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SAR TEST REPORT

Cellular/PCS GSM Phone
LG-A270(add: A270, LGA270)

Applicant LG Electronics MobileComm U.S.A., Inc.
Address of Applicant 10101 Old Grove Road, San Diego, CA 92131
FCCID ZNFA270
Device Category Portable Device
Exposure Category General Population/Uncontrolled Exposure
Date of Receipt 2012-01-09
Date of Test(s) 2012-01-09 ~ 2012-01-10
Date of Issue 2012-01-18
Max. SAR 1.11 W/kg (GSM850), 1.28 W/kg (GSM1900)
Standards:
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 Robin Jung % 2012-01-18
Approved by  : Charles Kim C ¢\ 2012-01-18
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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
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1.2 Details of Manufacturer

Manufacturer : LG Electronics MobileComm U.S.A., Inc.
Address : 10101 Old Grove Road, San Diego, CA 92131
Contact Person : Sang-myung Lee

Telephone : 82-2-2033-1222

E-mail : smyung.lee@lge.com

1.3 Version of Report

Version Number

Date Revision

00

2012-01-18 Initial issue

1.4 Description of EUT(s)

EUT Type : Cellular/PCS GSM Phone
Model : LG-A270
Serial Number : 112KPWQ110009
Mode of Operation : GSM850, PCS1900

Duty Cycle : 8(GSM)
Body worn Accessory : Ear Headset
TeFreauencyRange | (G "Mooy ecsiono

Battery Type : 3.7 V d.c. (Lithum-ion Battery)
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1.5 Operation Configuration

The device in GSM mode 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.

1.6 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 . 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 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 to 2.7 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
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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 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

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 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 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.

1.7 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.¢., 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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1.8 System Components

ET3DV6 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 to 2.5 In brain simulating tissue
(accuracy = 8 %)

10 to>6 ; Linearity: £0.2 30 to3 )
+0.2 in brain tissue (rotation around probe axis)

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

5 uW/g to >100 mW/g; Linearity: £0.2

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

Overall length: 330

Tip length: 16

Body diameter: 12

Tip diameter: 6.8

Distance from probe tip to dipole centers: 2.7

General dosimetry up to 3 Compliance tests of
mobile phone

F690501/RF-SAR001974
2012-01-18
7790

ET3DV6 EField Probe

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

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

B

I
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2.0 +0.1
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).

1.9 SAR System Verification

The microwave circuit arrangement for system verification is sketched in Fig. b. The daily system accuracy

SAM Phantom

Device Holdr

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 850  , 1900

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

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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System Validation Results
Validation Frz(l;f:;cy Tissue ?;nmb}) I:Egnlil; I?;al:r Measured Target Normalized Deviation Date
Kit Type o o SAR 1 SAR 1 SAR 1 %
() we o | o | w : : : -
D835V2
. 9.62 W/ 9.50W/ 2012-
S/N: 835 Head 22.0 223 0.10 0.95 W/ 1w (1W) 1.25 01-09
490
D835V2
. 9.84 W/ 9.70 W/ 2012-
S/N: 835 Body 22.0 223 0.10 0.97 W/ 1w 1w) -1.42 01-09
490
D1900V2
S/N: 1900 Head | 221 | 221 | 0.0 | 386W/ 39"1‘ g/ 38'? Vv:,” -2.03 3?_1126
5d033 W) (1W)
D1900V2 41.3 W/ 41.6 W/ 2012-
S/N- 54033 1900 Body 22.1 22.1 0.10 4.16 W/ aw 1w) 0.73 01-10

Table 1. System validation Results
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1.10 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 to 20 ) in conjunction with Agilent E5S071B Network Analyzer (300

-6 ) by using a procedure detailed in Section V.
) Dielectric Parameters
Tissue . - ;
£ ) type Limits / Measured Permittivi . Simulated Tissue
ermittivity Conductivity
Temp(_ )
Measured, 2012-01-09 42.9 0.89 22.3
835 Head Recommended Limits 41.5 0.90 21.0~23.0
Deviation(%) 3.37 -1.11 -
Measured, 2012-01-09 56.9 0.95 223
835 Body Recommended Limits 55.2 0.97 21.0~23.0
Deviation(%) 3.08 -2.06 -
Measured, 2012-01-10 38.6 1.45 22.1
1900 Head Recommended Limits 40.0 1.40 21.0~23.0
Deviation(%) -3.50 3.57 -
Measured, 2012-01-10 53.3 151 22.1
1900 Body Recommended Limits 533 1.52 21.0~23.0
Deviation(%) 0.00 -0.66 -
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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 ()
(% by weight) 5200-
450 835 915 1900 2450 5300
Tissue Type Head | Body | Head | Body | Head | Body | Head | Body | Head | Body | Body
Water 38.56 | 51.16 | 41.45 | 52.4 41.05 | 56.0 54.9 40.4 62.7 73.2 78.66
Salt (NaCl) 3.95 1.49 1.45 1.4 135 | 076 |0.18 |05 0.5 0.04 |0.0
Sugar 56.32 | 46.78 | 56.0 |45.0 |56.5 |41.76 | 0.0 58.0 0.0 0.0 0.0
HEC 098 |0.52 1.0 1.0 1.0 1.21 0.0 1.0 0.0 0.0 0.0
Bactericide 0.19 |0.05 |o0.1 0.1 0.1 027 0.0 0.1 0.0 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 10.67
DGBE 0.0 0.0 0.0 0.0 0.0 0.0 4492 | 0.0 0.0 26.7 | 0.0
gﬁ%ﬁ;}yﬁgﬁg 00 [00 |00 |00 |00 oo |00 |00 |00 |00 |1067
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

1.11 Test Standards and Limits

According to FCC 47CFR §2.1093(d) The limits to be used for evaluation are based generally on criteria
published by the American National Standards Institute (ANSI) for localized specific absorption rate (““SAR”)
in Section 4.2 of “IEEE Standard for Safety Levels with Respect to Human Exposure to Radio Frequency
Electromagnetic Fields, 3 to 300 ,” 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 to 6 . Portable devices
that transmit at frequencies above 6 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 should be made at a minimum distance of 5 from the
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radiating source.
(1) Limits for Occupational/Controlled exposure: 0.4 W/  as averaged over the whole-body and spatial peak
SAR not exceeding 8 W/

cube). Exceptions are the hands, wrists, feet and ankles where the spatial peak SAR shall not exceed 20 W/

as averaged over any 1 gram of tissue (defined as a tissue volume in the shape of a

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/  as averaged over the whole-body and
spatial peak SAR not exceeding 1.6 W/ 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/, as averaged over any 10 grams of tissue (defined as a tissue volume in the shape of a cube).
General Population/Uncontrolled limits apply when the general public may be exposed, or when persons that are
exposed as a consequence of their employment may not be fully aware of the potential for exposure or do not
exercise control over their exposure. Warning labels placed on consumer devices such as cellular telephones will
not be sufficient reason to allow these devices to be evaluated subject to limits for occupational/controlled

exposure in paragraph (d)(1) of this section.(Table .4)

Human Exposure

Uncontrolled Environment
General Population

Controlled Environment
Occupational

Partial Peak SAR

(Hands/Feet/Ankle/Wrist)

(Partial) 1.60 m W/g 8.00 m W/g
Partial Average SAR
(Whole Body) 0.08 m W/g 0.40 m W/g
Partial Peak SAR

! 4.00 m W/g 20.00 m W/g

Table .4 RF exposure limits
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1.12 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 , 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 () 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 () A% Impedence (Q) 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 () A% Impedence (Q2) AQ
2010-05-26 -254 - 47.1 -
2011-06-07 -24.3 4.33 46.4 1.49

D1900V2 Head (SN : 5d033)

Measurement Date | Return Loss () A% Impedence (€2) 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 () A% Impedence (€2) 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 () A% Impedence (Q2) 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
Staubli Robot RX90BL F03/5W05A1/A/01 N/A
Schmid& Dosimetric E-
Partner Field ET3DV6 1782 April 14, 2012
Engineering AG Probe
Schmid& 835 System
Partner Validation D835V2 490 May 21, 2012
Engineering AG Dipole
Schmid& 100
Partner ystel D1900V2 5d033 May 26, 2012
Engineering AG Validation
g g Dipole
Schmidé& Data acquisition
Partner quis DAE3 479 August 29, 2012
. . 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
. . TP-1300
Engineering AG
Agilent Network E5071C MY46111535 July 5,2012
Analyzer
Agilent Dielectric Probe 85070D 2184 N/A
Agilent Power Meter E4419B GB43311126 July 04, 2012
. MY41495307 September 29, 2012
Agilent P S E9300H -
gt OWEE SEnsot MY41495308 September 29, 2012
Agilent Signal Generator E4421B MY43350132 July 05,2012
Empower RF Systems | Power Amplifier | 2001-BBS3Q7ECK 1032 D/C 0336 April 01, 2012
. 2092-
Empower RF Systems | Power Amplifier BBS5K8CAJ 1010 September 06, 2012
Agilent Dual Directional 777D 50128 July 10, 2012
& Coupler 778D 50454 July 06, 2012
Agilent Directional R 86205A MY31402302 July 12, 2012
ridges
LA-15N N/A October 01, 2012
Microlab LP Filter LA-30N N/A October 01, 2012
LA-60N N/A September 29, 2012
R&S Mobile Test Unit CMU 200 107279 Mar 30, 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.

F690501/RF-SAR001974
2012-01-18
16 /90

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

Conducted Average
Power( m)
Channel Frequency( ) Catzle I)'OSS

GSM
128 824.2 32.90

GSM 850 Band 190 836.6 33.00 0.4
251 848.8 33.10
512 1850.2 30.30

PCS 1900 Band 661 1880.0 30.60 0.6
810 1909.8 30.70
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3.3 SAR Data Summary

Ambient Temperature (°C) 22.0
Liquid Temperature (°C) 223
GSM850 Head SAR Date 2012-01-09
Traffic Channel
Head EUT Pgwer 1 g SAR 1I_gi riﬁsR
Position Fre?u(;ncy Channel Drift( ) W/ ) W/ )
Cheek 836.6 190 -0.117 0.958
Left Tilt 836.6 190 -0.041 0.462
Ear Cheek 824.2 128 0.074 0.872
Cheek 848.8 251 -0.169 1.06 16
Cheek 836.6 190 -0.146 1.07
Right Tilt 836.6 190 -0.073 0.471
Ear Cheek 824.2 128 20.043 1.04
Cheek 848.8 251 -0.121 1.11
<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

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

channel is optional for such test configurations.
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1. 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.

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

Justification for reduced test configuration : Per FCC/OET Bulletin 65 Supplement C [July 2001], if the SAR measured

at the middle channel for each test configuration is at least 3.0

channel is optional for such test configurations.

