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SAR TEST REPORT

Cellular/PCS GSM/GPRS Phone with Bluetooth and WLAN

LG-C205 (add: C205, LGC205)

LG Electronics MobileComm U.S.A., Inc.

10101 Old Grove Road, San Diego, CA 92131

ZNFC205

Portable Device

General Population/Uncontrolled Exposure

2012-01-02

2012-03-24 ~ 2012-03-26, 2012-04-16~2012-04-17

2012-04-17

0.704 W/kg (GSM850), 1.18 W/kg (PCS1900),
0.581 W/kg (WLAN 11b)

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

In the configuration tested, the EUT complied with the standards specified above.

Remarks:

This report details the results of the testing carried out on one sample, the results contained in this test
report do not relate to other samples of the same product. The manufacturer should ensure that all
products in series production are in conformity with the product sample detailed in this report.

This report may only be reproduced and distributed in full. If the product in this report is used in any
configuration other than that detailed in the report, the manufacturer must ensure the new system
complies with all relevant standards. Any mention of SGS Korea Co., Ltd. (Gunpo Laboratory) or
testing done by SGS Korea Co., Ltd. (Gunpo Laboratory) in connection with distribution or use of the
product described in this report must be approved by SGS Korea Co., Ltd. (Gunpo Laboratory) in

writing.

Tested by : Fred Jeong

WZ 4!: E) 2012-04-17

Approved by  : Charles Kim C 2012-04-17
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1. General Information

1.1 Testing Laboratory

SGS Korea Co., Ltd. (Gunpo Laboratory)
18-34, Sanbon-dong, Gunpo-si, Gyeonggi-do, 435-040, Korea

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

1.2 Details of Manufacturer

Manufacturer
Address
Contact Person
Phone No.
E-mail

1.3 Version of Report

: LG Electronics MobileComm U.S.A,, Inc.

: 10101 Old Grove Road, San Diego, CA 92131
:smyung - Lee

: 82-2-2033-1222

: smyung.lee@Ige.com

Version Number Date Revision
00 2012-04-10 Initial issue
01 2012-04-17 Revision 01

1.4 Description of EUT(s)

EUT Type

: Cellular/PCS GSM/GPRS Phone with Bluetooth and WLAN

Model

: LG-C205 (add : C205, LGC205)

Serial Number

: 202KPGS137023

Mode of Operation : GSM850, PCS1900, WLAN, Bluetooth
Duty Cvcle : 8.3(GSM), 8.3(GPRS 1Tx Slot), 4.15(GPRS 2Tx Slot),
YLy 2.77(GPRS 3Tx Slot), 2.075(GPRS 4Tx Slot)
Body worn Accessory : None

Tx Frequency Range

:824.2 M ~848.8 Mz (GSM850)
1850.2 Mz ~1909.8 Mtz (PCS1900)
2412 Miz ~ 2462 Miz (WLAN)
2402 Miz ~ 2480 Mz (Bluetooth)

Conducted Max Power

: 33.09 dB m(GSM850), 30.11 dB m(PCS1900),
14.24 dB m(WLAN), -0.86 dB m(Bluetooth)

Battery Type

: 3.7V d.c. (Lithum-ion Battery)
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1.5 Test Environment

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

1.6 Operation Configuration

The device in GSM was controlled by using a Communication tester (CMU 200). Communication between the
device and the tester was established by air link. And 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. Based on the RF Power and antenna separation distance, stand-alone BT

SAR and simultaneous SAR evaluation are not required.
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1.7 EVALUATION PROCEDURES

- Power Reference Measurement Procedures

The Power Reference Measurement and Power Drift Measurements are for monitoring the power drift of the device
under test in the batch process. The Minimum distance of probe sensors to surface determines the closest
measurement point to phantom surface. The minimum distance of probe sensors to surface 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 1 g and 10 g 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 1 g and 10 g.

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

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

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

1.8 The SAR Measurement System

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

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

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

*A data acquisition electronics (DAE) which performs the signal amplification, signal multiplexing, AD-
conversion, offset measurements, mechanical surface detection, collision detection, etc. The unit is battery
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 body usage.

* The device holder for flat phantom.

* 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

Calibration

Frequency
Directivity

Dynamic
Range
Srfce. Detect

Dimensions

Application

Symmetrical design with triangular core Built-in shielding
against static charges PEEK enclosure material (resistant to
organic solvents, e.g. glycol).

In air from 10 Mt to 2.5 Gz In brain simulating tissue
(accuracy + 8 %)

10 Miz to >6 GHz; Linearity: £0.2 dB (30 Mtz to 3 GHz)

+0.2 dB in brain tissue (rotation around probe axis)

+0.4 dB in brain tissue (rotation normal to probe axis)

5 uW/g to >100 mW/g; Linearity: £0.2 dB

+0.2 mm repeatability in air and clear liquids over diffuse
reflecting surfaces

Overall length: 330 mm

Tip length: 16 mm

Body diameter: 12 mm

Tip diameter: 6.8 mm

Distance from probe tip to dipole centers: 2.7 mm

General dosimetry up to 3 (ilz Compliance tests of mobile
phone

ES3DV3 E-Field Probe

Construction

Calibration

Frequency
Directivity

Dynamic

Range
Srfce. Detect

Dimensions

Application

NOTE:

Symmetrical design with triangular core Built-in shielding
against static charges PEEK enclosure material (resistant to
organic solvents, e.g. glycol).

In air from 10 M to 4 @z In brain simulating tissue
(accuracy + 8 %)

10 Miz to >4 (Hz; Linearity: £0.2 dB (30 Miz to 4 GHz)

+0.2 dB in brain tissue (rotation around probe axis)

+0.3 dB in brain tissue (rotation normal to probe axis)

5 pW/g to >100 mW/g; Linearity: £0.2 dB

+0.2 mm repeatability in air and clear liquids over diffuse
reflecting surfaces

Overall length: 337 mm

Tip length: 3.9 mm

Body diameter: 12 mn

Tip diameter: 6.8 mm

Distance from probe tip to dipole centers: 2.0 mm

General dosimetry up to 4 Gz Compliance tests of mobile
phone

F690501/RF-SAR001991-A1
2012-04-17
817140

ET3DV6 E-Field Probe

ES3DV3 E-Field Probe

1. The Probe parameters have been calibrated by the SPEAG. Please reference “APPENDIX D” 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 mm +0.1 mm SAM Phantom

Filling Volume:  Approx. 25 liters

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. These tests were done at 835 M,
1900 Mz, 2450 MHz. The tests for EUT were conducted within 24 hours after each validation. The obtained
results from the system accuracy verification are displayed in the table 1. During the tests, the ambient
temperature of the laboratory was in the range (22 *+ 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 results are within acceptable tolerance of the
reference values.
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Fig b. The microwave circuit arrangement used for SAR system verification

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

Photo of the dipole Antenna

F690501/RF-SAR001991-Al

validation _ Target SAR 1 g_f_rom Measured Measured Deviation Liquid
Kit Tissue Calibration Certificate SAR1g SAR1g (%) Date Teomp.

(1 W) (0.1 W) (1 W) (°C)

gﬁ%g Sﬁi a“gHZ 9.62 Wikg 0.966 Wikg | 9.66 Wikg 042 | 2012-03-26 | 219

gﬁ%g Sai a“éHZ 9.62 Wikg 0.975Wikg | 9.75Wikg 135 | 2012-04-17 | 217

e | B d“ﬁ/HZ 9.84 Wikg 0994W/kg | 9.94Wikg | 102 | 20120324 | 221

oL9oove 1?361(;4”2 39.4 Wikg 400Wikg | 40.0 Wikg 152 | 201203-26 | 22.0
s s | oo M 39.4 Wikg 403W/kg | 403Wikg | 228 | 2012-04-17 | 217
Ve 1?30(? dyﬂz 41.3 Wikg 406Wikg | 40.6Wikg | -1.69 | 2012-03-26 | 22.0
Daa0VZ | 240 Mz 51.7 Wikg 503Wikg | 503Wikg | -271 | 20120324 | 223

Dads0v2 24%0032'/"'2 53.5 W/kg 561W/kg | 561W/kg | 486 | 20120323 | 223

a0V | a0 Mz 51.7 Wikg 527Wikg | 527Wikg | 193 | 20120417 | 2138

D24s0v2 245500tz 53.5 Wikg 523Wikg | 523Wikg | -224 | 2012-0416 | 220

Table 1. Results system validation
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1.11 Tissue Simulant Fluid for the Frequency Band

The dielectric properties for this simulant fluid were measured by using the Agilent Model 85070D
Dielectric Probe (rates frequence band 200 Mk to 20 GHz) in conjunction with Agilent E5070B Network
Analyzer(300 kiz - 3 Gz ) by using a procedure detailed in Section V.

