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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.

an o d(dU)= d[dU]
dt d m dt pdyv

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

SAR = oE /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

FCC ID:

Model:

Trade Name
Application Type

Mode(s)of Operation

Tx Frequency

Rx Frequency

FCC Classification

Production Unit

Max SAR

Date(s) of Tests

Antenna Type

GPRS

105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811
TEL: +82 31 645 64851

GSM/WCDMA Phone with Bluetooth
JYCP6020

P6020

Pantech Serial Number(s) #1

Certification

GSM850/GSM1900/ WCDMA 850/ WCDMA1900

824.20 - 848.80 MHz (GSM850) /1 850.20 — 1 909.80 MHz (GSM1900)
826.4~846.6 MHz (WCDMAB850)/ 1 852.4 — 1 907.6 MHz (WCDMA1900)

869.20 - 893.80 MHz (GSM850)/ 1 930.20 — 1 989.80 MHz (GSM1900)
871.4 - 891.6 MHz (WCDMAS850)/ 1 932.4 — 1 987.6 MHz (WCDMA1900)

Licensed Portable Transmitter Held to Ear (PCE)

Prototype

0.357 W/kg GSM850 Head SAR / 0.885 W/kg GSM850 Body SAR

0.386 W/kg GSM1900 Head SAR / 0.250 W/kg GSM1900 Body SAR

0.294 W/kg WCDMAB850 Head SAR / 0.320 W/kg WCDMAS850 Body SAR
0.493 W/kg WCDMA1900 Head SAR / 0.237 W/kg WCDMA1900 Body SAR

Sep. 1, 2011~ Sep. 2, 2011

Intenna

Multislot Class: 10, Mode Class: B

Max number of uplink slot: 2
Max number of downlink slot: 4

Max number of total active slot: 5

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 11l 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.

SRS

<<

TS

T, ===

LCsntomer )

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 ET3DV6 Probe Specification

Construction

Calibration

Frequency

Directivity

Dynamic

Range Linearity:

Surface + 0.2 mm repeatability in air and clear liquids
Detection over diffuse reflecting surfaces.
Dimensions Overall length: 330 mm

Tip length: 16 mm

Body diameter: 12 mm

Tip diameter: 6.8 mm

Distance from probe tip to dipole centers: 2.7 mm
Application General dissymmetry up to 3 GHz

Figure 3.3 ET3DV6 E-field Probe

Symmetrical design with triangular core
Built-in optical fiber for surface detection System
Built-in shielding against static charges

In air from 10 MHz to 2.5 GHz

In brain and muscle simulating tissue at
Frequencies of 450 MHz, 900 MHz and

1.8 GHz (accuracy: 8 %)

10 MHz to > 6 GHz; Linearity: + 0.2 dB
(30 MHz to 3 GHz)

+ 0.2 dB in brain tissue (rotation around probe axis)
+ 0.4 dB in brain tissue (rotation normal probe axis)

5 /W/g to > 100 mW/g;
+0.2dB

Compliance tests of mobile phones )
Fast automatic scanning in arbitrary phantoms Figure 3.2 Photograph of the probe
and the Phantom

The SAR measurements were conducted with the dosimetric probe
ET3DV6, 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
EIl" -
sAR = AT SAR = ]
At P
where: where:
At = exposure time (30 seconds),

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

o simulated tissue conductivity,

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;
0 [ l n [
s |2
- “ —
: ]
¢- Wmm
? \ o 1%
o ; 3
ik 5e
; s o —— E” /,{o-lo-
3 -t 4 g fi
; 3 N Ecs
2 —Pat— = 30 mm } /AO-N-]
| o L NN
o
°0$I0|5D!§lﬂ”0‘5””w”7075 O 3 %0 13 2025 30 M 04 0 B0
# man]  [mm)
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,z)

_ » U, = input signal of channel i (i=x,y,z)
V,=U;+U;" E 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, uV/(V/m) for E-field probes
E = Noiwh.. Conili ConvF = sensitivity of enhancement in solution
' E, = electric field strength of channel i in V/m

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

E. =,f53 +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
M 51000 Ew = 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 = m 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 2.0mm
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) 450 835 915 1900 2 450
Tissue Type Head Body | Head Body Head Body Head Body Head Body
Water 38.56 | 51.16 | 41.45 52.4 41.05 56.0 54.9 40.4 62.7 73.2
Salt (NaCl) 3.95 1.49 1.45 1.4 1.35 0.76 0.18 0.5 0.5 0.04
Sugar 56.32 | 46.78 56.0 45.0 56.5 41.76 0.0 58.0 0.0 0.0
HEC 0.98 0.52 1.0 1.0 1.0 1.21 0.0 1.0 0.0 0.0
Bactericide 0.19 0.05 0.1 0.1 0.1 0.27 0.0 0.1 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 36.8 0.0
DGBE 0.0 0.0 0.0 0.0 0.0 0.0 44.92 0.0 0.0 26.7
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

