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1. INTRODUCTION

The FCC has adopted the guidelines for evaluating the environmental effects of radio frequency radiation in

ET Docket 93-62 on Aug. 6, 1996 to protect the public and workers from the potential hazards of RF

emissions due to FCC-regulated portable devices.

The safety limits used for the environmental evaluation measurements are based on the criteria published by
the American National Standards Institute (ANSI) for localized specific absorption rate (SAR) in IEEE/ANSI
C95.1-1992 Standard for Safety Levels with Respect to Human Exposure to Radio Frequency
Electromagnetic Fields, 3 kHz to 300 GHz. 1992 by the Institute of Electrical and Electronics Engineers, Inc.,
New York, New York 10017. The measurement procedure described in IEEE/ANSI C95.3-1992
Recommended Practice for the Measurement of Potentially Hazardous Electromagnetic Fields - RF and
Microwave is used for guidance in measuring SAR due to the RF radiation exposure from the Equipment
Under Test (EUT). 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 NCRP, 1986, Bethesda, MD 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.

SAR Definition

Specific Absorption Rate (SAR) is defined as the time derivative of the incremental electromagnetic energy
(dwW) absorbed by (dissipated in) an incremental mass (dm) contained in a volume element (dV) of a given
density (r ). It is also defined as the rate of RF energy absorption per unit mass at a point in an absorbing
body.

CAN . d(dU)= d(du)
dt dm dt pdv

Figure 2. SAR Mathematical Equation
SAR Is expressed in units of Watts per Kilogram (W/kg).

SAR = o E: / P
where:
o] = conductivity of the tissue-simulant material (S/m)
p = mass density of the tissue-simulant material (kg/m°)
E = Total RMS electric field strength (V/m)

NOTE: The primary factors that control rate of energy absorption were found to be the wavelength of the
incident field in relations to the dimensions and geometry of the irradiated organism, the orientation of the
organism in relation to the polarity of field vectors, the presence of reflecting surfaces, and whether

conductive contact is made by the organism with a ground plane.
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2. DESCRIPTION OF DEVICE

Environmental evaluation measurements of specific absorption rate (SAR) distributions in emulated human
head and body tissues exposed to radio frequency (RF) radiation from wireless portable devices for
compliance with the rules and regulations of the U.S. Federal Communications Commission (FCC).

EUT Type Cellular/PCS GSM/GPRS & Cellular WCDMA/HSPA Phone with Bluetooth and WLAN
FCC ID: ZNFE612F

Model: LG-E612f

Additional Model: LG-E612F, E612f, E612F, LGE612f, LGE612F

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

Application Type Certification

Mode(s) of Operation GSM850/GSM1900 /\WCDMAS850 /802.11b/g/n

Tx Frequency 824.20 - 848.80 MHz (GSM850) /1 850.20 — 1 909.80 MHz (GSM1900)

826.4~846.6 MHz (WCDMAB850)/ 2 412- 2 462 MHz (WLAN)
2 402 — 2 480 MHz (Bluetooth)

Rx Frequency 869.20 - 893.80 MHz (GSM850)/ 1 930.20 — 1 989.80 MHz (GSM1900)
871.4 - 891.6 MHz (WCDMA850)/ 2 412- 2 462 MHz (WLAN)
2 402 — 2 480 MHz (Bluetooth)

FCC Classification Licensed Portable Transmitter Held to Ear (PCE)

Production Unit or | Prototype

Identical Prototype

Max SAR 1g SAR (W/kg)
Band
Head Body-worn Hotspot
GSM850 0.372 1.24 1.24
GSM1900 0.456 0.911 0.911
WCDMAS850 0.218 0.424 0.424
802.11b 0.757 0.353 0.353
Simultaneous SAR per KDB 690783 D01 1.213 1.593 1.593
Date(s) of Tests Apr.5, 2012 ~ Apr.7, 2012/ May.3, 2012
Antenna Type Integral Antenna
GPRS Multislot Class: 12, Mode Class: B
Key Feature(s) This device support Mobile Hotspot.
HCT CO., LTD.
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3. DESCRIPTION OF TEST EQUIPMENT

3.1 SAR MEASUREMENT SETUP

These measurements are performed using the DASY4 automated dosimetric assessment system. It is made

by Schmid & Partner Engineering AG (SPEAG) in Zurich, Switzerland. It consists of high precision robotics
system (Staubli), robot controller, Pentium Il computer, near-field probe, probe alignment sensor, and the
generic twin phantom containing the brain equivalent material. The robot is a six-axis industrial robot
performing precise movements to position the probe to the location (points) of maximum electromagnetic field
(EMF) (see Figure.3.1).

A cell controller system contains the power supply, robot controller, teach pendant (Joystick), and remote
control, is used to drive the robot motors. The PC consists of the HP Pentium IV 3.0 GHz computer with
Windows XP system and SAR Measurement Software DASY4, A/D interface card, monitor, mouse, and
keyboard. The Staubli Robot is connected to the cell controller to allow software manipulation of the robot. A
data acquisition electronic (DAE) circuit performs the signal amplification, signal multiplexing, AD-conversion,
offset measurements, mechanical surface detection, collision detection, etc. is connected to the
Electro-optical coupler (EOC). The EOC performs the conversion from the optical into digital electric signal of

the DAE and transfers data to the PC plug-in card.

<%

W W W N N

~

<<

Il

LCantroter )

Figure 3.1 HCT SAR Lab. Test Measurement Set-up

The DAE4 consists of a highly sensitive electrometer-grade preamplifier with auto-zeroing, a channel and
gain-switching multiplexer, a fast 16 bit AD-converter and a command decoder and control logic unit.
Transmission to the PC-card is accomplished through an optical downlink for data and status information and
an optical uplink for commands and clock lines. The mechanical probe mounting device includes two different
sensor systems for frontal and sidewise probe contacts. They are also used for mechanical surface detection
and probe collision detection. The robot uses its own controller with a built in VME-bus computer. The system

is described in detail in.
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3.2 DASY4 E-FIELD PROBE SYSTEM

3.2.1 ES3DV3 Probe Specification

Construction

Calibration

Frequency
Directivity

Dynamic Range
Dimensions

Application

Figure 3.2 EX3DV4 E-field

105-1,

Symmetrical design with triangular core Interleaved sensors
Built-in shielding against static charges

PEEK enclosure material (resistant to organic solvents, e.g., DGBE)
Basic Broad Band Calibration in air

Conversion Factors (CF) for HSL 900 and HSL 1810
Additional CF for other liquids and frequencies upon request
10 MHz to 4 GHz; Linearity: £ 0.2 dB (30 MHz to 4 GHz)

+ 0.2 dB in HSL (rotation around probe axis)

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

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

Overall length: 330 mm (Tip: 20 mm)

Tip diameter: 3.9 mm (Body: 12 mm)

Distance from probe tip to dipole centers: 2.0 mm

General dosimetry up to 4 GHz

Dosimetry in strong gradient fields

Compliance tests of mobile phones Figure 3.1 Photograph of the probe
and the Phantom

The SAR measurements were conducted with the dosimetric probe EX3DV4, designed in the
classical triangular configuration and optimized for dosimetric evaluation. The probe is
constructed using the thick film technique; with printed resistive lines on ceramic substrates.
The probe is equipped with an optical multifiber line ending at the front of the probe tip. It is
connected to the EOC box on the robot arm and provides an automatic detection of the
phantom surface. Half of the fibers are connected to a pulsed infrared transmitter, the other
half to a synchronized receiver. As the probe approaches the surface, the reflection from the
surface produces a coupling from the transmitting to the receiving fibers. This reflection
increases first during the approach, reaches a maximum and then decreases. If the probe is
flatly touching the surface, the coupling is zero. The distance of the coupling maximum to the
surface is independent of the surface reflectivity and largely independent of the surface to
probe angle. The DASY4 software reads the reflection during a software approach and
looks for the maximum using a 2" order fitting. The approach is stopped at reaching the

maximum.
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3.3 PROBE CALIBRATION PROCESS
3.3.1 E-Probe Calibration

Each probe is calibrated according to a dosimetric assessment procedure with an accuracy better than + 10 %.
The spherical isotropy was evaluated with the proper procedure and found to be better than +0.25 dB. The
sensitivity parameters (NormX, NormY, NormZ), the diode compression parameter (DCP) and the conversion
factor (ConvF) of the probe is tested.

The free space E-field from amplified probe outputs is determined in a test chamber. This is performed in a
TEM cell for frequencies bellow 1 GHz, and in a waveguide above 1 GHz for free space. For the free space
calibration, the probe is placed in the volumetric center of the cavity and at the proper orientation with the field.
The probe is then rotated 360 degrees.

E-field temperature correlation calibration is performed in a flat phantom filled with the appropriate simulated
brain tissue. The measured free space E-field in the medium correlates to temperature rise in a dielectric
medium. For temperature correlation calibration a RF transparent thermistor-based temperature probe is
used in conjunction with the E-field probe.

2
SAR = c‘% SAR = Jﬂ_a

P

where: where:

At = exposure time (30 seconds),

= simulated tissue conductivity,
C =  heat capacity of tissue (brain or muscle),

o
p = Tissue density (1.25 g/cm’ for brain tissue)
AT = temperature increase due to RF exposure.

SAR is proportional to AT/ Af, the initial rate of tissue
heating, before thermal diffusion takes place. Now it's
possible to quantify the electric field in the simulated tissue
by equating the thermally derived SAR to the E- field;
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Figure 3.4 E-Field and Temperature Figure 3.5 E-Field and temperature
measurements at 900 MHz measurements at 1.8 GHz
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3.3.2 Data Extrapolation

The DASY4 software automatically executes the following procedures to calculate the field units from the
microvolt readings at the probe connector. The first step of the evaluation is a linearization of the filtered input
signal to account for the compression characteristics of the detector diode. The compensation depends on the
input signal, the diode type and the DC-transmission factor from the diode to the evaluation electronics. If the

exciting field is pulsed, the crest factor of the signal must be known to correctly compensate for peak power.

The formula for each channel can be given like below;

with  V; =compensated signal of channel i  (i=x,y,2)

2 U, = input signal of channel i (i=x,y,2)
V,=U,;+U;" K cf = crest factor of exciting field (DASY parameter)
: dcp; = diode compression point (DASY parameter)

From the compensated input signals the primary field data for each channel can be evaluated:

E-field probes: with V, = compensated signal of channel i (i = x,y,z)
Norm; = sensor sensitivity of channel i (i = x,y,2)
V pV/(V/m) for E-field probes
E;= N -‘C F ConvF = sensitivity of enhancement in solution
e S E, = electric field strength of channel i in V/m

The RSS value of the field components gives the total field strength (Hermetian magnitude):

B, =,/E} +E]} +E]

The primary field data are used to calculate the derived field units.

SAR =E* .2 with  SAR = local specific absorption rate in W/g
" p-1000 Eis = total field strength in V/m
o = conductivity in [mho/m] or [Siemens/m]
p = equivalent tissue density in g/cm’

The power flow density is calculated assuming the excitation field to be a free space field.

P o= im with P,.  =equivalent power density of a plane wave in W/cm?
" 3770 Ew = total electric field strength in V/m
HCT CO., LTD.
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3.4 SAM Phantom

The shell corresponds to the specifications of the Specific Anthropomorphic
Mannequin (SAM) phantom defined in IEEE 1528 and IEC 62209-1. 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 evaporation of the liquid.
Reference markings on the phantom allow the complete setup of all predefined
phantom positions and measurement grids by teaching three points with the robot.

Figure 3.6 SAM Phantom

Shell Thickness 2.0 mm £ 0.2 mm (6 £ 0.2 mm at ear point)
Filling Volume about 25 L
Dimensions 1 000 mm x 500 mm (L x W)

3.5 Device Holder for Transmitters

In combination with the SAM Phantom V 4.0, the Mounting Device (POM) enables the
rotation of the mounted transmitter in spherical coordinates whereby the rotation
points is the ear opening. The devices can be easily, accurately, and repeatable
positioned according to the FCC and CENELEC specifications. The device holder can
be locked at different phantom locations (left head, right head, flat phantom).

Note: A simulating human hand is not used due to the complex anatomical and
geometrical structure of the hand that may produced infinite number of configurations.
To produce the Worst-case condition (the hand absorbs antenna output power),

the hand is omitted during the tests. Figure 3.7 Device Holder
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3.6 Brain & Muscle Simulating Mixture Characterization

The brain and muscle mixtures consist of a viscous gel using hydrox-ethyl cellulose (HEC) gelling agent and
saline solution (see Table 3.1). Preservation with a bacteriacide is added and visual inspection is made to
make sure air bubbles are not trapped during the mixing process. The mixture is calibrated to obtain proper
dielectric constant (permittivity) and conductivity of the desired tissue. The mixture characterizations used for
the brain and muscle tissue simulating liquids are according to the data by C. Gabriel and G. Hartsgrove.

Ingredients Frequency (MHz)
(% by weight) 450 750 835 915 1900 2 450

Tissue Type Head @ Body | Head | Body | Head | Body | Head | Body | Head | Body | Head | Body

Water 3856 | 51.16 | 41.2 | 517 | 4145 524 4105 560 | 549 | 404 | 627 | 73.2
Salt (NaCl) 395 | 149 | 14 1.0 | 145 | 1.4 | 135 | 076 | 018 | 05 05 | 0.04
Sugar 56.32 | 46.78 = 57 | 472 | 560 | 450 | 565 4176 | 00 | 580 | 0.0 | 0.0
HEC 098 | 052 | 0.2 0.0 1.0 1.0 1.0 | 1.21 | 00 1.0 0.0 0.0
Bactericide 019 | 005 | 02 | 0.1 0.1 0.1 01 | 027 | 00 0.1 00 | 00

Triton X-100 0.0 0.0 0.00 | 0.0 0.0 0.0 0.0 0.0 0.0 00 | 368 | 0.0

DGBE 0.0 00 | 000 | 00 00 | 00 0.0 00 4492 | 00 | 00 | 267
Salt: 99 % Pure Sodium Chloride Sugar: 98 % Pure Sucrose
Water: De-ionized, 16M 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

Table 3.1 Composition of the Tissue Equivalent Matter
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3.7 SAR TEST EQUIPMENT
Manufacturer Type / Model S/N Calib. Date Calib.Interval Calib.Due
SPEAG SAM Phantom - N/A N/A N/A
Staubli Robot RX90L FO01/5K09A1/A/01 N/A N/A N/A
Staubli Robot ControllerCS7MB F99/5A82A1/C/01 N/A N/A N/A
HP Pavilion t000_puffer KRJ51201TV N/A N/A N/A
SPEAG Light Alignment Sensor 265 N/A N/A N/A
Staubli Teach Pendant (Joystick) D221340.01 N/A N/A N/A
SPEAG DAE4 869 Sep 22, 2011 Annual Sep 22, 2012
SPEAG E-Field Probe EX3DV4 3797 July 25, 2011 Annual July 25, 2012
SPEAG Validation Dipole D835V2 441 May 16, 2011 Annual May 16, 2012
SPEAG Validation Dipole D1900V2 5d032 July 22, 2011 Annual July 22, 2012
SPEAG Validation Dipole D2450V2 743 Aug. 29, 2011 Annual Aug. 29, 2012
Agilent Power Meter(F) E4419B MY41291386 Nov. 04, 2011 Annual Nov. 04, 2012
Agilent Power Sensor(G) 8481 MY41090870 Nov. 04, 2011 Annual Nov. 04, 2012
HP Dielectric Probe Kit 85070C 00721521 N/A N/A N/A
HP Dual Directional Coupler 16072 Nov. 04, 2011 Annual Nov. 04, 2012
R&S Base Station CMU200 110740 July 26, 2011 Annual July 26, 2012
Agilent Base Station E5515C GB44400269 Feb. 10, 2012 Annual Feb. 10, 2013
HP Signal Generator E4438C MY42082646 Nov. 11, 2011 Annual Nov. 11, 2012
HP Network Analyzer 8753ES JP39240221 Apr. 3, 2012 Annual Apr. 3, 2013

NOTE:

The E-field probe was calibrated by SPEAG, by the waveguide technique procedure. Dipole Validation
measurement is performed by HCT Lab. before each test. The brain simulating material is calibrated by HCT
using the dielectric probe system and network analyzer to determine the conductivity and permittivity
(dielectric constant) of the brain-equivalent material.
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4. SAR MEASUREMENT PROCEDURE

The evaluation was performed with the following procedure:

1. The SAR value at a fixed location above the ear point was measured and was used as a reference
value for assessing the power drop.

2. The SAR distribution at the exposed side of the head was measured at a distance of 3.9 mm from the
inner surface of the shell. The area covered the entire dimension of the head and the horizontal grid
spacing was 15 mm x 15 mm. Based on this data, the area of the maximum absorption was
determined by spline interpolation.

3. Around this point, a volume of 32 mm x 32 mm x 30 mm was assessed by measuring 5 x 5 x 7 points.
On this basis of this data set, the spatial peak SAR value was evaluated with the following procedure:

a. The data at the surface were extrapolated, since the center of the dipoles is 2.7 mm away

from the tip of the probe and the distance between the surface and the lowest measuring
point is 1.2 mm. The extrapolation was based on a least square algorithm. A polynomial of the
fourth order was calculated through the points in z-axes. This polynomial was then used to
evaluate the points between the surface and the probe tip.

. The maximum interpolated value was searched with a straight-forward algorithm. Around this

maximum the SAR values averaged over the spatial volumes (1 g or 10 g) were computed
using the 3D-Spline interpolation algorithm. The 3D-spline is composed of three
one-dimensional splines with the “Not a knot” condition (in x, y, and z directions. The volume
was integrated with the trapezoidal algorithm. One thousand points (10 x 10 x 10) were
interpolated to calculate the average.

. All neighboring volumes were evaluated until no neighboring volume with a higher average

value was found.

4. The SAR value, at the same location as procedure #1, was re-measured. If the value changed by
more than 5 %, the evaluation is repeated.