Tissue o Dielectric Parameters
f (Miz) Limits / Measured o . Simulated Tissue
type Permittivity Conductivity o
Temp(C)
Measured, 2012-03-26 42.7 0.90 21.9
Head Recommended Limits 41.5 0.90 21.0~23.0
Deviation(%) 2.89 0.00 -
Measured, 2012-04-17 41.3 0.88 21.9
835 Head Recommended Limits 41.5 0.90 21.0~23.0
Deviation(%) -0.48 -2.27 -
Measured, 2012-03-24 54.6 0.96 21.7
Body Recommended Limits 55.2 0.97 21.0~23.0
Deviation(%) -1.09 -1.03 -
Measured, 2012-03-26 39.6 1.45 22.0
Head Recommended Limits 40.0 1.40 21.0~23.0
Deviation(%) -1.00 3.57 -
Measured, 2012-04-17 39.6 1.42 21.7
1900 Head Recommended Limits 40.0 1.40 21.0~23.0
Deviation(%) -1.01 1.41 -
Measured, 2012-03-26 53.5 1.53 22.0
Body Recommended Limits 53.3 1.52 21.0~23.0
Deviation(%) 0.38 0.66 -
Measured, 2012-03-24 39.3 1.80 22.3
Head Recommended Limits 39.2 1.80 21.0~23.0
2450 Deviation(%) 0.26 0.00 -
Measured, 2012-03-23 52.8 1.99 22.3
Body Recommended Limits 52.7 1.95 21.0~23.0
Deviation(%) 0.19 2.05 -
Measured, 2012-04-17 38.5 1.84 21.8
Head Recommended Limits 39.2 1.80 21.0~23.0
2450 Deviation(%) -1.82 2.17 -
Measured, 2012-04-16 51.7 1.98 22.0
Body Recommended Limits 52.7 1.95 21.0~23.0
Deviation(%) -1.93 1.52 -
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The composition of the brain tissue simulating liquid

The following tissue formulations are provided for reference only as some of the parameters have not been thoroughly
verified. The composition of ingredients may be modified accordingly to achieve the desired target tissue parameters

required for routine SAR evaluation.

Ingredients Frequency (Miz)

(% by weight) 450 835 915 1900 2450
Tissue Type Head | Body | Head | Body | Head | Body | Head | Body | Head | Body
Water 38.56 | 51.16 | 4145 | 52.4 | 41.05 | 56.0 54.9 40.4 62.7 | 73.2
Salt (NaCl) 3.95 1.49 1.45 14 1.35 0.76 0.18 0.5 0.5 0.04
Sugar 56.32 | 46.78 | 56.0 45.0 56.5 | 41.76 0.0 58.0 0.0 0.0
HEC 0.98 0.52 1.0 1.0 1.0 1.21 0.0 1.0 0.0 0.0
Bactericide 0.19 0.05 0.1 0.1 0.1 0.27 0.0 0.1 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 36.8 0.0
DGBE 0.0 0.0 0.0 0.0 0.0 0.0 44.92 0.0 0.0 26.7
Dielectric Constant | 43.42 | 58.0 | 42.54 | 56.1 42.0 56.8 39.9 54.0 39.8 52.5
Conductivity (S/m) | 0.85 | 0.83 | 091 | 095 | 1.0 | 1.07 | 1.42 | 145 | 1.88 | 1.78

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

Water: De-ionized, 16 MQ" resistivity HEC: Hydroxyethyl Cellulose

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

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

1.12 Test Standards and Limits

According to FCC 47CFR 82.1093(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 kilz to 300 Glz,” ANSI/IEEE C95.3-2003, Copyright 2003 by the
Institute of Electrical and Electronics Engineers, Inc., New York, New York 10017. These criteria for SAR
evaluation are similar to those recommended by the National Council on Radiation Protection and
Measurements (NCRP) in “Biological Effects and Exposure Criteria for Radio frequency Electromagnetic
Fields,” NCRP Report No. 86, Section 17.4.5. Copyright NCRP, 1986, Bethesda, Maryland 20814. SAR is
a measure of the rate of energy absorption due to exposure to an RF transmitting source. SAR values have
been related to threshold levels for potential biological hazards. The criteria to be used are specified in
paragraphs (d)(1) and (d)(2) of this section and shall apply for portable devices transmitting in the
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frequency range from 100 kiz to 6 GHz. Portable devices that transmit at frequencies above 6 (Hz are to be
evaluated in terms of the MPE limits specified in 8 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)

H E Uncontrolled Environment Controlled Environment
uman EXxposure General Population Occupational
(szrrtt'iz:)Peak SAR 1.60 m Wig 8.00 m Wig
Partial Average SAR
(Whole Body) 0.08 mW/g 0.40 m W/g
Partial Peak SAR
(Hands/Feet/Ankle/\Wrist) 4.00 m Wig 20.00 m Wig

Table .2 RF exposure limits
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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:

D835V2_Body (SN :490)

Measurement Date | Return Loss (dB) A% Impedence (Q) AQ
2010-05-21 -21.2 - 45.4 -
2011-06-07 -21.8 2.83 43.9 3.30

D835V2_Head (SN : 490)

Measurement Date | Return Loss (dB) A% Impedence () AQ
2010-05-21 -25.4 - 49.9 -
2011-06-07 -24.8 -2.36 47.8 -4.21

D1900V2_Body (SN : 5d033)

Measurement Date | Return Loss (dB) A% Impedence () AQ
2010-05-26 -25.4 - 47.1 -
2011-06-07 -24.3 4.33 46.4 1.49

D1900V2_Head (SN : 5d033)

Measurement Date | Return Loss (dB) A% Impedence () AQ
2010-05-26 -28.4 - 49.5 -
2011-06-07 -27.8 -2.11 47.7 -3.64

D2450V2_Body (SN : 734)

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

D2450V2_Head (SN : 734)

Measurement Date | Return Loss (dB) A% Impedence (Q) AQ

2010-05-27 -26.4 53.8

2011-06-07 25.9 -1.89 51.6 -4.09
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2. Instruments List
. Serial Due date of
Maunfacturer Device Type Number Calibration
Stéubli Robot RX90BL F03/5W05A1/A/01 N/A
Schmid& . . .
Partner Dosimetric E-Field ET3DV6 1782 April 14, 2012
. . Probe
Engineering AG
Schmid& . . .
Partner Dosimetric E-Field ES3DV3 3068 May 20, 2012
. . Probe
Engineering AG
Schmid&
Partner \?3I5 y MtHZ S%’f.te”: D835V2 490 May 21, 2012
Engineering AG alidation Lipole
Schmid&
Partner \1/9?2 yHZ Sg?terln D1900V2 50033 May 26, 2012
Engineering AG alidation Lipole
Schmid&
Partner \2/4?3 i’lHZ Sg’?te'ln D2450V2 734 May 27, 2012
Engineering AG alidation Lipofe
Schmid& Data acquisition
Partner quis DAE3 567 January 20, 2013
S Electronics
Engineering AG
Schmid&
Partner Software DASY 4 V4.7 - N/A
Engineering AG
Schmid&
Partner Phantom SAM Phantom V4.0 TP-1645 N/A
o TP-1300
Engineering AG
Agilent Network Analyzer E5070B MY42100282 January 03, 2013
Agilent Dielectric Probe Kit 85070D 2184 N/A
Agilent Power Meter E4419B GB43311125 July 05, 2012
. MY41495314 September 29, 2012
Agilent Power Sensor E9300H MY41495307 September 29, 2012
Agilent Signal Generator E4421B MY43350132 July 05, 2012
Ergr;‘;‘t’(‘gf': Power Amplifier | 2001-BBS3Q7ECK 1032 D/C 0336 March 31, 2013
Agilent Dual Directional 778D 50454 April 07, 2012
Coupler
. . LA-15N
Microlab LP Filter LA-30N N/A September 29, 2012
Spectrum
R&S Analyzer FSV30 100768 March 29, 2013
Agilent Attenuator 8491B 50566 September 29. 2012
R&S Mobile Test Unit CMU 200 107279 January 03, 2013
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3.Summary of Results

3.1 FCC Power Measurement Procedures

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

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

were repeated.