6. The distance from EUT to flat phantom for testing Body SAR is 15
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Ambient Temperature (°C) 22.0
Liquid Temperature (°C) 22.3
GSM850 Body SAR Date 2012-01-09
Traffic Channel
Test EUT Power 1gSAR | LUSAR
Mode | Position | S°U [F Drift( ) | W/ ) Limits
rezqut;ncy Channel (Wr' )
Front 1Tx 836.6 190 -0.136 0.346
GSM 1.6
Back 1 Tx 836.6 190 -0.058 0.405
<Note>

lower than the SAR limit, testing at the high and low
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Ambient Temperature (°C) 22.1
Liquid Temperature (°C) 22.1
PCS1900 Head SAR Date 2012-01-10
Traffic Channel
Head EUT P(_)wer 1 g SAR 1I_gi riﬁ?
Position Freq(ue;]cy Channel Drift( ) W/ ) W/ )
Cheek 1880.0 661 -0.060 1.27
Left Tilt 1880.0 661 -0.078 0.571
Ear Cheek 1850.2 512 -0.060 1.22
Cheek 1909.8 810 -0.085 1.10 16
Cheek 1880.0 661 0.013 1.28
Right Tilt 1880.0 661 0.031 0.477
Ear Cheek 1850.2 512 -0.046 1.09
Cheek 1909.8 810 0.053 1.22
<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

5. Justification for reduced test configuration : Per FCC/OET Bulletin 65 Supplement C [July 2001], if the SAR measured
at the middle channel for each test configuration is at least 3.0 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) 22.1
Liquid Temperature (°C) 22.1
PCS1900 Body SAR Date 2012-01-10
Traffic Channel
Test EUT Power 1gSAR | LUSAR
Mode | Position | S°t [F Drift( ) | (W/ ) Limits
rezqut;ncy Channel (Wi)
Front 1Tx 1880.0 661 -0.089 0.317
GSM 1.6
Back 1 Tx 1880.0 661 -0.105 0.424

<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

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

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

Date: 2012-01-09

Test Laboratory: SGS Korea (Gunpo Laboratory)
Fike Name: Valklatwon 835 MHz Head.dad

Input Power : 100 mW

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:490
Program Name: Vaildation 835 MHz_Head

Conmmmication System: CW; Frequency: 835 MHzDuty Cycle: 1:1
Medium parameters used: = 835 MHz: & = 0.89 mho/m; £~ 42.9; p = 1000 kgnr'
Phantom secton: Flat Section

DASY4 Configuration:

- Probe: EI3DVEA - SN1782; ComvFi(6.22, 6.22, 6.22), Calibrated: 201 1-04-14

- Semsor-Surface: 4man ( Mechanical Surface Detection)

- Ekctromes: DAE3 Snd79; Calibrated: 201 1-08-29

- Phantom: SAM MIC #2000-93 with CRPRight; Type: SAM MIC #2000-93; Seral TP- 1300
= Measurement SW: DASYS, V4.7 Build 80; Postprocessmg SW: SEMCAD. V1.8 Buld 186

Validation 835 MHz_Head/Area Scan (61x81x1): Measurement gnd: dx=15mm. dy=15mm
Maxmum value of SAR (mterpolated) = 102 mW/g

Validation 835 MHz Head/Zoom Scan (7x7x7)/Cube (: Measurement grid: ds=5nm dv=>5mm, dz=5mm
Reference Vahe = 35.0 Vine Power Dnfi = -0.022 dB

Peak SAR (extrapokted) = 1.40 Wikg

SAR(1 g) = 0,948 mW/g: SAR(10 g) = 0.617 mW/g

Maxmum valee of SAR (measured) = 102 mW'g

dB
0.000

-2.08
-4.16
-6.24
-B.32

-10.4

0 dB= 1.02mW/g
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850 Validation Test_Body

Date: 2012-01-09

Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: Vabdaton 835 MHz Bodv.dad

Input Power : 100 mW

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:490
Program Name: Vaildation 835 MHz_Body

Commumcation Systenc CW, Frequency: 835 MHzDuty Cycle: 1:1
Meduim parameters wed: f= 835 MHz o = 0.952 mho/nx £ = 56.9: p = 1000 kg-‘m’
Phantom section: Flat Section

DASY S Configuration:

- Probe: ET3DVE - SN1T782; ComvF(6.03, 6.03, 6.03), Calibrated: 2001 1-04-14

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

- Ekectronics: DAE3 Sn479: Calbrated: 201 1-08-29

- Phantont SAM MIC #2000-93 with CRP_Right; Type: SAM MIC #2000-93; Seral TP-1300
- Measurement SW: DASYS, V4.7 Build 80; Postprocessmg SW: SEMCAD, V1.8 Buld 186

Validation 835 MHz_Body/Area Scan (61x81x1): Measurement grd: dx=15mm, dy=15mm
Maxmum vahe of SAR (mterpolated) = 104 mW/g

Validation 835 MHz Body/Zoom Scan (7x7x7)/Cube ( Measurement grid: ds=5nm dyv=>5mm, dz=5mm
Reference Vahwe = 34.3 Vime Power Dnfi = -0.029 dB

Peak SAR (extrapohited) = 1.39 Wikg

SAR(1 g) = 0.965 mW/g: SAR(10 g) = 0.633 mW/g

Maxmum vahie of SAR (measured) = 105 mWig

dB
0.000

2.08
416 M
5.24

-B.32

-10.4

0 dB = L.05mW/g

Z Scan
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1900 Validation Test Head

Date: 2012-01-09

Test Laboratory: SGS Korea (Gunpo Laboratory)
Fik: Name: Valdation 1900 MHz Head.dad

Input Power : 100 mW

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D900V - SN:54033
Program Name: Validation 1900 M Hz

Conrmmication System: CW; Frequency: 1900 MHzDuty Cycle: 1:1
Meduim parameters wsed: £= 1900 MHz o = 1.45 mho/mx £ = 38.6: p = 1000 kg-‘m’
Phantom secton: Flat Section

DASY4 Configuration:

- Probe: EI3DVEA - SN1782; ComvF(4.95, 4.95, 4.95), Calibrated: 201 1-04-14

- Semsor-Surface: 4man ( Mechanical Surface Detection)

- Ekectromes: DAE3 Snd79; Calibrated: 201 1-08-29

- Phantom: SAM with CRP_ 201 1(kfl); Type: SAM; Serial: TP- 1645

- Measurement SW: DASYS, V4.7 Build 80; Postprocessmg SW: SEMCAD. V1.8 Buld 186

Validation 1900 MHz/Area Scan (61x61x1): Measurement grd: ds=15mm, dy=15mm
Maxmwum value of SAR (nterpolated) = 4.62 mWig

Validation 1900 MHz/Zoom Scan (Tx7x7)/Cube (: Measurement grid: ds=5nmm dy=>3mm, de=5mm
Reference Vahwe = 56.7 Vine Power Dnfi = -0.026 JdB

Peak SAR (extrapokted) = 6.81 Wike

SAR(1 g) = 3.86 mW/g; SAR(10 g) =2 mWig

Maxmum valee of SAR (measured) = 4.40 mW'g

dB
0.000

-3.84
-1.68
-11.5
-15.4

-19.2

0 dB = 4.40mW/g
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1900 Validation Test_Body

Date: 20012-01-10

Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: Valdation 1900 MHz_Body.dad

Input Power : 100 mW

DUT: Dipole 1900 MHi; Type: D1900V2; Serial: D1900V2 - SN:5d033
Program Name: Validation 1900 M Hz

Conrmmication System: CW; Frequency: 1900 MHzDuty Cycle: 1:1
Meduim parameters wsed: f= 1900 MHz o = 1.51 mho/mnx £ = 53.3: p = 1000 kg-‘m’
Phantom secton: Flat Section

DASY S Configuration:

- Probe: EI3DVEA - SN1782; ConvFi(4.34, 4.34, 4.34); Calibrated: 201 1-04-14

- Semsor-Surface: 4man ( Mechanical Surface Detection)

- Ekectronics: DAE3 Sn479: Calbrated: 201 1-08-29

- Phantont SAM with CRP 201 1(kft). Type: SAM; Serial TP-1645

- Measurement SW: DASYS, V4.7 Build 80; Postprocessmg SW: SEMCAD. V1.8 Buld 186

Validation 1900 MHz/Area Scan (6 1x61x1}): Measurement gnd: dx=15mm, dy=15mm
Maxmum value of SAR (mterpolated) = 5.02 mW/g

Validation 1900 MHz/Zoom Scan (Tx7x7)/Cube (: Measurement grid: ds=5nmm dy=>3mm, de=5mm
Reference Vahe = 58.4 Vine Power Dnfi = -0.044 dB

Peak SAR (extrapohted) = 7.08 Wikg

SAR(1 g) = 4.16 mW/g; SAR(10 g) = 2,18 mW/g

Maxmum valee of SAR (measured) = 4.71 mWig

dB
0.000

-3.80
-1.60
-11.4
-15.2

-19.0

0 dB=4.7ImW/g
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GSM850 Head SAR Test
Drate: 2012-01-09

Test Laboratory: SGS Korea (Gunpo Laboratory)
File MName: GEMSE50 LF dad

DUT: LG-A270; Type: Mobile Phone; Seral: 11I2ZKPWQ110009
Program Name: GSMS50_Head

Commumication Systent GSM 850; Frequency: 836.6 MHzDuty Cyele: 18
Medium parameters used (iterpolated): £= 836.6 MHz 6 = 0.893 mho/m: 5= 42.9: p = 1000 kg/nt’
Phantom section: Left Section

DASYS Configuration:

- Probe: EI3DVE - SN1782: ComvF(6.22, 6.22, 6.22); Calibrated: 2011-04-14

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

= Electromes: DAE3 Snd79; Cabbrated: 201 1-08-29

- Phantom SAM MIC #2000-93 with CRP_Right; Type: SAM MIC #2000-93; Sermal TP- 1300
- Measurement SW: DASY4, V4.7 Build 80; Postprocessmg SW: SEMCAD, V1.8 Bulkd 186

GSM8E50_LE Mid Cheek/Area Scan (T1x101x1): Measurement gral: dx=15mm, dyv=15mm
Maxmmum valee of SAR (nterpolated ) = 1L.06 mW /g

GSMB850_LE Mid Cheek/Zoom Scan (7x7x7)/Cube : Measurement gnd: ds=5mm. dy=5mm, dz=5mm
Reference Vale = 15.1 Vim: Power Drft = -0.117 dB

Peak SAR (extrapolited) = 1.24 Wikg

SAR(1 g) = 0.958 mW/g; SAR(10 g) = 0.677 mWig

Maxmwm vale of SAR (measured) = 101 mW/g

0.000
-2.08
-4.16
-6.24
-B.32

-10.4

0 dB = 1.0ImW/g
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GSM850 Head SAR Test
Date: 2012-01-09

Test Laboratory: SGS Korea (Gunpo Laboratory)
File Mame; GEMES0 LE dad

DUT: LG-A270; Type: Mobile Phone; Seral: 112KPWQ110009
Program Name: GSMS50_Head

Commumication Systent GSM 850; Frequency: 836.6 MHzDuty Cyele: 1.8
Medium parameters used (imterpolated): £= 836.6 MHz ¢ = 0.893 mho/m: &= 42.9: p = 1000 kg/nt’
Phantom section: Left Section

DASYS Conlfiguration:

- Probe: EI3DVE - SN1782: ComvF(6.22, 6.22, 6.22); Calibrated: 2011-04- 14

- Semsor-Surface: dmm (Mechanical Surface Detection)

= Electromes: DAE3 Spd79; Cabbrated: 201 1-08-29

- Phantom: SAM MIC #2000-93 with CRP_Right; Type: SAM MIC #2000-93; Seral TP-1300
- Measurement SW: DASY4, V4.7 Build 80; Postprocessmg SW: SEMCAD, V1.8 Bulkd 186

GSMSB50_LE Mid_ Tilt/Area Scan (7T1x101x1): Measurement grid: ds=15mm, dv=15mm
Maxmmum value of SAR (nterpolated) = 0.502 mW/g

GSM850_LE Mid_Tilt/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm. dy=5mm. dz=5mm
Reference Value = 17.6 Vi Power Drft = -0.041 dB

Peak SAR (extrapolated) = 0.611 Wrkg

SAR(1 g) = 0.462 mW/g; SAR(10 g) = 0.329 mW/g

Mlaxmwm vahee of SAR (measured ) = 0.493 mW/g

0.000
-1.92
-1.84
5.75
-1.67

-9.53

0 dB = 0.493mW/g
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GSMB850 Head SAR Test

Date: 2012-01-09

Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: GEMS50 [ F dad

DUT: LG-A270; Type: Mobile Phone; Seral: 112KPWQ110009
Program Name: GSMS50_Head

Commumication Systent GSM 850; Frequency: 824.2 MHz Duty Cyele: 1.8
Medium parameters used (mterpolated): = 824.2 MHz o = 0.87 mho/mz £_= 43.1: p = 1000 kgm®
Phantom section: Left Section