HCT CO., LTD.
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3.7 SAR TEST EQUIPMENT
Manufacturer Type / Model S/IN Calib. Date Calib.Interval Calib.Due
SPEAG SAM Phantom - N/A N/A N/A
Staubli Robot RX90L FO1/5K09A1/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 DAE3 446 Sep. 21, 2010 Annual Sep. 21, 2011
SPEAG E-Field Probe ET3DV6 1798 Apr. 14, 2011 Annual Apr. 14, 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
Agilent Power Meter(F) E4419B MY41291386 Nov. 05, 2010 Annual Nov. 05, 2011
Agilent Power Sensor(G) 8481 MY41090870 Nov. 05, 2010 Annual Nov. 05, 2011
HP Dielectric Probe Kit 85070C 00721521 N/A N/A N/A
HP Dual Directional Coupler 16072 Nov. 05, 2010 Annual Nov. 05, 2011
R&S Base Station CMU200 110740 July 26, 2011 Annual July 26, 2012
Agilent Base Station E5515C GB44400269 Feb. 10, 2011 Annual Feb. 10, 2012
HP Signal Generator E4438C MY42082646 Nov. 11, 2010 Annual Nov. 11, 2011
HP Network Analyzer 8753ES JP39240221 Mar. 30, 2011 Annual Mar. 30, 2012

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
pointis 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.

b. 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.

c. 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

N 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 2.0 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. Diiw. [+ Uncertainty Vs
(£ %) (£ %)
1. Measurement System
Probe Calibration 5.00 M 1 1 5.00 o
Axial Isotropy 4.70 R 1.73 0.7 1.90 oo
Hemispherical Isotropy 9.a60 R 1.73 0.7 3.88 oo
Boundary Effects 1.00 R 1.73 1 0.58 =]
Linearity 4,70 R 1.73 1 2.71 =]
System Detection Limits 1.00 R 1.73 1 0.58 @
Readout Eectronics 0.30 M 1.00 1 0.30 o
Response Time 0.8 R 1.73 1 0. 46 oo
Integration Tim e 2.6 H 1.73 1 1.50 o
RF Ambient Conditions 3.00 R 1.73 1 1.73 oo
Probe Positioner 0.40 R 1.73 1 0.23 oo
Probe Positioning 2.90 R 1.73 1 1.67 o
Max SAR Eval 1.00 R 1.73 1 0.58 @
2.Test Sample Related
Device Positioning 2.90 M 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 oo
Liguid Conductivityitarget) 5.00 R 1.73| 0.04 1.85 oo
Liquid Conductivity({meas.) 2.07 M 1 0.64 1.32 g
Liguid Permitivity(target) 5.00 R 1.73 0.6 1.73 =]
Liguid Permitivity(meas.) 5.02 M 1 0.6 2.01 q
Combind Standard Uncertainty 11.13
Coverage Factor for 95 % k=2
Expanded STD Uncertainty 22.25
Table 6.1 Uncertainty (800 MHz- 2450 MHz)
HCT CO., LTD.
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/. ANSI/IEEE C95.1 - 1992 RF EXPOSURE LIMITS

UNCONTROLLED CONTROLLED
ENVIRONMENT ENVIRONMENT
HUMAN EXP RE : .
v osu General Population Occupational
(W/kg) or (mW/qg) (W/kg) or (mW/qg)
SPATIAL PEAK SAR * 1.60 8.00
(Brain) ' '
SPATIAL AVERAGE SAR ** 0.08 0.40
(Whole Body) ' '
*kk
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. SYSTEM VERIFICATION

8.1 Tissue Verification

Freqg. Date Liquid Liquid Parameter Target Measured | Deviation Limit
[MHZ] q Temp.[°C] S Value Value [%] [%]
er 41.5 43.2 +4.10 +5

835 Sep. 1, 2011 Head 21.1
(¢ 0.90 0.909 +1.00 +5
er 55.2 55.9 +1.27 +5

835 Sep. 1, 2011 Body 21.1
c 0.97 0.95 -2.06 +5
er 40.0 41 +2.50 +5

1900 Sep. 2, 2011 Head 21.2
c 1.40 14 0.00 +5
er 53.3 55.2 +3.56 +5

1900 Sep. 2, 2011 Body 21.2
c 1.52 1.48 -2.63 +5

The dielectronic parameters of the liquids were verified 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 by

using the system validation kit. (Graphic Plots Attached) " Input Power: 100 m W
. : Target | ,
Probe | Freq. Date Liquid _Ilqumwd A{_T; l:]ent SAR Value M\(i:isuu;ed Deviation | Limit
(SN) | [MHZ] q [o C]p' [o C]p' Average | (SPEAG) | -t %] %]
(mWig) g
835 | Sep. 1, 2011 | Head 21.1 21.3 19 9.34 0.974 +4.28 + 10
835 | Sep.1,2011 | Body | 21.1 21.3 1g 9.45 0.974 +3.06 | + 10
1798
1900 | Sep. 2,2011 | Head 21.2 21.4 19 39.9 4.02 +0.75 + 10
1900 | Sep. 2,2011 | Body 21.2 21.4 19 40.9 4.07 -0.49 + 10

8.3 System Validation Procedure

SAR measurement was Prior to assessment, the system is verified to the £ 10 % of the specifications at the
target frequency 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.

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

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 than 5 % occurred, the tests were repeated.

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

power.

Base Station Simulator E
RF Connector Ut

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.