3.2 RF Conducted Power

GSM
Conducted Average Power(dB m)
GSM Channel Frequency (M) GSM GPRS
1TxSlot | 2 TxSlot | 3Tx Slot | 4 Tx Slot
128 824.2 33.08 33.09 30.67 28.66 27.75
GSM 850
Band 190 836.6 33.08 33.09 30.68 28.66 27.77
251 848.8 33.08 33.09 30.70 28.69 27.80
512 1850.2 30.11 30.11 28.22 26.75 25.31
PCS 1900
Band 661 1880.0 30.11 30.11 28.22 26.74 25.30
810 1909.8 30.10 30.11 28.22 26.73 25.30
Bluetooth
Channel Frequency (M) GFSK (dB m) 8DPSK (dB m)
Low 2402 -0.86 -3.12
Middle 2441 -0.93 -3.17
High 2480 -1.06 -3.26
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WLAN
802.11b Mode Rated Measured Power
Frequency (M) Channel No. (Mbps) (dB m)
1 13.88
2 13.81
2412 ! 5.5 14.15
11 13.83
1 13.86
2 13.84
2431 6 5.5 14.16
11 13.98
1 14.24
2 14.22
2462 1 5.5 14.48
11 14.29
802.11g Mode Rated Measured Power
Frequency (M) Channel No. (Mbps) (dB m)
6 12.22
9 12.10
12 11.82
18 11.63
2412 ! 24 11,50
36 11.21
48 10.95
54 10.73
6 12.20
9 12.06
12 11.97
18 11.80
2431 6 24 11.63
36 11.11
48 10.91
54 10.82
6 12.40
9 12.40
12 12.18
18 12.03
2462 1 24 11.80
36 11.54
48 11.07
54 11.02
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3.3 KDB 648474 D01 SAR Handsets Multi Xmiter and Ant vO1r05 _Sept. 2008

Summary of SAR Evaluation Requirements for Cell Phone with Multiple Transmitters

These procedures were followed according to KDB 648474 document “SAR Handsets Multi Xmiter and Ant v01r05”,

September 2008. The procedures are applicable to phones with built-in unlicensed transmitters, such as 802.11 a/b/g

and Bluetooth devices.

<Output Power Thresholds for Unlicensed Transmitters>

2.45 5.15-5.35

5.47 - 5.85 GHz

Pret

12 6

5 mwW

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

<SAR Evaluation Requirements for Cellphones with Multiple Transmitters>

Individual Transmitter Simultaneous Transmission
Lic en.*:.ed Routine evaluation required SAJ_{ T
Transmitters Unlicensed only
o when stand-alone 1-g SAR is not
When there 15 no simultaneous transmission — required and anfenna 1s = 5 cm
- output < 60/f SAR not required _ from other afltE‘ﬂIlﬂE
> output > 60/f: stand-alone SAR required Licensed & Unlicensed _
.- i ) . o when the sum of the 1-g SAR 15 <
When there 15 st r:ulec:u? transmuission — 16 Wke for all simultaneous
Stand-alone SAR not required when transmitting antennas
> output < 2-Ppys and antenna is = 5.0 cm | o when SAR to peak location
from other antennas separation ratio of simultaneous
> output = Py and antenna is = 2.5 cm from transmutting antenna pair 1s < 0.3
Unlicensed other antennas SAR required:
Transmitters | o output < Py and antenna is < 2.5 cm from | Licensed & Unlicensed
other antennas, each with either output antenna pairs with SAR to peak
power < Pger or 1-g SAR < 1.2 Wikg location separation ratio = 0.3; test is
Otherwise stand-alone SAR is required only requred for the configuration
When stand-alone SAR is required that results m the highest SAR in
) hi L§ b stand-alone configuration for each
3 =it ghest output ':]mm‘_? 10T €3Ch | wireless mode and exposure condition
wireless mode and exposure condition - ) :
i SAR for b ey Note:  simultaneous  fransmussion
ol or ;gl?est g I BT 122 B exposure conditions for head and
of ?d‘?R lout, lt-valua:f all - channels body can be different for different
B style phones; therefore, different test
requirements may apply
Flat phantom SAR required
> when measurement is required in tight
regions of SAM and 1t 1s not feasible or the
r&aphs can e questi or_lable = p_robe t.ﬂt’ When simultaneous transmission SAR
Jaw, Mouth calibration, posiioning and onentation P :
— testing 15 required, contact the FCC
and Nose 135Ue% e o :
- Laboratory for interim guidance.
o posttion rectangular and clam-shell phones
according to flat phantom procedures and
conduct SAR measurements for these
specific locations
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<The Distance information of Antenna to Edges of EUT>
______ ammm 0P
438mm
FCC ID: ZNFC205 jLamn gunria prac
I uin Ak (B T
BT Max RF Average Output Power : -0.86 dB m (0.82 mW) b
Antenna separation distance between Main and BT: 8.3 cm . .
v" Therefore Bluetooth stand alone SAR is not required. ; E E. E -
E|E a2l e
5 :
SE.Amm BENR 2 1rim

< Simultaneous Transmission Summation for Held to Ear Voice Call with Active Scenario >

Simultaneous TX | configuration 850 GSM SAR(W/kg) WIFI SAR (W/kg) Y'SAR (W/kg)
Left Cheek 0.653 0.270 0.923
Left Tilt 0.370 0.075 0.445
Right Cheek 0.624 0.581 1.205
Right Tilt 0.360 0.069 0.429
Head SAR configuration | 1900 GSM SAR(W/kg) WIFI SAR (W/kg) YSAR (W/kg)
Left Cheek 1.18 0.195 1.375
Left Tilt 0.337 0.075 0.412
Right Cheek 0.691 0.581 1.272
Right Tilt 0.311 0.069 0.380
< Simultaneous Transmission Summation Scenario >
Simultaneous TX | configuration | GPRS850 SAR(W/kg) WIFI SAR (W/kg) Y'SAR (W/kg)
Front 0.449 0.042 0.491
Back 0.704 0.019 0.723
Body SAR configuration | GPRS1900 SAR(W/kg) WIFI SAR (W/kg) YSAR (W/kg)
Front 0.189 0.042 0.231
Back 0.306 0.019 0.325

The above numerical summed SAR was below the SAR limit. Therefore, the above analysis is sufficient to determine

that simultaneous transmission cases will not exceed the SAR limit. Therefore, no volumetric SAR summation is

required since the numerical sums are below the limit.
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Ambient Temperature (°C) 221 22.0
Liquid Temperature (°C) 21.9 21.7
GSM850 Head SAR Date 2012-03-26 2012-04-17
Traffic Channel
Head EUT Power 1gSAR 1Lgi riﬁsR
Position Drift(dB W/k
Frequency Channel (dB) (W/kg) (Wikg)
(MHz)
Left Cheek 836.6 190 -0.066 0.653
Ear Tilt 836.6 190 -0.167 0.370 16
Right Cheek 836.6 190 -0.096 0.624 '
Ear Tilt 836.6 190 0.128 0.360
<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. The EUT is tested 2" hot-spot peak, if it is less than 2 dB below the highest peak.

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

high and low channel is optional for such test configurations.
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Ambient Temperature (°C) 22.3
Liquid Temperature (°C) 221
GSM850 Body SAR Date 2012-03-24
Traffic Channel
Test EUT Slot Power 1gSAR 1&;’25
Mode Position Drift(dB W/k
Frequency | o onnel (dB) (Wika) (Wrkg)
(M)
Front 1Tx 836.6 190 -0.050 0.449
Back 1TxX 836.6 190 -0.056 0.620
GPRS Back 2Tx 836.6 190 -0.044 0.704 1.6
Back 3Tx 836.6 190 -0.052 0.653
Back 4Tx 836.6 190 -0.060 0.667

<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. The EUT is tested 2" hot-spot peak, if it is less than 2 dB below the highest peak.

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

7. The distance from EUT to flat phantom for testing Body SAR is 15 mm.
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Ambient Temperature (°C) 22.2 22.0
Liquid Temperature (°C) 22.0 21.7
PCS1900 Head SAR Date 2012-03-26 | 2012-04-17
Traffic Channel
Head EUT cube | POWer | 1gSAR 1|_gi riﬁsR
Position Drift(dB W/k
Frequency Channel (cB) (Wikg) (W/kg)
(Mz)
Cheek 1880.0 661 0 0.060 1.12
Left Tilt 1880.0 661 0 -0.015 0.337
Ear Cheek 1850.2 512 0 -0.016 1.18
Cheek 1909.8 810 0 -0.043 1.00 1.6
) Cheek 1880.0 661 0 0.042 0.691
RE'g?t Cheek 1880.0 661 1 0.042 0.497
Tilt 1880.0 661 0 -0.138 0.311
<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. The EUT is tested 2™ hot-spot peak, if it is less than 2 dB below the highest peak.

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

high and low channel is optional for such test configurations.
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Ambient Temperature (°C) 22.2
Liquid Temperature (°C) 22.0
PCS1900 Body SAR Date 2012-03-26
Traffic Channel
Test EUT Slot Power | 1gSAR | H954%
Mode Position Drift(dB W/k
Freduency | o nnel (5) (Wikg) (Wikg)
(M)
Front 1Tx 1880.0 661 -0.028 0.189
Back 1Tx 1880.0 661 -0.025 0.270
GPRS Back 2Tx 1880.0 661 -0.093 0.306 1.6
Back 3Tx 1880.0 661 -0.020 0.291
Back 4 Tx 1880.0 661 -0.092 0.304

<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. The EUT is tested 2" hot-spot peak, if it is less than 2 dB below the highest peak.