 Origin _ Y-axis

B X-axis

Figure 4.1 SAR Measurement Point in Area Scan
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5. DESCRIPTION OF TEST POSITION

5.1 HEAD POSITION

The device was placed in a normal operating position
with the Point A on the device, as illustrated in following
drawing, aligned with the location of the RE(ERP) on
the phantom. With the ear-piece pressed against the
head, the vertical center line of the body of the handset
was aligned with an imaginary plane consisting of the
RE, LE and M. While maintaining these alignments, the
body of the handset was gradually moved towards the
cheek until any point on the mouth-piece or keypad
contacted the cheek. This is a cheek/touch position.
For earftilt position, while maintain the device aligned
with the BM and FN lines, the device was pivot against

ERP back for 15° or until the device antenna touch the

phantom._Please refer to IEEE 1528-2003 illustration below. Figure 5.1 Side view of the phantom
vertical vertical
center line center line

wi2 w2\ w2
1

horizontal
line

horizontal

//J* line

A acoustic

output
acoustic
output

bottom of

bottom of hendsce

handset

Figure 5.2 Handset vertical and horizontal reference lines
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5.2 Body Holster/Belt Clip Configurations

Body-worn operating configurations are tested with the belt-clips and holsters attached to the device and
positioned against a flat phantom in a normal use configuration. A device with a headset output is tested with

a headset connected to the device. Body dielectric parameters are used.

Accessories for Body-worn operation configurations are divided into two categories: those that do not contain
metallic components and those that contain metallic components. When multiple accessories that do not
contain metallic components are supplied with the device, the device is tested with only the accessory that
dictates the closest spacing to the body. Then multiple accessories that contain metallic components are
tested with each accessory. If multiple accessory share an identical metallic component (i.e. the same
metallic belt-clip used with different holsters with no other metallic components) only the accessory that

dictates the closest spacing to the body is tested.

Body-worn accessories may not always be supplied or available as options for some Devices intended to be
authorized for body-worn use. In this case, a test configuration with a separation distance between the back of

the device and the flat phantom is used.

Since this EUT does not supply any body worn accessory to the end user a distance of 1.0 cm from the EUT

back surface to the liquid interface is configured for the generic test.

"See the Test SET-UP Photo"

Transmitters that are designed to operate in front of a person’s face, as in push-to-talk configurations, are
tested for SAR compliance with the front of the device positioned to face the flat phantom. For devices that
are carried next to the body such as a shoulder, waist or chest-worn transmitters, SAR compliance is tested
with the accessory(ies), Including headsets and microphones, attached to the device and positioned against a

flat phantom in a normal use configuration.

In all cases SAR measurements are performed to investigate the worst-case positioning. Worstcase

positioning is then documented and used to perform Body SAR testing.
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6. MEASUREMENT UNCERTAINTY

Error Tol Prob. Standard
Description dist. Div. G Uncertainty Veff
(£ %) (£ %)

1. Measurement System
Probe Calibration 6.00 N 1 1 6.00 ©
Axial Isotropy 4.70 R 1.73 0.7 1.90 ©
Hemispherical Isotropy 9.60 R 1.73 0.7 3.88 o
Boundary Effects 1.00 R 1.73 1 0.58 ©
Linearity 4.70 R 1.73 1 2.71 S
System Detection Limits 1.00 R 1.73 1 0.58 o
Readout Electronics 0.30 N 1.00 1 0.30 ©
Response Time 0.8 R 1.73 1 0.46 ©
Integration Time 2.6 R 1.73 1 1.50 ©
RF Ambient Conditions 3.00 R 1.73 1 1.73 ©
Probe Positioner 0.40 R 1.73 1 0.23 o
Probe Positioning 2.90 R 1.73 1 1.67 o
Max SAR Eval 1.00 R 1.73 1 0.58 oo

2.Test Sample Related
Device Positioning 2.90 N 1.00 1 2.90 145
Device Holder 3.60 N 1.00 1 3.60 5
Power Drift 5.00 R 1.73 1 2.89 oo

3.Phantom and Setup
Phantom Uncertainty 4.00 R 1.73 1 2.31 o
Liquid Conductivity(target) 5.00 R 1.73 0.64 1.85 o
Liquid Conductivity(meas.) 2.07 N 1 0.64 1.32 9
Liquid Permitivity(target) 5.00 R 1.73 0.6 1.73 o
Liquid Permitivity(meas.) 5.02 N 1 0.6 3.01 9
Combind Standard Uncertainty 11.13
Coverage Factor for 95 % k=2
Expanded STD Uncertainty 22.25

Table 6.1 Uncertainty (800 MHz- 2450 MHz)
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7. ANSI/ IEEE C95.1 - 1992 RF EXPOSURE LIMITS

UNCONTROLLED CONTROLLED
HUMAN EXPOSURE ENVIRONMENT ENVIRONMENT
General Population Occupational
(W/kg) or (mWi/qg) (W/kg) or (mWi/qg)
SPATIAL PEAK SAR * 1.60 8.00
(Brain) ' '
SPATIAL AVERAGE SAR ** 0.08 0.40
(Whole Body) ' '
*k%
SPATIAL PEAK SAR 4.00 20.00

(Hands / Feet / Ankle / Wrist)
Table 7.1 Safety Limits for Partial Body Exposure
NOTES:
* The Spatial Peak value of the SAR averaged over any 1 g of tissue (defined as a tissue volume in
the shape of a cube) and over the appropriate averaging time.

** The Spatial Average value of the SAR averaged over the whole-body.

*** The Spatial Peak value of the SAR averaged over any 10 g of tissue (defined as a tissue volume

in the shape of a cube) and over the appropriate averaging time.

Uncontrolled Environments are defined as locations where there is the exposure of individuals who have no

knowledge or control of their exposure.

Controlled Environments are defined as locations where there is exposure that may be incurred by persons

who are aware of the potential for exposure, (i.e.as a result of employment or occupation).
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8.1 Tissue Verification
Freq. N Liquid Target Measured Deviation Limit
D Liqui Parameter
[MHZ] ate quid Temp.[°C] arameters Value Value [%] [%]
er 41.5 41.8 +0.72 5
835 Head 21.3
G 0.90 0.871 -3.22 £5
Apr.5, 2012
er 55.2 55 -0.36 £5
835 Body 21.3 —
c 0.97 1.01 +4.12 5
er 40.0 39.1 -2.25 £5
1900 Head 21.1
G 1.40 1.39 -0.71 £5
Apr.6, 2012 T
er 53.3 51.3 -3.75 5
1 900 Body 21.1
o 1.52 1.55 +1.97 £5
er 39.2 38.4 -2.05 +5
2 450 Head 21.1
G 1.80 1.85 +2.77 +5
Apr.7, 2012
er 52.7 51 -3.23 +5
2450 Body 211
c 1.95 1.86 -4.62 +5
er 39.2 39.3 +0.26 +5
2 450 May.3, 2012 Head 21.1
c 1.80 1.77 -1.67 +5

The Tissue dielectronic parameters were measured prior to the SAR evaluation using an Agilent 85070C

Dielectronic Probe Kit and Agilent Network Analyzer.

8.2 System Validation

Prior to assessment, the system is verified to the + 10 % of the specifications at 835 MHz /1 900 MHz/ 2 450
MHz by using the system validation kit. (Graphic Plots Attached)

Amb. | Liquid | 1YW Ta98t | \ieasured 1w
Freq. Date Probe Liquid | Tem : Teqm SAR14 SAR Normalized | Deviation | Limit
[MHZ] (sN) | - C{" - C{" (SPEAG) | /10) SAR1, %] [%]
(mW/g) 9 (mW/g)

835 | Apr.5,2012 Head | 215 | 21.3 9.34 0.940 9.40 +064 | 10
835 | Apr.5,2012 Body | 21.5 | 21.3 9.45 0.968 9.68 +243 | £ 10
1900 | Apr.6, 2012 Head | 213 | 211 39.9 4.09 40.9 +251 | £ 10
1900 | Apr6,2012 | 3797 | Body | 21.3 | 211 40.9 4.12 41.2 +073 | £ 10
2450 | Apr.7,2012 Head | 213 | 211 53.8 5.41 54.1 +055 | * 10
2450 | Apr.7,2012 Body | 21.3 | 21.1 51.7 5.2 52 +058 | * 10
2450 | May.3, 2012 Head | 213 | 211 53.8 5.25 52.5 242 | * 10

8.3 System Validation Procedure

SAR measurement was prior to assessment, the system is verified to the + 10 % of the specifications at each

frequency band by using the system validation kit. (Graphic Plots Attached)
- Cabling the system, using the validation kit equipments.
- Generate about 100 mW Input Level from the Signal generator to the Dipole Antenna.

- Dipole Antenna was placed below the Flat phantom.

- The measured one-gram SAR at the surface of the phantom above the dipole feed-point should be within 10 %
of the target reference value.
- The results are normalized to 1 W input power.

Note;

SAR Verification was performed according to the FCC KDB 450824.
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9. RF CONDUCTED POWER MEASUREMENT

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

The handset was placed into a simulated call using a base station simulator in a shielded chamber.

Such test signals offer a consistent means for testing SAR and are recommended for evaluation SAR
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 then 5 % occurred, the tests were repeated.

9.1 GSM

Conducted output power measurements were performed using a base station simulator under digital

average power.

Base Station Simulator EUT
RF Connector

SAR Test for WWAN were performed with a base station simulator Agilent E5515C. Communication between
the device and the emulator was established by air link. Set base station emulator to allow DUT to radiate
maximum output power during all tests. Please refer to the below worst case SAR operation setup.

- GSM voice: Head SAR

- GPRS Multi-slots : Body SAR with GPRS Multi-slot Class12 CS 1 (GMSK)

Note;
CS1 coding scheme was used in GPRS output power measurements and SAR Testing, as a condition where
GMSK modulation was ensured. Investigation has shown that CS1 - CS4 settings do not have any impact on

the output levels in the GPRS modes.

GSM Conducted output powers (Burst-Average)

Voice GPRS(GMSK) Data — CS1
Band Channel GSM GPRS GPRS GPRS GPRS
(dBm) 1 TX Slot 2 TX Slot 3 TX Slot 4 TX Slot
(dBm) (dBm) (dBm) (dBm)
128 33.17 33.16 32.01 295 28.49
GSM
190 33.17 33.17 32.01 295 28.49
850
251 33.16 33.16 32.01 295 28.49
512 30.31 30.31 29.15 27.62 26.16
GSM
661 30.31 30.3 29.15 27.62 26.17
1900
810 30.31 30.31 29.16 27.64 26.18
HCT CO., LTD.
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GSM Conducted output powers (Frame-Average)
Voice GPRS(GMSK) Data — CS1
Band Channel GSM GPRS GPRS GPRS GPRS
(dBm) 1 TX Slot 2 TX Slot 3 TX Slot 4 TX Slot
(dBm) (dBm) (dBm) (dBm)
128 24.14 24.13 25.99 25.24 25.48
GSM
190 24.14 24.14 25.99 25.24 25.48
850
251 24.13 24.13 25.99 25.24 25.48
512 21.28 21.28 23.13 23.36 23.15
GSM
661 21.28 21.27 23.13 23.36 23.16
1900
810 21.28 21.28 23.14 23.38 23.17

Note:

Time slot average factor is as follows:

1 Tx slot = 9.03 dB, Frame-Average output power = Burst-Average output power — 9.03 dB
2 Tx slot = 6.02 dB, Frame-Average output power = Burst-Average output power — 6.02 dB
3 Tx slot = 4.26 dB, Frame-Average output power = Burst-Average output power — 4.26 dB
4 Tx slot = 3.01 dB, Frame-Average output power = Burst-Average output power — 3.01 dB

9.2 WCDMA

Body SAR is not required for handsets with HSDPA capabilities when the maximum average output of

each RF channel with HSDPA active is less than ¥ dB higher than that measured without HSDPA using
12.2 kbps RMC and the maximum SAR for 12.2 kbps RMC is < 75 % of the SAR limit. Otherwise, SAR
is Measured for HSDPA, using an FRC with H-Set 1 in Sub-test 1 and a 12.2 kbps RMC configured in
Test Loop Mode 1, using the highest body SAR configuration in 12.2 kbps RMC without HSDPA, on the
maximum output channel with the body exposure configuration that results in the highest SAR in 12.2
kbps RMC for that RF channel.

9.2.1 Output Power Verification

Maximum output power is verified on the High, Middle and Low channels according to the general
descriptions in section 5.2 of 3 GPP TS 34.121, using the appropriate RMC or AMR with TPC(transmit

power control) set to all “1s”.

9.2.2 Head SAR Measurements
SAR for head exposure configurations is measured using the 12.2 kbps RMC with TPC bits configured to

all “1s”. SAR in AMR configurations is not required when the maximum average output of each RF
channel for 12.2 kbps AMR is less than % dB higher than that measured in 12.2 kbps RMC. Otherwise,
SAR is measured on the maximum output channel in 12.2 AMR with a 3.4 kbps SRB (signaling radio

bearer using the exposure configuration that results in the highest SAR for that RF channel in 12.2 RMC.
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9.2.3 Body SAR Measurement
SAR for body exposure configurations is measured using the 12.2 kbps RMC with the TPC bits all “1s”.

9.2.4 Handsets with Release 5 HSDPA
Body SAR is not required for handsets with HSDPA capabilities when the maximum average output of
each RF channel with HSDPA active is less than ¥ dB higher than that measured without HSDPA using
12.2 kbps RMC and the maximum SAR for 12.2 kbps RMC is < 75 % of the SAR limit. Otherwise, SAR
is Measured for HSDPA, using an FRC with H-Set 1 in Sub-test 1 and a 12.2 kbps RMC configured in
Test Loop Mode 1, using the highest body SAR configuration in 12.2 kbps RMC without HSDPA, on the
maximum output channel with the body exposure configuration that results in the highest SAR in 12.2
kbps RMC for that RF channel.

Sub-Test 1 Setup for Release S HSDPA

Sub-test Be Ba (f}, /Bd Brs CM (dB)”
1 2/15 15/15 64 2/15 4/15 0.0
2 12/15¢ 15/15% 64 12157 24/15 1.0
3 15/15 8/15 64 15/8 30/15 1.5
4 15/15 4/15 64 15/4 30/15 1.5

Note 1: A_A_(KA A.\'ACK and ACQI =8& Ah: = Bh‘ B: =30115& Bm= 30/15 *BC

Note 2: CM = 1 for B./Ba =12/15, Br/B=24/15.

Note 3: For subtest 2 the /B4 ratio of 12/15 for the TFC during the measurement period (TF1, TFO) 15 achieved by
setting the signaled gain factors for the reference TFC (TF1, TF1) to B.=11/15 and Bs = 15/15.

3GPP 34.121 Cellular Band [dBm)]
3GPP
UL 4132 UL 4183 UL 4233
Release Mode MPR
. Subtest (826.4) (836.6) (846.6)
Version
DL 4357 DL 4408 DL 4458
99 WCDMA 12.2 kbps RMC 23.06 23.07 22.93 -
99 WCDMA 12.2 kbps AMR 23.16 23.14 23.08 -
5 HSDPA Subtest 1 23.02 22.98 22.87 0
WCDMA Average Conducted output powers
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9.3 WiFi
9.3.1 SAR Testing for 802.11a/b/g/n modes

General Device Setup

Normal Network operating configurations are not suitable for measuring the SAR of 802.11 a/b/g transmitters.
Unpredictable fluctuations in network traffic and antenna diversity conditions can introduce undesirable
variations in SAR results. The SAR for these devices should be measured using chipset based test mode
software to ensure the results are consistent and reliable.

Chipset based test mode software is hardware dependent and generally varies among manufacturers. The
device operating parameters established in test mode for SAR measurements must be identical to those
programmed in production units, including output power levels, amplifier gain settings and other RF
performance tuning parameters. The test frequencies should correspond to actual channel frequencies
defined for domestic use. SAR for devices with switched diversity should be measured with only one antenna
transmitting at a time during each SAR measurement, according to a fixed modulation and data rate. The
same data pattern should be used for all measurements.

Frequency Channel Configurations

80.11 a/b/g and 4.9 GHz operating modes are tested independently according to the service requirements in
each frequency band. 80.211 b/g modes are tested on channels 1, 6 and 11.802.11a is tested for UNII
operations on channels 36 and 48 in the 5.15-5.25 GHz band; channels 52 and 64 in the 5.25-5.35 GHz band;
Channels 104, 116, 124 and 136 in the 5.470-5.725 GHz band; and channels 149 and 161 in the 5.8 GHz
band. When 5.8 GHz § 15.247 is also available, channels 149, 157 and 165 should be tested instead of the UNII
channels. 4.9 GHz is tested on channels 1, 10 and 5 or 6, whichever has the higher output power, for 5 MHz channels;
channels 11,15 and 19 for 10 MHz channels; and channels 21 and 25 for 20 MHz channels.

These are referred to as the “default test channels”. 802.11g mode was evaluated only if the output power was 0.25 dB

higher than the 802.11b mode.

Turbe “Default Test Channeds™
Mode GHz | Channel §15.247 i
‘ g N
Chamnel b [ sonaig | 0
1412 1 J v
$02.11bg 117 6 3 v
- - o L.
36 ¥
40 - =
{ 3
] 42 (521 GHz)
:8‘ 50 (525 GHx) X
35 58 (529 GHx)
60
04
100
UNn 104 N
108
112
v TEe
21la Ti6 3
120 Unkooan
124 ¥
128
132
136
140 |
NI ool
y 153 152 {5 76 GHz)
or e l:.w
15247 = — + -
2 158051 ] EJ,,L 160 (580 GHz) ¥
15247 8258 165

802.11 Test Channels per FCC Requirements
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Conducted Power (dBm)
Band Channel Data Rate (Mbps)
1 2 55 11
IEEE 1 16.95 16.96 17.31 17.05
802.11b 6 16.77 16.69 17.10 16.89
1 17.15 17.13 17.39 17.32
Average IEEE 802.11b Conducted output power
Conducted Power (dBm)
Band Channel Data Rate (Mbps)
6 9 12 18 24 36 48 54
IEEE 1 12.98 12.75 12.92 12.78 12.64 12.18 12.01 11.79
802.11g 6 12.77 12.93 12.63 12.58 12.52 12.35 11.66 11.94
1 13.06 12.84 12.95 12.77 12.53 12..08 11.90 11.76
Average IEEE 802.11g Conducted output power
Conducted Power (dBm)
Band Channel Data Rate (Mbps)
6.5 13 20 26 39 52 58 65
IEEE 1 12.12 12.19 11.98 11.77 11.52 11.10 10.99 10.77
802.11n 6 11.76 11.98 11.71 11.44 11.18 10.80 10.64 10.67
(HT-20) 1 12.02 11.82 11.47 11.49 11.22 10.96 10.75 10.60
Average IEEE 802.11n Conducted output power
Note;
SAR testing was performed according to the FCC KDB 248227.
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10. SAR Test configuration & Antenna Information

10.1 SAR Test configurations

Mode Back Front Left Right Bottom Top
850 GPRS Yes Yes Yes Yes Yes No
1900 GPRS Yes Yes Yes Yes Yes No
WCDMAS850 Yes Yes Yes Yes Yes No
WLAN Yes Yes No Yes No Yes

10.2 Antenna and Device Information

e Top3.4mm 9.1mm
»
16"6mm
38.9mm 23m
@ @ 2.0mm
2 58.1mm

EGPS Ant (RX)

@EBT/WLAN Ant
(RX&TX)

EMain Ant
RX&TX)

GSME50/900/1800
71900
-WCDMAES0/2100

118.3 mm

by

Front

Left

92.9mm

98.0mm
91.0mm

108 6mm
107.7mm

El.Smm Bottom 1.8mm!