DASYS Conlfiguration:

- Probe: EIZDVG - SN1782: ComF(6.22, 6.22, 6.22). Calibrated: 201 1-04-14

- Semsor-Surface: dmm (Mechanical Surface Detection)

= Electromes: DAE3 Spd79; Cabbrated: 201 1-08-29

- Phantone SAM MIC #2000-93 with CRP_Right; Type: SAM MIC #2000-93: Seral: TP- 1300
- Measurement SW: DASYS, V4.7 Buld 80; Postprocessmg SW: SEMCAD, V1.8 Bulkd 186

GSM850_LE Lew Cheek/Area Scan (7T1x101x1): Measurement grid: ds=15mm. dyv=15mm
Maxmmum value of SAR (nterpolated ) = 0,940 mW/g

GSMB850_LE Low_Cheek/Zoom Scan (7Tx7x7)/Cube 0: Measurement grd: dx=Smm. dy=5mm. dz=5mm
Reference Vale = 15.0 Vim: Power Drff = 0,074 dB

Peak SAR (extrapolated) = 1.16 Wikg

SAR(1 g) = 0.872 mW/g: SAR(10 g) = (L.616 mWig

Mlaxmwm vahee of SAR (measured ) = 0.934 mW/g

0.000
-2.02
-4.04
-6.06
-B.08

-0,

0 dB - 0.934mW/g
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GSM850 Head SAR Test
Diate: 20012-01-09

Test Laboratory: 8GS Korea (Gunpo Laboratory)
File Name: GSME50 LE.da4

DUT: LG-A270; Type: Mobile Phone; Serial: 112KPWQ110009
Program Name: GSMS50_Head

Communication System: GSM 850 Frequency: 848.8 MHz:Duty Cyele: 1:8
Medium parameters used: £ = 849 MHz: 6 = 0.916 mho/m: &_= 42.8: p = 1000 kg/m*
Phantom section: Left Section

DASY 4 Configuration:

- Probe: ET3DV6 - SN1782: ConvF(6.22, 6.22. 6.22). Calibrated: 2011-04-14

- Sensor-Surface: dmm (Mechamical Surface Detection)

- Electronics: DAE3 Sn479; Calibrated: 2011 1-08-29

- Phantom: SAM MIC #2000-93 with CRP_Right: Type: SAM MIC #2000-93; Senal: TP-1300
- Measurement SW: DASY 4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

GSMB850_LE_High_Cheek/Area Scan (71x101x1): Measurement gnid: dx=15mm,
dy=15mm
Maximum value of SAR (interpolated) = 1.15 mWig

GSMS850_LE_High_Cheek/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx-Smm,
dy=5mm. dz=5mm

Reference Value = 16.3 Vim; Power Dnft = -0,.169 dB

Peak SAR (extrapolated) = 1.39 Wikg

SAR(1 g) = LO6 mW/g; SAR(10 g) = 0.747 mW/g

Maximum value of SAR (measured) = 1.13 mW/g

0.000

-2.14
-4.28
-6.42

-8.56

-10.7

0dB=1.13mW/g
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GSM850 Head SAR Test
Date: 2012-01-09

Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: GSME50 RE.dad

DUT: LG-A270; Type: Mobile Phone; Seral: 112KPWQ110009
Program Name: GSMS50_Head

Commumication Systent GSM 850; Frequency: 836.6 MHzDuty Cyele: 1.8
Medium parameters used (imterpolated): £= 836.6 MHz ¢ = 0.893 mho/m: &= 42.9: p = 1000 kg/nt’
Phantom section: Right Section

DASYS Conlfiguration:

- Probe: EI3DVE - SN1782: ComvF(6.22, 6.22, 6.22); Calibrated: 2011-04- 14

- Semsor-Surface: dmm (Mechanical Surface Detection)

= Electromes: DAE3 Spd79; Cabbrated: 201 1-08-29

- Phantom: SAM MIC #2000-93 with CRP_Right; Type: SAM MIC #2000-93; Seral TP-1300
- Measurement SW: DASY4, V4.7 Build 80; Postprocessmg SW: SEMCAD, V1.8 Bulkd 186

GSME50_ RE Mid Check/Area Scan (7T1x101x1): Measwrement grad: ds=15mm, dv=15mm
Maxmum value of SAR (nterpolated) = 117 mW /g

GSMS850_RE Mid Cheek/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm. dy=Smm. dz=5mm
Reference Value = 15.7 Vim: Power Drft = -0.146 dB

Peak SAR (extrapolated) = 1.39 Wikg

SAR(1 g) = 1.07 mW/g; SAR(10 g) = 0.748 mW/g

Mlaxmwm vahee of SAR (measured) = 1. 14 mW/g

0.000
222
-4.44
-6.66
-B.88

-11.1

0 dB = 1.14mW/g
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GSMB850 Head SAR Test

Date: 2012-01-09

Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name; GEMSES50 RE.dad

DUT: LG-A270; Type: Mobile Phone; Seral: 11I2ZKPWQ110009
Program Name: GSMS50_Head

Commumication Systent GSM 850; Frequency: 836.6 MHzDuty Cyele: 18
Medium parameters used (iterpolated): £= 836.6 MHz 6 = 0.893 mho/m: 5= 42.9: p = 1000 kg/nt’
Phantom section: Right Section

DASYS Configuration:

- Probe: EI3DVE - SN1782: ComF(6.22, 6.22, 6.22). Calibrated: 2011-04-14

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

= Electromes: DAE3 Snd79; Cabbrated: 201 1-08-29

- Phantom: SAM MIC #2000-93 with CRP_Right; Type: SAM MIC #2000-93; Seral: TP- 1300
- Measwement SW: DASYS, V4.7 Buld 80; Postprocessmg SW: SEMCAD, V1.8 Bulkd 186

GSM8B50_RE Mid Tilt/Arvea Scan (7Ix101x1): Measurement grid: ds=15mm. dy=15mm
Maxmmum valee of SAR (nterpolated ) = 0,504 mW/g

GSMB50_RE Mid Tilt/Zoom Scan (Tx7x7)/Cube 0: Measurement grid: dx=5mm. dy=5mm. de=5mm
Reference Vahee = 16,8 Vim: Power Driff = -0.073 dB

Peak SAR (extrapolited) = 0.615 Wikg

SAR(I g) = 0.471 mWig: SAR(10 g) = 0,335 mWig

Maxmwm vahee of SAR (measured ) = 0.504 mW/g

0.000
-1.33
-3.87
-5.80
-f.74

-9.67

0 dB = 0.504mW/g
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GSMB850 Head SAR Test

Date: 2012-01-09

Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name; GEMSES50 RE.dad

DUT: LG-A270; Type: Mobile Phone; Seral: 11I2ZKPWQ110009
Program Name: GSMS50_Head

Commumication Systent GSM 850; Frequency: 824.2 MHzDuty Cyele: 18
Medium parameters used (mterpolated): = 824.2 MHz o = 0.87 mho/m £_= 43.1: p = 1000 kgm®
Phantom section: Right Section

DASYS Configuration:

- Probe: EI3DVE - SN1782: ComF(6.22, 6.22, 6.22). Calibrated: 2011-04-14

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

= Electromes: DAE3 Snd79; Cabbrated: 201 1-08-29

- Phantom: SAM MIC #2000-93 with CRP_Right; Type: SAM MIC #2000-93; Seral: TP- 1300
- Measwement SW: DASYS, V4.7 Buld 80; Postprocessmg SW: SEMCAD, V1.8 Bulkd 186

GSMB50_RE Low Cheek/Area Scan (71x101x1): Measurement gnd: dx=15mm. dy=15mm
Maxmum valee of SAR (nterpolated) = 111 mW/g

GSME50_RE Low Cheek/Zoom Scan (Tx7x7)/Cube (1 Measurement grid: ds=5mm, dy=5mm. dz=5mm
Reference Vale = 14.7 Vim: Power Drft = -0.043 dB

Peak SAR (extrapolted) = 1.36 Wikg

SAR(1 g) = 1L.04 mW/g; SAR(10 g) = 0.729 mW/g

Maxmwm vale of SAR (measured) = 1,10 mW/g

0.000
-2.06
-4.12
-6.18
-B.24

-10.3

0.dB = 1.10mW/g
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GSM850 Head SAR Test
Diate: 20012-01-09

Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: GSME50 RE.dad

DUT: LG-A270; Type: Mobile Phone; Serial: 112KPWQ110009
Program Name: GSMS50_Head

Communication System: GSM 850; Frequency: 848.8 Miz:Duty Cyele: 1.8
Medium parameters used: £ = 849 MHz: 6 = 0.916 mho/m: &_= 42.8: p = 1000 kg/m*
Phantom section: Right Section

DASY 4 Configuration:

- Probe: ET3DV6 - SN1782: ConvF(6.22, 6.22. 6.22). Calibrated: 2011-04-14

- Sensor-Surface: dmm (Mechamical Surface Detection)

- Electronics: DAE3 Sn479; Calibrated: 2011 1-08-29

- Phantom: SAM MIC #2000-93 with CRP_Right: Type: SAM MIC #2000-93; Senal: TP-1300
- Measurement SW: DASY 4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

GSMB850_RE_High_Cheek/Area Scan (71x101x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (interpolated) = 1.21 mWig

GSMB50_RE_High_Check/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm. dz=5mm

Reference Value = 14.7 Vim; Power Dnft =-0.121 dB

Peak SAR (extrapolated) = 1.46 Wkg

SAR(I g) = L.11 mW/g; SAR(10 g) = 0.770 mW/g

Maximum value of SAR (measured) = 1.18 mW/g

0.000

-2.12
-4.24
-6.36

-8.48

-10.6

0dB=1.18mW/g
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GSM850 Body SAR Test

Date: 2012-01-09

Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: GSMES0 Body Fromt 1.5 cmudad

DUT: LG-A270; Type: Mobile Phone; Serial: 1HIZKPWQ110009
Program Name: GSMSS0_Body

Commmication Systen: GSM 850; Frequency: 836.6 MHzDuty Cyvele: 18
Medum parameters wed (mterpolated): = 836.6 MHz o = 0,954 mho/ne &~ 56.9; p = 1000 kgnr
Phantom section: Flat Section

DASY 4 Configuration:

- Probe: ET3DVE - SN 1782; ConwF(6.03, 6.03, 6.03), Calibrated: 201 1-04-14

- Semsor-Surface: 4mm (Mechameal Swurface Detection)

- Electronics: DAE3 Snd47%: Calibrated: 201 1-08-29

= Phantome: SAM MIC £2000-93 with CRP_ Right; Type: SAM MIC #2000-93; Seral TP- 1300
- Measurement SW: DASY S, V4.7 Build 80; Postprocessmg SW: SEMCAD, V1.8 Buld 186

GSME50_Body Front Mid LSem/Area Scan (81x111x1): Measurement grid: dx 1 5o, dy=15mm
Maxmum value of SAR (nterpolaed) = (0375 mWig

GSMB850_Body Front_Mid_1.5cm/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dv=5mm. dy=5mm,
dz=Srm

Reference Vale = 19.5 Vim, Power Dnff = -0.136 dB

Peak SAR (extrapolited) = 0.456 Wikg

SAR(1 g) = 0.346 mW/g: SAR(10 g)= 0.247 mW/g

Maxmmm vahie of SAR (measured) = 0.367 mWig

0.000
-1.92
-3.85
577
-1.70

-4.62

0 dB - 0.367mW/g
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GSM850 Body SAR Test

Date: 2012-01-09

Test Laboratory: SGS Korea (Gupo Laboratory)
File Name: GEMES0 Body Hack 1.5 codad

