (1 + 5.5 {1
Ratum Loss - 25.2 dB
General Antenna Parameters and Design
| Esectrical Dalay (one direction) | 1.156 ns J

Abar long term usa with 100W radiated powear, onty a slight warming ol the dipale near the feedpoint can be measwed.

The dipole is made of standard semirigid coaxial cable. The center conductor of the fesding line is directly connacted o the
second amm of the dipola. The antanna s therefore shon-circuited lor DC-signals. On some of the dipoles, small end caps
are added to the dipoke anms in order 1o Improve matching when loaded according fo the position as explained in the
“Maaswremant Conditions” paragraph. The SAR data are not aMecied by this change. The overall dipole langth & stil
acconding o the Standard.

Mo excessive force must be applied 1o the dipole anms, because they might band or the soldered connections near the
feadpaint may be damaged.

Additional EUT Data
Manuteciured by SPEAG
Manulachired on Drecerrbar 01, 2003
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DASYS Validation Report for Head TSL

[Date: 24000 20012
Test Labormiory: SPEAG, Zurich, Switzerland
DUT: Dipode 2450 MHz; Type: D2450% 2; Serial: D2450V 7 - SN; 746

Communication System: CW; Frequency: 2450 MHz
Medium parameters used: = 2450 MHz: o = 1.85 mho/m: g = 39.2; p= 1000 kg/m”
Phantom section: Flat Section

Measurement Standard: DASYS (IEEENEC/ANSI C63.19-2007)
DASYS2 Configuration:
«  Probe: ESIDVA - SNI205: ConvF(4.45, 4.45, 4.45); Calibrated: 30.12.201 |
s Sensor-Surfoce: 3mm (Mechanical Surface Detection)
s Electronics: DAES Sn601; Calibrated: 04.07.2011
= Phantom: Flat Phantom 5.0 (front); Type: QDIOOPS0AA: Serial: 1081

« DASYS2 52.8.00692); SEMCAD X 4.6 4(49859)

Dipole Calibration for Head TissuePin=230 mW, d=10mm/Zoom Scan (Tx7x7 ) Cube 0:
Measurement grid: dx=5mm. dy=5mm, de=5mm

Reference Valve = 98.607 Vim: Power Drift = 0.05 dB

Peak SAR (exirapolmed) = 26,8130

SARIL g) = 131 mW/g; SAR(I0 g) = 6,07 mWig

Maximum value of SAR imeasured) = 16,737 mW/g

=

L]

dB = 16, 7T40mW/ig = 24 48 dB mW/g
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Test Laborsiory: SPEAG, Zurich, Switzerland
VUT: Dipole 2450 MHz: Type: D245082; Serial: D2450% 2 - SN; 746

Communication System: CW; Frequency: 2450 MHz
Medium parameters used: = 2450 MHz: a = 2.01 mho/m: & = 50L& p = 100 kg/m”
Phantom sechion: Flat Section

Measurement Standard: DASYS (IEEETEC/ANSI C63.19-2007)
DASYS2 Configuration:
« Probe: ESIDY - SMNINE: ConvFid 26, 4.26, 4.26); Calibriated: 30.12.2011
s Sensor-Surfpce: 3mm (Mechanical Surface Detection)
#  Electromics: DDAE4 Snt) ] Calibrated: 04072011
+  Phaniom: Flai Phantom 5.0 (backy: Type: QDOMIPS0AA; Serial: 1002

+  DASY3I2 52.8.00692); SEMCAD X 14.6.4(4959)

F690501/RF-SAR002007
2012-07-03
58 /59

Dhate: 23012012

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7Tx7x7 W Cube 0:

Measurement grid: dy=5mm. dy=5mm, de=5mm
Reference Value = 94,595 Vim: Power Drift = 0.03 dB
Peak SAR (extrapolated) = 26,4910

SAR(L gh = 128 mW/g; SAR(I0 g) = 592 mW/g
Maximum valoe of SAR {measured) = 16883 mW/g

am
e
fddn

1

rapa

0 dBl = 16.B80mW/e = 24.55 dB mWig
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Impedance Measurement Plot for Body TSL
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