9.1 GSM

- GSM voice: Head SAR
- GPRS Multi-slot Class 10: Body SAR with MCS 1 (GMSK)

Burst-Average Frame-Average
Band Channel Voice GPRS(GMSK) Data — CS1 Voice GPRS(GMSK) Data — CS1
(SS :\T/]l) 1 z%%s)ot 2 E)ETST]IS)M (Ss m) 1 i%%ls)ot 2 i)l:(l; Rﬁ]ls)ot
GSM 128 32.54 32.53 32.49 23.51 23.5 26.47
850 190 32.55 32.54 325 23.52 23.51 26.48
251 32.52 32,51 32.48 23.49 23.48 26.46
GSM 512 29.94 29.91 29.87 20.91 20.88 23.85
1900 661 29.96 29.92 29.88 20.93 20.89 23.86
810 29.96 29.93 29.89 20.93 20.9 23.87
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
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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 ¥4 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.
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 . Be/Ba Bis @ CM (dB)”
1 215 15/15 64 2115 4/15 0.0
2 12/159 15/15% 64 12/157 24/15 1.0
3 15/15 8/15 64 15/ 30/15 15
4 15/15 415 64 15/4 30/15 15

Note 1: A.—\CK» A.\'ACK and ACQI =8& Ah‘. = Bh:‘B: =30/15& Bh;z 30/15 *BC

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

Note 3: For subtest 2 the B./B4 ratio of 12/15 for the TFC during the measurement period (TF1. TFO) 1s achieved by
setting the signaled gain factors for the reference TFC (TF1. TF1) to B.=11/15 and Bs = 15/15.
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Maximum Average WCDMA Conducted output powers
Cellular Band [dBm]
3GPP
3GPP 34.121 MPR
Release Mode Power Power Power
Subtest Target
Version 4132 reduction 4183 reduction 4233 reduction
(dB) (dB) (dB)
99 WCDMA 12.2 kbps RMC 22.89 22.88 22.84
99 WCDMA 12.2 kbps AMR 22.88 22.86 22.84
5 Subtest 1 22.22 22.24 22.16 0
5 Subtest 2 22.19 0.03 22.2 0.04 22.14 0.02 0
HSDPA
5 Subtest 3 21.83 0.39 21.8 0.44 21.76 0.4 0.5
5 Subtest 4 20.81 1.41 20.86 1.38 20.78 1.38 0.5
PCS Band [dBm]
3GPP
3GPP 34.121 MPR
Release Mode Power Power Power
Subtest Target
Version 9262 reduction 9400 reduction 9538 reduction
(dB) (dB) (dB)
99 WCDMA 12.2 kbps RMC 22.54 22.62 22.53
99 WCDMA 12.2 kbps AMR 22.54 22.61 22.52
5 Subtest 1 21.78 21.86 21.73 0
5 Subtest 2 21.78 0 21.83 0.03 21.74 -0.01 0
HSDPA
5 Subtest 3 21.4 0.38 21.47 0.39 21.28 0.45 0.5
5 Subtest 4 20.52 1.26 20.54 1.32 20.45 1.28 0.5
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10. SAR Evaluation Considerations for Handsets with

Multiple Transmitters and Antennas

10.1 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
PRef 12 6 5
Device output power should be rounded to the nearest mW to compare with values specified in this

GHz
mw

Table. 12.1 Output Power Thresholds for Unlicensed Transmitters

Individual Transmitter Simultaneous Transmission

Licensed
Transmitters

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:

Routine evaluation required

When there 1s no simultaneous transmission —
o output < 60/f SAR not required

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

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

- output < 2-Ppys and antenna 1s = 5.0 cm
from other antennas
= output < Py and antenna 1s = 2.5 cm from

Unlicensed other antennas

Transmitters

- output < Pges 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

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

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

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

o 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.

Table. 12.2 SAR Evaluation Requirements for Cellphones with Multiple Transmitters

FCC ID: JYCP6020 / BT Max. RF output power: 4.31 dBm (2.70 mW)

Antenna separation distance between Main and Bluetooth: 8.5 cm

Because the conducted output power level of the BT transmitter is less than 2*P;, and the BT antenna is
more than 5 cm from the Main antenna, neither simultaneous SAR nor stand-alone BT SAR are required for
the EUT.
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11.1 Measurement Results (GSM850 Head SAR)
ey Conducted | Power Phantom Antenna
Modulation Power Drift Battery Pasition Tyne SAR(MW/g)
MHz Channel (dBm) (dB) P
836.6 190 (Mid) GSM850 32.55 -0.059 Standard Left Ear Intenna 0.357
836.6 190 (Mid) GSM850 32.55 -0.143 Standard Left Tilt 15° Intenna 0.189
836.6 190 (Mid) GSM850 32.55 0.158 Standard Right Ear Intenna 0.337
836.6 190 (Mid) GSM850 32.55 0.032 Standard Right Tilt 15° Intenna 0.204
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 Al 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 ] 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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11.2 Measurement Results (GSM1900 Head SAR)

Frequency Conducted | Power

. ) Phantom Antenna
Modulation Power Drift Battery Pasition Tyne SAR(MW/g)
MHz Channel (dBm) (dB) P