DUT: LG-A270; Type: Mobile Phone; Seral: 112KPWQ110009
Program Name: GSMS50_Body

Commmication Systeny GSM 850; Frequency: 836.6 MHz Duty Cycle: 18
Medium parameters used (iterpolated): = 836.6 MHz 6 = 0.954 mho/m: & = 56.9: p = 1000 kg/nr'
Phantom section: Flat Section

DASYS Conlfiguration:

- Probe: EI3DVE - SN1782: ComvF(6.03, 6.03, 6.03 ). Calibrated: 2011-04-14

- Semsor-Surfice: 4mm (Mechanical Surface Detection)

- Electromes: DAE3 Sn479; Calibrated: 201 1-08-29

- Phantone SAM MIC #2000-93 with CRP_Right; Type: SAM MIC #2000-93: Seral: TP- 1300
- Measurement SW: DASYS, V4.7 Buld 80; Postprocessmg SW: SEMCAD, V1.8 Bulkd 186

GSM850_Body Back Mid 1.5cm/Area Scan (8Ix111x1): Measurement grid: ds=15nm dv=15mm
Maxmmum value of SAR (nterpolated ) = 00434 mW/g

GSMB850_Body Back Mid _1.5em/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Valoe = 2005 Vim Power Drifi = -00L.058 dB

Peak SAR (extrapolated) = (1.540 Whkg

SAR(1 g) = 0,405 mW/g: SAR(10 g) = 0.286 mW/g

Maximum vahie of SAR (measured) = 0,431 mW/g

-2.00
-4.00
-5.93
-£.99

-3.99

0.dB = 0.431mW/g
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PCS1900 Head SAR Test
Date:; 2002-01-10

Test Laboratory: 8GS Korea (Gunpo Laboratory)
File Name: PCS1900 LE dad

DUT: LG-A270; Type: Mobile Phone; Serial: 112KPWQ110009
Program Name: PCS190_Head

Comnmmication Systenc PCS 1900}, Frequency: 1880 MHzDuty Cycle: 1:8
Medium parameters used: = 1880 MHz ¢ = 1.43 mho/nt £_= 38.8: p = 1000 kgnr’
Phantom section; Left Section

DASYS Configuration:

- Probe: ET3DVE - SN1782; ComF(4.95, 4.95, 4.95), Calibrated: 201 1-04- 14

- Sensor-Surfice: 4mm (Mechanical Surfice Detection)

= Electromcs: DAE3 Snd7%9: Calibrated: 201 1-08-29

- Phantont SAM with CRP 201 1(kefl). Tvpe: SAM, Seral TP- 1645

= Measurement SW: DASYS, V4.7 Build 80, Postprocessmg SW: SEMCAD, V1.8 Bulkl 186

PCS1900 _LE Mid Cheek/Area Scan (71x101x1): Measurement grd: ds=15mm. dy=15mm
Maximum value of SAR (nterpolated) = 147 mW/g

PC51900_LE Mid_Check/Zoom Scan (7x7x7)/Cube (: Measurement grid: dw=5mm. dy=5mm. de=35mm
Reference Value = 18.2 Vime Power Drifi = -0.060 dB

Peak SAR (estrapolated) = 2.10 Wikg

SAR(I g) = 1.27 mW/g; SAR(10 g) = 0.722 mW/g

Maxmum vahee of SAR (measured) = 1.39 mW/g

PCS1900_LE Mid Cheek/Zoom Scan (7x7x7)/Cube 1: Measurement grid: ds=5mm, dy=5mm. dz=3mm
Reference Value = 18.2 Vime Power Dnifl = -0.060 dB

Peak SAR (extrapolited) = 1.29 Wkg

SAR(1 g) = 0,904 mW/g; SAR(10 g) = (L.543 mWig

Maxmum vahee of SAR (measured) = 1.01 mW/g

0.000
-3.22
5.44
9,66
-12.9

-16.1

0 dB=1.01mW/g
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PCS1900 Head SAR Test
Date: 2012-01-10

Test Laboratory; SGS Korea (Gunpo Laboratory)
File Name: PCS1900 LE dad

DUT: LG-A270; Type: Mobile Phone; Serial: 112ZKPWQ 110009
Program Name: PCS1900_Head

Communication System: PCS 1900; Frequency: 1880 MHz: Duty Cyele: 1:8
Medium parameters used: = 1880 MHz o = 1.43 mho/m; £, = 38.8; p = 1000 kg/m?®
Phantom section: Left Section

DASY4 Configuration;

- Probe: ET3DV6 - SN1782; ConvF(4.95, 4.95, 4.95); Calibrated: 2011-04-14

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronies: DAE3 Snd479; Cahibrated: 2011-08-29

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

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

PCS1900_LE_Mid_Tilt/Area Scan (71x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.684 mW/g

PCS1900_LE_Mid_Tilt/Zoom Scan (7x7x7)/Cube 0: Measurement gnd: ds=5mm. dy=5mm.
dz=3mm

Reference Value = 18.4 Vim: Power Dnft = -0.078 dB

Peak SAR (extrapolated) = (.349% W/kg

SAR(1 g) = 0.571 mW/g: SAR(10 g) = 0.340 mW/g

Maximum value of SAR (measured) = 0.627 mW/g

0 dB = 0.627mW/g
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PCS1900 Head SAR Test
Date: 2012-01-10

Test Laboratory: 5GS Korea (Gunpo Laboratory)
File Name: PCS 1900 LE.dad

DUT: LG-A2T70; Type: Mobile Phone; Serial: 112KPWQ110009
Program Name: PCS1900_Head

Communication System: PCS 1900; Frequency: 1850.2 MHz; Duty Cycle: 1:8
Medium parameters used (interpolated): f = 1850.2 MHz: o = 1.4 mho/m; = = 38.8; p = 1000 kg/m®
Phantom section: Left Section

DASY 4 Configuration:

- Probe: ET3DV6 - SN1782; ConvFi4.95, 4.95, 4.93);, Calibrated: 2011-04-14

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

- Electronics: DAE3 Sn479: Calibrated: 201 1-08-29

- Phantom: SAM with CRP_2011(lefl); Type: SAM. Seral: TP-1643

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

PCS1900_LE_Low_Cheek/Area Scan (71x101x1): Measurement grid: dx=15mm, dv=15mm
Maximum value of SAR (interpolated) = 1.40 mWig

PCS1900_LE_Low_Cheek/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx-5mm,
dy=5mm, dz=5mm

Reference Value = 16.3 Vim; Power Dnft = -0.060 dB

Peak SAR (extrapolated) = 2.01 Wikg

SAR(1 g) = 1.22 mW/g; SAR(10 g) = 0.679 mW/g

Maximum value of SAR (measured) = 1.34 mW/g

0 dB - 1.34mW/g
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PCS1900 Head SAR Test
Date: 2012-01-10

Test Laboratory: 8GS Korea (Gunpo Laboratory)
File Name: PCS1900 LE dad

DUT: LG-A270; Type: Mobile Phone; Serial: 112KPWQ110009
Program Name: PCS190_Head

Comnmmnication Systene PCS 1900, Frequency: 19098 MHzDuty Cyele: 1:8
Medium parameters used: = 1910 MHz ¢ = 1.46 mho/nt £_= 38.5; p = 1000 kgnr’
Phantom section; Left Section

DASYH Configuration:

- Probe: ET3DVE - SN1782; ConvF(4.95, 4.95, 4.95), Calibrated: 2011-04-14

- Sensor-Surfice: 4mm (Mechanical Surfice Detection)

- Ekctronics: DAE3 8nd479: Calibrated: 201 1-08-29

- Phantom: SAM with CRP 201 1(kfly, Type: SAM: Serml TP- 1645

- Measurement SW: DASYS, V4.7 Buikd 80; Postprocessmg SW: SEMCAD, V1.8 Bukl 186

PCS1900 _LE High Cheek/Area Scan (TIx101x1): Measurement grid: dx=15mm dy=15mm
Maxmmm value of SAR (nterpolated) = 1.26 mW/g

PCS1900_LE High_ Cheek/Zoom Scan (Tx7x7)/Cube 0: Measurement grid: dx=5mm. dy=5mm. dz=5mm
Reference Value = 16.0 Vim Power Driff = -0.085 dB

Peak SAR (exirapolated) = 1.86 W/kg

SAR(I g)= 1.1 mW/g; SAR{10 g) = 0.622 mW/g

Maxmum vahee of SAR (measured) = 1.22 mW/g

PCS1900_LE High Cheek/Zoom Scan (7x7x7)Cube 1; Measurement grid: dy=3nm dy=>5mm. de=5mm
Reference Value = 16.0 Vim Power Dnifl = -0.085 dB

Peak SAR (extrapolited) = 1.04 Wikg

SAR(1 g) = 0.729 mW/g; SAR(10 g) = (L.438 mWig

Maxmum value of SAR (measured) = 0.810 mW/g

0.000
-3.24
-6.48
-9.72
-13.0

-16.2

0 dB = 0.810mW/g
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PCS1900 Head SAR Test

Date: 2012-01-10

Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: PCS1900 RE.da4

DUT: LG-A270;: Type: Mobile Phone; Serial: 112ZKPWQ110009
Program Name: PCS1900_Head

Communication System: PCS 1900; Frequency: 1880 MHz Duty Cyele: 1:8
Medium parameters used: £ = 1880 Mz 6 = 1.43 mho/m: _= 38.8: p = 1000 kg/m*
Phantom section: Right Section

DASYS Configuration:

- Probe: ET3DV6 - SN1782; ConvF(4.95, 4.95, 4.95). Calibrated: 2011-04-14

- Sensor-Surface: 4mm {Mechanical Surface Detection)

- Electronics: DAE3 Sn479; Calibrated: 2011 1-08-29

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

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

PCS1900_RE_Mid_Cheek/Area Scan (T1x101x1): Measurement grid: dx—15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.52 mW/g

PCS1900_RE_Mid_Cheek/Zoom Scan (7x7x7TYCube (: Measurement grid: dx—5mm,
dy=5mm, dz=5mm

Reference Value = 16.9 Vim: Power Drift = 0,013 dB

Peak SAR (extrapolated) = 2.00 Wikg

SAR(1 g) = 1.28 mW/g: SAR(10 g) = 0.759 mW/g

Maximum value of SAR (measured) = 1.39 mW/g

dB8
0.000

-3.58
-1.16
-10.7

-14.3

-17.9

0 dB - 1.39mW/g
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PCS1900 Head SAR Test
Date: 2012-01-10

Test Laboratory: SGS Korea (Gunpo Laboratory)
File Mame: PCS1900 RE dad

DUT: LG-A270; Type: Mobile Phone; Seral: 112KPWQ110009
Program Name: PCS19H_Head

Commumication Systeny PCS 1900 Frequency: 1880 MHz Duty Cyele: 138
Medium parameters used: = 1880 MHz: ¢ = 1.43 mho/nx £ _= 38.8: p = 1000 kg’
Phantom section: Right Section

DASYS Conlfiguration:

- Probe: EIZDVG - SN1782: ComF(4.95, 4.95, 4.95). Calibrated: 2011-04-14

- Semsor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 Snd79; Calibrated: 201 1-08-29

- Phantorm: SAM with CRP_201 1{left); Type: SAM; Sernl TP- 1645

- Measurement SW: DASYS, V4.7 Build 80; Postprocessmg SW: SEMCAD, V1.8 Build 186

PCS1900_RE Mid_ Tilt/Area Scan (71x101x1): Measurement grid: ds=15mm, dyv=15mm
Maxmmum value of SAR (nterpolated) = 0,559 mW/g

PCS1900_RE Mid_Tilt/Zoom Scan (7x7x7)/Cube 0: Measurement grid: ds=Smm. dy=5mm. dz=5mm
Reference Value = 18.0 Vi Power Drft = 0.031 dB