66.5 mm

[Front side View]

Note;
Per FCC KDB Publication 941225 D06, we performed the SAR testing at 1 cm from the top & bottom surfaces

and also from side edges with a transmitting antenna < 2.5 cm from an edge.
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11. SAR Considerations for Multiple Transmitters and Antennas

11.1 SAR Evaluation Considerations
These procedures were followed according to FCC "SAR Evaluation Considerations for Handsets with
Multiple Transmitters and Antennas", May 2008. The procedures are applicable to phones with built-in

unlicensed transmitters, such as 802.11 a/b/g and Bluetooth devices.

2.45 5.15-5.35

5.47 - 5.85

GHz

PRef

12 6

5

mw

Device output power should be rounded to the nearest mW to compare with values specified in this

Table. 11.1 Output Power Thresholds for Unlicensed Transmitters

Individual Transmitter

Simultaneous Transmission

Licensed
Transmitters

Routine evaluation required

Unlicensed
Transmitters

When there 1s no simultaneous transmission —
- output = 60/f: SAR. not required

= output = 60/f: stand-alone SAR required

When there 1s stmultaneous transmussion —
Stand-alone SAR not required when

o output < 2-Ppes and antenna 1s = 5.0 cm
from other antennas

o output < Pg.r and antenna 1s = 2.5 cm from
other antennas

o output = Py and antenna 1s < 2.5 cm from
other antennas, each with either output
power = Ppror 1-g SAR < 1.2 Wkg

Otherwise stand-alone SAR 1s required

When stand-alone SAR is required

o test SAR on highest output channel for each
wireless mode and exposure condition

o if SAR for highest output channel is > 50%
of SAR limit, evaluate all channels
according to normal procedures

SAR not required:

Unlicensed only

o when stand-alone 1-g SAR is not
required and antenna is = 5 cm
from other antennas

Licensed & Unlicensed

o when the sum of the 1-g SAR 15 <
16 Wkg for all simultaneous
transmitting antennas

o when SAR to peak location
separation ratio of simultaneous
transmitting antenna pair 1s < 0.3

SAR required:

Licensed & Unlicensed

antenna pairs with SAR to peak

location separation ratio = 0.3; test 1s

only required for the configuration

that results in the highest SAR i

stand-alone configuration for each

wireless mode and exposure condition

Note:  simultaneous  transmission

exposure conditions for head and

body can be different for different
style phones; therefore, different test
requirements may apply

Jaw, Mouth
and Nose

Flat phantom SAR required

o when measurement 15 required in tight
regions of SAM and 1t is not feasible or the
results can be questionable due to probe tilt,
calibration, positioning and orientation
155U

- position rectangular and clam-shell phones
according to flat phantom procedures and
conduct SAR measurements for these
specific locations

When simultaneous transmission SAR
testing 15 required, contact the FCC
Laboratory for interim guidance.

SAR Evaluation Requirements for Multiple Transmitters Handsets

FCC ID: ZNFE612F
BT Max. RF output power: 10.11 dBm (10.26 mW)
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11.2 SAR Summation Scenario
Simultaneous Transmission Summation for Held to Ear
WIFI WIFI
Simultaneous 850 GSM >SAR Simultaneous 1900 GSM >SAR
configuration SAR configuration SAR
TX SAR(W/kg) (W/kg) TX SAR(W/kg) (W/kg)
(W/kg) (W/kg)
Left Cheek 0.334 0.757 1.091 Left Cheek 0.456 0.757 1.213
Left Tilt 0.193 0.652 0.845 Left Tilt 0.179 0.652 0.831
Head SAR Head SAR
Right Cheek 0.372 0.67 1.042 Right Cheek 0.311 0.67 0.981
Right Tilt 0.227 0.507 0.734 Right Tilt 0.186 0.507 0.693
850 WIFI
Simultaneous >SAR
configuration | WCDMA SAR
TX (W/kg)
SAR(W/kg) | (W/kg)
Left Cheek 0.194 0.757 0.951
Left Tilt 0.104 0.652 0.756
Head SAR
Right Cheek 0.218 0.67 0.888
Right Tilt 0.135 0.507 0.642
The above tables represent a held to ear voice call with 2.4 GHz WLAN.
Simultaneous Transmission Summation for Body-Worn (1cm)
WIFI WIFI
Simultaneous 850 GPRS >SAR Simultaneous 1900 GPRS >SAR
configuration SAR configuration SAR
TX SAR(W/kg) (W/kg) TX SAR(W/kg) (W/kg)
(W/kg) (W/kg)
Body SAR Back 1.24 0.353 1.593 Body SAR Back 0.911 0.353 1.264
850 WIFI
Simultaneous >SAR
configuration | WCDMA SAR
TX (W/kg)
SAR(W/kg) | (W/kg)
Body SAR Back 0.424 0.353 0.777
The above tables represent a body-worn call with 2.4 GHz WLAN.
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Simultaneous Transmission Summation for Hotspot
WIFI WIFI
Simultaneous 850 GPRS SSAR | Simultaneous 1900 GPRS >SAR
configuration SAR configuration SAR
TX SAR(W/kg) (W/kg) TX SAR(W/kg) (W/kg)
(W/kg) (W/kg)
Back 1.24 0.353 1.593 Back 0.911 0.353 1.264
Front 0.657 0.153 0.810 Front 0.654 0.153 0.807
Left 0.72 - 0.720 Left 0.353 - 0.353
Body SAR Body SAR
Right 0.705 0.051 0.756 Right 0.15 0.051 0.201
Bottom 0.066 - 0.066 Bottom 0.292 - 0.292
Top 0.183 0.183 Top 0.183 0.183
850 WIFI
Simultaneous >SAR
configuration | WCDMA SAR
X (W/kg)
SAR(W/kg) | (W/kg)
Back 0.424 0.353 0.777
Front 0.259 0.153 0.412
Left 0.316 - 0.316
Body SAR
Right 0.335 0.051 0.386
Bottom 0.027 - 0.027
Top 0.183 0.183
The above tables represent a portable hotspot condition.
Note;

Body-Worn SAR : The Rear side hotspot SAR test configurations can be considered for body-worn
accessory SAR. Although body-worn accessory conditions are typically for voice configurations, the GPRS
slot frame averaged output power was more conservative and was included for the body-worn accessory SAR

assessment.

11.3 Simultaneous Transmission Conclusion

The above numerical summed SAR was below the SAR limit. Therefore, the above analysis is sufficient to
determine that simultaneous transmission cases will not exceed the SAR limit.No volumetric SAR summation
is required per FCC KDB Publication 648474.

The above tables represent the worst-case simultaneous transmission scenarios possibility with this device.

The conducted output power level of the BT transmitter is less than 2*P,, the BT antenna is more than 5 cm

from the other antenna, therefore, a stand-alone BT SAR evaluation is not required.
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12. SAR TEST DATA SUMMARY

12.1 Measurement Results (GSM850 Head SAR)

Frequency Conducted Power Phantom
Modulation Power Drift Battery » SAR(MWI/g)
Position
MHz Channel (dBm) (dB)
33.17 -0.011 Standard Left Ear 0.334
33.17 0.019 Standard Left Tilt 15° 0.193
836.6 190 (Mid) GSM850
33.17 -0.11 Standard Right Ear 0.372
33.17 0.134 Standard Right Tilt 15° 0.227
ANSI/ IEEE C95.1 - 1992— Safety Limit Head
Spatial Peak 1.6 W/kg (mW/qg)
Uncontrolled Exposure/ General Population Averaged over 1 gram
NOTES:
1 The test data reported are the worst-case SAR value with the antenna-head position set in a typical
configuration. Test procedures used are according to FCC/OET Bulletin 65, Supplement C [July 2001].
2 All modes of operation were investigated and the worst-case are reported.
3 Measured Depth of Simulating Tissue is 15.0 cm + 0.2 cm.
4 Tissue parameters and temperatures are listed on the SAR plot.
5 Battery Type Standard [J Extended J Slim
Batteries are fully charged for all readings.
6 Test Signal Call Mode J Manual Test cord Base Station Simulator
7 Justification for reduced test configurations: per FCC/OET Supplement C (July, 2001), if the SAR

measured at the middle channel for each test configuration (Left, right, cheek/touch, tilt/ear, extended
and retracted) is at least 3.0 dB lower than the SAR limit, testing at the high and low channels is
optional for such test configuration(s).
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12.2 Measurement Results (GSM1900 Head SAR)

Frequency ) ConductedPo Power Phantom
Modulation Drift Battery " SAR(mWI/qg)
wer (dBm) Position
MHz Channel (dB)
30.31 -0.143 Standard Left Ear 0.456
30.31 -0.086 Standard Left Tilt 15° 0.179
1880.0 661 (Mid) GSM1900
30.31 -0.065 Standard Right Ear 0.311
30.31 -0.027 Standard Right Tilt 15° 0.186
ANSI/ IEEE C95.1 - 1992- Safety Limit Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
NOTES:
1 The test data reported are the worst-case SAR value with the antenna-head position set in a typical
configuration. Test procedures used are according to FCC/OET Bulletin 65, Supplement C [July 2001].
2 All modes of operation were investigated and the worst-case are reported.
3 Measured Depth of Simulating Tissue is 15.0 cm £ 0.2 cm.
4  Tissue parameters and temperatures are listed on the SAR plot.
5 Battery Type Standard 1 Extended O Slim
Batteries are fully charged for all readings.
6 Test Signal Call Mode 1 Manual Test cord Base Station Simulator
7 Justification for reduced test configurations: per FCC/OET Supplement C (July, 2001), if the SAR

measured at the middle channel for each test configuration (Left, right, cheek/touch, tilt/ear, extended
and retracted) is at least 3.0 dB lower than the SAR limit, testing at the high and low channels is
optional for such test configuration(s).
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12.3 Measurement Results (WCDMAS850 Head SAR)

Frequency Conducted Power Phantom
Modulation Power Drift Battery Pasition SAR(MWI/g)
(dBm) (dB)

MHz Channel

836.6 4183 (Mid) WCDMAB850 23.07 -0.05 Standard Left Ear 0.194
836.6 4183 (Mid) WCDMAB850 23.07 0.051 Standard Left Tilt 15° 0.104
836.6 4183 (Mid) WCDMAS850 23.07 0.096 Standard Right Ear 0.218
836.6 4183 (Mid) WCDMAB850 23.07 0.173 Standard Right Tilt 15° 0.135

NOTES

ANSI/ IEEE C95.1 - 2005- Safety Limit
Spatial Peak

Uncontrolled Exposure/ General Population

Head
1.6 W/kg (mWI/g)

Averaged over 1 gram

1 The test data reported are the worst-case SAR value with the antenna-head position set in a typical
configuration. Test procedures used are according to FCC/OET Bulletin 65, Supplement C [July 2001].

a b wiN

~N O

Test Signal Call Mode

Standard

0 Manual Test cord

[ Extended
Batteries are fully charged for all readings.

All modes of operation were investigated and the worst-case are reported.
Measured Depth of Simulating Tissue is 15.0 cm £ 0.2 cm.

Tissue parameters and temperatures are listed on the SAR plot.
Battery Type

O Slim

Base Station Simulator

Justification for reduced test configurations: per FCC/OET Supplement C (July, 2001), if the SAR
measured at the middle channel for each test configuration (Left, right, cheek/touch, tilt/ear, extended
and retracted) is at least 3.0 dB lower than the SAR limit, testing at the high and low channels is
optional for such test configuration(s).

WCDMA Mode was tested under RMC 12.2 kbps and HSDPA Inactive.
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12.4 Measurement Results (802.11b/g/n Head SAR)
Frequency Conducted Power Phantom
Modulation Power Drift Battery Pasition Data Rate SAR(mWI/g)
MHz Channel (dBm) (dB)
2412 1 (Low) 802.11b 16.95 -0.05 Standard Left Ear 1 Mbps 0.705
2437 6 (Mid) 802.11b 16.77 -0.057 Standard Left Ear 1 Mbps 0.678
2 462 11 (High) 802.11b 17.05 0.03 Standard Left Ear 1 Mbps 0.757
2 462 11 (High) 802.11b 17.05 -0.021 Standard Left Tilt 15° 1 Mbps 0.652
2 462 11 (High) 802.11b 17.05 0.001 Standard Right Ear 1 Mbps 0.670
2462 11 (High) 802.11b 17.05 0.051 Standard Right Tilt 15 1 Mbps 0.507
ANSI/ IEEE C95.1 - 1992— Safety Limit Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over L gram
NOTES:
1 The test data reported are the worst-case SAR value with the antenna-head position set in a typical
configuration. Test procedures used are according to FCC/OET Bulletin 65, Supplement C [July 2001].
2 All modes of operation were investigated and the worst-case are reported.
3 Measured Depth of Simulating Tissue is 15.0 cm + 0.2 cm.
4 Tissue parameters and temperatures are listed on the SAR plot.
5 Battery Type Standard ] Extended [ Slim
Batteries are fully charged for all readings.
6 Test Signal Call Mode Manual Test cord [ Base Station Simulator
7 |IEEE 802.11g(including 802.11n) SAR testing is required when the conducted powers are equal to or
greater than 0.25 dB Than the conducted powers in IEEE 802.11b.
8 For 2.4GHz WLAN, Highest average power channel for the lowest data rate was selected for SAR

evaluation based on KDB 248227. Other channels are necessary because peak SAR > 1.6W/Kg per
KDB 248227.
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12.5 Measurement Results (GSM850 Hotspot SAR)

Frequency Conducted Power
Modulation Power Drift Configuration | Separation Distance SAR(MWI/Qg)
MHz Channel (dBm) (dB)
824.2 128 (Low) GPRS 2Tx 32.01 0.01 Rear 1.0cm 0.807
836.6 190 (Mid) GPRS 2Tx 32.01 -0.008 Rear 1.0cm 1.02
848.8 251 (High) GPRS 2Tx 32.01 0.09 Rear 1.0cm 1.24
836.6 190 (Mid) GPRS 2Tx 32.01 0.013 Front 1.0cm 0.657
836.6 190 (Mid) GPRS 2Tx 32.01 -0.057 Left 1.0cm 0.720
836.6 190 (Mid) GPRS 2Tx 32.01 -0.035 Right 1.0em 0.705
836.6 190 (Mid) GPRS 2Tx 32.01 0.001 Bottom 1.0cm 0.066
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
NOTES:
1 The test data reported are the worst-case SAR value with the antenna-body position set in a typical
configuration. Test procedures used are according to FCC/OET Bulletin 65, Supplement C [July 2001].
2 All modes of operation were investigated and the worst-case are reported.
3 Measured Depth of Simulating Tissue is 15.0 cm + 0.2 cm.
4 Tissue parameters and temperatures are listed on the SAR plot.
5 Battery Type Standard 1 Extended 1 Slim
Batteries are fully charged for all readings.
6 Test Signal Call Mode 1 Manual Test cord Base Station Simulator
7  Test Configuration 1 With Holster Without Holster
8 Justification for reduced test configurations: per FCC/OET Supplement C (July, 2001), if the SAR
measured at the middle channel for each test configuration (Left, right, cheek/touch, tilt/ear, extended
and retracted) is at least 3.0 dB lower than the SAR limit, testing at the high and low channels is
optional for such test configuration(s).
9 For body SAR testing, the EUT was set in GPRS multi-slot class10 with 2uplink slots for GSM850 due

to maximum source-based time-averaged output power.
According to the KDB 941225 D03 SAR test reduction GSM/GPRS/EDGE, the maximum output power
configuration were chosen for Body SAR testing.
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12.6 Measurement Results (GSM1900 Hotspot SAR)

Frequency . Conducted Power SaniauEi . '
Modulation Power Drift on Separation Distance SAR(mWI/qg)
MHz Channel (dBm) (dB)
1 880.0 661 (Mid) GPRS 2Tx 29.15 -0.033 Rear 1.0cm 0.774
1 880.0 661 (Mid) GPRS 3Tx 27.62 -0.022 Rear 1.0cm 0.801
1.880.0 661 (Mid) GPRS 4Tx 26.17 0.012 Rear 1.0cm 0.756
1.850.2 512 (Low) GPRS 3Tx 27.62 -0.127 Rear 1.0cm 0.911
1 909.8 810 (High) GPRS 3Tx 27.64 -0.013 Rear 1.0cm 0.813
1880.0 661 (Mid) GPRS 3Tx 27.62 0.039 Front 1.0cm 0.654
1.880.0 661 (Mid) GPRS 3Tx 27.62 -0.125 Left 1.0cm 0.353
1.880.0 661 (Mid) GPRS 3Tx 27.62 0.018 Right 1.0cm 0.150
1.880.0 661 (Mid) GPRS 3Tx 27.62 -0.071 Bottom 1.0cm 0.292
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 W/kg (mW/qg)

Averaged over 1 gram

Uncontrolled Exposure/ General Population

NOTES:

1 The test data reported are the worst-case SAR value with the antenna-body position set in a typical
configuration. Test procedures used are according to FCC/OET Bulletin 65, Supplement C [July 2001].

2 All modes of operation were investigated and the worst-case are reported.

3 Measured Depth of Simulating Tissue is 15.0 cm + 0.2 cm.

4  Tissue parameters and temperatures are listed on the SAR plot.

5 Battery Type Standard 1 Extended 1 Slim
Batteries are fully charged for all readings.

6 Test Signal Call Mode 1 Manual Test cord Base Station Simulator

7 Test Configuration 1 With Holster Without Holster

8 Justification for reduced test configurations: per FCC/OET Supplement C (July, 2001), if the SAR
measured at the middle channel for each test configuration (Left, right, cheek/touch, tilt/ear, extended
and retracted) is at least 3.0 dB lower than the SAR limit, testing at the high and low channels is
optional for such test configuration(s).