1880.0 661 (Mid) GSM1900 29.96 0.091 Standard Left Ear Intenna 0.386

1880.0 661 (Mid) GSM1900 29.96 -0.170 Standard Left Tilt 15° Intenna 0.258

1880.0 661 (Mid) GSM1900 29.96 0.039 Standard Right Ear Intenna 0.276

1880.0 661 (Mid) GSM1900 29.96 0.021 Standard Right Tilt 15° Intenna 0.284

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 1 Extended ] 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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11.3 Measurement Results (WCDMAB850 Head SAR)
Conduc
Frequency ) d Power Phantom Antenna
Modulation te Drift Battery bosition Tvoe SAR(MW/g)
MHz Channel If’f)_wer (dB) P
836.6 4183 (Mid) WCDMAS50 22.88 -0.061 Standard Left Ear Intenna 0.294
836.6 4183 (Mid) WCDMAS50 22.88 -0.035 Standard Left Tilt 15° Intenna 0.158
836.6 4183 (Mid) WCDMAS50 22.88 -0.091 Standard Right Ear Intenna 0.285
836.6 4183 (Mid) WCDMAS50 22.88 -0.138 Standard Right Tilt 15° Intenna 0.168
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 1 Extended ] 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).
8 WCDMA Mode was tested under RMC 12.2 kbps and HSDPA Inactive.
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11.4 Measurement Results (WCDMA1900 Head SAR)

Conduct
Frequency ) d Power Phantom Antenna
Modulation e Drift Battery S Tvpe SAR(MW/g)
MHz Channel P?_Wef (dB) P
1880.0 9400 (Mid) | WCDMA1900 22.62 -0.011 Standard Left Ear Intenna 0.503
1880.0 9400 (Mid) WCDMA1900 22.62 -0.162 Standard Left Tilt 15° Intenna 0.453
1880.0 9400 (Mid) WCDMA1900 22.62 -0.002 Standard Right Ear Intenna 0.471
1880.0 9400 (Mid) | WCDMA1900 22.62 -0.182 Standard Right Tilt 15 Intenna 0.484
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 Al 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 ] Slim

Batteries are fully charged for all readings.

6 Test Signal Call Mode 1 Manual Test cord Base Station Simulator
7 WCDMA Mode was tested under RMC 12.2 kbps and HSDPA Inactive.
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11.5 Measurement Results (GPRS850 Body SAR)

Frequency Conducted ~ Power
Modulation Power Drift Configuration Phantom Position SAR(mMW/g)
MHz Channel (dBm) (dB)
8242 | 128(Low) = GPRS2TX | 3249 | 0.086 Rear 2.0 cm without 0.543
Holster
. GPRS 2Tx Rear 2.0 cm without
836.6 190 (Mid) 32.50 -0.011 0.885
Holster
. GPRS 2Tx Rear 2.0 cm without
848.8 251 (High) 32.48 0.096 0.652
Holster
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-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 ] 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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11.6 Measurement Results (GPRS1900 Body SAR)

Frequency Conducted ~ Power
Modulation Power Drift Configuration Phantom Position SAR(mMW/qg)
MHz Channel (dBm) (dB)
1 . Rear 2.0 cm without
880.0 661 (Mid) GPRS 2Tx 29.88 -0.025 0.250
Holster
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-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  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 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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11.7 Measurement Results (WCDMA850 Body SAR)

Frequency Conductec  Power
Modulation Power Drift Configuration Phantom Position SAR(mMW/qg)
MHz Channel (dBm) (dB)
836.6 | 4183 (Mid) WCDMA8S50 & 22.88 @ -0.082 Rear 2.0 cm without 0.320
Holster
ANSI/ IEEE C95.1 - 1992- Safety Limit Body
Spatial Peak 1.6 W/kg (mW/qg)
Uncontrolled Exposure/ General Population Averaged over 1 gram

abdwnP
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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].
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 ] Extended ] Slim
Batteries are fully charged for all readings.

Test Signal Call Mode 1 Manual Test cord Base Station Simulator

Both side of the phone were tested and the worst-case side is reported.

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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11.8 Measurement Results (WCDMA1900 Body SAR)

Conducted  Power

Frequency
Modulation Power Drift Configuration Phantom Position SAR(mMW/qg)
MHz Channel (dBm) (dB)
1880.0 | 9400 (Mid) WCDMAL900 = 2254 | -0.073 Rear 2.0 cm without 0.237
Holster
ANSI/ IEEE C95.1 - 1992- Safety Limit Body
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram

abhowiN =

~N o

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].
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 ] Extended ] 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. 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: GSM/WCDMA Phone with Bluetooth

GPRS Class10 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 211 C
Ambient Temperature: 21.3 C
Test Date: Sep. 1, 2011

DUT: P6020; 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 = 0.91 mho/m; &, = 43.2; 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: ET3DV6 - SN1798; ConvF(6.72, 6.72, 6.72); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2010-09-21

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

Left touch 190/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm

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

Left touch 190/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 8.45 V/m; Power Drift = -0.059 dB

Peak SAR (extrapolated) = 0.479 W/kg

SAR( g) = 0.357 mW/g; SAR(10 g) = 0.248 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.380 mW/g

dB
0.000

-2.60

-5.20

-7.80

-10.4

-13.0

0 dB = 0.380mW/g
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Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth

GPRS Class10 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 211 C
Ambient Temperature: 21.3 C
Test Date: Sep. 1, 2011