Peak SAR (extrapolited) = 0.675 Wikg

SAR(1 g) = 0.477 mW/g; SAR(10 g) = 0.291 mWig

Maxmwm vahee of SAR (measured ) = 0.524 mW/g

0.000
-3.28
-6.56
-9.84
-13.4

-16.4

0 dB = 0.524mW/g
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PCS1900 Head SAR Test

Date: 2012-01-10

Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: PCS1900 RE.dad

DUT: LG-A270;: Type: Mobile Phone; Serial: 112ZKPWQ110009
Program Name: PCS1900_Head

Communication System: PCS 1900; Frequency: 1850.2 MHz:Duty Cyele: 1:8
Medium parameters used (interpolated): = 1850.2 MHz: 6 = 1.4 mho/'m; &, = 38.8; p = 1000 kg/m®
Phantom section: Right Section

DASY 4 Configuration:

- Probe: ET3DV6 - SN1782: ConvF(4.95, 4.95. 4.95). Calibrated: 2011-04-14

- Sensor-Surface: dmm (Mechamical Surface Detection)

- Electronics: DAE3 Sn479; Calibrated: 2011 1-08-29

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

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

PCS1900_RE_Low_Cheek/Area Scan (71x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.33 mW/g

PCS1900_RE_Low_Cheek/Zoom Scan (7x7x7)/Cube 0: Measurement grid: ds=5mm,
dy=5mm, dz=5mm

Reference Value = 16.8 V/im; Power Dnift = -0.046 dB

Peak SAR (extrapolated) = 1.64 Wikg

SAR(1 g) = LO9 mW/g; SAR(10 g) = 0.651 mW/g

Maximum value of SAR (measured) = 1.21 mW/g

dB8
0.000

-3.40
-6.80
-10.2

-13.6

-17.0

0dB - 1.21mW/g
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PCS1900 Head SAR Test
Date: 2012-01-10

Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: PCS 1900 RE.dad

DUT: LG-A270; Type: Mobile Phone; Serial: 112ZKPWQ110009
Program Name: PCS1900_Head

Communication System: PCS 1900; Frequency: 1909.8 MHz; Duty Cycle: 1:8
Medium parameters used: f = 1910 MHz; o = 1.46 mho/m; £ = 38.5; p = 1000 kg/m®
Phantom section: Right Section

DASY 4 Configuration:

= Probe: ET3DVE - SN1782; ConvlF(4.95, 4.95, 4.95), Calibrated: 201 1-04-14

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

- Electronics: DAE3 Sn479; Calibrated: 201 1-08-29

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

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

PCS1900_RE_High_Check/Area Scan (71x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 145 mWig

PCS1900_RE_High_Check/Zoom Scan (7x7x7)/Cube 0: Measurement gnid: dx-5mm.
dyv=5mm, dz=5mm

Reference Value = 16.8 Vim; Power Dnft = 0.033 dB

Peak SAR (extrapolated) = 1.81 Wikg

SAR(1 g) = 1.22 mW/g; SAR(10 g} = 0.726 mW/g

Maximum value of SAR (measured) = 1.34 mW/g

0 dB = 1.34mW/g
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PCS1900 Body SAR Test

Date: 2012-01-10

Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: PCS1900 Body Front 1.5 cm.dad

DUT: LG-A270;: Type: Mobile Phone; Serial: 112KPWQ110009
Program Name: PCS1900_Body

Communication System: PCS 1900; Frequency: 1880 Mz Duty Cyele: 1:8
Medium parameters used: £ = 1880 Mz 6 = 1.49 mho/m: &= 53.4: p = 1000 kg/m*
Phantom section: Flat Section

DASY 4 Configuration:

- Probe: ET3DV6 - SN1782: ConvF(4.34, 4.34. 4.34). Calibrated: 2011-04-14

- Sensor-Surface: dmm (Mechamical Surface Detection)

- Electronics: DAE3 Sn479; Calibrated: 2011 1-08-29

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

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

PCS1900_Body_Front_Mid_1.5cm/Area Scan (81x111x1): Measurement grid: dx-15mm,
dy=15mm

Maximum value of SAR (interpolated) = (L339 mW/g
PCS1900_Body_Front_Mid_1.5cm/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=3mm, dy=5mm, dz=5mm

Reference Value = 13.0 Vim; Power Dnift = -0.082 dB

Peak SAR (extrapolated) = 0.530 W/kg

SAR(1 g) = 0.317 mW/g: SAR(10 g) = 0.178 mW/g
Maximum value of SAR (measured) = 0.348 mW/g

dB
0.000

-3.46
-6.92
-10.4

-13.8

-17.3

0 dB = 0.348mW/g
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PCS1900 Body SAR Test

Date: 2012-01-10

Test Laboratory: 8GS Korea (Gunpo Laboratory)
File Name: PCS1900 Body Back 1.5 cm.dad

DUT: LG-A270;: Type: Mobile Phone; Serial: 112ZKPWQ110009
Program Name: PCS1900_Body

Communication System: PCS 1900; Frequency: 1880 MHz: Duty Cyele: 1:8
Medium parameters used: £ = 1880 Mz 6 = 1.49 mho/m: &, = 53.4: p = 1000 kg/m*
Phantom section: Flat Section

DASY 4 Configuration:

- Probe: ET3DV6 - SN1782: ConvF(4.34, 4.34. 4.34): Calibrated: 2011-04-14

- Sensor-Surface: 4mm (Mechamical Surface Detection)

- Electronics: DAE3 Snd79; Calibrated: 2011 1-08-29

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

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

PCS1900_Body_Back_Mid_1.5cm/Area Scan (81x111x1): Measurement grid: dx=15mm,
dy=15mm

Maximum value of SAR (interpolated) = (L.485 mW/g
PCS1900_Body_Back_Mid_1.5cm/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 11.3 Vim; Power Drift = -0.105 dB

Peak SAR (extrapolated) = 0.682 Wkg

SAR(1 g) = 0.424 mW/g; SAR(10 g) = 0.244 mW/g

Maximum value of SAR (measured) = 0.467 mW/g

dB
0.000

-3.50
-7.00
-10.5
-14.0

-17.5

0dB = 0.46TmW/g
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Appendix B
Uncertainty Analysis
a b c d e= g | = k
f(d,k) cxg/e
Section | Tol (%) | Prob . | Div. Ci 1g ui|Vi

Uncertainty Component in P1528 Dist. (19) (%) (Veff)
Probe calibration E.2.1 6.3 N 1 1 6.30 S
Axial isotropy E.2.2 0.5 R 1.73 0.71 0.20 00
hemispherical isotropy E.2.2 2.6 R 1.73 0.71 1.06 o
Boundary effect E.2.3 0.8 R 1.73 1 0.46 o
Linearity E.2.4 0.6 R 1.73 1 0.35 oo
System detection limit E.2.5 0.25 R 1.73 1 0.14 o
Readout electronics E.2.6 0.3 N 1 1 0.30 o
Response time E.2.7 0 R 1.73 1 0.00 o
Integration time E.2.8 2.6 R 1.73 1 1.50 o
RF ambient Condition -Noise E.6.1 3 R 1.73 1 1.73 o
RF ambient Condition - reflections E.6.1 3 R 1.73 1 1.73 o
Probe positioning— mechanical tolerance E.6.2 1.5 R 1.73 1 0.87 oo
Probe positioning- with respect to phantom E.6.3 2.9 R 1.73 1 1.67 oo
Max. SAR evaluation E.5.2 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 o
Liquid conductivity - deviation from target values E.3.2 5 R 1.73 0.64 1.85 o
Liguid 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 oo
Liquid permittivity - measurement uncertainty E.3.3 1.54 N 1 0.6 0.92 5
Combined standard uncertainty RSS 10.53 216
(ng;)aggel\?Frgélslgzr:tl\)l/TERVAL) K=2 21.06
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- PROBE Calibration Certificate (ET3DV6)

Calibration Laboratory of W
Schmid & Parinar

Engineering AG
Teughaiastinsss 43, BI04 Zurich, Switrarism

)
il

crrodiad by e Swiss Accreddation Sarvice (SAS]
The Swdes Accroditafion Service lv ono of the slgnasaries ta the EA
Hullitateral Agreomant for e recognition of celbration eeriificabss

cient | SGE (Dymstec) Certificais Mo: ET3-1T82_Aprid
CALIBRATION CERTIFICATE

Otyect ET3DV6 - SN; 1782

Calbration pocstures) QA CAL-01 w7, OA CAL-12.6, QA GAL-23v4, QA CAL-2543

Calibration procedure hrdmlnﬂmE-lhldpmbu

Cakbraon dats: Al 14, 2011

This callumlon cailless dSciimians Mo acestsly b nabdonal m.mmummumm:.
Thee monsiremanis @nd e moerinintos wilh conlidencs probately s given on P foliwing pages ond me pard of ie carficals
A calbraiinns have Been conduclid in e ciosed b tacity. { ampeeatun (22 3 31'C and husmidity < 70%
Caibration Equigement ueed (METE critical fo calibrasion)

Primwry Siarsisds o Carl Date (Cortiican Mo | | Bchedulsd Cathrason
Perwsd maler EA4108 4103874 31-Mat-11 (Mo 217-01377) Mg §2

Power sensor E44124 Y4 14BEITT 1:Mar11 {Ho. 31701372 Apei2

Priege pensor EAG1ZA M4 TASH08T 31-Man11 fho. T3 Apei2

Ralninncs 3 0B Afesaior BN: S50 (e 29-Mar-11 (Na. 317-01358) Apeiz

Foli w 20 dB Alsnuaior su.-mgm 20-Mur-11 (o, 21T-01367) Agr-12

i 30 48 SN: 55129 [308) 20-Mar-11 (o, 217-01370) Agr-12

[ Probe ES30VE SN 313 0-Duc-10 {No. EEI-3013 Dectl) | Dsc-11

DAEA SN 854 2340010 (. DAES-054_Aprid) Apr-11
| Secondery Stanarss | 1D Chech Dt i housa) Schackted Gheck
| RF g i BBLAC LS 3501700 g0 {im houmn chack Det-0) lin e chacic Cici11
H Analyzer WP BTS3E | US3TIecess 18-0cl-B1 fin house check Ded-10) I Pk chack: Oct-11

Hama
Cabbrbed by: ko Kasral ummwm
Agpeaed by Kantja Pl t Q‘.‘é‘fﬁ%‘f
“l'q:l'l 14, 2011

This cafibralion corificats shall nol bo —-—qﬂhummﬂ_l_\b‘ i o i Lo

Cantilicale No: ET3-17E2_Ap11
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Calibration Laboratory of

Kalitrlgrdisnat
Schmid & Partner :: arvice sulsse ddtslonmage
Engineearing AG 5 Harvitio svizrero o laratura
Soughaussivasss 43, 8084 Zurich, Swiktrerisnd Sweinn Calibralion Sarvice
Accredion by ihe Swiss Acorodiation Secvics (SAS) Accroditstion ba: SCS 108

The Ewiss Accredialion Bervics ls ohe of (he signalosias to the EA
Khudlilateral Agresment for the recognition of callbralion cenificates

Glossary:

TSL Esgue simulaling liquid

NORMx, vz sunsHivity in free space

ConwF sansilivity in TSL [ NORMzx,y.z

DeP dinde compression point

CF crest fnctor (1iduty_cycle) of the RF signal

ABC madulation dopandont linearization paramelers

Polarization p p mdadion around probo axis

Polarization & B rotation around an axis thal is in the plane normal Lo probe axis {(at measurement center),

L&, & = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:

&) |EEE Sid 1528-2003, "IEEE Recommanded Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Dovices: Measuramant
Techniques®, Decamber 2003

by IEC 62209-1, "Proceduro lo maasure the Specific Absorption Rate (SAR) for hand-held devices used in closa
proximity to the ear (requency renge of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

s NORMxy.z: Assessed for E-linld polarization & = 0 (f < 900 MHz in TEM-cef; { > 1800 MHz: R22 waveguida).
HORMxy, z ane only intermediate values, Lo, the uncertainties of NORMx,y.Z does not atfect the E-fiald
uncardainty inside TSL (see below ComvF).