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

7. The distance from EUT to flat phantom for testing Body SAR is 15 mm.
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Ambient Temperature (°C) 22.4 22.0
Liquid Temperature (°C) 22.3 21.7
WLAN Head SAR Date 2012-03-24 | 2012-04-17
Traffic Channel
Head | _EYT Power | 1gsAR | 49°0F
Position Drift(dB W/k
Frequency Channel (dB) ( 9) (W/kg)
(MHz)
Left Cheek 2462 11 -0.010 0.270
Ear Tilt 2462 11 0.001 0.075
Cheek 2462 11 -0.042 0.581 16
Right Tilt 2462 11 -0.059 0.069 '
Ear Cheek 2412 1 0.138 0.390
Cheek 2437 -0.053 0.531
<Note>

Liquid tissue depth was at least 15 cm.

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

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

Battery is fully charged for all readings and the standard batteries are the only options.

1.
2.
3.
4.
5.
6.

The EUT is tested 2™ hot-spot peak, if it is less than 2 dB below the highest peak.
. Per FCC/OET Bulletin 65 Supplement C [July 2001], if the SAR

measured at the middle channel for each test configuration is at least 3.0 dB lower than the SAR limit, testing at the

Justification for reduced test configuration

high and low channel is optional for such test configurations.

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

. Justification for reduced test configuration for WIFI channels per KDB Publication 248227 and April 2010

FCC/TCB Meeting Notes: Highest average RF output power channel for the lowest data rate were selected for SAR
evaluation. Other IEEE 802.11 modes (including 802.11n and higher data rates) were not investigated since the

average output powers were not greater than 0.25 dB than that of the corresponding channel in the lowest data rate
IEEE 802.11a modes

. WLAN transmission was verified using a spectrum analyzer
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Ambient Temperature (°C) 22.4 22.3
Liquid Temperature (°C) 22.3 22.0
WLAN Body SAR Date 2012-03-23, | 2012-04-16
Traffic Channel
Body Test EUT Power | 1gSAR 1I_gi nsqﬁf
Mode Position Frequency Channel Drift(dB) (W/kg) (Wikg)
(MHz2)
11b [1Mbps] Front 2462 11 0.062 0.040
11b [1Mbps] Back 2462 11 -0.165 0.019
Body 1.6
11b [1Mbps] Front 2412 1 -0.042 0.025
11b [1Mbps] Front 2437 6 0.077 0.035
<Note>

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

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

Battery is fully charged for all readings and the standard batteries are the only options.

The EUT is tested 2" hot-spot peak, if it is less than 2 dB below the highest peak.

1.
2.
3.
4. Liquid tissue depth was at least 15 cm.
5.
6.

Justification for reduced test configuration :

Per FCC/OET Bulletin 65 Supplement C [July 2001], if the SAR

measured at the middle channel for each test configuration is at least 3.0 dB lower than the SAR limit, testing at the

high and low channel is optional for such test configurations.

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

8. Justification for reduced test configuration for WIFI channels per KDB Publication 248227 and April 2010

FCC/TCB Meeting Notes: Highest average RF output power channel for the lowest data rate were selected for SAR

evaluation. Other IEEE 802.11 modes (including 802.11n and higher data rates) were not investigated since the

average output powers were not greater than 0.25 dB than that of the corresponding channel in the lowest data rate
IEEE 802.11a modes

9. WLAN transmission was verified using a spectrum analyzer.

10. The distance from EUT to flat phantom for testing Body SAR is 15 mm.
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DASY4 Report - 835 Mz, 1900 Mz,
(Plots of the SAR Measurements) 2450 Mz Validation Test
- GSM850 Test
- PCS1900 Test
- WLAN Test
Uncertainty Analysis
Calibration Certificate - PROBE
- DAE
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Appendix A
Test Plot - DASY4 Report
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835 M Validation Test Head

IS [HITAMETETS USe; T = §42 MMZ 0 = W NG 8= 46 7 P = 10 kg
Fhantom section: Flat Saction

[2A5Y4 Configuration:

- Probe: ET3DVE - SN178L; ConvF(6.22, .22, 6.22); Calibrated: 201 1-04-14

= Sensor=-Surface: dnum (Mechancal Surface Detection)

= Electronics: DAE3 Sn367; Calibrated: 2012-01-20

- Phantom: SAM MIC #2000-93 with CRP Right; Tyvpe: S AR MIC #2000-93; Serial: TP- 13040}
= Measurement SW: DASY 4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Validation 835 MHz_Head/Area Scan (61x81x1): Measurement grid: ds=15mm, dyv=15mm
Maxmmum value of SAR (interpolated) = 104 mW/'g

Validation 835 MHz_Head/Zoom Scan (7TxTxTHCube 0 Measurement grid: dx—3num,

An = E g zmn e B o
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Z Scan
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MISQIUN [RIFAIMETETS USEQ: T = 533 MNZ;, G = 0554 MNKNL £ = 41,5, p = 1000 kgm®
Fhantom section: Flat Section

DASYS Configuration:

= Probe: ES3DVW3 - SNM6E; ConvF{6.00, 6,06, 6.060), Calibrated: Z011-05-20

= Bensor-Surface: dnum (Mechanical Surface Detection)

- Electronics: DAE3Y Sn367; Calibeated: 2012-01-20

- Phantom: SAM MIC #2000-23 with CRP Bight; Type: SARM MIC 2000-93; Seral: TP-1300
- Mleasurement 3'W: DARY 4, V4,7 Build #0; Fostprocessing SW: SEMCAL, V1.8 Buld 1386

Validation 835 MHz_Head/Area Scan (61x81x1): Measurement grid; dx=15mm, dy=13mm
Maxmmum value of SAR (interpolated) = 1.06 mW/g

Validation 835 MHz_Head/Zoom Scan (TxTx7THCube I Mepsurement grid: ds—3num,

As r—Savan Adr—Bavn
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Z Scan
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835 Mk Validation Test_Body

PRI PATRMETETs USEW: T = 533 MMZ G = 030 MNNNLG 8= 24,0, P = 10 kgm-
Fhantom section: Flat Saction

[A5Y4 Configuration:

= Probe: ETADVA - SMN1TEL, ConvF(A.03, 6.03, 6,03, Calibrated: 200 1-04-14

= Sepsor-Surface: dnun (Mdechanical Surface Detection)

= Electronics: DAE3 Sad67T, Calibrated: 200 2-01-20

- Phantom: SAM MIC #2000-93 with CEP Right: Type: S AR MDC #2000-93; Serial: TP- 1300
= Measurement SW: DASY 4, V4,7 Bulbd 80; Postprocessing 3W: SEMCAD, V1.8 Build 186

Validation 835 MHz_Body/Area Scan (61x81x1): Measurement grid: dx=13mm, dy=13mm
Maximum value of SAR {interpolated) = 108 mW/g

Validation 835 MHz_Body/Zoom Scan (TxTx TV Cube 0 Measvrement grid: dx-3mm.

An = E v zmn A B
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Z Scan
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1900 Mz Validation Test Head

WIS PATAMETETs MSEO: T = VU0 MHE 6= La2 MDD = 890, p = [0 Kgm-
Fhantoim section: Flat Section

ASY 4 Configuration:

= Probe: ET3DVE - SN178L; ConvF(4.95, 4.95, 4.95); Calibrated: 201 1-0:4-14

= Sepsor-Surface: dnun (dechanical Surface Detection)

= Electronics: DAE3 Sn367; Calibrated: 2012-01-20

- Phantom: SAM with CRF_2011{left); Type: 8AM: Senal: TP-1645

- Measurement 5W: DASY 4, V4.7 Build 80; Postprocessing SW: SEMCATL, V1.8 Build 186

Validation 1900 MHz/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR {(interpolated) = 497 mW/g

Validation 190 MHz/Zoom Scan (77T Cuabe 0 Measurement grid: dx=3mm, dv=3num,

e — B e
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Z Scan
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MICCHLIT RATAMETETS USE: T = 1M MHZ, 6 = L4L MNNNLG £ = 390, p = 100 Kg/m-
Fhantom section: Flat Section

DASYS Configuration:

= Probe: ES3DW3 - SNM6E; ConvF{3.01, 5,00, 3.01), Calibrated: Z011-05-20

- Bensor-Surface: dnum (Mechanical Surface Detection)

- Electronics: DAE3Y Sn367; Calibeated: 2012-01-20

- Phantom: SAM with CEP 201 1{left). Type: 8AM; Senal: TP-1645

- Mleasurement 3W: DARY 4, V4,7 Build #0; Fosiprocessing SW: SEMOCALD, V1.8 Buld 186

Validation 1900 MHz/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maxmmum value of SAR (interpolated) = 4.75 mW/g

Validation 1900 MHz/Zoom Scan (TXTx Ty Cube O Measurement grid: dx=3mm, dv=>3num,

Ame— B ansan
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Z Scan
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1900 Mz Validation Test Body