DUT: P6020; 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 = 0.91 mho/m; &, = 43.2; 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: ET3DV6 - SN1798; ConvF(6.72, 6.72, 6.72); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2010-09-21

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

Left tilt 190/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.197 mW/g

Left tilt 190/Zoom Scan (56x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 9.42 V/m; Power Drift = -0.143 dB

Peak SAR (extrapolated) = 0.253 W/kg

SAR( g) = 0.189 mW/g; SAR(10 g) = 0.130 mW/g

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

dB
0.000

-2.58

-5.16

-f.74

-10.3

-12.9

0 dB = 0.202mW/g
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Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth

GPRS Class10 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 211 C
Ambient Temperature: 21.3 C
Test Date: Sep. 1, 2011

DUT: P6020; 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 = 0.91 mho/m; &, = 43.2; 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: ET3DV6 - SN1798; ConvF(6.72, 6.72, 6.72); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2010-09-21

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

Right touch 190/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.361 mW/g

Right touch 190/Zoom Scan (56x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 8.19 V/m; Power Drift = 0.158 dB

Peak SAR (extrapolated) = 0.439 W/kg

SAR( g) = 0.337 mW/g; SAR(10 g) = 0.240 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.357 mW/g

dB
0.000

-2.50
-5.00
-7.50 N\

-10.0

-12.5

0 dB = 0.357mW/g
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Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth

GPRS Class10 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 211 C
Ambient Temperature: 21.3 C
Test Date: Sep. 1, 2011

DUT: P6020; 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 = 0.91 mho/m; &, = 43.2; 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: ET3DV6 - SN1798; ConvF(6.72, 6.72, 6.72); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2010-09-21

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

Right tilt 190/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.219 mW/g

Right tilt 190/Zoom Scan (56x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 11.0 V/m; Power Drift = 0.032 dB

Peak SAR (extrapolated) = 0.277 W/kg

SAR( g) = 0.204 mW/g; SAR(10 g) = 0.142 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.219 mW/g

dB
0.000

-2.58

-5.16

-f.74

-10.3 -

-12.9

0 dB =0.219mW/g
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Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth

GPRS Class10 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 212 C
Ambient Temperature: 214 T
Test Date: Sep. 2, 2011

DUT: P6020; Type: Bar; Serial: #1

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 1880 MHz; 0 = 1.38 mho/m; & = 41.1; 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: ET3DV6 - SN1798; ConvF(5.24, 5.24, 5.24); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2010-09-21

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

Left touch 661/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.414 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 = 0.091 dB

Peak SAR (extrapolated) = 0.586 W/kg

SAR( g) = 0.386 mW/g; SAR(10 g) = 0.225 mW/g

Maximum value of SAR (measured) = 0.425 mW/g

dB
0.000

-4.04

-8.08

-12.1

-16.2

-20.2 >

0 dB = 0.425mW/g
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Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth

GPRS Class10 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 212 C
Ambient Temperature: 214 T
Test Date: Sep. 2, 2011

DUT: P6020; Type: Bar; Serial: #1

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 1880 MHz; 0 = 1.38 mho/m; & = 41.1; 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: ET3DV6 - SN1798; ConvF(5.24, 5.24, 5.24); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2010-09-21

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

Left tilt 661/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.286 mW/g

Left tilt 661/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 11.7 V/m; Power Drift = -0.170 dB

Peak SAR (extrapolated) = 0.396 W/kg

SAR( g) = 0.258 mW/g; SAR(10 g) = 0.156 mW/g

Maximum value of SAR (measured) = 0.279 mW/g

dB
0.000

-4.20

-8.40

-12.6

-16.8

-21.0

0 dB = 0.279mW/g
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Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth

GPRS Class10 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 212 C
Ambient Temperature: 214 T
Test Date: Sep. 2, 2011

DUT: P6020; Type: Bar; Serial: #1

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 1880 MHz; 0 = 1.38 mho/m; & = 41.1; 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: ET3DV6 - SN1798; ConvF(5.24, 5.24, 5.24); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2010-09-21

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

Right touch 661/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.335 mW/g

Right touch 661/Zoom Scan (56x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=bmm
Reference Value = 8.41 V/m; Power Drift = 0.039 dB

Peak SAR (extrapolated) = 0.388 W/kg

SAR( g) = 0.276 mW/g; SAR(10 g) = 0.174 mW/g

Maximum value of SAR (measured) = 0.300 mW/g

dB
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HCT

Report No.: HCTA1109FS01 FCCID:. JYCP6020 Date of Issue: Sep. 5, 2011
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth

GPRS Class10 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 212 C
Ambient Temperature: 214 T
Test Date: Sep. 2, 2011

DUT: P6020; Type: Bar; Serial: #1

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 1880 MHz; 0 = 1.38 mho/m; & = 41.1; 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: ET3DV6 - SN1798; ConvF(5.24, 5.24, 5.24); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2010-09-21

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

Right tilt 661/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.325 mW/g

Right tilt 661/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 11.0 V/m; Power Drift = 0.021 dB

Peak SAR (extrapolated) = 0.447 W/kg

SAR( g) = 0.284 mW/g; SAR(10 g) = 0.166 mW/g

Maximum value of SAR (measured) = 0.307 mW/g

dB
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HCT

Report No.: HCTA1109FS01 FCCID:. JYCP6020 Date of Issue: Sep. 5, 2011
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth

GPRS Class10 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 211 C
Ambient Temperature: 21.3 C
Test Date: Sep. 1, 2011

DUT: P6020; Type: Bar; Serial: #1

Communication System: WCDMAR850; Frequency: 836.6 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.91 mho/m; &, = 43.2; 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: ET3DV6 - SN1798; ConvF(6.72, 6.72, 6.72); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2010-09-21

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

Left touch 4183/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.320 mW/g

Left touch 4183/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 8.89 V/m; Power Drift = -0.061 dB

Peak SAR (extrapolated) = 0.384 W/kg

SAR( g) = 0.294 mW/g; SAR(10 g) = 0.207 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.312 mW/g

dB
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HCT

Report No.: HCTA1109FS01 FCCID:. JYCP6020 Date of Issue: Sep. 5, 2011
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth

GPRS Class10 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 211 C
Ambient Temperature: 21.3 C
Test Date: Sep. 1, 2011

DUT: P6020; Type: Bar; Serial: #1

Communication System: WCDMAS850; Frequency: 836.6 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.91 mho/m; &, = 43.2; 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: ET3DV6 - SN1798; ConvF(6.72, 6.72, 6.72); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2010-09-21

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

Left tilt 4183/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.168 mW/g

Left tilt 4183/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 9.69 V/m; Power Drift = -0.035 dB

Peak SAR (extrapolated) = 0.209 W/kg

SAR( g) = 0.158 mW/g; SAR(10 g) = 0.110 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.168 mW/g

dB
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HCT

Report No.: HCTA1109FS01 FCCID:. JYCP6020 Date of Issue: Sep. 5, 2011
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth

GPRS Class10 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 211 C
Ambient Temperature: 21.3 C
Test Date: Sep. 1, 2011

DUT: P6020; Type: Bar; Serial: #1

Communication System: WCDMAR850; Frequency: 836.6 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.91 mho/m; &, = 43.2; 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: ET3DV6 - SN1798; ConvF(6.72, 6.72, 6.72); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2010-09-21

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

Right touch 4183/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.306 mW/g

Right touch 4183/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 8.39 V/m; Power Drift = -0.091 dB

Peak SAR (extrapolated) = 0.367 W/kg

SAR( g) = 0.285 mW/g; SAR(10 g) = 0.203 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.299 mW/g
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HCT

Report No.: HCTA1109FS01 FCCID:. JYCP6020 Date of Issue: Sep. 5, 2011
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth

GPRS Class10 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 211 C
Ambient Temperature: 21.3 C
Test Date: Sep. 1, 2011

DUT: P6020; Type: Bar; Serial: #1

Communication System: WCDMAR850; Frequency: 836.6 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.91 mho/m; &, = 43.2; 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: ET3DV6 - SN1798; ConvF(6.72, 6.72, 6.72); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2010-09-21

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

Right tilt 4183/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.179 mW/g

Right tilt 4183/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 10.2 V/m; Power Drift = -0.138 dB

Peak SAR (extrapolated) = 0.228 W/kg

SAR( g) = 0.168 mW/g; SAR(10 g) = 0.116 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.180 mW/g

dB
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0 dB = 0.180mW/g

HCT CO., LTD.
105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811 44 of 102
TEL: +82 31 645 64851  FAX: +82 31 645 6401 www.hct.co.kr



HCT

Report No.: HCTA1109FS01 FCCID:. JYCP6020 Date of Issue: Sep. 5, 2011
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth

GPRS Class10 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 212 C
Ambient Temperature: 214 T
Test Date: Sep. 2, 2011

DUT: P6020; Type: Bar; Serial: #1

Communication System: WCDMA1900; Frequency: 1880 MHz;Duty Cycle: 1:1

Medium parameters used: f = 1880 MHz; 0 = 1.38 mho/m; & = 41.1; 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: ET3DV6 - SN1798; ConvF(5.24, 5.24, 5.24); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2010-09-21

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

Left touch 9400/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.590 mW/g

Left touch 9400/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 10.7 V/m; Power Drift = -0.011 dB

Peak SAR (extrapolated) = 0.761 W/kg

SAR( g) = 0.493 mW/g; SAR(10 g) = 0.309 mW/g

Maximum value of SAR (measured) = 0.525 mW/g

Left touch 9400/Zoom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 10.7 V/m; Power Drift = -0.011 dB

Peak SAR (extrapolated) = 0.780 W/kg

SAR( g) = 0.503 mW/g; SAR(10 g) = 0.294 mW/g

Maximum value of SAR (measured) = 0.552 mW/g
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HCT

Report No.: HCTA1109FS01 FCCID:. JYCP6020 Date of Issue: Sep. 5, 2011
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth

GPRS Class10 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 212 C
Ambient Temperature: 214 T
Test Date: Sep. 2, 2011

DUT: P6020; Type: Bar; Serial: #1

Communication System: WCDMA1900; Frequency: 1880 MHz;Duty Cycle: 1:1

Medium parameters used: f = 1880 MHz; 0 = 1.38 mho/m; & = 41.1; 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: ET3DV6 - SN1798; ConvF(5.24, 5.24, 5.24); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2010-09-21

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

Left tilt 9400/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.511 mW/g

Left tilt 9400/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 15.3 V/m; Power Drift = -0.162 dB