9 For body SAR testing, the EUT was set in GPRS multi-slot class11 with 3uplink slots for GSM1900
due to maximum source-based time-averaged output power.

According to the KDB 941225 D03 SAR test reduction GSM/GPRS/EDGE, the maximum output power
configuration were chosen for Body SAR testing.
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12.7 Measurement Results (WCDMAS850 Hotspot SAR)

O~ wiN =

~N O

Frequency

ConductedP Power

. . . ) Phantom
Modulation ower Drift Configuration Pasition SAR(MWI/g)
(dBm) (dB)
MHz Channel
836.6 4183 (Mid) WCDMAB850 23.07 0.023 Rear 1.0cm 0.424
836.6 4183 (Mid) WCDMAB850 23.07 0.021 Front 1.0 cm 0.259
836.6 4183 (Mid) WCDMAB850 23.07 0.167 Left 1.0cm 0.316
836.6 4183 (Mid) WCDMAB850 23.07 -0.027 Right 1.0cm 0.335
836.6 4183 (Mid) WCDMAB850 23.07 0.037 Bottom 1.0cm 0.027
ANSI/ IEEE C95.1 - 2005- Safety Limit Body
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
The test data reported are the worst-case SAR value with the antenna-body position set in a typical

configuration. Test procedures used are according to FCC/OET Bulletin 65, Supplement C [July 2001].

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

Measured Depth of Simulating Tissue is 15.0 cm = 0.2 cm.

Tissue parameters and temperatures are listed on the SAR plot.

Battery Type Standard 1 Extended 1 Slim
Batteries are fully charged for all readings.

Test Signal Call Mode 1 Manual Test cord Base Station Simulator

Test Configuration 1 With Holster Without Holster

Justification for reduced test configurations: per FCC/OET Supplement C (July, 2001), if the SAR
measured at the middle channel for each test configuration (Left, right, cheek/touch, tilt/ear, extended
and retracted) is at least 3.0 dB lower than the SAR limit, testing at the high and low channels is
optional for such test configuration(s).

WCDMA Mode was tested under RMC 12.2 kbps and HSDPA Inactive.
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12.8 Measurement Results (802.11b/g/n Hotspot SAR)

Frequency Conducted Power e
Modulation Power Drift Configuration . Data Rate SAR(mWI/qg)
Distance
MHz Channel (dBm) (dB)
2 462 11 (High) 802.11b 17.05 -0.102 Rear 1.0 cm 1 Mbps 0.353
2 462 11 (High) 802.11b 17.05 0.136 Front 1.0 cm 1 Mbps 0.153
2 462 11 (High) 802.11b 17.05 0.119 Right 1.0 cm 1 Mbps 0.051
2 462 11 (High) 802.11b 17.05 0.023 Top 1.0 cm 1 Mbps 0.183
ANSI/ IEEE C95.1 1992 — Safety Limit Body
Spatial Peak 1.6 W/kg (mW/qg)
Uncontrolled Exposure/ General Population Averaged over 1 gram
NOTES:
1 The test data reported are the worst-case SAR value with the antenna-body position set in a typical
configuration. Test procedures used are according to FCC/OET Bulletin 65, Supplement C [July 2001].
2 All modes of operation were investigated and the worst-case are reported.
3 Measured Depth of Simulating Tissue is 15.0 cm + 0.2 cm.
4 Tissue parameters and temperatures are listed on the SAR plot.
5 Battery Type Standard ] Extended I Slim
Batteries are fully charged for all readings.
6 Test Signal Call Mode Manual Test code [J Base Station Simulator
7 IEEE 802.11g(including 802.11n) SAR testing is required when the conducted powers are equal to or
greater than 0.25 dB Than the conducted powers in IEEE 802.11b.
8 For 2.4GHz WLAN, Highest average power channel for the lowest data rate was selected for SAR

evaluation based on KDB 248227. Other channels are not necessary because 1g-average SAR < 0.8
W/Kg and peak SAR < 1.6W/Kg per KDB 248227.

HCT CO., LTD.
105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811 34 of 141
TEL: +82 31 645 64851  FAX: +82 31 645 6401 www.hct.co.kr



HCT

HCTHEED LTS

Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012

13. CONCLUSION

The SAR measurement indicates that the EUT complies with the RF radiation exposure limits of the ANSI/
IEEE C95.1 1992.

These measurements are taken to simulate the RF effects exposure under worst-case conditions. Precise
laboratory measures were taken to assure repeatability of the tests.
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Attachment 1. — SAR Test Plots
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Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.3 C

Ambient Temperature: 21.5 C

Test Date: Apr.5, 2012

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.872 mho/m; &, = 41.7; p = 1000 kg/m’
Phantom section: Left Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(8.93, 8.93, 8.93); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 1800/1900 Phantom; Type: SAM

Left touch 190/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.359 mW/g

Left touch 190/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 4.19 V/m; Power Drift = -0.011 dB

Peak SAR (extrapolated) = 0.440 W/kg

SAR(1 g) = 0.334 mW/g; SAR(10 g) = 0.248 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.353 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.3 C

Ambient Temperature: 21.5 C

Test Date: Apr.5, 2012

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.872 mho/m; &, = 41.7; p = 1000 kg/m®
Phantom section: Left Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(8.93, 8.93, 8.93); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 1800/1900 Phantom; Type: SAM

Left tilt 190/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.202 mW/g

Left tilt 190/Zoom Scan (56x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 7.50 V/m; Power Drift = 0.019 dB

Peak SAR (extrapolated) = 0.235 W/kg

SAR(1 g) = 0.193 mW/g; SAR(10 g) = 0.149 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.201 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.3 C

Ambient Temperature: 21.5 C

Test Date: Apr.5, 2012

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.872 mho/m; &, = 41.7; p = 1000 kg/m®
Phantom section: Right Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(8.93, 8.93, 8.93); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 1800/1900 Phantom; Type: SAM

Right touch 190/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.390 mW/g

Right touch 190/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 4.87 V/m; Power Drift = -0.110 dB

Peak SAR (extrapolated) = 0.450 W/kg

SAR(1 g) = 0.372 mW/g; SAR(10 g) = 0.283 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.392 mW/g

dB
0.000

-2.02

-4.04

-6.06

-8.08

-10.1

0 dB = 0.392mW/g

HCT CO., LTD.
105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811 40 of 141
TEL: +82 31 645 64851  FAX: +82 31 645 6401 www.hct.co.kr



HCT

HCTHEED LTS

Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.3 C

Ambient Temperature: 21.5 C

Test Date: Apr.5, 2012

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.872 mho/m; &, = 41.7; p = 1000 kg/m®
Phantom section: Right Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(8.93, 8.93, 8.93); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 1800/1900 Phantom; Type: SAM

Right tilt 190/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.236 mW/g

Right tilt 190/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 8.55 V/m; Power Drift = 0.134 dB

Peak SAR (extrapolated) = 0.274 W/kg

SAR(1 g) = 0.227 mW/g; SAR(10 g) = 0.175 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.236 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue: May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.1 C

Ambient Temperature: 21.3 C

Test Date: Apr.6, 2012

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; 0 = 1.37 mho/m; &, = 39.2; p = 1000 kg/m’
Phantom section: Left Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(7.6, 7.6, 7.6); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: SAM 1800/1900 MHz; Type: SAM

Left touch 661/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.493 mW/g

Left touch 661/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 7.67 V/m; Power Drift = -0.143 dB

Peak SAR (extrapolated) = 0.783 W/kg

SAR( g) = 0.456 mW/g; SAR(10 g) = 0.258 mW/g

Maximum value of SAR (measured) = 0.501 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.1 C

Ambient Temperature: 21.3 C

Test Date: Apr.6, 2012

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; 0 = 1.37 mho/m; &, = 39.2; p = 1000 kg/m’
Phantom section: Left Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(7.6, 7.6, 7.6); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: SAM 1800/1900 MHz; Type: SAM

Left tilt 661/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.215 mW/g

Left tilt 661/Zoom Scan (56x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 10.6 V/m; Power Drift = -0.086 dB

Peak SAR (extrapolated) = 0.309 W/kg

SAR( g) = 0.179 mW/g; SAR(10 g) = 0.101 mW/g

Maximum value of SAR (measured) = 0.194 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.1 C

Ambient Temperature: 21.3 C

Test Date: Apr.6, 2012

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; 0 = 1.37 mho/m; &, = 39.2; p = 1000 kg/m’
Phantom section: Right Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(7.6, 7.6, 7.6); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: SAM 1800/1900 MHz; Type: SAM

Right touch 661/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.350 mW/g

Right touch 661/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 8.77 V/m; Power Drift = -0.065 dB

Peak SAR (extrapolated) = 0.510 W/kg

SAR( g) = 0.311 mW/g; SAR(10 g) = 0.186 mW/g

Maximum value of SAR (measured) = 0.331 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.1 C

Ambient Temperature: 21.3 C

Test Date: Apr.6, 2012

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; 0 = 1.37 mho/m; &, = 39.2; p = 1000 kg/m’
Phantom section: Right Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(7.6, 7.6, 7.6); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: SAM 1800/1900 MHz; Type: SAM

Right tilt 661/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.216 mW/g

Right tilt 661/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 12.1 V/m; Power Drift = -0.027 dB

Peak SAR (extrapolated) = 0.329 W/kg

SAR(1 g) = 0.186 mW/g; SAR(10 g) = 0.102 mW/g

Maximum value of SAR (measured) = 0.203 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.3 C

Ambient Temperature: 21.5 C

Test Date: Apr.5, 2012

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: WCDMARS850; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.872 mho/m; &, = 41.7; p = 1000 kg/m®
Phantom section: Left Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(8.93, 8.93, 8.93); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 1800/1900 Phantom; Type: SAM

Left touch 4183/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.208 mW/g

Left touch 4183/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 2.94 V/m; Power Drift = -0.050 dB

Peak SAR (extrapolated) = 0.252 W/kg

SAR(1 g) = 0.194 mW/g; SAR(10 g) = 0.145 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.204 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFEG612F Date of Issue: May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.3 C

Ambient Temperature: 21.5 C

Test Date: Apr.5, 2012

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: WCDMAS850; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.872 mho/m; ¢, = 41.7; p = 1000 kg/m’
Phantom section: Left Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(8.93, 8.93, 8.93); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 1800/1900 Phantom; Type: SAM

Left tilt 4183/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.104 mW/g

Left tilt 4183/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 4.87 V/m; Power Drift = 0.051 dB

Peak SAR (extrapolated) = 0.126 W/kg

SAR(1 g) = 0.104 mW/g; SAR(10 g) = 0.080 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.108 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.3 C

Ambient Temperature: 21.5 C

Test Date: Apr.5, 2012

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: WCDMARS850; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.872 mho/m; &, = 41.7; p = 1000 kg/m®
Phantom section: Right Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(8.93, 8.93, 8.93); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 1800/1900 Phantom; Type: SAM

Right touch 4183/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.230 mW/g

Right touch 4183/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 3.10 V/m; Power Drift = 0.096 dB

Peak SAR (extrapolated) = 0.263 W/kg

SAR(1 g) = 0.218 mW/g; SAR(10 g) = 0.165 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.230 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.3 C

Ambient Temperature: 21.5 C

Test Date: Apr.5, 2012

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: WCDMARS850; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.872 mho/m; &, = 41.7; p = 1000 kg/m®
Phantom section: Right Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(8.93, 8.93, 8.93); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 1800/1900 Phantom; Type: SAM

Right tilt 4183/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.141 mW/g

Right tilt 4183/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 6.54 V/m; Power Drift = 0.173 dB

Peak SAR (extrapolated) = 0.164 W/kg

SAR(1 g) = 0.135 mW/g; SAR(10 g) = 0.104 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.141 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.1 C

Ambient Temperature: 21.3 C

Test Date: May.3, 2012

DUT: LG-E612f; Type: bar; Serial: #1

Communication System: 2450MHz FCC; Frequency: 2412 MHz;Duty Cycle: 1:1 ,

Medium parameters used (interpolated): f = 2412 MHz; ¢ = 1.73 mho/m; & = 39.3; p = 1000 kg/m®

Phantom section: Left Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8
Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(6.94, 6.94, 6.94); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 1800/1900 Phantom; Type: SAM

Left touch 1ch 1Mbps/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.790 mW/g

Left touch 1ch 1Mbps/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 21.5 V/m; Power Drift = -0.050 dB

Peak SAR (extrapolated) = 1.66 W/kg

SAR(1 g) = 0.705 mW/g; SAR(10 g) = 0.303 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.807 mW/g

dB
0.000

-h.g2

-11.6

-17.5

-23.3

-29.1

0 dB = 0.807mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.1 C

Ambient Temperature: 21.3 C

Test Date: May.3, 2012

DUT: LG-E612f; Type: bar; Serial: #1

Communication System: 2450MHz FCC; Frequency: 2437 MHz;Duty Cycle: 1:1 ,

Medium parameters used (interpolated): f = 2437 MHz; ¢ = 1.76 mho/m; & = 39.3; p = 1000 kg/m®

Phantom section: Left Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8
Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(6.94, 6.94, 6.94); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 1800/1900 Phantom; Type: SAM

Left touch 6¢ch 1Mbps/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.780 mW/g

Left touch 6¢ch 1Mbps/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 20.1 V/m; Power Drift = -0.057 dB

Peak SAR (extrapolated) = 1.59 W/kg

SAR(1 g) = 0.678 mW/g; SAR(10 g) = 0.284 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.756 mW/g

dB
0.000

-b.2b

-12.5

-18.8

-25.0

-31.3

0 dB = 0.756mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.1 C

Ambient Temperature: 21.3 C

Test Date: Apr.7, 2012

DUT: LG-E612f; Type: bar; Serial: #1

Communication System: 2450MHz FCC; Frequency: 2462 MHz;Duty Cycle: 1:1 ,

Medium parameters used (interpolated): f = 2462 MHz; ¢ = 1.87 mho/m; & = 38.4; p = 1000 kg/m®

Phantom section: Left Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8
Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(6.94, 6.94, 6.94); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 1800/1900 Phantom; Type: SAM

Left touch 11ch 1Mbps/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.735 mW/g

Left touch 11ch 1Mbps/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 21.4 V/m; Power Drift = 0.030 dB

Peak SAR (extrapolated) = 1.75 W/kg

SAR(1 g) = 0.757 mW/g; SAR(10 g) = 0.319 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.850 mW/g

dB
0.000

-6.02

-12.0

-18.1

-24.1

-30.1 /

0 dB = 0.850mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.1 C

Ambient Temperature: 21.3 C

Test Date: Apr.7, 2012

DUT: LG-E612f; Type: bar; Serial: #1

Communication System: 2450MHz FCC; Frequency: 2462 MHz;Duty Cycle: 1:1 ,

Medium parameters used (interpolated): f = 2462 MHz; ¢ = 1.87 mho/m; & = 38.4; p = 1000 kg/m®

Phantom section: Left Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8
Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(6.94, 6.94, 6.94); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 1800/1900 Phantom; Type: SAM

Left tilt 11ch 1Mbps/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.644 mW/g

Left tilt 11ch 1Mbps/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 20.1 V/m; Power Drift = -0.021 dB

Peak SAR (extrapolated) = 1.47 W/kg

SAR(1 g) = 0.652 mW/g; SAR(10 g) = 0.283 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.748 mW/g

dB
0.000

-h.68

-11.8

-17.6

-23.5

-29.4

0 dB = 0.748mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.1 C

Ambient Temperature: 21.3 C

Test Date: Apr.7, 2012

DUT: LG-E612f; Type: bar; Serial: #1

Communication System: 2450MHz FCC; Frequency: 2462 MHz;Duty Cycle: 1:1 ,

Medium parameters used (interpolated): f = 2462 MHz; ¢ = 1.87 mho/m; & = 38.4; p = 1000 kg/m®

Phantom section: Right Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8
Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(6.94, 6.94, 6.94); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 1800/1900 Phantom; Type: SAM

Right Touch 11ch 1Mbps/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.653 mW/g

Right Touch 11ch 1Mbps/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 19.3 V/m; Power Drift = 0.001 dB

Peak SAR (extrapolated) = 1.52 W/kg

SAR(1 g) = 0.670 mW/g; SAR(10 g) = 0.289 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.772 mW/g

dB
0.000

-h.bb
-11.3
-17.0

-22.6 \

-28.3

0 dB = 0.772mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.1 C

Ambient Temperature: 21.3 C

Test Date: Apr.7, 2012

DUT: LG-E612f; Type: bar; Serial: #1

Communication System: 2450MHz FCC; Frequency: 2462 MHz;Duty Cycle: 1:1 ,

Medium parameters used (interpolated): f = 2462 MHz; ¢ = 1.87 mho/m; & = 38.4; p = 1000 kg/m®

Phantom section: Right Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8
Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(6.94, 6.94, 6.94); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 1800/1900 Phantom; Type: SAM

Right Tilt 11ch 1Mbps/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.520 mW/g

Right Tilt 11ch 1Mbps/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 17.5 V/m; Power Drift = 0.051 dB

Peak SAR (extrapolated) = 1.09 W/kg

SAR(1 g) = 0.507 mW/g; SAR(10 g) = 0.226 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.582 mW/g

dB
0.000

-h.76
-11.5
-17.3 h"

-23.0 g

-28.8

0 dB = 0.582mW/g

HCT CO., LTD.
105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811 55 of 141
TEL: +82 31 645 64851  FAX: +82 31 645 6401 www.hct.co.kr



HCT

HCTHEED LTS

Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.3 C

Ambient Temperature: 21.5 C

Test Date: Apr.5, 2012

Separation Distance 1.0 cm

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: GSM 850; Frequency: 824.2 MHz;Duty Cycle: 1:4.15 ’
Medium parameters used: f = 825 MHz; 0 = 0.996 mho/m; ¢, = 55; p = 1000 kg/m®
Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(9.14, 9.14, 9.14); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 835/900 Phamtom ; Type: SAM

GSM850 Body Rear 128 2Tx/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.773 mW/g

GSM850 Body Rear 128 2Tx/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 14.2 V/m; Power Drift = 0.010 dB

Peak SAR (extrapolated) = 3.74 W/kg

SAR(1 g) = 0.807 mW/g; SAR(10 g) = 0.550 mW/g

Maximum value of SAR (measured) = 0.780 mW/g

dB
0.000

-2.06

-4.12

-6.18

-8.24

-10.3

0 dB = 0.780mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.3 C

Ambient Temperature: 21.5 C

Test Date: Apr.5, 2012

Separation Distance 1.0 cm

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:4.15 ’
Medium parameters used (interpolated): f = 836.6 MHz; 0 = 1.01 mho/m; ¢, = 54.9; p = 1000 kg/m®
Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(9.14, 9.14, 9.14); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 835/900 Phamtom ; Type: SAM