IS [HIFAMETETS USe: 1= 1900 NMIHZ, 6 = L33 NG 8= 24,3, @ = 100 Kgm®
Fhantom section: Flat Section

DASY S Configuration:

= Probe: ET3DVE - SN1782; ConvF(4.34, 4.34, 4.34); Calibrated: 2001 1-04-14

= Sepsor-Surface: dnun (Mechanical Surface Detection)

- Electronics: DAES Sn367: Calibrated: 2002-00-20

- Phantom: SAM MIC #2000-93 with CRP_Right: Tyvpe: SAM MIC #2000-93; Serial: TP-1300
= Measurement 3W; DARY Y, V4.7 Build 81 Fostprocessing SW: SEMCAD, Y18 Buld 186

Validation 1N MHz/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maxmmum value of SAR (interpolated) = 4.94 mW/'g

Yalidation 1900 MHz/Zoom Scan (Tx7x TP Cube O Measurement grid: dx=3mm, dv—=3num,

e — B e
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Z Scan
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2450 MHz Validation Test_Head

PASILIMN PATAMETETS USEW: 1 = L4200 MHE 6= LE MNOM; £ = %3, p = 10 Kgrm-
Fhantom section: Flat Saction

[2A5Y4 Configuration:

- PFrobe: ETADVA - SN1T8L, ConvF(4.37, 4.37, 4.37); Calibrated: 200 1-04-14

= Sepsor-Surface: dnun (Mechaneeal Surface Defection)

= Electronics: DAE3 Sn367; Calibrated: 2012-01-20

- Phantom: SAM with CRP _2011{left); Type: 8AM: Senal: TP-1645

= Measurement 5W: DASY 4, V4.7 Build 80; Postprocessing SW: SEMCAL, V1.8 Build 186

Validation_2450MHz/Area Scan (41x61x1): Measurement grid: dx=13mm, dy=15mm
Maxmmum value of SAR {interpolated) = 6.20 mW/g

Validation_2450MHz/Zoom Scan (TxXTETHCube 0: Measurement grid: dx-5mm. dyv—3num,

Ao B i,
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Z Scan
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MISCHLIT [RATAMETETS USEd: T = 2400 MHZ, 0 = L#4 MNKNLG £ = 38,2, p = 10 Kgm®
Fhantom section: Flat Section

DASYS Configuration:

- Probe: ES3DVE - SNI06E, ConvF(4.4, 4.4, 4.4), Calibrated: 2011-03-20

- Bensor-Surface: dnum (Mechanical Surface Detection)

- Electronics: DAE3I Sn367; Calibeated: 2012-01-20

- Phantom: SAM MIC #2000-23 with CRP Baght; Type: SARM MIC S2000-93; Seral: TP-1300
- Mleasurement 3W: DARY 4, V4,7 Build #0; Posiprocessing SW: SEMCALD, V1.8 Buld 186

Validation_2450MHz/Area Scan (41x61x1): Measurement grid: dx=15mm, dy=15mm
Maxmmum value of SAR (interpolated) = 6.15 mW/g

Validation_2450MHz/Zoom Scan (77T Cube 0 Measurement grid: dy=5mnm, dy—3mom,

Ame— K ansan
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2450 MHz Validation Test_Body

PASCILM PATAMETETS WSEW: T = L4200 MHE 6= LY NN &= 248 P = 10 Kgm-
Fhantoan section: Flat Section

[ASY 4 Configuration:

= Probe: ET3DVE - SN178L; ConvF(3. 94, 3.94, 3.94); Calibrated: 201 1-0:4-14

= Sensor=Surface: dmim (Mechanical Surface Detection)

= Electromics: DAEY Sn367; Calibrated: 2002-01-20

- Phantom: SAM MIC #2Z000-93 with CEP Right: Type: AR MIC #2000-93; Serial: TP- 1300
= Measurement SW: DASY A, V4.7 Build 80; Postprocessing SW: SEMCATD, V1.8 Build 186

Validation 2450 MHz_Body/Area Scan (61x61x1): Measurement grid: ds=15mm, dv=15mm
Maximum value of SAR {interpolated) = 6.30 mW/g
Validation 2450 MHz_Body/Zoom Scan (7X7x7)Cube 0: Measurement grid: dx-Smm.

A r—Rawmen A — Bawnen
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MISQIUIN PATAMETETS USEQ: T = L4010 MIHE 0 = LYS MNO; &= 21,4 p = 10 kgm-
Phantom section: Flat Section

DASYS Configuration:

= Probe: ES3DV3 - SN3OGE, ConvF(4.28, 4.28, 4.28); Calibrated: 201 1-05-20

- Bensor-Surface: Imon ( Mechanieal Surface Detection)

- Electronics: DAEY Sn367, Calibeated: 2012-01-20

- Phantom: SAM MIC #2000-93 with CRP Eights Type: SAM MIC #2000-93; Senal: TP- 13040
- Measurement W DABY 4, V4,7 Buld #0; Postprocessing SW: SEMCALD, V1.8 Build 186

Validation 2450 MHz_Body/Area Scan (61x61x1): Measurement grid: dx=15mm, dv=15mm
Mmomum value of SAR (interpolated) = 6.9% mW /g

Vaulidation 2450 MHz_Body/Zoom Scan (7x7x7)Cabe 0 Measurement grid: dx—5mmn.

Asr—Ravnin  Ar— Ko
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GSM 850 Head SAR Test

Medium parameters used: = 837 MHz: o = 0886 mho/m; &, = 41.5; p = 1000 I-cg."m?'
Phantom section: Left Section

DASY S Configuration;

= Probe: ES3IDV3E - SNMGE, ConvE(6.06, 6.06, 6,06) Calibrated: 201 1-03-20

- Sensor-Surface: 4num (Mechanieal Surface Detectiom)

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

= Phamtom: SAM MIC #2000-93 with CRF Right; Type: SAM MIC #2000-93; Serial; TP-1300
- Measurement SW: DASYS, V4.7 Build 80 Postprocessing SW: SEMCAD, V1.8 Build 186

GSMESD_Left Touch_Mid/Area Scan (61x101x1): Memsurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0,709 mW/ig
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Phantom section: Left Section

DASY S Configuration:

- Probe: ET3DVE - BN1782; ConvF(6.22, 6.22, 6.22); Calibrated: 2011-04-14

- Bensor-Surface: dmom (Mechamieal Surface Detection)

- Electronics: DAE3 8n567; Calibrated: 2012-01-20

- Phamtom: SAM MIC #2000-93 with CEP Right; Type: SARM MIC #2000-93; Serial: TP-1300
= Measurement SW; DASY 4, V4.7 Build 80, Postprocessing 8W: SEMCAL, V1.8 Build 186

GSMESD_Left Tilt_Mid/Area Scan (6 1x91x1): Measurement grid: ds=13mm, dv=15mm
Macimum value of SAR (interpolated) = (L3935 mWig

GSMES0_Left Till_Mid/Zoom Scan (TX7x7)Cube 0 Measurement grid: dx—Fmm,

dy=>3mm, dz=5mim
Dafaramsa Waline = 17 1 Wi Posoar Thieift = 00 187 AR
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Phamtom section: Right Section

DASYS Configuration:

- Probe: ET3DVE - BN1782; ConvFi(6.22, 6.22, 6.22); Calibrated: 2011-04-14

- Bensor-Surface: dmom (Mechamieal Surface Detection)

- Electronics: DAE3 8n567; Calibrated: 2012-01-20

- Phamtom: SAM MIC #2000-93 with CEP Right; Type: SARM MIC #2000-93; Serial: TP-1300
= Measurement SW; DASY 4, V4.7 Build 80, Postprocessing 3W: SEMCAL, V1.8 Build 186

GSMB30_Right Touch_Mid/Area Scan (61x101x1): Measurement grid: ds=15mm,
dy=1%mm
Maximum value of SAR (interpolated) = 1L.665 mW/g

GSMES0_Right Touch_Mid/Zoom Scan (7x7x7T)Cube 0: Mensurement grid: ds=5nmm,

AvsmFrmamn dr e R
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Phamtom section: Right Section

DASYS Configuration:

- Probe: ET3DVE - BN1782; ConvF(6.22, 6.22, 6.22); Calibrated: 2011-04-14

- Bensor-Surface: dmom (Mechaneal Surface Detection)

- Electronics: DAE3 8n567; Calibrated: 2012-01-20

- Phamtom: SAM MIC #2000-93 with CEP Right; Type: SARM MIC #2000-93; Serial: TP-1300
= Measurement SW; DASY 4, V4.7 Build 80, Postprocessing 8W: SEMCAL, V1.8 Build 186

GSMES0D_Right Tile_Mid/Area Scan (61x91x1): Measurement grid: ds=13mm, dy=13mm
Maximum value of SAR (interpolated) = (L3183 mWig