*  NORM{f)x Y.z = NORMx, .2 * frequency_response (see Froquency Response Chart), This linearization ks
implameniad in DASY4 software versions later than 4.2, Tha unceriainly of the frequency responsa is included
in thy stabed uncerainty of ComdE.

+  DCPxyz DCP are numarical lincanzation parameters assessed based on the data of power swoop with CW
signal (nd uncartainty required), DCP does nol depend on froquoncy nor media.

+ PAR: PAR s Ihe Peak lo Average Ratio that is nol calibrated but determined based on the signal
characteristics

o Axyr Bxyz; Gy aro numarios linesrzation paramaters in dB assessed based on the data of power
swnap for specific modulation signal. The parametars do nol depand on frequancy nor media.

= VR VR s the validity range of the calitration ralated fo the average diode vollage or DAE voltage in m,

+  ConvF and Boundary Effect Parsmeters: Assassed In flsl phantom using E-field (or Temperalure Transfor
Standard for | = 800 MHz} ard Inside waveguide uskng analytical field distribulions based on power
measuremants for { > 800 MHz. The same satups are used for assessment of the paramelers applied for
boundary compensation {alpha, daplh) of which typical incertainly vaheos aro given, Thesa paramelars s
usad in DASYE software to improve probs accuracy close io the boundary, The sensitivity in TSL corresponds
o NORMy .z * ConvF whereby the uncertainly corresponds 1o that given lor ComdF, A frequency dependeant
ComvF is used in DASY version 4.4 and highar which allows exiending the valldity from + 50 MHz to £ 100
MHz.

+  Spharical isotropy (A0 devialion from fsoiropy): in a field of low gradients realized using a flat phantom
exposed by o patch anlenna,

* Sanzor Offzel. The sensor olfsel comesponds 1o the oftsst of vifual measursmant centas rom the probe p
{on probe axis). No lolerance requined,

Crtificats No: ET3A782_Apr1t Page 2l 11
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ETIDVE — SMN:1TE2 Apeil 14, 2011

Probe ET3DV6

SN:1782

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

Calibrated for DASY/EASY Systems
{Mate: non-compatible with DASY2 systeml)

Coriificate Mo: ET3-1782_Apr11 Page 3 of 11
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ETADOVE- SN1TEZ Ageil 14, 2011
DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782
Basic Calibration Parameters
Bensor X Sansor ¥ Sansar & | Une (k=2)
Moem (pVivim’)” 2.07 1.66 1.42 £10.1%
DCP [mV)" G6.4 H6.6 a7e
Medulation Calibration Parameters .
uin Communication System Name PAR A B [ ViR Ung
i} B dE my (k=2}
10000 W 000 | X | ooa 0.00 1.00 1111 1.9 %
¥ | ooa 0.00 100 | 1410
Z | ona 000 100 | 1451

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

:TM unconaintes of Nonm, ¥ .Z do not sifect it skl uncertainty insks TSL (oo Pages S and 6]
i i p

;.I.:u'lufuguﬂmﬁa'dmm s dvation fom Bnear respoose applying Ecngatar tetibubon and is cepressed ke tha square of e

Carlificate No: ET3-1782_Apri1
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ETIDVE- SK:1782 Agril 14, 2011
DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782
Calibration Parameter Determined in Head Tissuo Simulating Modia
Rolative Condustivity Dopth | Unet. |
| tqMnz)® | posmittivity’ | js)® | ComvEX | ConwFY | ConvFZ | mipha | {mem) (k2]
450 435 0.7 .68 .68 6.80 021 | 299 | +134%
815 415 0.00 832 822 6.22 D88 | 183 | :120%
1750 401 1.37 5,14 5.14 514 057 | 253 | +120%
1800 a0.0 1,40 495 495 495 058 | 254 | +120%
2450 .2 1.80 437 437 437 0A0 | 183 | +120%

¥ Frecuancy validty of ¢ memﬂﬂﬂlﬂmhﬂmﬂ ﬂilh#ﬂ?ﬂﬂhi 50 MH. Tha wecedakdy i the R3S

of By G

'mhmm:m T vy of Essuo parsmaiees (s and a) can be relaend 40 8 10°% if bguid compsnanton fomsuls & spoled 1o
wrwsrd SAR vaturs Nmm:ﬁh he vaidiy o Sesue pammulen (s and o) is resicled 10 & 5% The unceriainty is tha RSS of
Ew Cormf y hor |t tisson

Certilicade Moc ET3-1782_Aprit

Page 8ol 11
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ETIONG= S3;1TH2 Apil 14, 2011

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

Calibration Parameter Determined in Body Tissue Simulating Media

& Rolative + MHHE_IH'] Depih Unet
| F{MHe " | Permittivity {Btm) | ConyFX | ComvFY | ConvFZ | Alpta | (mm) (k=)
450 56.7 094 7.48 7.49 749 | 018 | 234 | +134% |
| 835 562 0.97 603 603 | o603 | 085 | w7z | 2120%
1750 53,4 149 454 454 454 | oga | 270 | +120% |
1500 533 152 | am 434 43t | 0ga | 257 | 2120%
2450 52.7 195 294 .94 3s4 | 0go | 13 | +120% |

® Fimquancy waldity of £ 100 Mikr ondy apples for DAS'Y vi 4 and higher (se0 Poge 2), ebee it is resiniched b & 50 Mg, The uncensinly i e RS3
of tha ConwF iy ol calibraion | y o B iy fer T Indicolod bequency haed

’Humm:m,mmhmmpmmmumm HO% i gt conmpansation foemaa s appled o
mansiaed SAR valors. A Traguahcias above 3 GHE, T validty of lissus parermebers (o and o) is restricied o = 8%, The utnceriainty s the RES of
(ha Coimd urcarainty for indicatia Lings! Estun patamolers

Costificale Moo ET3-1782_Apci1 Paga &of 11
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ETIOVE- EN:1TE2 Agpnl 14, 2011

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

13- [

Frequency response (normalized)
g s
L]

TTITTT T T T

Uncertalnty of Frequency Response of E-flold: £ 6.3% (k=2)

Certificate No: ET3-1782_Apr11 Page 7 of 11
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ETIOAG- SN 1TE2 April 14, 2011

Receiving Pattern (¢), 9 = 0°

=600 MHz TEM =1800 MHz R22
- " “ "I'I-'T' " - ! -.u.-'_:" g .Ill r
rl i
r e . (] ® = L] L
Tol x ¥ £ Tl x ¥ 4

i | |

IE -]/ S ST e o L o * 1.........'__;_.. . o T U l_‘_..,_;. -
1 I 1 i {

0% : SR TSRS SIS (STt (TSSO N
i ._.Lal A |-"i;q| i J‘un i |£____|__|_|_5.5| - .Iml AL tlinl
Rel 7]

|&-H'E ﬂChEl! Iiﬁfd-lz _‘SIEA-J

Uncertainty of Axial Isofropy Assessmant: £ 0.5% (k=2)

Carlificato Mo ETI-1TA2_Apri1 Page Bal 11
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(TEM cell , f = 800 MHz)
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Apr 14, 2011

Irput Signal [uV]

o o
SAR [miWlemd)
xumﬂw Ym‘l'-#wﬂﬂﬂ
. |
Z compensated Zncd
2
| i
E 14— 117 [ +HitH ik
i O -l s e L
b LT = 1
] T 4 !.1|_ i
s II .’l | : i |
10 108 W0 e 1@ 10
SAR
:m'f!pijnshi lnn!ur-:'ju-.llll vun‘#um
.
vnutwu-i‘lnuuu zm-p"‘a'!-nd I!mtom_'lp!unﬂ

Uncertainty of Linearity Assessment: £ 0.6% (ke2)

Cariificale No: ET3ATE2_Aprid Page 9of 11
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ETIDVE- SN: 1782 April 14, 2011

Conversion Factor Assessment

1= 1750 MHz WGLS R22 (H_convF) 1= 835 MHE WGLSE R (H_comF)

— g
ey el
2l (5] L Y] L
] manad T

Deviation from Isotropy in Liquid
Error (§, §), 1 =900 MHz

-ia 04 -08 04 02 0O 02 04 OB 0B 10
Uncertainty of Spherical lsotropy Assessment: £ 2,6% (k=2)

Caoriificais No: ET3-1782_Aprit Page 10 of 11
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ETIVE- SN 1782 gl 14, 2011

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

Other Probe Parametors

Sansor Arrangermisn Triangular
Conneclor Angl (7} Mot apphcabile
Mechanical Surface Detoction Moda onabled
Oplical Surtace Delection Mode disabisg
Probe Overadl Length X7 mm
Probe Body Dinrmobers 10 mm
Tip Length 10 mm
Tip Dineter 6.8 mm
Frobe Tip o Sensor X Calibration Poin Il 27 mm
Proba Tip o Senzor ¥ Calbration Poind 2.7 mm
Proba Tip 1o Sonsor £ Calibration Poinl 27 mm
Recommanded Measurement Distance from Surface & mm

Cerificato No: ET3-1782_Apri1 Pago 116l 11
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-DAE 3 Calibration Certificate

Calibration Laboratory of Sy

Schmid & Partner S
Engineering AG 2]

Zeughaussirasse 43, 8004 Zurich, Switzerland A

Accredited by the Swiss Accreditation Senvice [SAS)
The Swiss Accreditation Service ks one of the signatories 1o the EA
Multilateral Agreement lor the recegnition of calibration certificates

Cilent

Objoct

Calibraion procedure(s)

This caliteation cantificals docements the iraceabilty to nional standards, which realize ihe physscal units of measunements (S1].
Tha maasuremants and the uncarmnties with confidence probabdty ane ghven on thi lollowing pages and s par of the cenificats.

Al calibeaions have been conducied In the closed laboratary facility: emecnment Tempenatune (22 = 3)°C and humsdity < 70%.

Cafibration Equipment used (METE critical for calibration)

Prirmary Standards iDe Cal Data (Cortificate No.) Scheduled Casiration
Kmishioy Multimotoe Type 2001 SM: DR1027E 28-50p-10 (Mo 10376 Sep-11

Secondary Siandads D # Chacl Data (in housa) Schoduled Check
Calibeator Box V11 SE UMS 006 AB 1004 08-Jun-11 {in howsa check) In house check: Jun-12

Cartificate No: DAE3-479_Aug11 Page 1ol 5
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Calibration Laboratory of P,

A Sehweizerischer Kalibrisrdions!
Schmid & Partner —— ¢ Servico sulsse détalonnage
Engineering AG £ 3 Sorvizlo svizzaro di tarstura
Zrughausstrasse 43, 8004 Zurich, Switzedtand ?ﬁﬁ‘}? S swiss Calibeation Service
gttt
Aocredited by the Swiss Accredtation Serece (SAS) Accreditation Mo.: SCS 108

The Swiss Accreditation Service is one of ihe signalories to the EA
Multilateral Agreement for the recegnition of calibration certificates

Glossary
DAE data acquisition electronics
Connector angle  information used in DASY system to align probe sensor X to the robot

coordinate system.

Methods Applied and Interpretation of Parameters
* DC Vollage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

= Conneclor angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

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

+ DC Voltage Measurement Linearily: Verfication of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measuremeant.