GSM850 Body Rear 190 2Tx/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 1.07 mW/g

GSM850 Body Rear 190 2Tx/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 16.8 V/m; Power Drift = -0.008 dB

Peak SAR (extrapolated) = 1.35 W/kg

SAR(1 g) = 1.02 mW/g; SAR(10 g) = 0.747 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 1.08 mW/g

dB
0.000

-2.86

-h.72

-8.58

-11.4

-14.3

0 dB=1.08mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.3 C

Ambient Temperature: 21.5 C

Test Date: Apr.5, 2012

Separation Distance 1.0 cm

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: GSM 850; Frequency: 848.8 MHz;Duty Cycle: 1:4.15 ’
Medium parameters used (interpolated): f = 848.8 MHz; o = 1.03 mho/m; ¢, = 54.8; p = 1000 kg/m*®
Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(9.14, 9.14, 9.14); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 835/900 Phamtom ; Type: SAM

GSM850 Body Rear 251 2Tx/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 18.3 V/m; Power Drift = 0.090 dB

Peak SAR (extrapolated) = 1.61 W/kg

SAR(1 g) = 1.24 mW/g; SAR(10 g) = 0.908 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 1.30 mW/g

GSM850 Body Rear 251 2Tx/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 1.30 mW/g

dB
0.000

-2.14

-4.28

-6.42

-8.56

107

0dB=

.30mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.3 C

Ambient Temperature: 21.5 C

Test Date: Apr.5, 2012

Separation Distance 1.0 cm

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:4.15 ’
Medium parameters used (interpolated): f = 836.6 MHz; 0 = 1.01 mho/m; ¢, = 54.9; p = 1000 kg/m®
Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(9.14, 9.14, 9.14); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 835/900 Phamtom ; Type: SAM

GSM850 Body Front 190 2Tx/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.695 mW/g

GSM850 Body Front 190 2Tx/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 13.5 V/m; Power Drift = 0.013 dB

Peak SAR (extrapolated) = 0.839 W/kg

SAR(1 g) = 0.657 mW/g; SAR(10 g) = 0.493 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.688 mW/g

dB
0.000

-1.98

-3.96

-5.94

-F.92

-9.90

0 dB = 0.688mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.3 C

Ambient Temperature: 21.5 C

Test Date: Apr.5, 2012

Separation Distance 1.0 cm

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:4.15 ’
Medium parameters used (interpolated): f = 836.6 MHz; 0 = 1.01 mho/m; ¢, = 54.9; p = 1000 kg/m®
Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(9.14, 9.14, 9.14); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 835/900 Phamtom ; Type: SAM

GSM850 Body Left Side 2Tx 190/Area Scan (41x101x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.765 mW/g

GSM850 Body Left Side 2Tx 190/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 19.4 V/m; Power Drift = -0.057 dB

Peak SAR (extrapolated) = 1.03 W/kg

SAR(1 g) = 0.720 mW/g; SAR(10 g) = 0.490 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.774 mW/g

dB
0.000

-2.00

-4.00

-5.99

-F.99

-9.99

0dB=0.774mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.3 C

Ambient Temperature: 21.5 C

Test Date: Apr.5, 2012

Separation Distance 1.0 cm

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:4.15 ’
Medium parameters used (interpolated): f = 836.6 MHz; 0 = 1.01 mho/m; ¢, = 54.9; p = 1000 kg/m*®
Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(9.14, 9.14, 9.14); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 835/900 Phamtom ; Type: SAM

GSM850 Body Right Side 2Tx 190/Area Scan (41x101x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.753 mW/g

GSM850 Body Right Side 2Tx 190/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 19.6 V/m; Power Drift = -0.035 dB

Peak SAR (extrapolated) = 1.01 W/kg

SAR( g) = 0.705 mW/g; SAR(10 g) = 0.485 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.758 mW/g

dB
0.000
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-8.32

-12.5

-16.6
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0 dB = 0.758mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.3 C

Ambient Temperature: 21.5 C

Test Date: Apr.5, 2012

Separation Distance 1.0 cm

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:4.15 ’
Medium parameters used (interpolated): f = 836.6 MHz; 0 = 1.01 mho/m; ¢, = 54.9; p = 1000 kg/m®
Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(9.14, 9.14, 9.14); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 835/900 Phamtom ; Type: SAM

GSM850 Body Bottom 2Tx 190/Area Scan (41x61x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.070 mW/g

GSM850 Body Bottom 2Tx 190/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 6.07 V/m; Power Drift = 0.091 dB

Peak SAR (extrapolated) = 0.114 W/kg

SAR(1 g) = 0.066 mW/g; SAR(10 g) = 0.039 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.070 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.1 C

Ambient Temperature: 21.3 C

Test Date: Apr.6, 2012

Separation Distance 1.0 cm

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: GSM 1900; Frequency: 1880 MHz:;Duty Cycle: 1:4.15 4
Medium parameters used: f = 1880 MHz; 0 = 1.53 mho/m; ¢, = 51.6; p = 1000 kg/m®
Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(7.26, 7.26, 7.26); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: SAM 1800/1900 MHz; Type: SAM

GSM1900 Body Rear 2Tx 661/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.848 mW/g

GSM1900 Body Rear 2Tx 661/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 14.9 V/m; Power Drift = -0.033 dB

Peak SAR (extrapolated) = 1.31 W/kg

SAR(1 g) = 0.774 mW/g; SAR(10 g) = 0.450 mW/g

Maximum value of SAR (measured) = 0.822 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.1 C

Ambient Temperature: 21.3 C

Test Date: Apr.6, 2012

Separation Distance 1.0 cm

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: GSM 1900; Frequency: 1880 MHz:;Duty Cycle: 1:2.77 4
Medium parameters used: f = 1880 MHz; 0 = 1.53 mho/m; ¢, = 51.6; p = 1000 kg/m®
Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(7.26, 7.26, 7.26); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: SAM 1800/1900 MHz; Type: SAM

GSM1900 Body Rear 3Tx 661/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.879 mW/g

GSM1900 Body Rear 3Tx 661/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 15.3 V/m; Power Drift = -0.022 dB

Peak SAR (extrapolated) = 1.36 W/kg

SAR(1 g) = 0.801 mW/g; SAR(10 g) = 0.465 mW/g

Maximum value of SAR (measured) = 0.850 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFEG612F Date of Issue: May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.1 C

Ambient Temperature: 21.3 C

Test Date: Apr.6, 2012

Separation Distance 1.0 cm

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:2.075 4
Medium parameters used: f = 1880 MHz; o = 1.53 mho/m; ¢, = 51.6; p = 1000 kg/m®
Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(7.26, 7.26, 7.26); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: SAM 1800/1900 MHz; Type: SAM

GSM1900 Body Rear 4Tx 661/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.830 mW/g

GSM1900 Body Rear 4Tx 661/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 14.8 V/m; Power Drift = 0.012 dB

Peak SAR (extrapolated) = 1.28 W/kg

SAR(1 g) = 0.756 mW/g; SAR(10 g) = 0.441 mW/g

Maximum value of SAR (measured) = 0.802 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.1 C

Ambient Temperature: 21.3 C

Test Date: Apr.6, 2012

Separation Distance 1.0 cm

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: GSM 1900; Frequency: 1850.2 MHz;Duty Cycle: 1:2.77 4
Medium parameters used (interpolated): f = 1850.2 MHz; 0 = 1.51 mho/m; ¢, = 51.9; p = 1000 kg/m®
Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(7.26, 7.26, 7.26); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: SAM 1800/1900 MHz; Type: SAM

GSM1900 Body Rear 3Tx 512/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 1.02 mW/g

GSM1900 Body Rear 3Tx 512/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 16.0 V/m; Power Drift = -0.127 dB

Peak SAR (extrapolated) = 1.51 W/kg

SAR(1 g) = 0.911 mW/g; SAR(10 g) = 0.539 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.994 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.1 C

Ambient Temperature: 21.3 C

Test Date: Apr.6, 2012

Separation Distance 1.0 cm

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: GSM 1900; Frequency: 1909.8 MHz;Duty Cycle: 1:2.77 4
Medium parameters used: f = 1910 MHz; o = 1.55 mho/m; ¢, = 51.3; p = 1000 kg/m®
Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(7.26, 7.26, 7.26); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: SAM 1800/1900 MHz; Type: SAM

GSM1900 Body Rear 3Tx 810/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.905 mW/g

GSM1900 Body Rear 3Tx 810/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 14.1 V/m; Power Drift = 0.013 dB

Peak SAR (extrapolated) = 1.38 W/kg

SAR(1 g) = 0.813 mW/g; SAR(10 g) = 0.482 mW/g

Maximum value of SAR (measured) = 0.870 mW/g

dB
0.000

-3.76

-f.h2

-11.3

-15.0

-18.8

0 dB = 0.870mW/g

HCT CO., LTD.
105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811 67 of 141
TEL: +82 31 645 64851  FAX: +82 31 645 6401 www.hct.co.kr



HCT

HCTHEED LTS

Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.1 C

Ambient Temperature: 21.3 C

Test Date: Apr.6, 2012

Separation Distance 1.0 cm

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: GSM 1900; Frequency: 1880 MHz:;Duty Cycle: 1:2.77 4
Medium parameters used: f = 1880 MHz; 0 = 1.53 mho/m; ¢, = 51.6; p = 1000 kg/m®
Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(7.26, 7.26, 7.26); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: SAM 1800/1900 MHz; Type: SAM

GSM1900 Body Front 3Tx 661/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.740 mW/g

GSM1900 Body Front 3Tx 661/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 13.3 V/m; Power Drift = 0.039 dB

Peak SAR (extrapolated) = 1.11 W/kg

SAR(1 g) = 0.654 mW/g; SAR(10 g) = 0.390 mW/g

Maximum value of SAR (measured) = 0.688 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.1 C

Ambient Temperature: 21.3 C

Test Date: Apr.6, 2012

Separation Distance 1.0 cm

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: GSM 1900; Frequency: 1880 MHz:;Duty Cycle: 1:2.77 4
Medium parameters used: f = 1880 MHz; 0 = 1.53 mho/m; ¢, = 51.6; p = 1000 kg/m®
Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(7.26, 7.26, 7.26); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: SAM 1800/1900 MHz; Type: SAM

GSM1900 Body Left Side 3Tx 661/Area Scan (41x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.362 mW/g

GSM1900 Body Left Side 3Tx 661/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 11.7 V/m; Power Drift = -0.125 dB

Peak SAR (extrapolated) = 0.558 W/kg

SAR(1 g) = 0.353 mW/g; SAR(10 g) = 0.204 mW/g

Maximum value of SAR (measured) = 0.388 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.1 C

Ambient Temperature: 21.3 C

Test Date: Apr.6, 2012

Separation Distance 1.0 cm

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: GSM 1900; Frequency: 1880 MHz:;Duty Cycle: 1:2.77 4
Medium parameters used: f = 1880 MHz; 0 = 1.53 mho/m; ¢, = 51.6; p = 1000 kg/m®
Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(7.26, 7.26, 7.26); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: SAM 1800/1900 MHz; Type: SAM

GSM1900 Body Right Side 3Tx 661/Area Scan (41x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.166 mW/g

GSM1900 Body Right Side 3Tx 661/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 7.39 V/m; Power Drift = 0.018 dB

Peak SAR (extrapolated) = 0.243 W/kg

SAR(1 g) = 0.150 mW/g; SAR(10 g) = 0.089 mW/g

Maximum value of SAR (measured) = 0.165 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.1 C

Ambient Temperature: 21.3 C

Test Date: Apr.6, 2012

Separation Distance 1.0 cm

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:2.77 4
Medium parameters used: f = 1880 MHz; 0 = 1.53 mho/m; ¢, = 51.6; p = 1000 kg/m®
Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(7.26, 7.26, 7.26); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: SAM 1800/1900 MHz; Type: SAM

GSM1900 Body Bottom 3Tx 661/Area Scan (41x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.328 mW/g

GSM1900 Body Bottom 3Tx 661/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 14.5 V/m; Power Drift = -0.071 dB

Peak SAR (extrapolated) = 0.487 W/kg

SAR(1 g) = 0.292 mW/g; SAR(10 g) = 0.169 mW/g

Maximum value of SAR (measured) = 0.323 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.3 C

Ambient Temperature: 21.5 C

Test Date: Apr.5, 2012

Separation Distance 1.0 cm

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: WCDMAR&50; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; 0 = 1.01 mho/m; ¢, = 54.9; p = 1000 kg/m®
Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(9.14, 9.14, 9.14); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 835/900 Phamtom ; Type: SAM

WCDMAB850 Body Rear 4183/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.450 mW/g

WCDMAB850 Body Rear 4183/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 10.6 V/m; Power Drift = 0.023 dB

Peak SAR (extrapolated) = 0.554 W/kg

SAR(1 g) = 0.424 mW/g; SAR(10 g) = 0.311 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.447 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.3 C

Ambient Temperature: 21.5 C

Test Date: Apr.5, 2012

Separation Distance 1.0 cm

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: WCDMAR&50; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; 0 = 1.01 mho/m; ¢, = 54.9; p = 1000 kg/m®
Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(9.14, 9.14, 9.14); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 835/900 Phamtom ; Type: SAM

WCDMAB850 Body Front 4183/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.277 mW/g

WCDMAB850 Body Front 4183/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 7.96 V/m; Power Drift = 0.021 dB

Peak SAR (extrapolated) = 0.337 W/kg

SAR( g) = 0.259 mW/g; SAR(10 g) = 0.193 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.272 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.3 C

Ambient Temperature: 21.5 C

Test Date: Apr.5, 2012

Separation Distance 1.0 cm

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: WCDMAR&50; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; 0 = 1.01 mho/m; ¢, = 54.9; p = 1000 kg/m®
Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(9.14, 9.14, 9.14); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 835/900 Phamtom ; Type: SAM

WCDMAS850 Body Left Side 4183/Area Scan (41x101x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.331 mW/g

WCDMAB850 Body Left Side 4183/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 11.7 V/m; Power Drift = 0.167 dB

Peak SAR (extrapolated) = 0.456 W/kg

SAR(1 g) = 0.316 mW/g; SAR(10 g) = 0.213 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.341 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.3 C

Ambient Temperature: 21.5 C

Test Date: Apr.5, 2012

Separation Distance 1.0 cm

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: WCDMAR&50; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; 0 = 1.01 mho/m; ¢, = 54.9; p = 1000 kg/m®
Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(9.14, 9.14, 9.14); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 835/900 Phamtom ; Type: SAM

WCDMAB850 Body Right Side 4183/Area Scan (41x101x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.356 mW/g

WCDMAB850 Body Right Side 4183/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 11.3 V/m; Power Drift = -0.027 dB

Peak SAR (extrapolated) = 0.478 W/kg

SAR(1 g) = 0.335 mW/g; SAR(10 g) = 0.229 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.358 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.3 C

Ambient Temperature: 21.5 C

Test Date: Apr.5, 2012

Separation Distance 1.0 cm

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: WCDMAR&50; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; 0 = 1.01 mho/m; e, = 54.9; p = 1000 kg/m*
Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(9.14, 9.14, 9.14); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 835/900 Phamtom ; Type: SAM

WCDMAB850 Body Bottom 4183/Area Scan (41x61x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.028 mW/g

WCDMAB850 Body Bottom 4183/Zoom Scan (56x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 4.25 V/m; Power Drift = 0.037 dB

Peak SAR (extrapolated) = 0.045 W/kg

SAR(1 g) = 0.027 mW/g; SAR(10 g) = 0.016 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.031 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.1 C

Ambient Temperature: 21.3 C

Test Date: Apr.7, 2012

Separation Distance 1.0 cm

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: 2450MHz FCC; Frequency: 2462 MHz;Duty Cycle: 1:1 ’
Medium parameters used (interpolated): f = 2462 MHz; 0 = 1.87 mho/m; ¢ = 50.9; p = 1000 kg/m®
Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(6.96, 6.96, 6.96); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 1800/1900 Phantom; Type: SAM

802.11b Body Rear 11ch 1Mbps/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.388 mW/g

802.11b Body Rear 11ch 1Mbps/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 12.6 V/m; Power Drift = -0.102 dB

Peak SAR (extrapolated) = 0.751 W/kg

SAR(1 g) = 0.353 mW/g; SAR(10 g) = 0.165 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.382 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.1 C

Ambient Temperature: 21.3 C

Test Date: Apr.7, 2012

Separation Distance 1.0 cm

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: 2450MHz FCC; Frequency: 2462 MHz;Duty Cycle: 1:1 ’
Medium parameters used (interpolated): f = 2462 MHz; ¢ = 1.87 mho/m; ¢, = 50.9; p = 1000 kg/m*®
Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(6.96, 6.96, 6.96); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 1800/1900 Phantom; Type: SAM

802.11b Body Front 11ch 1Mbps/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.159 mW/g

802.11b Body Front 11ch 1Mbps/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 5.92 V/m; Power Drift = 0.136 dB

Peak SAR (extrapolated) = 0.319 W/kg

SAR(1 g) = 0.153 mW/g; SAR(10 g) = 0.072 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.167 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.1 C

Ambient Temperature: 21.3 C

Test Date: Apr.7, 2012

Separation Distance 1.0 cm

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: 2450MHz FCC; Frequency: 2462 MHz;Duty Cycle: 1:1 ’
Medium parameters used (interpolated): f = 2462 MHz; o = 1.87 mho/m; ¢, = 50.9; p = 1000 kg/m®
Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(6.96, 6.96, 6.96); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: SAM 835/900 MHz; Type: SAM

802.11b Body Right Side 11ch 1Mbps/Area Scan (41x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.054 mW/g

802.11b Body Right Side 11ch 1Mbps/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 4.68 V/m; Power Drift = 0.119 dB

Peak SAR (extrapolated) = 0.092 W/kg

SAR(1 g) = 0.051 mW/g; SAR(10 g) = 0.027 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.058 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.1 C

Ambient Temperature: 21.3 C

Test Date: Apr.7, 2012

Separation Distance 1.0 cm

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: 2450MHz FCC; Frequency: 2462 MHz;Duty Cycle: 1:1 ’
Medium parameters used (interpolated): f = 2462 MHz; ¢ = 1.87 mho/m; ¢, = 50.9; p = 1000 kg/m*®
Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(6.96, 6.96, 6.96); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: SAM 835/900 MHz; Type: SAM