GSME30_Right Tili_Mid/Zoom Scan (Tx7xTWCube Ik Measurement grid: dx—5mm,

dy=>3mm, dz=5mim
Dafaramsa Waline = 13 % Vi Posoae Thieift = 0 178 AR
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GSM 850 Body SAR Test

Fhantom section: Flat Section

[DASY 4 Configuration:

- Probe: ET3DVA - 8N1TRZ; ConvFia, 03, .03, 6.03), Calibrated: 201 1-04-14

= Sepsor-Surface: dnum (dechamcal Surface Detechion)

- Electronics: DAE3 8n567; Calibrated: 20012-01-240

- Phantom: SAM MIC #2000-93 with CREP Right; Type: SAM MIC #2000-93; Serial: TP- 1300
- Measurement 5W: DARY A, V4.7 Build 30 Postprocessing SW: SEMCAD, V1.8 Build 186

GPRSE50 Fromt_Mid/Area Scan (B1x101x1): Measurament grid: dx=15mm, dy=15mm
Maximum value of SAR (interpalated) = (L4744 mW/g

GPRSS30 Front_Mid/Zoom Scan (TxTaTHCube 0 Measwrement grid: dx=3mm, dy=3mm,

dz=5mm
P afararnaa Waline e 13 0 W hee Possae T = 0 &N AR
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Fhantom section: Flat Section

DASY S Configuration:

- Probe: ET3DVE - SN1782; ConvF(6.03, 6.03, 6.03); Calibrated: 201 1-04-14

- Bensor-Surface: dmum (Mechamical Surface Detection)

- Electronics: DAE3 8n367: Calibruated: 20012-01-20

- Phantom: SAM MIC #2000-93 with CEF Right; Type: AR MIC 2000-93; Serial: TP- 1300
- Measurement SW: DARY 4, ¥V4.7 Build 80, Postprocessing 3W: SEMCAL, V1.8 Build 186

GPRSS50 Rear MidfArea Scan (B1x101x1): Measurement gridi dx=13mm, dy=15mm
Maxmmum value of SAR (interpolated) = (L6538 mWig

GPRSE50 Rear_ Mid/Zoom Scan (7xTx7THCube 0 Measvrement grid: di—3mm, dy—=3mm.,

dz=Fmm
Dafaranca Valing = 15 £ Vi Possare Theift = 0 EA AR
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Fhantom section: Flat Section

DASY S Configuration:

- Probe: ET3DVE - SN1782; ConvF(6.03, 6.03, 6.03); Calibrated: 201 1-04-14

- Bensor-Surface: dmum (Mechamical Surface Detection)

- Electronics: DAE3 8n367: Calibruated: 20012-01-20

- Phantom: SAM MIC #2000-93 with CEF Right; Type: AR MIC 2000-93; Serial: TP- 1300
- Measurement SW: DARY 4, ¥V4.7 Build 80, Postprocessing 3W: SEMCAL, V1.8 Build 186

GPRSS50 Rear MidfArea Scan (B1x101x1): Measurement gridi dx=13mm, dy=15mm
Maxmmum value of SAR (interpolated) = (L7432 mWig

GPRSE50 Rear_ Mid/Zoom Scan (7xTx7THCube 0 Measvrement grid: di—3mm, dy—=3mm.,

dz=Fmm
Dafaranca Valing = 1A £ Vi Possare Theift = 0 A AR
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Fhantom section: Flat Section

DASY S Configuration:

- Probe: ET3DVE - SN1782; ConvF(6.03, 6.03, 6.03); Calibrated: 201 1-04-14

- Bensor-Surface: dmum (Mechamical Surface Detection)

- Electronics: DAE3 8n367: Calibruated: 20012-01-20

- Phantom: SAM MIC #2000-93 with CEF Right; Type: AR MIC 2000-93; Serial: TP- 1300
- Measurement SW: DARY 4, ¥V4.7 Build 80, Postprocessing 3W: SEMCAL, V1.8 Build 186

GPRSS50 Rear MidfArea Scan (B1x101x1): Measurement gridi dx=13mm, dy=15mm
Maxmmum value of SAR (interpolated) = (L6YT mWig

GPRSE50 Rear_ Mid/Zoom Scan (7xTx7THCube 0 Measvrement grid: di—3mm, dy—=3mm.,

dz=Fmm
Dafaranca Valing = 1A 0 Vi Possare Theaft = 0 05E7 AR
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Fhantom section: Flat Section

DASY S Configuration:

- Probe: ET3DVE - SN1782; ConvF(6.03, 6.03, 6.03); Calibrated: 201 1-04-14

- Bensor-Surface: dmum (Mechamical Surface Detection)

- Electronics: DAE3 8n367: Calibruated: 20012-01-20

- Phantom: SAM MIC #2000-93 with CEF Right; Type: AR MIC 2000-93; Serial: TP- 1300
- Measurement SW: DARY 4, ¥V4.7 Build 80, Postprocessing 3W: SEMCAL, V1.8 Build 186

GPRSS50 Rear MidfArea Scan (B1x101x1): Measurement gridi dx=13mm, dy=15mm
Maxmmum value of SAR (interpolated) = (L7132 mWig

GPRSE50 Rear_ Mid/Zoom Scan (7xTx7THCube 0 Measvrement grid: di—3mm, dy—=3mm.,

dz=Fmm
Dafaranca Valing = 1A 1 Vi Possare Theaft = o0 WS AR
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GSM 1900 Head SAR Test

Fhantom section: Left Section

[ASY 4 Configuration:

- Probe: ET3DVA - 8NI1TRZ; ConvFid, 95, 4.95, 4.95), Calibrated: 201 1-04-14

= Sepsor-Surface: dnumn (dechamcal Surface Detechion)

- Electronics: DAE3 8n567; Calibrated: 20012-01-20

- Phantom: SAM with CRF 200 1¢0eft); Type: SAM: Senal: TP-1645

- Measurement 5W: DARY A, V4.7 Build 30 Postprocessing SW: SEMCAD, V1.8 Build 186

PCS190_Left Touch_Mid/Area Scan (6 1x100x1): Measurement grid: dx=15mm, dy=13mm
Maximum value of SAR (interpalated) = 1.25 mW/g

PCS1900_Lel Touch_Mid/Zoom Scan (777 Cube 0 Measurement grid: da-Smm,

dy=>3mm, dz=5mm
P afararnaa Waline = 10 & WG Possae TheifE = 0G0 AR
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Fhantom section: Left Section

DASY S Configuration:

- Probe: ES3DVE - SNIGE; ConvF(3.01, 5,01, 5,01, Calibrated: 201 1-05-20

- Bensor-Surface: dmum (Mechanical Surface Detection)

- Electromics: DAEY 5n567; Calibrated: 2012-01-20

- Phantom: SAM with CEP 201 1(left); Type: SAM: Senal: TP-1643

- Measurement SW: DARY, ¥V4.7 Build 80; Postprocessing 3W: SEMCAL, V1.8 Build 186

PCSI1900_Left Tilt_Mid/Area Scan (61x1001x1): Measurement grid: dx=15mm, dy=15mm
Maxmmum value of SAR (interpolated) = (L35 mWig

PCS1900_Left Tile_Mid Zoom Scan (TxTxTHCube I Measurement grid: dx—3num,

dy=>3mm, dz="5mm
Dafaranca Valing e 1A T Vi Possare Theift = 0 1S AR
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Fhantom section: Left Section

DASY S Configuration:

- Probe: ET3ADVA - BN1TRE, ConvF(4.95, 493, 4.95); Calibrated: 201 1-04-14

= Bensor-Surface: dmum (Mechamical Surface Detection)

- Electromics: DAEY 5n567; Calibrated: 2012-01-20

- Phantom: SAM with CEP 201 1(left); Type: SAM: Senal: TP-1643

- Measurement SW: DARY4, ¥V4.7 Build 80; Postprocessing 3W: SEMCAL, V1B Build 186

PCS190_Left Touch High/Area Scan (61x101x1): Measurement gric: ds=15mm,
dy=1%mm
Maximum value of SAR (interpolated) = 1. 14 mWig

PCS1900_Left Touch_High/Zoom Scan (Tx7x7)/Cube 0: Mensurement grid: dx=%mm,

v R v S
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Phantom section: Right Section

DASYS Configuration:

- Probe: ES3DVE - SNIGE; ConvF(3.01, 5,01, 5,01y, Calibrated: 201 1-05-20

- Bensor-Surface: dmum (Mechamical Surface Detection)

- Electromics: DAER 5n567; Calibrated: 2012-01-20

- Phantom: SAM with CEF_ 201 1(left); Type: SAM: Senal: TP-1643

- Measurement SW: DARY 4, V4.7 Build 30, Postprocessing 3W: SEMCAL, V1.8 Build 186

PCS1'MN)_Right Towch_Mid/Area Scan (61x100x1): Measwrement grid: dx=15mm,
dy=1%mm
Maximum value of SAR (interpolated) = 0.726 mW/ig

PCS1900_Right Touch_Mid/Zoom Scan (Tx7xT)/Cube 0: Measurement grid: dx=5mm.