Peak SAR (extrapolated) = 0.704 W/kg

SAR( g) = 0.453 mW/g; SAR(10 g) = 0.270 mW/g

Maximum value of SAR (measured) = 0.495 mW/g
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HCT

Report No.: HCTA1109FS01 FCCID:. JYCP6020 Date of Issue: Sep. 5, 2011
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth

GPRS Class10 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 212 C
Ambient Temperature: 214 T
Test Date: Sep. 2, 2011

DUT: P6020; Type: Bar; Serial: #1

Communication System: WCDMA1900; Frequency: 1880 MHz;Duty Cycle: 1:1

Medium parameters used: f = 1880 MHz; 0 = 1.38 mho/m; & = 41.1; 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: ET3DV6 - SN1798; ConvF(5.24, 5.24, 5.24); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2010-09-21

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

Right touch 9400/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.564 mW/g

Right touch 9400/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 11.7 V/m; Power Drift = -0.002 dB

Peak SAR (extrapolated) = 0.644 W/kg

SAR( g) = 0.471 mW/g; SAR(10 g) = 0.304 mW/g

Maximum value of SAR (measured) = 0.515 mW/g
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HCT

Report No.: HCTA1109FS01 FCCID:. JYCP6020 Date of Issue: Sep. 5, 2011
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth

GPRS Class10 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 212 C
Ambient Temperature: 214 T
Test Date: Sep. 2, 2011

DUT: P6020; Type: Bar; Serial: #1

Communication System: WCDMA1900; Frequency: 1880 MHz;Duty Cycle: 1:1

Medium parameters used: f = 1880 MHz; 0 = 1.38 mho/m; & = 41.1; 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: ET3DV6 - SN1798; ConvF(5.24, 5.24, 5.24); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2010-09-21

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

Right tilt 9400/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.584 mW/g

Right tilt 9400/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 14.7 V/m; Power Drift = -0.182 dB

Peak SAR (extrapolated) = 0.751 W/kg

SAR( g) = 0.484 mW/g; SAR(10 g) = 0.285 mW/g

Maximum value of SAR (measured) = 0.523 mW/g

dB
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HCT

Report No.: HCTA1109FS01 FCCID:. JYCP6020 Date of Issue: Sep. 5, 2011
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth

GPRS Class10 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 211 C
Ambient Temperature: 21.3 C
Test Date: Sep. 1, 2011

DUT: P6020; Type: Bar; Serial: #1

Communication System: GSM 850; Frequency: 824.2 MHz;Duty Cycle: 1:4.15

Medium parameters used: f = 825 MHz; 0 = 0.94 mho/m; ¢, = 56; 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: ET3DV6 - SN1798; ConvF(6.5, 6.5, 6.5); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2010-09-21

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

Body 128/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.576 mW/g

Body 128/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 8.83 V/m; Power Drift = 0.086 dB

Peak SAR (extrapolated) = 0.700 W/kg

SAR( g) = 0.543 mW/g; SAR(10 g) = 0.388 mW/g

Maximum value of SAR (measured) = 0.580 mW/g
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HCT

Report No.: HCTA1109FS01 FCCID:. JYCP6020 Date of Issue: Sep. 5, 2011
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth

GPRS Class10 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 211 C
Ambient Temperature: 21.3 C
Test Date: Sep. 1, 2011

DUT: P6020; 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 = 0.952 mho/m; e, = 55.9; 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: ET3DV6 - SN1798; ConvF(6.5, 6.5, 6.5); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2010-09-21

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

Body 190/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.938 mW/g

Body 190/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 12.2 V/m; Power Drift = -0.011 dB

Peak SAR (extrapolated) = 1.12 W/kg

SAR( g) = 0.885 mW/g; SAR(10 g) = 0.634 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.946 mW/g
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HCT

Report No.: HCTA1109FS01 FCCID:. JYCP6020 Date of Issue: Sep. 5, 2011
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth

GPRS Class10 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 211 C
Ambient Temperature: 21.3 C
Test Date: Sep. 1, 2011

DUT: P6020; Type: Bar; Serial: #1

Communication System: GSM 850; Frequency: 849.8 MHz;Duty Cycle: 1:4.15

Medium parameters used: f = 850 MHz; 0 = 0.965 mho/m; & = 55.8; 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: ET3DV6 - SN1798; ConvF(6.5, 6.5, 6.5); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2010-09-21

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

Body 251/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.687 mW/g

Body 251/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 10.4 V/m; Power Drift = 0.096 dB

Peak SAR (extrapolated) = 0.843 W/kg

SAR( g) = 0.652 mW/g; SAR(10 g) = 0.465 mW/g

Maximum value of SAR (measured) = 0.695 mW/g
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HCT

Report No.: HCTA1109FS01 FCCID:. JYCP6020 Date of Issue: Sep. 5, 2011
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth

GPRS Class10 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 212 C
Ambient Temperature: 214 T
Test Date: Sep. 2, 2011

DUT: P6020; Type: Bar; Serial: #1

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:4.15

Medium parameters used: f = 1880 MHz; 0 = 1.46 mho/m; & = 55.2; 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: ET3DV6 - SN1798; ConvF(4.63, 4.63, 4.63); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2010-09-21