802.11b Body Top Side 11ch 1Mbps/Area Scan (41x61x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.193 mW/g

802.11b Body Top Side 11ch 1Mbps/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 9.52 V/m; Power Drift = 0.023 dB

Peak SAR (extrapolated) = 0.357 W/kg

SAR(1 g) = 0.183 mW/g; SAR(10 g) = 0.092 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.205 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.3 C

Ambient Temperature: 21.5 C

Test Date: Apr.5, 2012

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.872 mho/m; &, = 41.7; p = 1000 kg/m®
Phantom section: Right Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(8.93, 8.93, 8.93); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 1800/1900 Phantom; Type: SAM

Right touch 190/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.390 mW/g

Right touch 190/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 4.87 V/m; Power Drift = -0.110 dB

Peak SAR (extrapolated) = 0.450 W/kg

SAR(1 g) = 0.372 mW/g; SAR(10 g) = 0.283 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.392 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFEG612F Date of Issue: May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.3 C

Ambient Temperature: 21.5 C

Test Date: Apr.5, 2012

Separation Distance 1.0 cm

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: GSM 850; Frequency: 848.8 MHz;Duty Cycle: 1:4.15 '
Medium parameters used (interpolated): f = 848.8 MHz; 0 = 1.03 mho/m; &, = 54.8; p = 1000 kg/m*
Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(9.14, 9.14, 9.14); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 835/900 Phamtom ; Type: SAM

GSM850 Body Rear 251 2Tx/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 18.3 V/m; Power Drift = 0.090 dB

Peak SAR (extrapolated) = 1.61 W/kg

SAR(1 g) = 1.24 mW/g; SAR(10 g) = 0.908 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 1.30 mW/g

GSM850 Body Rear 251 2Tx/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 1.30 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue: May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.1 C

Ambient Temperature: 21.3 C

Test Date: Apr.6, 2012

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; 0 = 1.37 mho/m; &, = 39.2; p = 1000 kg/m®
Phantom section: Left Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(7.6, 7.6, 7.6); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: SAM 1800/1900 MHz; Type: SAM

Left touch 661/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.493 mW/g

Left touch 661/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 7.67 V/m; Power Drift = -0.143 dB

Peak SAR (extrapolated) = 0.783 W/kg

SAR( g) = 0.456 mW/g; SAR(10 g) = 0.258 mW/g

Maximum value of SAR (measured) = 0.501 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.1 C

Ambient Temperature: 21.3 C

Test Date: Apr.6, 2012

Separation Distance 1.0 cm

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: GSM 1900; Frequency: 1850.2 MHz;Duty Cycle: 1:2.77 4
Medium parameters used (interpolated): f = 1850.2 MHz; 0 = 1.51 mho/m; ¢, = 51.9; p = 1000 kg/m®
Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(7.26, 7.26, 7.26); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: SAM 1800/1900 MHz; Type: SAM

GSM1900 Body Rear 3Tx 512/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 1.02 mW/g

GSM1900 Body Rear 3Tx 512/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 16.0 V/m; Power Drift = -0.127 dB

Peak SAR (extrapolated) = 1.51 W/kg

SAR(1 g) = 0.911 mW/g; SAR(10 g) = 0.539 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.994 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue: May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.3 C

Ambient Temperature: 21.5 C

Test Date: Apr.5, 2012

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: WCDMARS850; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.872 mho/m; &, = 41.7; p = 1000 kg/m’
Phantom section: Right Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(8.93, 8.93, 8.93); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 1800/1900 Phantom; Type: SAM

Right touch 4183/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.230 mW/g

Right touch 4183/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 3.10 V/m; Power Drift = 0.096 dB

Peak SAR (extrapolated) = 0.263 W/kg

SAR(1 g) = 0.218 mW/g; SAR(10 g) = 0.165 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.230 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.3 C

Ambient Temperature: 21.5 C

Test Date: Apr.5, 2012

Separation Distance 1.0 cm

DUT: LG—-EB12f; Type: bar; Serial: #1

Communication System: WCDMAR&50; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; 0 = 1.01 mho/m; ¢, = 54.9; p = 1000 kg/m®
Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(9.14, 9.14, 9.14); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 835/900 Phamtom ; Type: SAM

WCDMAB850 Body Rear 4183/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.450 mW/g

WCDMAB850 Body Rear 4183/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 10.6 V/m; Power Drift = 0.023 dB

Peak SAR (extrapolated) = 0.554 W/kg

SAR(1 g) = 0.424 mW/g; SAR(10 g) = 0.311 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.447 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.1 C

Ambient Temperature: 21.3 C

Test Date: Apr.7, 2012

DUT: LG-E612f; Type: bar; Serial: #1

Communication System: 2450MHz FCC; Frequency: 2462 MHz;Duty Cycle: 1:1 ,

Medium parameters used (interpolated): f = 2462 MHz; ¢ = 1.87 mho/m; & = 38.4; p = 1000 kg/m®

Phantom section: Left Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8
Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(6.94, 6.94, 6.94); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 1800/1900 Phantom; Type: SAM

Left touch 11ch 1Mbps/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.735 mW/g

Left touch 11ch 1Mbps/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 21.4 V/m; Power Drift = 0.030 dB

Peak SAR (extrapolated) = 1.75 W/kg

SAR(1 g) = 0.757 mW/g; SAR(10 g) = 0.319 mW/g

Maximum value of SAR (measured) = 0.850 mW/g
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HCTHEED LTS

Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
Test Laboratory: HCT CO., LTD

EUT Type: Cellular/PCS GSM/GPRS/WCDMA/HSDPA Phone with Bluetooth and WLAN

Liquid Temperature: 21.1 C

Ambient Temperature: 21.3 C

Test Date: Apr.7, 2012

Separation Distance 1.0 cm

DUT: LG-EB12f; Type: bar; Serial: #1

Communication System: 2450MHz FCC; Frequency: 2462 MHz;Duty Cycle: 1:1 ’
Medium parameters used (interpolated): f = 2462 MHz; o = 1.87 mho/m; &, = 50.9; p = 1000 kg/m®
Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(6.96, 6.96, 6.96); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 1800/1900 Phantom; Type: SAM

802.11b Body Rear 11ch 1Mbps/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.388 mW/g

802.11b Body Rear 11ch 1Mbps/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 12.6 V/m; Power Drift = -0.102 dB

Peak SAR (extrapolated) = 0.751 W/kg

SAR(1 g) = 0.353 mW/g; SAR(10 g) = 0.165 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.382 mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012

Attachment 2. — Dipole Validation Plots
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012

Bl Validation Data (835 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 21.3 C
Test Date: Apr.5, 2012

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 — SN:441

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

Medium parameters used: f = 835 MHz; 0 = 0.871 mho/m; & = 41.8; p = 1000 kg/m3

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8
Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(8.93, 8.93, 8.93); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 1800/1900 Phantom; Type: SAM

Validation 835MHz/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.03 mW/g

Validation 835MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 34.3 V/m; Power Drift = -0.008 dB

Peak SAR (extrapolated) = 1.53 W/kg

SAR(1 g) = 0.940 mW/g; SAR(10 g) = 0.574 mW/g

Maximum value of SAR (measured) = 1.04 mW/g

dB
0.000

-2.34

-4.68

-f.02

-9.36

-11.7

0 dB = 1.04mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012

B Validation Data (835 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 21.3 C
Test Date: Apr.5, 2012

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 — SN:441

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

Medium parameters used: f = 835 MHz; o = 1.01 mho/m; e = 55; p = 1000 kg/m3

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8
Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(9.14, 9.14, 9.14); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 800/900 Phantom; Type: SAM

Validation 835 MHz/Area Scan (61x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.05 mW/g

Validation 835 MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 31.5 V/m; Power Drift = -0.005 dB

Peak SAR (extrapolated) = 1.44 W/kg

SAR(1 g) = 0.968 mW/g; SAR(10 g) = 0.634 mW/g

Maximum value of SAR (measured) = 1.05 mW/g

dB
0.000

-2.10

-4.20

-6.30

-8.40

-10.5

0 dB = 1.05mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012

Bl Validation Data (1 900 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 21.1 C
Test Date: Apr.6, 2012

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 — SN:5d032

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

Medium parameters used: f = 1900 MHz; ¢ = 1.39 mho/m; e = 39.1; p = 1000 kg/m°

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8
Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(7.6, 7.6, 7.6); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 1800/1900 Phantom; Type: SAM

Dipole 1900MHz Validation/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 4.72 mW/g

Dipole 1900MHz Validation/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 57.0 V/m; Power Drift = 0.032 dB

Peak SAR (extrapolated) = 7.66 W/kg

SAR( g) = 4.09 mW/g; SAR(10 g) = 2.13 mW/g

Maximum value of SAR (measured) = 4.52 mW/g

dB
0.000

-3.78

-f.bb

-11.3

-15.1

-18.9

0 dB = 4.52mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012

Bl Validation Data (1 900 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 21.1 C
Test Date: Apr.6, 2012

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 — SN:5d032

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

Medium parameters used: f = 1900 MHz; o = 1.55 mho/m; ¢ = 51.3; p = 1000 kg/m3

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8
Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(7.26, 7.26, 7.26); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 1800/1900 Phantom; Type: SAM

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

Dipole 1900MHz Validation/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 54.1 V/m; Power Drift = 0.051 dB

Peak SAR (extrapolated) = 7.65 W/kg

SAR( g) = 4.12 mW/g; SAR10 g) = 2.15 mW/g

Maximum value of SAR (measured) = 4.56 mW/g

dB
0.000

-3.76

-f.h2

-11.3

-15.0

-18.8

0 dB = 4.56mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012

Bl Validation Data (2 450 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 21.1 C

Test Date: Apr.7, 2012

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 — SN:743

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

Medium parameters used: f = 2450 MHz; o = 1.85 mho/m; ¢, = 38.4; p = 1000 kg/m3

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8
Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(6.94, 6.94, 6.94); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: SAM 1800/1900 MHz; Type: SAM

Validation 2450MHz/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 6.24 mW/g

Validation 2450MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 57.1 V/m; Power Drift = -0.035 dB

Peak SAR (extrapolated) = 12.4 W/kg

SAR(1 g) = 5.41 mW/g; SAR(10 g) = 2.3 mW/g

Maximum value of SAR (measured) = 6.08 mW/g

dB
0.000

-h.44

-10.9

-16.3

-21.8

-27.2

0 dB = 6.08mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012

Bl Validation Data (2 450 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 21.1 C
Test Date: Apr.7, 2012

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 — SN:743

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

Medium parameters used: f = 2450 MHz; 0 = 1.86 mho/m; ¢ = 51; p = 1000 kg/m3

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8
Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(6.96, 6.96, 6.96); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: SAM 1800/1900 MHz; Type: SAM

Validation 2450MHz/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 5.98 mW/g

Validation 2450MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 55.9 V/m; Power Drift = -0.003 dB

Peak SAR (extrapolated) = 12.0 W/kg

SAR( g) = 5.2 mW/g; SAR(10 g) = 2.22 mW/g

Maximum value of SAR (measured) = 5.87 mW/g

dB
0.000

-h.38

-10.8

-16.1

-21.5

-26.9

0 dB = 5.87TmW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012

Bl Validation Data (2 450 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 21.1 C

Test Date: May.3, 2012

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 — SN:743

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

Medium parameters used: f = 2450 MHz; ¢ = 1.77 mho/m; & = 39.3; p = 1000 kg/m°

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8
Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(6.94, 6.94, 6.94); Calibrated: 2011-07-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2011-09-22

- Phantom: 800/900 Phantom; Type: SAM

Validation 2450MHz/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 6.39 mW/g

Validation 2450MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 57.8 V/m; Power Drift = 0.000 dB

Peak SAR (extrapolated) = 11.2 W/kg

SAR(1 g) = 5.25 mW/g; SAR(10 g) = 2.45 mW/g

Maximum value of SAR (measured) = 5.89 mW/g

dB
0.000

-4.90

-9.80

-14.7

-19.6

-24.5

0 dB = 5.89mW/g
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
M Dielectric Parameter (835 MHz Head)
Title LG-E612f
SubTitle 835MHz
Test Date Apr.5, 2012
Frequency e' e"
800000000.0000 42.5168 19.3329
805000000.0000 42.4130 19.2059
810000000.0000 42.2978 19.0730
815000000.0000 42.1729 18.9983
820000000.0000 42.0823 18.8886
825000000.0000 41.9356 18.8597
830000000.0000 41.8314 18.7880
835000000.0000 41.7784 18.7450
840000000.0000 41.6489 18.7242
845000000.0000 41.6233 18.7161
850000000.0000 41.5518 18.7626
855000000.0000 41.5529 18.7880
860000000.0000 41.5327 18.8088
865000000.0000 41.5375 18.8427
870000000.0000 41.5753 18.9528
875000000.0000 41.6259 19.0173
880000000.0000 41.5966 19.0491
885000000.0000 41.5845 19.0854
890000000.0000 41.6112 19.1148
895000000.0000 41.6249 19.1824
900000000.0000 41.5665 19.1569
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
M Dielectric Parameter (835 MHz Body)
Title LG-E612f
SubTitle 835MHz
Test Date Apr.5, 2012
Frequency e' B
800000000.0000 55.0314 21.6785
805000000.0000 55.0363 21.6234
810000000.0000 55.0159 21.6229
815000000.0000 55.0258 21.6563
820000000.0000 55.0206 21.6610
825000000.0000 54.9888 21.6975
830000000.0000 54.9727 21.7278
835000000.0000 54.9503 21.7379
840000000.0000 54.9063 21.7613
845000000.0000 54.8152 21.7583
850000000.0000 54.7387 21.7611
855000000.0000 54.6468 21.7481
860000000.0000 545331 21.7167
865000000.0000 54.4657 21.6468
870000000.0000 54.3617 21.5917
875000000.0000 54.2606 21.5686
880000000.0000 54.1993 21.4240
885000000.0000 54.1818 21.3913
890000000.0000 54.1341 21.3071
895000000.0000 54.0717 21.2242
900000000.0000 54.0672 21.1403
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012

Il Dielectric Parameter (1 900 MHz Head)

Title LG-E612f

SubTitle 1 900MHz

Test Date Apr.6, 2012

Frequency e' e"
1800000000.0000 39.4674 12.8542
1810000000.0000 39.4111 12.8778
1820000000.0000 39.3849 12.9191
1830000000.0000 39.3521 12.9524
1840000000.0000 39.3158 12.9729
1850000000.0000 39.2706 13.0109
1860000000. 0000 39.2412 13.0243
1870000000.0000 39.1990 13.0487
1880000000.0000 39.1678 13.0841
1890000000.0000 39.1370 13.1133
1900000000. 0000 39.0843 13.1387
1910000000.0000 39.0428 13.1660
1920000000.0000 39.0090 13.2032
1930000000.0000 38.9660 13.2288
1940000000.0000 38.9156 13.2592
1950000000.0000 38.8859 13.2882
1960000000. 0000 38.8374 13.3177
1970000000.0000 38.7965 13.3483
1980000000.0000 38.7661 13.3663
1990000000.0000 38.7175 13.4167
2000000000.0000 38.6887 13.4426
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012

B Dielectric Parameter (1 900 MHz Body)

Title LG-E612f

SubTitle 1 900MHz

Test Date Apr.6, 2012

Frequency e' e"
1800000000.0000 52.4426 14.3331
1810000000.0000 52.0709 14.6815
1820000000.0000 51.7729 14.8775
1830000000.0000 52.0402 14.7179
1840000000.0000 51.9984 14.6810
1850000000.0000 51.9298 14.6491
1860000000. 0000 51.6648 14.8026
1870000000.0000 51.6851 14.6670
1880000000.0000 51.5661 14.6252
1890000000.0000 51.4416 14.7177
1900000000. 0000 51.3005 14.6835
1910000000.0000 51.3149 14.5986
1920000000.0000 51.2087 14.5929
1930000000.0000 51.2191 14.5971
1940000000.0000 51.1442 14.6109
1950000000.0000 51.1123 14.6041
1960000000. 0000 51.0339 14.6223
1970000000.0000 51.0128 14.6278
1980000000.0000 50.9255 14.6097
1990000000.0000 50.8010 14.5953
2000000000.0000 50.6770 14.5571
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012

Il Dielectric Parameter (2 450 MHz Head)

Title LG-E612f

SubTitle 2 450MHz

Test Date Apr.7, 2012

Frequency e' e"
2400000000.0000 38.6212 13.4818
2405000000.0000 38.6113 13.4992
2410000000.0000 38.5891 13.5046
2415000000.0000 38.5621 13.5141
2420000000.0000 38.5407 13.5301
2425000000.0000 38.5211 13.5446
2430000000.0000 38.4936 13.5492
2435000000.0000 38.4834 13.5645
2440000000.0000 38.4638 13.5682
2445000000.0000 38.4436 13.5809
2450000000.0000 38.4097 13.5967
2455000000.0000 38.4042 13.6166
2460000000.0000 38.3847 13.6260
2465000000.0000 38.3725 13.6240
2470000000.0000 38.3344 13.6437
2475000000.0000 38.3197 13.6384
2480000000.0000 38.2880 13.6584
2485000000.0000 38.2813 13.6686
2490000000.0000 38.2628 13.6778
2495000000.0000 38.2499 13.6932
2500000000.0000 38.2241 13.6867
HCT CO., LTD.
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012

B Dielectric Parameter (2 450 MHz Body)

Title LG-E612f

SubTitle 2 450MHz

Test Date Apr.7, 2012

Frequency e' e"
2400000000.0000 51.4512 13.4607
2405000000.0000 51.4482 13.4869
2410000000.0000 51.3944 13.4807
2415000000.0000 51.3118 13.4774
2420000000.0000 51.2919 13.5361
2425000000.0000 51.2486 13.5287
2430000000.0000 51.1905 13.5620
2435000000.0000 51.1052 13.5672
2440000000.0000 51.0610 13.5875
2445000000.0000 50.9949 13.6134
2450000000.0000 50.9767 13.6421
2455000000.0000 50.9398 13.6615
2460000000.0000 50.9555 13.6699
2465000000.0000 50.9365 13.6855
2470000000.0000 50.9264 13.7194
2475000000.0000 50.9177 13.7076
2480000000.0000 50.9411 13.7730
2485000000.0000 50.9210 13.7721
2490000000.0000 50.9159 13.7855
2495000000.0000 50.9431 13.8093
2500000000.0000 50.9260 13.8013
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012