Avsm R v S



Report File No.:  F690501/RF-SAR001991-A1
Date of Issue : 2012-04-17
Page : 65 /140

Phamtom section: Right Section

DASYS Configuration:

- Probe: EXIDV3E - SNIOGE, Conv (3,01, 5,01, 5,01 Calibrated:; 2011-05-20

- Bensor-Surface: dmom (Mechamieal Surface Detection)

- Electromics: DAEY Sn567; Calibrated: 2000 2-0:1-20

- Phantom: SAM with CRP_2011(left): Type: SAM; Senal: TP-1645

= Measurement SW; DASY 4, V4.7 Buikd 805 Postprocessing 8W: SEMCAL, V1.8 Build 186

PCS19_Right Touch Mid/Area Scan (61x100x1): Measuwrement grid: ds=15mm,
dy=1%mm
Maximum value of 8AR (interpolated) = 0,726 mW/g

PCS1900_Right Touch_MidiZoom Scan {Tx7x7)/Cube 1: Measurement grid: dx=5mm.

AvsmFRrmamn dr e Ravamm
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Phamtom section: Right Section

ASYS Configuration:

= Probe: ET30VA - SN1TEE, ConvF(4.95, 495, 4.95), Calibrated: 2011-0<4-14

- Bensor-Surface: dmom (Mechamieal Surface Detection)

- Electromics: DAEY Sn567; Calibrated: 2010 2-0:1-20

- Phantom: SAM with CRP_2011(left): Type: SAM; Senal: TP-1645

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

PCS1900_Right Tilk_Mid/Area Scan (6 Ix100x1): Measurement grid: ds=15mm, dy=15mm
Muaximum value of SAR (interpolated) = (LT mWig

PCS1900_Right Tilt_Mid/Zoom Scan (777 Cube 0: Measurement grid: ds—5mm,

dy=>3mm, dz=5mim
Rafaramsa Waline = 12 T Wi Posoar Thieift e 00 138 AR
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GSM 1900 Body SAR Test

Fhantoan section: Flat Saction

ASY 4 Configuration:

= Probe: ET3ADVE - 8N178L; ConvFi4.34, 4.34, 4.34); Calibrated: 200 1-04-14

= Sensor-Surface: dmuim (Mechanical Surface Detection)

- Electronics: DAE3 Sn567; Calibrated: 20012-01-20

- Phantom: SAM MIC #2000-93 with CRP_Right; Type: SAM MIC #2000-93; Serial: TP- 1300
= Measwrement SW: DASY 4, V4.7 Build 30; Postprocessing SW: SEMCAL, V1.8 Build 186

GPRS1900 Front_Mid/Area Scan (B1x121x1): Measurement grid: dx=15mm, dv=15mm
Maximum value of SAR (interpalated) = 0197 mW/'g

GPRS51900 Front_Mid/Zoom Scan (Tx7x7T Cube 0: Measurement grid: dy—3mm. dv—3mm,

dz=5mm
P afararnca aline e 1T Wb Posoae Theiff = 0 VT AR
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Fhantom section: Flat Section

DASY 4 Configuration:

- Probe: ET3DVE - SN1782; ConvF(4.34, 4.34, 4.34); Calibrated: 201 1-04-14

- Bensor-Surface: dmum (Mechamical Surface Detection)

- Electronics: DAE3 8n367; Calibruoted: 20012-01-20

- Phantom: SAM MIC #2000-93 with CEFRight; Type: AR MIC 2000-93; Serial: TP- 13040
- Measurement SW: DARY4, ¥V4.7 Build 805 Postprocessing 3W: SEMCAL, V1B Build 186

GPRS1900 Rear_Mid/Area Scan (81x121x1): Measurement grid: dx=15mm, dy=15mm
Maxmmum value of SAR (interpolated) = (L2898 mWig

GPRS1900 Rear_Mid/Zoom Scan (7x7xTHCube 0 Measvrement grid: ds—5mum, dy—3nun,

dz=Fmm
Dafaranca Valing = @ A48 Vi Possae Theift = 0 VTS AR
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Fhantom section: Flat Section

DASY S Configuration:

- Probe: ET3DVE - SN1782; ConvF(4.34, 4.34, 4.34); Calibrated: 201 1-04-14

- Bensor-Surface: dmum (Mechamical Surface Detection)

- Electronics: DAE3 8n367: Calibruoted: 20012-01-20

- Phantom: SAM MIC #2000-93 with CEFRight; Type: AR MIC 2000-93; Serial: TP- 1300
- Measurement SW: DARY 4, ¥V4.7 Build 80, Postprocessing 3W: SEMCAL, V1B Build 186

GPRS1900 Rear_Mid/Area Scan (81x121x1): Measurement grid: dx=15mm, dy=15mm
Maxmmum value of SAR (interpolated) = (L2346 mWig

GPRS1900 Rear_Mid/Zoom Scan (7x7xTHCube 0 Measvrement grid: ds—5mum, dy—3nun,

dz=Fmm
Dafaranca Valing e 0 13 Vi Possae Theift = 0 4G AR
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Fhantom section: Flat Section

DASY 4 Configuration:

- Probe: ET3DVE - SN1782; ConvF(4.34, 4.34, 4.34); Calibrated: 201 1-04-14

- Bensor-Surface: dmum (Mechamical Surface Detection)

- Electronics: DAE3 8n367; Calibruoted: 20012-01-20

- Phantom: SAM MIC #2000-93 with CEFRight; Type: AR MIC 2000-93; Serial: TP- 13040
- Measurement SW: DARY4, ¥V4.7 Build 805 Postprocessing 3W: SEMCAL, V1B Build 186

GPRS1900 Rear_Mid/Area Scan (81x121x1): Measurement grid: dx=15mm, dy=15mm
Maxmmum value of SAR (interpolated) = (L2326 mWig

GPRS1900 Rear_Mid/Zoom Scan (7x7xTHCube 0 Measvrement grid: ds—5mum, dy—3nun,

dz=Fmm
D afaranca Valing = @ 00 Vi Possae Tt = 0 V0 AR
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Fhantom section: Flat Section

DASY S Configuration:

- Probe: ET3DVE - SN1782; ConvF(4.34, 4.34, 4.34); Calibrated: 201 1-04-14

- Bensor-Surface: dmum (Mechamical Surface Detection)

- Electronics: DAE3 8n367: Calibruoted: 20012-01-20

- Phantom: SAM MIC #2000-93 with CEFRight; Type: AR MIC 2000-93; Serial: TP- 1300
- Measurement SW: DARY 4, ¥V4.7 Build 80, Postprocessing 3W: SEMCAL, V1B Build 186

GPRS1900 Rear_Mid/Area Scan (81x121x1): Measurement grid: dx=15mm, dy=15mm
Maxmmum value of SAR (interpolated) = (L339 mW/g

GPRS1900 Rear_Mid/Zoom Scan (7x7xTHCube 0 Measvrement grid: ds—5mum, dy—3nun,

dz=Fmm
D afaranca Valina e @ 10 Vi Possae Theaft = 0 0407 AR
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WLAN Head SAR Test

Medium parameters wsed: = 2462 MHz: o = 181 mho'm; g = 39.3;, p = 10600 Icg,-'mEt
Phantom section: Left Section

[ASY4 Configuration:

= Probe: ES3DVS - SNI06E, ConvE(4.4, 4.4, 4.47; Calibrated: 201 1-05-20

- Bensor-Surface: Inum (Mechanical Surface Detection)

- Electronics: DAE3 8n567; Calibrated: 2012-01-20

- Phantom: SAM MIC #2000-93 with CRP Right; Type: SARM MIC #2000-93; Serial: TP- 1300
= Measurement 8W: DASY A, V4.7 Buld 81 Postprocessing SW: SEMCAL, V1.8 Buld 185

WLAN 11b_Left Touch_High_1Mbps/Area Scan (71x1010x1): Measurement grid:
dx=15mm, dy=15mm

L B . vm AT Flmleee e ke T e L AT E e WA
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Fhantom section: Left Section

DASYS Configuration:

- Probe: ET3DVA - BN1TRE, ConvF(4.37, 437, 4.37); Calibrated: 201 1-04-14

- Bensor-Surface: dmum (Mechamical Surface Detection)

- Electromics: DAEY 5n567; Calibrated: 2012-01-20

- Phantom: SAM with CEF_ 201 1(left); Type: SAM: Senal: TP-1643

- Measurement SW: DARY 4, V4.7 Build 30, Postprocessing 3W: SEMCAL, V1.8 Build 186

WLAN 11b_Left Tilt_High_1Mbps/Area Scan (T1x101x1): Measurement grid: ds=15mm,
dy=1%mm
Maximum value of SAR (interpolated) = BLOB4 mW/ig