* Common mode sensitivity: Influence of a positive or negative commen mode voltage on
the differential measurement.

s  Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

= AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

* [nput Offsel Measurement. Cutput voltage and statistical results over a large number of
zero voltage measurements,

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

* Inputf resistance: Typical value for infarmation: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

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

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

Cartificate Mo: DAE3-4T9_Augi1 Paga 2 ol 5
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DC Voltage Measurement
AD - Converter Resolution nominal
High Ranga: ILSB = B.apV, full range =  -100...4+300 my
Low Range: 1ILEB = 8inV, full range = -1......+3mV
DASY measurement paramaters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X ) z
High Range 403,335 £ 0.1% (k=2) | 404.663 + 0.1% (k=2) | 404.429 + 0.1% (k=2)
Low Range 396166 £ 0.7% (k=2) | 3.95051 + 0.7% (k=2) | 396781 £ 0.7% (k=2)
Connector Angle

|cmammumu:msvw

7.56%%x1"

Cartificate No: DAE3-479_Aug11
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Appendix
1. DC Voltage Linearity
High Range Reading (uV) Ditterance (uV) Error (%)
Channel X+ Input 2000011 -1.15 -0.00
Channel X +Input 20000.71 051 0.00
Channel X - Input A8ET.07 283 0,01
Channel ¥ + Input 1999808.0 217 0.00
Channel ¥ +Input 19994 57 543 003
Channel ¥ - Input -20001.85 215 0.01
Channel Z +Input 200000.9 0.60 0.00
Channel Z +Input 18947 55 -3.14 -0.02
Channel Z - Input 19850 .50 0.80 0.00
Low Range Reading (V) Difference (V) Error (%)
Channel X +Input 1999.8 -0.23 0,01
Chanmnel X +Input 199.86 0.16 0.08
Chanmnel X - Input -200.29 0.3 0.18
Charnnel ¥ +Input 1933.7 029 -0.01
Channel ¥ + Input 199.31 069 0.35
Channel ¥ - Input -201.78 178 0.88
Channel 2 + Input 1999.9 021 0.01
Channel T + Input 19927 0,63 032
Channel 2 - Input -200.76 ALTE 0.38
2. Common mode sensitivity
DASY measurement parameters: Auto Zoro Time: 3 sec; Measuring time; 3 sec
Commeon mode High Range Low Range
Input Voltage (m¥) Average Reading (uV) Avernge Reading (uV)
Channel X 200 18.40 16,77
- 200 -15.99 -A7.76
Channal ¥ 200 713 681
- 200 807 A70
Channel Z 200 -T.24 773
= 200 66T 6.51
3. Channel separation
DASY maasumment parametars: Auto Zaro Time: 3 sec; Measuring tima: 3 sec
Input Voltage (mV) | Channel X (uV) | Channal ¥ (pV) | Channel Z (uV)
Channel X 200 - 1.88 -1.20
Channel ¥ 200 2.40 - 4.80
Channel Z 200 1.65 -1.03 -
Canificale No: DAE3-479_Aug! Paged ol 5
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4. AD-Converter Values with inputs shorted
DASY measurement paramelens: Aulo Zaro Time: 3 sec; Measuring time: 3 sec
High Rangs (LSE) Low Range (LSB)

Channel X 15757 16312
Channel ¥ 16204 17522
Channel Z 15654 16205

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

Input 10Mi
Average (uV) | min. Oftset (1) | max Oftset(uvy | ' ?E‘v";"““
Channal X 0.03 -1.50 am 068
Channel ¥ 0,72 215 0.78 0.66
Channel 2 -0.59 -1.29 070 038
6. Input Offset Current
Nominal Input circultry offset current on all channels: <25{A
7. Input Resistance (Typical values for information)
Zarolng (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical vatues for information)
Typlcal values Alarm Level (VDC)
Supply (+ Vo) +7.9
Supply (- Vec) 7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vec) +0.01 +6 +14
Supply (- Vec) =0.01 -8 .

Cartificale No: DAE3-4T8_Auwg11
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Calibration Laboratory of &,ﬁ_ g Schwsizerischor Kallbriordienst

Schmid & Partner : c Service suissn ddtalsnnngs
Engmesaring AG T 3 Sarvizio avitzera di taratura

Mnaﬂll'llll E!. B0 Zurkeh, Swilzariand -{ﬁﬁ; s Swiss Calibration Servbco

Accradited by the Swiea Accroditation Servics (SAS5)
Thi Swiss Accraditation Sarvice I8 one of the signadories to the EA
Mulitlateral Agreansant for the recognition of calibration certificales

Accroditstion No.: SCS 108

F690501/RF-SAR001974
2012-01-18

cient 5G5S KES (Dymstec) Cartificate No: DAISV2-490_May10
CALIBRATION CERTIFICATE
Otject DE35V2 - 5N: 490
Calibmton proceduns{s) QA CAL-05.vT
Calibration procedure for dipole validalion kits
Callton date May 21, 2010

This calEwnson caificale documants the rmceability o naSonal standonds, which roaime Te physical unils of moasursments (53)
Tt st armesnils ord the uncortantes win confidente probubiity oes given on (e loliowing pages mnd aro pad of he cerificalo.

Calimton Equipmant used (METE criical for cakibention)

Al ealtvatons hinag bedn conifuched in the chosed kabandany bacilly environmenl bemperabsre [22 & 3)°C and humidily < 70%.

Primary Standands D# G!Dlllw MNa ) Seteduled Colibraton

Power mastor EPM-LE2A GRITASITO 08-0nca-00 (Mo, T17-01086) Q10

Powar sanaor HP 84814 LUS3T2RITEI D6-0cd-00 {Na. 21T-01088) Qel-10

Refernrce 20 dB Afipnusion SN 5088 {20g) 30-Mar-10 (Na. 21701158} Mar-11

Type-N mismalch consbination SN: B047.2 J OEI2T 30-Mar-10 (Mo, 2IT01162) Mar-11

Raferancs Probs ESI0VA SN 3205 M-Apr- 10 (Na. ES3-3205_Apd 0] Apr-11

DAEL SN 80 02-Mar-10 (Mo, DAL _Mar10) Mar-11

Sucondany Sandants o Check Date (in house) Schoduied Check

Powar sonaor HP B4BLA WYAN0E23T 6-0eca-02 (In howne check Oct-09) In housa chack: Oct-11

AF gensnbol RS SWT-06 100005 #-ig -5 i howse check Oot-Orily I heomes chack: Dct-11
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Glossary:

TSL lissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 622091, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz 1o 3 GHz)",
February 2005

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Decumentation:
d) DASY4/5 System Handbook

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

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

»  Feed Point Impedance and Return Loss: These paramelers are measured with the dipole
positioned under the liquid filled phantom. The impedance slated s transformed from the
measurement at the SMA connector o the leed point. The Return Loss ensures low
reflected power. No uncertainty required.

s Elpetrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

»  SAR normalized; SAR as measured, normalized to an input power of 1 W at the antenna
conneclor.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

Cenglicaln Mo: DE3SV2-400_May10 Pago 2 of 9
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Measurement Conditions
DASY systam configuration. as far as nol given on page 1.

DASY Version DASYS V5.2

Extrapolation Advanced Extrapolation

Phantom Maodutar Flat Phanbom V4.9

Distance Dipole Conter - TSL 15 mim wilh Spacer

Zoom Scan Resolutlon dx, dy, dz =5 mm

Froquoncy B35 MHz £ 1 MMz
Head TSL parameters

Tha lors and calculalions wine applied.
Tamparatura Parmittivity Conductivity

Nominal Head TSL parameters 22.0'C 415 090 mhaim

Moasured Hoad TSL paramoters (#20£02)°C 41.7£6% 0.91 mho/m 2 6 %

Head TSL temperature during test (225:02)'C — o
SAR result with Head TSL

SAR averaged over 1.cm’ |1 g) of Head TSL Condition

5AR measwed 250 mWW inpuf power 242mWig

SAR nomalipad nodmiafized o 1W W68 mW i g

SAR for nominal Head TSL paramaters nommalized 1o 1W 9,62 mW Ig £ 17.0 % (k=2)

SAR avaragod ovar 10 cm® (10 g) of Head TSL candibion

SAR measuned 250 miW input power 1.58 mW /g

SAR normalized nommalized (o 1W 632mWig

SAR for nominal Head TSL parameters normalized o 1W 6.20 mW ig £ 16.5 % (k=2)

Cariificain No: DAIEVZ-400_May10 Page 3 of
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Body TSL parameters
Thia fallowing parmmaboers and caloulations were applied.
Temperalura Parmittivity Conductivity
Nominal Body TS5L parameters 220"C 552 87T mb'm
Measurad Body TSL parameters {220+ 0.2)°C BA2+6% 088 mhofm £ 6 %
Body TSL temparature during test (220+02)"C — -
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR maasured 250 mW inpud powear 248 mWig
SAR nomalized nommadized o W 100mW g
SAR for nominal Body TSL parametars nomiadized o 1W B84 MW/ g £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL canditicn
SAR measuned 250 MW inpud powear 1683mW g
SAR normalized nommelized to TW B52mW g
SAR for nominal Body TS0 paramalars nomalized 1o 1W 6,47 mW | g £ 16.5 % (k=2)

Cerlificate No: DEAGEVE-400_May10
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Appendix
Antenna Parameters with Head TSL
Impadance, ransformed 1o feed poin 488 (1-53 0
Return Loss - 254 dB
Antenna Parameters with Body TSL
Impedance, ransformed 1o feed poim 454 (1- 6.9 [}
Raburn Loss -21.2 098
General Antenna Parameters and Design
| Etoctical Detay (one direction) | 1.381 s

Afber lang term use with 100W radialed pawer, anly a slight warming of the dipals near ihe feedpaint can be measund,

The dipole iz made of standard semarigid conxial cable. The cenlar conductor ol he leeding lina is directly conneciad 1o tha
second arm of the dipobe, The antenna is tharefore shorl-circulted for DC-signals,

No excessive force musi be applied to the dipole arms, because thay might bend o the scidered connections near the
feedpoint may ba damaged.

Additional EUT Data
Manufactured by SPEAG
Manufactured on May 18, 2003

Cortificalo No: DEISVZ-400_May10 Pago 5ol @
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DateSTime: 21.05.2000 10:57:47

Test Laboratory: SPEAG, Zurich, Switzedand
DUT: Dipole 835 MHz; Type: DISV2; Serial: DEISV - SN:490

Communication System: CW; Frequeney: 835 MHz; Duty Cyele: 111

Medium: HSL900

Medium parameters used: = 835 MHz a = 091 mha/m; &= 41.9; p= 1000 k;g."ml
Phamtom section: Flat Section

Measurement Standard: DASYS (IEEETEC/ANSI €63.19-2007)

DASYS Configuration:
*  Probe: ESIDVI - SNI205; ConvFie.08, 6,03, 6,035 Calibrated: 30042010
*  Sensar-Surface: Imm {Mechanical Surface Detection)
& Ebectronics: DAE4 Sn601; Calibrated: 02.03.2010
®  Phamon: Flat Plantom 4905 Type: QDO00PASAA; Serkal: 1001
»  Measuremend SW: DASYS, VA2 Build 162; SEMCAD X Version 14.0 Build 61

Pin=250 mW /id=15mm. dist=3.0mm (ES-Probe)Zoom Scan (Tx7x7)yCube 0: Measurement

gricl: dx=5mm, dy=5mm, dz=3mm

Reference Value = 57.1 Vim; Power Drift = 0.00869 dB
Peak SAR (extrapolated) = 3.6 Wikg

SAR(L g) = 2.42 mWig; SAR(10 g) = 1.58 mWig
Muaximum value of SAR (messured) = 2.8 mWig

0 dB = 2.8mWig

Ceificate No: D83SV2-480_May10 Page 6ol 8




Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body

DateS Time: 20.05.2010 10:28:20
Test Labommtory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHe; Type: DE3SVI; Serial: DEISV2 - SN:490

Communication System: CW; Frequency: 835 MHz; Duty Cyele: 1:1

Medium: MS1L900

Medium pammeters used: [= 835 MHz: o = 0.98 mho/m; &, = 54.2; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY 3 (IEEETECSANSI C63.19-2007)