Il Dielectric Parameter (2 450 MHz Head)

Title LG-E612f

SubTitle 2 450MHz

Test Date May.3, 2012

Frequency e' e"
2400000000.0000 39.3779 12.8550
2405000000.0000 39.3542 12.8847
2410000000.0000 39.3439 12.9085
2415000000.0000 39.3275 12.9229
2420000000.0000 39.3255 12.9300
2425000000.0000 39.3145 12.9436
2430000000.0000 39.2903 12.9449
2435000000.0000 39.2911 12.9578
2440000000.0000 39.2875 12.9739
2445000000.0000 39.2753 12.9747
2450000000.0000 39.2542 12.9665
2455000000.0000 39.2111 12.9706
2460000000.0000 39.1859 12.9745
2465000000.0000 39.1725 12.9868
2470000000.0000 39.1427 12.9914
2475000000.0000 39.1545 12.9996
2480000000.0000 39.1353 13.0203
2485000000.0000 39.1200 13.0480
2490000000.0000 39.1073 13.0904
2495000000.0000 39.0887 13.1414
2500000000.0000 39.0750 13.1826
HCT CO., LTD.
105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811 103 of 141

TEL: +82 31 645 64851  FAX: +82 31 645 6401 www.hct.co.kr



HCT

HCTHEED LTS

Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012

Attachment 3. — Probe Calibration Data
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Report No.:

HCTA1204FS03 FCC ID: ZNFEG12F Date of Issue:

May.3, 2012

Schimid & Partrer Engnesnng AG s E g a g

Zeughnussuasse 43, 8004 Zurch, Swatzeriena
Phone «41 44 245 G700, Fax «41 44 2459779
ntospedg com, MED Jwww Bpseg com

USAGE OF ORGANIC SOLVENTS WITH SPEAG PRODUCTS

INTRODUCTION

SPEAG offers & wide range of simulating hquids. These liquids are tmsed on various ingredionts depending on their
frequency mnge. The below compatibility table shows compatibility of SPEAG products used in conjusction with tissue
simulsting ligiads. Proper treutment and maintenance of all SPEAG products is | regardless of is pli SExtu

COMPATIBILITY TABLE
Y= fully compatible with the tissue simubating liquid. Long tine exposure is not critical
P= partially compatible. It is cssential to keep the exposire time 2 minimum and 1o rinse and clean the itom sfier

expouise fo the respective tissve lating liquid. Conti P will reduce the it=m life-time drostically
and will therefore vold any warranty. 100 howrs per 7 days maximum exposure,
R restricted compatibality with the e tissue lating liquid. Short time exposure of less thon 4 bawey i

possible given that the item in Lhem:;hl)' rinsod and dried nfter cach cxposuse

Ne not eompatible with the respective tissue Iating liquid. Short time oxposiire will cause ireparable damage o
the idem exposed
SPEAG MSDS| 75stadsty || T28LAAyy | TMAAy || THSLAGy | TIIELAAYY || TESLAAMY »i 1:‘::.
=
[f.;::u s & : g‘ § § § .'.‘,,. | -e. el B |

Probes & reizg| 233587 57|83 I FHEE AR
Phastoms e b et edod ek Dol e RS e Eef 1 Boicd e 1 1P
28 glEZ|d2 28| 8 28igf|gd|aal22/i8d 2

e Aemf Zo oo 2F oS o Fh.Se 2 0o < i

Twin SAM Phaaters V4.0 VLY:1 Y LA MO Y Yl ¥y Y | v ll-N ] vl Nl
UL Ovad Mhartom Va0 Y|yly L0 B S ES ¥ LA \J A ¥ ¥ N ININ
¥l Pheantorn VA3 £ V5 v ixlyll v 1wl v|¥ I A v | v || ¥~ [T
Wecke tody Maswequn | V.| V.| ¥ . " ', v Y || v v Iy v ¥ Yo (TS
SAM HEAD V4.3 Yi¥Yly ’ ’ ¥ vy iy )1 S v v v N NS
SAM HEAD VA3 CTIA vyl ]l ~ S y || » ¥ Y | v Y Y I~ 8w
R — e R
ey — o O R R A SR R D
Pobe SSOVA/ETIOVER | V| Y [ Y | * | v | ¥ ¥ | v | v vy | ¥ Vv N8
PobeBOVE/IXIOVE | Y| Y v Il v | v |l v L ¥ | v | Vv [y vy | ~[Ns
(e T I IS 20 NI AT 2 N A | | B KV
Ppepiobve v [ v v [ v 0 F e (v Y v [y (| I
oettiove [ vixIyl ol 0w Iy IEv VI [ v v v | s [Ty
Probe TIV1 I TIVS Leb Yl ylYy r_- " oA Wil Y v v v Yol S |nis
PEX 130/ 300 b Esed Y | ¥ | Y I ¢ | P | ¥ LY IV v v v (vl v [~ als
ProbesinPMAeocous. | o[ X T Y 0 N T W [P T Ev YTV v [T v | [N
ASTM Phamom 2 o8 L 8 I ¢ N N 0 4 ¥ ¥ ¥ ¥ v Y1 vl Misiw
FLIT 1.3 7 19T Phasam I T O | | R

IMPORTANT NOTE FOR FROBES: The probe slall 1ot fe exposesd to solvents [biger thin seccsssry fir the
mussirments and shall b cloaned daily afiee sme with o ‘wister sisd stared dey.

IMPORTANT NOTE FOR PHANTOMS: 1haiiliens A1l ni be expared t solvents onger fian pecessary fr he

|mesnieement Atftor use, they shall hie sashed i the inside with clean waser imd stored dry. Any dumagring of the inmes

[surfice inunt o avirided. Nnce o wosk, a1so the outskdo OF the phandoe alie)) shall be washed with clean water anl dries,

Sclunid & Partner Engincening AG

TTLTN-BR-100621-TA BR Juoe 2010
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Callbr_atlon Labora!ory of S Schweaorischer Kalibriecdionst
Schmgd & Partner G Service suiswe ditalonnage
Engineering AG Sarvizio svizzaro & taraturs
Zeughausstrasse 43, 5004 Zursch, Switzeriand S Swiss Caliration Sarvice
Accrodied by e Swss Accrecitation Service (SAS) Accreditation No.: SCS 108
The Swiss Accroditation Servics is one of the signatories to the EA
A for the griltion of calibrstion certificates
cuent  HET (Dymstec) Cortticate No: EX3-3797_Jul11
Otwect EX3DV4 - SN:3797
Calitwatin procedure|s) QA CALO‘.VG, QACAL-“.\@, QAGN.-%.V‘, QA CN.%W
Calibeation procedure for dosimetric E-field probes
Galivtian daln July 25, 2011
This cenicaln the tracesbiity o natonal slandards, which meadee e physicst unils of messcarsmenis (52)
Th maassramants and the ung with corfidencs pr are green on the follosng pages acd e pant of the certilicate
All catbratons have boan conducted in the ciosed Ixbomeovy Saciity. smvironsnent lempeisturs (22 & 31°C and hurmadity < T0%
Caltwutian Equipment used (MATE critical for callyation)
Primary Stardtards o Cal Dure {Ceaficato No ) | Schoduled Catbraten
Powee maler E44195 GB4 1203874 3 Mar-11 (No. 217010723 .
| Powse sarsor EA4124 MY41408087 IV-Mar:11 [No. 217-01373)
| Reforance 3 dB Amermator | S 85054 (3c) 1 29 Mar 11 (No. 217-01366) .
Relurancs 20 08 Asenustor | SN: 80008 (205) 2-Man)) [No. 217-0367)  Apr-
Reforunco 30 4B ABenuntor 8N: 55120 (300] Z0-Mar-11 [No. 217-01370) | Apre
| Redarence Probe ESIOND BN 01D 1 29-0ec-10 (No. ES3.2013 Decit) | Dec-11
DAY SN 654 3May-11 (No. DAES-E54_May11) | May-12
[ Sacondary Stscus © Civech Dotn 0o house] | Schaduled Giech
R¥ g HE Be8C USIE42001700 A-Aug- (n bouse chack Oct-09) | I o chack. Ou-11
Network Anayzst P BTS3E | USI7380888 18001 (In huuse check Oct-10] | In howse chede Oct11
Name Funcion Shabaiv
Cafitiratand bty Kalja Pk Tactvical Narage =S
Appeaved) by Nists Kumier MW
Bsu00: July 25 2011
This calbration certificate shall nat be reproduced exoept in fuf without wiitten approves of the laborasary
Certificate No: EX3.3797 Jultt Page 1od 11
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue: ~ May.3, 2012
Calibration Laboratory of AT, s Kalib
Schmid & Partner = Service sulssa dotalonnage

Engineering AG S Sarvizio svizzero o tarniry
Zeughausstrasse 43, 8004 Zurich, Switzertand ?"yv.f",‘:.w‘: Swiss Calitration Service
Accradted by It Swiks Accradiaton Service {SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is cae of the signataries 10 the EA
Muttilaterat Ag for the rocognition of callbration certificates
Glossary:
TSL tissue simutating hquid
NORMx.y,z sensitivity in free space
ConvF sensitivity In TSL / NORMx,y.2
pce diode compression paint
CF crest factor (1/duty_cycle) of the RF signal
ABC modulation dependent insarization paramaoters
Polarization ¢ @ rolation around probe axis
Polarization 4 & rotation around an axis thal is in the plane normal to probe axis (8l measurament center),

I&, 8= 0& normal to probe axs

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-Averagad Specific
Avsorption Rate (SAR) in the Human Head from Wirsless Communications Devices: Measurement
Techniques™, December 2003

b} |EC 62208-1, "Procadure to measure the Specific Absorption Rata [SAR) for hand-held devices used In close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Mothods Applied and Interpretation of Parameters:

NORMy,y,2: Assessed lor E-field polarization § = 0 (f < 900 MHz in TEM-call; { > 1800 MHz: R22 wavaguide),
NORMx,y,z are anly intermadiato values, |.e., the uncertainties of NORMx,y.z2 does not affect the E*-fisld
uncartainty inside TSL {(ses below ConvF)

o NORMDx.y.z = NORMx,y.z * frequancy_response {see Froquency Response Chart), This kineanzation &
implemanted in DASY4 software versions lster than 4.2. The uncertainty of the freguency response & included
in the stated uncartainty of ConvF.

*  DCPxy 2 DCP are numerical lingarization paramelors assessod based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequancy nor media,

* PAR: PAR is the Peak to Average Ratio that is not calitwated but determined bazed on the signat
characteristics

o Axy2 Bxyx Cxyz VRxyz A B Care numencal inearization parameters astessed based on the data of
power sweep for specific modufation signal. The parameters do not depend on frequancy nor media. VR is the
maximum calibration range expressed in RMS voitage across the diode

* ComvF and Boundary Effect Parameters: Assessad in flat phantom using E-fiskd (or Temperaturs Transfer
Standard for f < 800 MHz) and inside waveguide using anatytical fisld distributions based on power
measurements for { > 800 MHz. The same setups are used for assessment of the parameters appled for
boundary compensation {alpha, depth) of which typical uncertainty values are given. These parameters are
usad In DASY4 software {0 improve probe accuracy close lo the houndary, Tha sensitivity In TSL corresponds
o NORMx.y.z * ConvF whareby the uncertainty corcesponds o that given for ConvF, A frequency dependent
CorvF is used in DASY varsion 4.4 and higher which allows extanding the validity from £ 50 MMz to £ 100
MHZ

«  Sphenical isofropy (3D deviation from (sofropy): in a fiald of low gradients realized using a Nat phantom
exposed by a paich antenna

» Sensor Offset The sensor offset corresponds 10 the offset of virtual measuramant center from the probe tip
(on probe axis). No folerance required,

Cartificate No: EX3-3787_Juit1 Poge 2af 11
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:

May.3, 2012

EXI0V4 - SN37e

Probe EX3DV4

SN:3797

Manufactured: April 5, 2011
Calibrated: July 25, 2011

Calibrated for DASY/EASY Systems

(Nota: pon-compatible with DASY 2 systam!)
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Report No.: HCTA1204FS03

FCC ID:

ZNFEG12F

Date of Issue:  May.3, 2012

EXIOVA- SN.3797

July 25, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Basic Calibration Parameters

| Sensor X Sensor Y Sensor Z | "Unc (k=2) |
| Norm (uVi(vimy’y’ 0.63 0.59 0.57 | +10.1% |

DCP (mV)' 946 | 953 96.6 _ |
Modulation Calibration Parameters o

um Communication System Name PAR A B8 c
| ) | | _dB d8 da

10000 cw 000 X | 000 0.00 1.00
' ' v 000 | 000 | 100 _

1z ] ooo | ooo 1.00

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

probability of approximately 95%

The uncertsintion of NormX, Y .Z do not atfoct the E°.Aold unoorinkty insde TSL (oee Pages 5 aed 6)

" Numencai linaanzabon porametor: urcetanty not reguined

© Uncanainty v duinnminmg using Tw mas diviaton Lo Enesr rmapimis x0phng mcanguls Srtuton ond i axgressed ko the squao of the

field varoe

Cortificate No; EX3.4787_ Jul11
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
EX30Va- SN 37497 July 25 2011
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797
Calibration Parameter Determined in Head Tissue Simulating Media

1 (Mhz) “ p.?:.."&?fq' co?g::r‘vm ConvF X | ConvE Y 1 ConvF z‘ ADpM ‘ ?:-?n"; :‘::ZL)
750 | 419 0.89 9.29 920 | 920 | 080 | 088 | £120% |
835 | 415 0.90 8.93 8.93 B93 | 080 | 067 | £120% |
900 | 415 097 6.83 883 | 883 | 080 | 066 | 2120% |
1450 40.5 1.20 .30 8.30 830 | 05 | 078 | £120% |
1750 40.1 1.37 788 7.88 768 | 077 | 082 £120% |
1500 400 1.40 7.80 7.60 7.60 0.80 0.80 £120% }
1950 40.0 1,40 | TAa4 | 7as | Tas 0.78 0.61 £120% |
2300 | 39.5 1,67 7.30 7.30 7.30 075 | 0862 £120%
2450 | 392 1.80 8.94 5.94 6.94 074 | 062 | £120%
2600 | 39.0 188 7.18 7.18 7.18 059 | 072 | 2120%
5200 | 360 4,66 473 473 | av3 | 040 | 180 | r131%
5300 ' 3569 4,76 4 44 444 444 _D.A2 1.80 +13.1%
5500 ' 358 4.96 443 448 448 042 1.80 £131%
5600 355 5.07 416 416 416 042 | 180 £131% |
5800 35.3 5.27 428 426 426 0.45 180 | £131% ‘
* Froguuency valdiy of £ 100 Mz only sppies for DASY wi 4 and hgher (see Page 75, she ff m resinaed o 1 50 MMz The uncerianty 1s Be ASS
e Baocion utor 3 G o vty Y s parisc € .d 8 G 00 iGnd 0 o 100 S sepronsafionfommut o apuled 0
mesaured SAR walues. At frequencies above 3 Gz, the valicty of insus parameters (¢ and o} is mstncted %0 £ 6% The uncertamty is e RSS of
the Comé unceriainty for ndcalind target sun paametars
Cettificate No. EX3-3787_Jul11 Page 5 of 11
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012
EXA0Ve- 8N 3797 July 25,2011
DASY/EASY - Parameters of Probe: EX3DV4- SN:3797
Calibration Parameter Determined in Body Tissue Simulating Media
[ Relative | Conductivity i F Depth Unct
| t(MHZ)® | Permittivity " _(8tm)" | ConvFX | ConvFY | ConvFz | _Alpha |  (mm) (k=2)
750 65.5 0.96 822 922 | 922 _0.80 070 £ 12.0 %
) 592 7 “ 4
835 552 0.97 9.14 9.14 914 0.80 0.69 £120%
1750 534 148 769 7.69 7.69 080 0,68 £12.0 %
1900 53.3 152 726 7.26 7.28 0,80 0.64 £120% |
2300 529 181 78 | 718 | 718 0.80 062 £120% |
2450 52.7 1.95 6.6 6.96 698 0.80 0.50 £ 120% |
2600 52.5 216 690 6.90 6.90 080 0.50 £120% |
5200 490 | 530 4.10 4.10 4.10 _0.50 1.90 2131%
5300 48.9 5.42 383 3.83 3.83 055 1.90 £13.1%
5500 48 6 565 372 .72 372 0.55 1.90 £131%
__5800 48.5 577 | 380 | 360 3.60 080 1.90 £131%
5800 482 6.00 3.75 3.75 3.75 060 1.90 £13.1%
Frequency vabdity of 2 100 Mz anly apples for DASY vé 4 and tugher (sse Page 2) else if 1 restncied to ¢ 50 MMz The uncertaity is the RSS
of the ConvF uncartainty af calitiration freguency and the uncertainty for the indcaled frequency band
" Al frequencies below 3 Gz, the vabidty of issue parameters (1 ard o) can be relaxed 1o 4 10% if lguid compensaten formuta & appled o
messwred SAR values. At frequencies above J GHz, the vaiidey of lissue parameders (¢ and o) is resincied 10 ¢ 5% The uncertainty is the RSS of
the CanvF uncermainly (o indicatod Maegel lissus parsnstens
Cemificate No EX3-3797_Jull1 Pag= 8ol 11
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Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:  May.3, 2012

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

19
c |
® .ol
3 084
Y I
074
I
|
) 6-|
1
15-f
0 500 100C 1500 2000 2500
f [Mi4z]
e oY
Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
Cerntificate No EX3-3797 Ju11 Page 7 of 11
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Report No.: HCTA1204FS03 FCC ID:

ZNFE612F Date of Issue:

May.3, 2012

Receiving Pattern (¢), 9 =0°

=600 MHz TEM =1800 MHz R22

(d8)

Erro

—
(] )

Uncertainty of Axlal Isotropy Assessment: £ 0.5% (k=2)

o

HCT CO., LTD.