WLAN 11b_Left Tilt_High_IMbps/Zoom Scan (7x7x7)/Cube 0: Measurement grid:

AvemRrmmm durmfmirn doem S
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Phantom section: Right Section

DASYS Configuration:

- Probe: ET3DVA - BN1TRZ, ConvF(4.37, 437, 4.37); Calibrated: 201 1-04-14

- Bensor-Surface: dmum (Mechamical Surface Detection)

- Electromics: DAER 5n567; Calibrated: 2012-01-20

- Phantom: SAM with CEF_ 201 1(left); Type: SAM: Senal: TP-1643

- Measurement SW: DARY 4, ¥V4.7 Build 305 Postprocessing 3W: SEMCAL, V1.8 Build 186

WLAN 11b_Right Touch_High_1Mbps/Area Scan (81x100x1): Measurement grid;
dx=1%mm, dy=13mm
Maximum value of AR (interpolated) = 0370 mW.g

WLAN 11b_Right Touch_High_1Mbps/Zoom Scan (Tx7x7)/Cube O Measurement grid:

AvemRrmmm durmfmrn dwem Saven
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Phantom section: Right Section

DASYS Configuration:

- Probe: ET3DVA - BN1TRZ, ConvF(4.37, 437, 4.37); Calibrated: 201 1-04-14

- Bensor-Surface: dmum (Mechamical Surface Detection)

- Electromics: DAER 5n567; Calibrated: 2012-01-20

- Phantom: SAM with CEF_ 201 1(left); Type: SAM: Senal: TP-1643

- Measurement SW: DARY 4, ¥V4.7 Build 305 Postprocessing 3W: SEMCAL, V1.8 Build 186

WLAN 11b_Right Tilt_High_1Mbps/Area Scan (81x101x1): Measurement grid:
dx=1%mm, dy=13mm
Maximum value of SAR (interpolated) = BLOBS mW/ig

WLAN 11b_Right Tilt_High_1Mbps/Zoom Scan (Tx7x7)/Cube 0: Measurement grid:

AvemRrmmm durmfmrn dwem Saven
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Phamtom section: Right Section

DASYS Configuration:

= Probe: ET30VA - SN1TEE, ConvF(4.37, 437, 437); Calibrated: 2011-04-14

- Bensor-Surface: dmom (Mechamieal Surface Detection)

- Electromics: DAEY Sn567; Calibrated: 2000 2-0:1-20

- Phantom: SAM with CRP_2011(left): Type: SAM; Senal: TP-1645

= Measurement SW; DASY 4, V4.7 Build 805 Postprocessing 8W: SEMCAL, V1.8 Build 186

WLAN 11b_Right Touch_Low_1Mbps/Area Scan (81x100x1): Measurement grid;
dx=15mm, dy=15mm
Maximum value of 8AR (interpolated) = 0,346 mW/g

WLAN 11b_Right Touch_Low_1Mbps/Zoom Scan (7Tx7xT)/Cube 0: Measurement grid:

AvemFrmam durmSmarn A S
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Phamtom section: Right Section

DASYS Configuration:

= Probe: ET30VA - SN1TEE, ConvF(4.37, 437, 437); Calibrated: 2011-04-14

- Bensor-Surface: dmom (Mechamieal Surface Detection)

- Electromics: DAEY Sn567; Calibrated: 2000 2-0:1-20

- Phantom: SAM with CRP_2011(left): Type: SAM; Senal: TP-1645

= Measurement SW; DASY 4, V4.7 Build 805 Postprocessing 8W: SEMCAL, V1.8 Build 186

WLAN 11b_Right Touch_Mid_1Mbps/Area Scan (81x101x1): Measurement grid:
dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0,339 mW/g

WLAN 11b_Right Touch_Mid_1Mbps/Zoom Scan (TxTx7T)Cube : Measurement grid:

AvemFrmam durmSmarn A S
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WLAN Body SAR Test

Medium parameters used: I'= 2462 MHz; o = 2 mho/m; £, = 32.8; p = 1000 kg/m™
Fhamtom sectien: Flat Section

DASY 4 Configuration:

- Probe: ET3DV6 - SN1782; ConvF(3 94, 3 94 3 94 Calibrated: 2011-04-14

- Bensor-Burface: dmm (Mechanical Surface Detection)

- Electronics: DAEI Snd67T. Calibrated: 2002-0:1-20

- Phasitomm: SAM MIC #2000-93 with CEP Right, Tvpe: SAM MIC 2000203 Serial: TP- 1300
- Measurement 8W: DASYS, V4.7 Build 30 Postprocessmg 8W: SEMCAD, V1LE Build 186

WLAN_11b_Front_1Mbps High/Area Scan {(91x121x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR {interpolated) = (L041 mW/g
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Phantom section: Flat Section

DASYS Configuration:

- Probe: ET3DVE - BN1782; ConvF(3.94, 3.94, 3.94); Calibrated: 2011-04-14

- Bensor-Surface: dmom (Mechanieal Surface Detection)

- Electronics: DAE3 8n567; Calibrated: 2012-01-20

- Phamtom: SAM MIC #2000-93 with CEP Right; Type: SALM MIC #2000-93; Serial: TP-1300
= Measurement SW; DASY 4, V4.7 Build 80, Postprocessing 8W: SEMCAL, V1.8 Build 186

WLAN _11b_Rear 1Mbps High/Area Scan (91x121x1): Measurement grid: dx=15mm,
dy=1%5mm
Maximum value of SAR (interpolated) = 0,020 mW/g

WLAN_11b_Rear_1Mbps High/Zoom Scan (7Tx7x7)/Cube 0: Mensurement grid:

AvemFrmams durmSmarn A S
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Phantom section: Flat Section

DASYS Configuration:

- Probe: ET3DVE - BN1782; ConvF(3.94, 3.94, 3.94); Calibrated: 2011-04-14

- Bensor-Surface: dmm (Mechamieal Surface Detection)

- Electronics: DAE3 8n567; Calibrated: 2012-01-20

- Phamtom: SAM MIC #2000-93 with CEP Right; Type: SARM MIC #2000-93; Serial: TP-1300
= Measurement SW; DASY 4, V4.7 Build 80, Postprocessing 8W: SEMCAL, V1.8 Build 186

WLAN_11b_Front_1Mbps Low/Area Scan (91x121x1): Measurement grid: ds=13mm,
dy=1%5mm
Maximum value of SAR (interpolated) = 0,025 mW/g

WLAN_11b_Front_1Mbps Low/Zoom Scan (Tx7x7)/Cube 0 Measurement grid:

AvemFrmams durmSmarn A S
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Phantom section: Flat Section

DASYS Configuration:

= Probe: ES3DVE - BN306E; ConvF(4,28, 4.28, 4.28) Calibrated; 2011-05-20

- Bensor-Surface: 3mom (Mechamieal Surface Detection)

- Electronics: DAE3 8n567; Calibrated: 2012-01-20

- Phamtom: SAM MIC #2000-93 with CEP Right; Type: SARM MIC #2000-93; Serial: TP-1300
= Measurement SW; DASY 4, V4.7 Build 80; Postprocessing 8W: SEMCAL, V1.8 Build 186

WLAN _11b_Front_1Mbps Mid/Area Scan (91x121x1): Measurement grid: dx=15mm,
dy=1%mm
Maximum value of 8AR (interpolated) = 0,042 mW/g

WLAN_11b_Front_1Mbps Mid/Zoom Scan (7x7x7)/Cube 0: Mensurement grid:

Avem S durmSmarn A S
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Appendix B
Uncertainty Analysis
a
b c d ° g - K
f(d,k) cxg/e
Uncertainty Component Sﬁci;lo Tol (%) PEF)?S?.' Div. (%) 1%%;” (\/\fo)
P1528
Probe calibration E.21 6.3 N 1 1 6.30 ©
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 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 10.53 216
(95% GONFIDENCE INTEAVAL =2 21.06
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Calibration Certificate
- PROBE
- DAE

- 835 Miz, 1900 Mz 2450 Miz DIPOLE
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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!)

Certificate Mo ES3-2086_May11 Page 3 of 11
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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
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3068

Calibration Parameter Determined in Head Tissue Simulating Media

i Relative | Conductivity " Depth ] Unet,

LT {MHz] Parmittivity {Sim]) ComvE ¥ | ComvF ¥ | SonvF 2 | 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 highier (seo Page 2), albe € s resirichsd e £ 50 MHE The arceslaiity & the RSS
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

masund AR vilaaa. Al egsnces abow 3 GHZ, T waldily of e parmeien (&and o) s mercied to & 5%, The uncedainty is the RES of
thar CorwF uncedainky for indicalad largel b pamamalans
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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
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Iy 20, 2011

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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-DAE Calibration Certificate
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- 835 M Dipole Calibration Certificate
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- 1900 Mk Dipole Calibration Certificate
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- 2450 Mk Dipole Calibration Certificate
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-THE END-