DASYS Configuration:
®  Probe: ESIDVE - SNI20S; ConvF(5.86, 5,86, S.86); Calibrated: 30.04.2010
*  Semsor-Surface: Imm (Mechanical Surface Detection)
*  Electronics: DAEA Sail [; Colibrated: 02.03.2010
®  PMaantom: Flat Phastom 4.90; Type: QDOOPOAA: Serinl; 1001
*  Memsurement SW: DASYS, V5.2 Baild 162; SEMCAD X Version 14.0 Build 61

Pin250 mW /d=15mm, disi=3.0mm (ES-Probe)/Zoom Scan {7x7x7)Cube 0: Measurement
grid; dx=5mm, dy=>3mm, de=5mm

Reference Value = 56.1 Vim; Power Irift = 0.000723 dB

Peak SAR (extrapolated) = 3.65 Wikg

SAR(E g) =249 mWig SAR(I0 g) = 1.63 mW/g

Maximum value of SAR (measured) = 2,89 mWig

T4

-Lu

A8

At

{8 = 2.8%m W
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Impedance Measurement Plot for Body TSL
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- 1900 Dipole Calibration Certificate

Calibration Laboratory of g Schwelzarinchor Kallbriardiamst
Schmid & Partner ¢ Service sulsse détalonnage
Engineering AG Servizio svizzero di tarmturn

Zoughsunsirasse 43, 8004 Zurich, Switzerland 5 swiss Calltration Service

Accrsdied by e Swizs Accrodilation Sonvice [SAS) Azcreditation Bo.: SCS 108
The Bwiss Accredilation Service ks onn al th signataries 1o ihe EA
Multilataral Agreamant fof ila recognition of calibration cerificaton

cient  SGS KES (Dymstec) Ceriiticate Ko: D1900V2-5d033_May10
CALIBRATION CERTIFICATE

Oigect D1800V2 - SN: 54033

Calitiation proceduns{u) QA CAL-05.v7
Calibration procedure for dipole validation kits

Calbmsien dala: May 26, 2010

This calEsabon cortilcaln documonts. tha racenbity fo nalionad standarge, which realize tha physicsl units of moasuraments (51)
The moasuromenis and e urcerininiieg wilh conlidonce probstdity ane given on S loowing pages and are par of tha conilicatn,

A cabtuntions hane baan conductad in B clospd Inbealory lacilly: emdronmenl inmperatuns (22 = 3°C and humidity < 70%.

Cabiation Equipement usod [METE critical lor calibration)

Prinary Standards 0w Cal Date (Carstieate No.) Schadulod Calk

Powr mater EPM-1424 GEATAROTOL 6-CIct-00 (No. 217-01086) Oer10

Pownr senmar HP G481 UEITERITE CE-Cct-00 (Mo, 217-01008) Qet-10

Falarence 0 di Aflerualos SN: 5086 [20g) 0-Mar-10 Mo 217-01158) M1

Typo-N mismatch combination | SAL 50472 /06327 S0-Man10 (Mo, 217-01102) Mar-11

Fislurence Protn ES30W SN: 3508 30-Ape-10 (Mo, ES3-0208_Apri0) Ao

DWES SN: 601 £ Mar-10 (Ho. DAE-501_Marig) Mar11

Sgcordary Stardards ine ook Data (in houss) Schedulod Chack

Power sensal HP B481A MY 1092317 18-0lc1-02 (In house chock Oct-0a) 1m house chogic: Ot 11

AF panaraior AAS SMT-08 100005 4-Aug-83 {in howse check Oct-06) fin hous checic Cct-11

Hateark Analyzar HP BT53E USITI90585 54206 18-Ock01 (in housa chack Oct-0T) n i ehock: Oct- 10
Maine Funciion EBignaine

Conlibratn by Diine Ty Libohory Technisian tf) LT

Apprave Ly. Katjn Pekovic Techwical M j@é’ ?;;I

Issund: May 27, 2010

| This callwralion certilicato shall not be reproduced enxcept in 1ull witheut smtten approval of the labocrtory.
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Callbration Laboratory of ,@k Schweizesischar Kadibrierdenst
Schmid & Pariner = Service sulssn délatonnage
Engineering AG 2 = Servizio svizzoro i araturs
Toughsussirasse 43, 8004 Zusich, Swittettane "‘5@* Syitan Calllatian Servies
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Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) In the Human Head fram Wireless
Communications Devices: Measurement Techniques”, December 2003

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

c) Federal Communications Commission Office of Engineering & Technology (FCC QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequancy Emissions®,
Supplement G (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 cerificate. All figures stated in the cerificate are valid at the frequency indicated.

= Antenna Paramelers with TSL: The dipole is mounted with the spacer to position ils feed
point exactly below the center marking of the flat phantom section, with the ams oriented
parallel to the body axis.

* Feed Point Impedance and Return Loss: These paramelers are measurad with the dipole
positionad under the liguid filed phantom. The impedance stated s transformed from the
measurement at the SMA conneclor to the feed point. The Retum Loss ensures low
raflected power. No uncertainty required.

+ Elecirical Delay: One-way delay between the SMA conneclor and the antenna feed point.
Mo uncertainty required.

* SAR measured: SAR measured at the staled anlenna Inpul power.

*  SAR normalized: SAR as measured, normalized 1o an inpul power of 1 W at the anlenna
conneclor.

= S5AR for nominal TSL parameters: The measured TSL paramelers are used to calculale the

nominal SAR result,

Carlificae Mo: D1900VE-58033_ May10 Page 2 ol §
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Measurement Conditions
DASY system configuration, as far as not of page 1.
DASY Version DASYS V2
Exftrapolation Advanced Exirapalation
Phantom Modular Flal Phanom V5.0
Distance Dipole Centor - TSL 10 mm with Spacer
Zoom Scan Resalution dx, dy, dz = 5 mm
Fraquency 1000 MHz = 1 MHz
Head TSL parameters
Thee following parsmebens and calculatons were applied.
Temperature Pormittivity Conductivity
Nominal Head TSL parametors 20°C 40.0 1.40 mhao/m
Measured Head TSL paramotors (220+02)°C DT26% 141 mhoim = 6%
Head TSL femperature durlng test 21.5:02)°C - e
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR measurod 250 mW inpul power 890 mW /g
SAR normalizod normalized to 1W 39.6mW /g
SAR for noménal Head TSL paramaters normalized to TW 3900 MW i = 17.0 % (k=2)
SAH averagod over 10 em” (10 g} of Head TSL conditlon
SAR measured 250 mW input powar S15mW g
SAR normalized normalized to TW 206mW g
SAR for nominal Head TSL paramealars normalized to 1W 20.5 MW fg = 16.5 % (k=2)

Carificaio No: D1900V2-54003_May10
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Body TSL parameters
The following parameters and calculations wese applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters =20'C 633 1.52 mhofm
Moasured Body TSL parnmotors (22,0 £ 0.2) *C 541 26% 1.52 mhoim =6 %
Bady TSL temperature dusing test (@16202)C
SAR result with Body TSL
SAR averaged over 1 em’ {1 g) of Body TSL Condition
SAR meastired 250 mW inpul power 103mWig
SAR noemalized normalized bo 1W 412 mW g
SAR lor nominal Body TSL paremators normalized to 1W 413 mW [ g =17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL conmdtian
SAR measured 250 mwW Input power 550 mW /g
SAR normalized normalized o 1W 220m\W g
SAR for nominal Body TSL paramaters normalized to 1YW 220 mW [ g = 18.5 % (k=2)

Corilicase No: D1B00V2-54003_May10
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Appendix
Antenna Parameters with Head TSL
Impadance, transformed to loed poant 4050 +38|0
Retum Loss - 20,4 dB
Antenna Parameters with Body TSL
Impadance, ransformed 1o feed poin 47000+ 430
Refum Loss - 254 dB
General Antenna Parameters and Design
Elecirical Dolay ane diroction) | 1206 ns |

Atler long torm uso with 100W rdiated power, only a S8 warming of the dipole near the feedpeint can be measured.

The dipole ls madsa of standard semirigid coaxial cable, The center conducior of the feeding ling Is directly connacted to tha
secand arm of the dipole, The antenna is therelone shorcircuiod for DC-signals.

Mo excessive force must be applied 1o the dipole arms, bacausse they might bend or the soldened conneclions noar o
feedpoint may be damaged.

Additional EUT Data
Manudactured by SPEAG
Manudactured an March 17, 2003

Cortificate No: D1000VE-54033 May10 Page 50
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DASYS5 Validation Report for Head TSL

DatefTime: 17.05.2010 15:51:21
Test Labormtory: SPEAG, Zurich, Switzerlond
DUT: Dipole 1900 MHz; Type: DI900V2; Serial: D900V - SN:Sd033

Communication System: CW; Frequency: 1900 MHz; Duty Cycle: 1:1

Mediuvm: HSL. U1 BB

Medivm parameters used: 7= 1900 MHz: a = 141 mbodm; &, = 39.8; p = 1000 kgfma
Phantom section: Flat Section

Measurement Standard: DASY S (IEEENEC/ANSI C63,19-2007)

DASYS Configuration;
»  Probe: ESADVA - SN3205; ConvF(5.09, 5.00, 5.09); Calibrated: 30,04.2010
»  Sensor-Surface: Imm (Mechanical Surface Detection)
+ Electronies: DAE Sn601; Calibrved: 02.03.2010
o Phantom: Flst Phantom 5.0 (front); Type: QDODOOPS0AA; Serial: 1001
o Measurement SW: DASYS, V5.2 Build 162; SEMCAD X Version 14,0 Build 61

Pin=250 mW /fd=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Mepsurement
grids dx=3mm, dy=5mm, de=3mm

Reference Value = 97.4 Vim; Power Drift = 0.00578 dB

Peak SAR (extrapolmed) = 18.3 Wikg

SAR(L g} = 9.9 mW/g; SAR(L0 g) = 5,15 mW/g

Maximum value of SAR (measured) = 12.4 mW/g

0dB = 124mWig

Certilicate Ne: D1000V2-50033_May10 Pago 8 ol @



Report File No. : F690501/RF-SAR001974
Date of Issue : 2012-01-18
Page : 88/90

Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body

Date/Time: 26.05.2000 15:04:02
Test Labormtory; SPEAG, Zurich, Switzerdand
DUT: Dipole 1900 MHz; Type: D900V 2; Sevial: DIYO0V2 - SN:5d033

Communication System: CW; Frequency: 1900 MHz; Duty Cycle: 1:1

Medivm: MSLUII BB

Medium parmmeters used: [= 1900 MHz: o = 1.52 mhofm; 6= 54.1; p = |0 kgfm"
Phantom section: Flal Section

Mensurement Standard: DASY S (IEEEMTEC/ANS]I C63.19-2007)

ASYS Configuration:
+  Probe: ESIDVE - SN3205: ConvF(4.59, 4.59, 4.59); Calibrated: 30,04.2010
o Sensor-Surface: Imm (Mechanical Surface Detection)
»  Electronics: DAE4 Sn601; Calibrated: 02.03.2010
= Phantom: Flat Phantom 5.0 (back); Type: QDODOPS0AA; Seral: 1002
o Measurement SW: DASYS, V5.2 Build 162; SEMCAD X Version 14.0 Build 61

Pin=250 mW /d=10mm, dist=3.0mm {ES-Probe)/Zoom Sean (7x7x7) /Cube 0: Measurement
grid: dx=5mm, dy=5mm, de=5nun

Reference Value = 97.2 Vim; Power Dvift = -0.00657 dB

Peak SAR (extrapolated) = 17.1 Wikg

SAR(I gl = 10.3 mW/g; SAR(I0 g) = 5.5 mW/g

Maximum value of SAR (measured) = 12,9 mW/g

0dB = 129mW/g

Cenilicale No: D1900V2-5d033_ May 10 Page Bol 9



Impedance Measurement Plot for Body TSL
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