105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811

TEL: +82 31 645 64851  FAX: +82 31 645 6401 www.hct.co.kr

113 of 141



HCT
Report No.: HCTA1204FS03 FCC ID: ZNFE612F Date of Issue:

May.3, 2012

EXI0VE- SN ATET

Dynamic Range f(SAR..q4)
(TEM cell , f =900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)

Page Soft 11
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Conversion Factor Assessment
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Other Probe Parameters

Sensor Arrangemeant

Connector Angle (

| Mechanical Surface Detection Mode

‘L Opbcal Surface Detecton Modo

Probe Ovaorall Longtt

Probe Body Diametat

Tip Lengtt

T Diameter

Probe Tip o Sensor X Catibration Pont

r Y Calibration Poert

Probe Tip to Sensor Z Calibeation Point

| Racommended Measureme f'[_h\lpi.-AhA”AuA:,:Av",L
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enabled
disabled
337 mm
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T mm
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FCC ID:

ZNFEG12F

Date of Issue:

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughausstrasse 43 0004 Zurich, Switzertand

Accredited by the Swiss Accreditation Servics (84S)
The Swiss Accreditation Service is one of the signatories to the EA

Multilatorsl Agr

for the r

Client

Service sulsse d'dalonnage
Servizio svizzero di taratura
Swiss Calibration Service

nwon

Accroditation No.: SCS 108

of calibration certificates

Certiticate No: DB35V2-441_May11

CALIBRATION CERTIFICATE

Otyect

Calrason procecursls)

Caltenson diste

Primary Starciardy

D83sV2 - SN: 441

Calibration procedure for dipole validation kits abova 700 MHz

May 16, 2011

Calemson Equipment used (MSTE critical for calibeation)

"D, IR

Cal Dato (Cornlicats No.)

Power mpter EPM. 4424
Power sonsor HP B4B1A
Roforence 20 dB Atlenualor
Type-N mismaich comtination
Reference Probe ES3DVI
DAE4

RF ganerator RAS SMT-06
Natwork Analyzer HP B753E

Caiitented by:

Approved by

GB3I7480704
USIrzearsa

SN: 55089 (200)
SN: 5(47.2 / 08327
SN 3205

SN 601

104

This calration cartificate documents the traceabiity 10 nationa! standards, which roaiize the physcal units of measurements (S1)
The measurements and the uncartaintions with confidence probatslity are given on e following pages and are part of ihe oerificate

All cadbrations have been conducted In the cosed lsboratony Incility: anvironment lempensture (22 = 3)°C and bumidity < 70%

Scheduled Calibration

08-Oct-10 (No. 217-01266)
08-0cs-10 (No. 217-01266)
23-Mar-11 {No. 217-01367)
29-Mar-11 (No. 217-01371)
29-Apr-11 (No. ES3-3208_Aprit)
10Jun-10 (No. DAEA.801_Jun10)

Chack Dale (in housa)

Ot 11
Oct-11
Ape-12
Ape-12
Ape-12
Jun-13

Schachided Chock

MY4& 08237
100005

USA7300585 54206

Name
Dimee liew

Xana Pokove

18-0c1-02 (in housa check OCHN.H
A-Aug-88 (in house check Cot09)
18-0c1-01 {in houso check Oct-10)

Functon
£ Tochnican

Tochakal Mannger

In house check: Oct-11
In house check: Oct-11
In house check: Oct-1 1

Sigoature

) i

18sued: May 16, 2011

Thes callbration corticate shall not be reproduced except m full without writan Bpproval ol the laboratory

Cortilicate No; D835V2-441_May11
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzerland

S Schwelzerischer Kalibriardionst

G Servics suisse d'étalonnage
Servizio svizzero di taratura

S swiss Callbration Service

Accredifed by o Swiss Accreditaion Sorvice (SAS) Accroditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agre for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z

N/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 from Wireless
Communications Devices: Measurement Techniques”, December 2003

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

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Hurman 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 Documentation:
d) DASY4/5 System Handbook

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

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

» Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point,
No uncertainty required.

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

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

» SAR for nominal TSL parameters: The measured TSL parameters are used 10 calculate the
nominal SAR result.
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASY5 v52.6.2
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C a5 0.80 mho/m
Measured Head TSL parameters (220+02)°C 40426% 0.88 mho/m = 6 %
Head TSL temperature change during test <05'C —
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measurad 250 mW input power 231mWig
SAR for nominal Head TSL paramsters normalized to 1YW 9.34 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 151 mW/g
SAR for nominal Haad TSL parameters normalized to 1W 6.09 mW /g = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.2 0.97 mho/m
Measured Body TSL parameters (220+0.2)°C 538=6% 1.00 mho/m = 6 %
Body TSL temperature change during test <05°'C
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 243mW /g
SAR for nominal Body TSL parameters normalized to 1W 945 mW /g £17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAHA measured 250 mW Input power 160mW (g
SAR for nominal Body TSL parameters nomakized to 1W 6.27 mW /g = 16.5 % (k=2)
Cortificate No: D835V2-441_May11 Page 3ot 8
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point

5020-98[K

Return Loss

-202d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point

483011030

Retum Loss

-189d8

General Antenna Parameters and Design

Elactncal Delay (one direction)

1374 ns

]

After long term use with 100W radinted power, only a slight warming of the dipole noar the feedpoint can be measurad,

The dipole is made of standard semirigid coaxiai cable. The center conductor of the feeding line is directly connected 1o the

second arm of the dipole. The antenna is therefore shon-circuited for DC-signals

Na @xcessive force must be applied 10 the dipole arms, becausa they might bend or the soldered connactions near the

leedpoint may be damaged

Additional EUT Data

Manutactured by

SPEAG

Manufactured on

March 09, 2001
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DASYS5 Validation Report for Head TSL

Date: 16.05.2011
T'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 441

Communication System: CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium; HSLY0O

Medium parameters used: f = 835 MHz: o = (.88 mho/m; g, = 40.4; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANST C63,19-2007)

DASYS Configurntion:
« Probe: ES3DV3 - SN3205: ConvF(6.07, 6,07, 6.07); Calibrated: 29.04.201 |
* Sensor-Surface: 3mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn601; Calibrated: 10.06.2010
* Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA: Serial: 100)
*  Measurement SW: DASYS2, V52.6.2 Build (424)

» Postprocessing SW: SEMCAD X, VI4.4.4 Build (2829)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement gnd: dx=5mm, dy=5mm, dz=Smm

Reference Value = 57.041 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 3.442 Wikg

SAR(I g) = 2.31 mW/g: SAR(10 g) = L.51 mW/g

Maximum value of SAR (measured) = 2.703 mW/g

db

T

4.80

60

-12.00

0dB =2.700mW/g
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Impedance Measurement Plot for Head TSL

-
1
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DASYS5 Validation Report for Body TSL

Date: 16.05.2011
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:441

Communication System: CW; Frequency: 835 MHz; Duty Cycle: 1:)

Medium: MSLOOO

Medium parameters used: { = 835 MHz: 0 = | mho/m; & = 33.9: p = 1000 kg/m”
Phantom section: Flat Section

Measurement Standurd: DASYS (IEEE/AIEC/ANSI C63,19-2007)

DASYS Configuration
« Probe: ES3IDV3 - SN3205: ConvF(6.02. 6.02, 6.02); Calibrated: 29.04.2011
« Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 10.06.2010
« Phantom: Flut Phantom 4.9L; Type: QDODOP49AA; Serial: 1001
o  Measurement SW: DASYS52, V52.6.2 Build (424)

» Postprocessing SW: SEMCAD X, V14.4.4 Build (2829)

-0L

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=Smm

Reference Value = 55.302 V/m; Power Drift = 0,02 dB

Peak SAR (extrapolated) = 3.553 W/kg

SAR(I g) = 2.43 mW/g; SAR(10 g) = 1.6 mW/g

Maximum value of SAR (measured) = 2.833 mW/g

Z.10
4.08
1.20
9.60

12.00

0 dB = 2.830mW/g
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Impedance Measurement Plot for Body TSL
1 11 1]
id
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerisoher Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredfiod by the Swias Accreditation Sarvice (543) Accroditation No.: SCS 108
The Swiss Accreditation Sorvice is one of the signatories to the EA
Multilatoral Agreemont for the recognition of calibration certificates

cient  HCT (Dymstec) Gartificate No: D1900V2-5d032._Jul11
CALIBRATION CERTIFICATE

Obyect D1900V2 - SN: 54032

Calibration procedure(s) QA CAL-D5.v8 y ) ]
Calibration procedure for dipole validation kits above 700 MHz

Caloraton dote July 22. 2011

This cakbration cendicals tocuments ive biaceabidy 1o natonal standards, which reaize the physical unita of measuements (S!)
The messurements and the uncertanties with confidence peobabiity are given on the following papes and are part of the cartificate

AN chlibeations hive besn conducied in the cosed laboratory tacility: anvironment lempeature (22 « 3)°C and humidity < 70%

Calbration Equpment used (MATE critical for catbration)

Prmary Standards .ID!_ Cal Date {Centficale No ) ____Scheduied Calibration
Pawer meter EPM-4424 | GBI7480704 06-Oct-10 (No. 217-01266) Oct-11
Power sansor HP 84814 \ US37202783 06-Oct-10 (No. 217.01268) Oet-11
Reference 20 ¢8 Atlenuator | SN: 55066 (201) 20-Mar-11 (Na_ 217.01387) Apr-12
Type-N mamaich combnation | SN: 5047 2/ 08327 26-Moar-11 (No 217-01371) Apr12
Reference Probe ES30V3 | SN: 3208 20.Ape-11 (N0 ES3-3205_Apr11) Apr-12

| DAE4 | sh: 601 Cd-Jul-11 (No. DAE4-801_Jut11) hd12

| Secondary Standords L R— Chech Dato (nhouse) Schedued Chack
Power sensor HP B4B1A | MY41062317 16-04-02 (in house check Oct09) In housa chook: Oct-11
RF generator R&S SMT-06 | 100005 04-Aug-98 {in house chack Oct-08) In houss check: Oct-11
Netwark Analyzer HP B753E | USJI7T3IN0586 54206 15-0c4-01 (im hovse check Oct-10) In house cheok: Oct-11

Nasne Functian Swgnalyre
Calibeated by Dimea Iev Laboratory Technician v Q\b\‘\
\ 3
Asproved by Katja Pokovic Technecal Manager ’///( ‘%

Issuett August 2 2011

This cadbration centicate shall not be reproduced excapd In ful without written approval of the Iaboratory
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AR

Accredited by the Swis Accredation Servics (BAS) Accroditation No.: SCS 108
The Swiss Accreditation Service Is one of the signatories to tho EA
Multilsteral Agreemant for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y.z
N/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 from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held

c)

devices used in close proximity to the ear (frequency range of 300 MHz to 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 Mabile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Meth

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

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

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. No uncertainty required.

Electrical 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
connector.

SAR for nominal TSL parameters: The measured TSL parameters are used 1o calculate the
nominal SAR result.
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS V5262
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 1900 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Hoad TSL parameters 220°C 40.0 1,40 mho/m
Measured Hoad TSL parameters (220+02)°C 391£6% 142 mhoim £ 6 %
Head TSL temperature change during test <05°C ——
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Candition
SAR measured 250 mW input power 10.1mW/g
SAR for nominal Head TSL parameters normalized to 1W 39.9 mW /g £ 17.0 % (k=2)
SAR averaged over 10 m” (10 g) of Head TSL condition
SAR measurad 250 mW input power 529mWl/g
SAR for nominal Head TSL parameters normalized o 1W 21.0 mW /g £ 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Body TSL parametors 220°C 53.3 1.52 mho/m
Measured Body TSL parameters (2204 02)°C 523+6% 1.53 mhoim + 6 %
Body TSL temperature change during test <05°C —
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g} of Body TSL Condition
SAR measured 250 mW input power 103mW/g
SAR for nominal Body TSL paramelers normakzed lo 1W A0ImWIg+17.0% (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW Input power 539mW/g
SAR for nominal Body TSL parameters normalized to W 21.5mW /g £ 16.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5260Q+65jQ

Return Loss [ -233dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 66Q+6.0|0

Return Loss -229d8 |

General Antenna Parameters and Design

Electrical Dalay (one direction) l 1180 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured

The dipale is made of standard semingid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circulted for DC-signals

No excessive force must be applied to the dipole arms, because they might bend or the solderad connections near Ihe
feedpoint may be damaged

Additional EUT Data

Manufactured by SPEAG
| Manufactured on March 17, 2003
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DASYS5 Validation Report for Head TSL
Date: 20.07.201)

l'est Laboratory: SPEAG. Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: DI1900V2; Serial: D1900V2 - SN: 54032

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: f= 1900 MHz; o = 1.42 mho/m; &, = 39.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configumation:
»  Probe: ES3DV3 - SN3205; ConvF(5.01, 3.01, 5.01); Calibrated: 29.04.201 1
»  Sensor-Surface: 3Imm (Mechanical Surface Detection)
* Electronics: DAE4 Sn601; Calibrated: (04.07.2011
* Phantom: Flat Phantom 3.0 (front), Type: QDODOPSOAA; Serial: 1001

+ DASYS2 52.6.2(482); SEMCAD X 14.4.5(3634)

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

Reference Value = 98.253 V/m; Power Drift = 0,03 dB

Peak SAR (extrapolated) = 18.469 W/kg

SAR(1 g) = 10.1 mW/g; SAR(10 g) = 5.29 mW/g

Maximum value of SAR (measured) = 12,721 mW/g

m
num
15.00
0dB = 12.720mW/g
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date: 22.07.2011

Test Laboratory: SPEAG., Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Seriul: DI1900V2 - SN: 54032

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: 1= 1900 MHz; 6 = 1.53 mho/m; g = 52.3: p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration
*  Probe; ES3DV3 - SN3205: ConvF(4.62, 4.62, 4.62); Calibrated: 29.04.2011
*  Sensor-Surface: 3mm (Mechanical Surface Detection)
«  Electronics: DAE4 Sn601; Calibrated: 04.07.2011
» Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002

* DASYS5252.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 95.827 Vim; Power Drift = 0.0078 dB

Peak SAR (extrupolated) = I18.111 Wikg

SAR(I g) = 10.3 mW/g: SAR(10 g) = 5.39 mW/g

Maximum value of SAR (measured) = 12.898 mW/g

an
¢

L

2
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1440

1w

0dB = 12.900mW/g
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Impedance Measurement Plot for Body TSL
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Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

c)

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

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

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 Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further detalls are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the fead point. The Retum Loss ensures low
reflected power. No uncertainty required.

Electnical 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 inpul power of 1 W at the antenna
connector

SAR for nominal TSI parameters: The measured TSL paramelers are used to calculate the
nominal SAR result.
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Measurement Conditions
DASY system configuration, as fas as not given on page 1.
DASY Version DASYS V52.6.2
Extrapolation Advanced Exirapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Aesolution dx, dy, dz =5 mm
Frequency 2450 MMz = 1 MH2z
Head TSL parameters
Tha following parameters and calculations wero apliod.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20C 352 1.B0 mho/m
Messured Head TSL paramelters (220+02)C 3B4:86% 1.85 mho/m £+ 6 %
Head TSL temperature change during test <05°C -
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mW Input powar 13.7mW /g
SAR for nominal Head TSL parameters normalized to 1W 53.8 mW /g = 17.0 % (k=2)
SAR aversged over 10 cm’ (10 g} of Head TSL condition
SAR measured 250 mW input power 640 mW /g
SAR for nominal Head TSL parameters nomalized to 1W 254 mW /g = 16.5 % (k=2)
Body TSL parameters
The foliowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220'C 827 1.85 mho/m
Measured Body TSL parameters 220:202)"C 518:0% 2.02 mho'/m £ 6 %
Body TSL temperature change during test <05°C —
SAR result with Body TSL
SAR averaged over 1 cm” {1 g) of Body TSL Candition
SAR measured 250 mW input powear 132mW/g
SAR for nominat Body TSL parameters normalized to 1W 51.7mW/g=17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 250 mW input power 611mWig
SAR for nominal Body TSL paramelers normaiized to 1W 242 mW /g = 16.5 % (k=2)
Carldicate No: D2430V2-743_Augi! Pape 30l 8
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Appendix
Antenna Parameters with Head TSL

,[ Impedance, transformed 10 feed point
fre 4
L

| Retun Loss

550Q+484)

Antenna Parameters with Body TSL

Impodance, transtormed to feed paint

Retumn Loss

——
|

General Antenna Parameters and Design

Electrical Deiay (one direction)

23,6 dB

Aftor long lorm use with 100W radiated powar, only a slight warming of the dipoie near Ihe Teodpoint can be measured

50,342 4+ 5.8 |
- 24,8 dB

1160 ns

The dipole s made of standard semifigid coaxial calde. The centor canductor of the feeding line is directly connected 10 the

second arm of the dipole. The antenna is therefore short-circuited for DC-signals
No excessive force must be applied to the dipole arms, because they might band or the soldered connactions near the

leedpoint may be damaged

Additional EUT Data

Manutactured by [ SPEAG
Manutfactured on l Docomber 01, 2003
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DASYS5 Validation Report for Head TSL

Date: 29.08.201 1
Test Laboratory: SPEAG, Zunch, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 < SN: 743

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: = 2450 MHz: o = 1.85 mho/m; & = 38.4; p = 1000 ke/m”
Phantom section: Flat Section

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

DASYS2 Configumtion
« Probe; ES3DV3 - SN3205; ConvF(4.45, 445, 4.45); Calibrated: 29.04.2011
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 04.07.2011
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001

« DASYS252.6.2(482); SEMCAD X 14.4.5(3634)

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

Reference Value = 101.2 Vim: Power Drift = 0,03 dB

Peak SAR (extrapoluted) = 28,291 Wikg

SAR(I g) = 13.7 mW/g; SAR(10 g) = 6.4 mW/g

Maoximum value of SAR (measured) = 17,657 mW/g

N

0dB = 17.660mW/g
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 29.08.2011

Test Lubormtory: SPEAG, Zurnich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 743

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: = 2450 MHz; o = 2,02 mho/m; & = 51.8; p = 1000 kg/m’
Phantom section: Flat Section

Mecasurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS2 Configuration
e Probe: ESIDV3 - SN3205: ConvF(4.26, 4.26, 4.26); Calibrated: 29.04.2011
o Sensor-Surface: 3mm (Mechanical Surface Detection)
* Electromics: DAE4 Sn601; Calibrased: 04.07.2011
¢  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002

« DASYS5252.6.2(482): SEMCAD X 14.4.5(3634)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 95.903 Vim; Power Drift = .0.0051 dB

Peak SAR (extrapolated) = 27,107 Wikg

SAR(I g) = 13.2 mW/g; SAR(10 g2) =611 mW/g

Maximum value of SAR (measured) = 17.329 mW/g

an

{am

e

0dB = 17.330mW/g
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Impedance Measurement Plot for Body TSL
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