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

Body 661/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.274 mW/g

Body 661/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 7.27 V/m; Power Drift = -0.025 dB

Peak SAR (extrapolated) = 0.394 W/kg

SAR( g) = 0.250 mW/g; SAR(10 g) = 0.151 mW/g

Maximum value of SAR (measured) = 0.270 mW/g
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HCT

Report No.: HCTA1109FS01 FCCID:. JYCP6020 Date of Issue: Sep. 5, 2011
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth

GPRS Class10 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 211 C
Ambient Temperature: 21.3 C
Test Date: Sep. 1, 2011

DUT: P6020; Type: Bar; Serial: #1

Communication System: WCDMAR850; Frequency: 836.6 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.952 mho/m; er = 55.9; 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: ET3DV6 - SN1798; ConvF(6.5, 6.5, 6.5); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2010-09-21

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

Body 4183/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.343 mW/g

Body 4183/Zoom Scan (56x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 7.35 V/m; Power Drift = -0.082 dB

Peak SAR (extrapolated) = 0.412 W/kg

SAR( g) = 0.320 mW/g; SAR(10 g) = 0.230 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.340 mW/g
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0.000

-2.10

-4.20

-6.30

-8.40

-10.5

0 dB = 0.340mW/g

HCT CO., LTD.
105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811 53 of 102
TEL: +82 31 645 64851  FAX: +82 31 645 6401 www.hct.co.kr



HCT

Report No.: HCTA1109FS01 FCCID:. JYCP6020 Date of Issue: Sep. 5, 2011
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth

GPRS Class10 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 212 C
Ambient Temperature: 214 T
Test Date: Sep. 2, 2011

DUT: P6020; Type: Bar; Serial: #1

Communication System: WCDMA1900; Frequency: 1880 MHz;Duty Cycle: 1:1

Medium parameters used: f = 1880 MHz; 0 = 1.46 mho/m; & = 55.2; 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: ET3DV6 - SN1798; ConvF(4.63, 4.63, 4.63); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2010-09-21

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

Body 9400/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.253 mW/g

Body 9400/Zoom Scan (56x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 6.66 V/m; Power Drift = -0.073 dB

Peak SAR (extrapolated) = 0.377 W/kg

SAR( g) = 0.237 mW/g; SAR(10 g) = 0.143 mW/g

Maximum value of SAR (measured) = 0.258 mW/g

dB
0.000

-3.00
-6.00

9.00 %\

-12.0

-15.0

0 dB = 0.258mW/g
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HCT

Report No.:

HCTA1109FSO01

FCC ID: JYCP6020 Date of Issue:

Sep. 5, 2011

Test Laboratory:
EUT Type:

Liquid Temperature:

Ambient Temperature:
Test Date:

HCT CO., LTD

GSM/WCDMA Phone with Bluetooth
GPRS Class10 and GPRS mode class B(GPRS and GSM, but not simultaneously)
211 C
21.3 C

Sep. 1, 2011

DUT: P6020; 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 = 0.91 mho/m; &, = 43.2; 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: ET3DV6 - SN1798; ConvF(6.72, 6.72, 6.72); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2010-09-21

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

Left touch 190/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm

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

Left touch 190/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 8.45 V/m; Power Drift = -0.059 dB

Peak SAR (extrapolated) = 0.479 W/kg

SAR( g) = 0.357 mW/g; SAR(10 g) = 0.248 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.380 mW/g
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HCT

Report No.: HCTA1109FS01 FCCID:. JYCP6020 Date of Issue: Sep. 5, 2011
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth

GPRS Class10 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 211 C
Ambient Temperature: 21.3 C
Test Date: Sep. 1, 2011

DUT: P6020; 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 = 0.952 mho/m; e, = 55.9; 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: ET3DV6 - SN1798; ConvF(6.5, 6.5, 6.5); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2010-09-21

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

Body 190/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.938 mW/g

Body 190/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 12.2 V/m; Power Drift = -0.011 dB

Peak SAR (extrapolated) = 1.12 W/kg
SAR( g) = 0.885 mW/g; SAR(10 g) = 0.634 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.946 mW/g
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HCT
Report No.:

HCTA1109FSO01

FCC ID:

JYCP6020

Date of Issue:

Sep. 5, 2011

Test Laboratory:

EUT Type:

Liquid Temperature:
Ambient Temperature:

Test Date:

HCT CO., LTD

GSM/WCDMA Phone with Bluetooth
GPRS Class10 and GPRS mode class B(GPRS and GSM, but not simultaneously)

21.2 C
214 C
Sep. 2, 2011

DUT: P6020; Type: Bar; Serial: #1

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; 0 = 1.38 mho/m; & = 41.1; 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: ET3DV6 - SN1798; ConvF(5.24, 5.24, 5.24); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Electronics: DAE3 Sn446; Calibrated: 2010-09-21
- Phantom: SAM 1800/1900 MHz; Type: SAM

Left touch 661/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.414 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 = 0.091 dB

Peak SAR (extrapolated) = 0.586 W/kg
SAR( g) = 0.386 mW/g; SAR(10 g) = 0.225 mW/g
Maximum value of SAR (measured) = 0.425 mW/g
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HCT

Report No.: HCTA1109FS01 FCCID:. JYCP6020 Date of Issue: Sep. 5, 2011
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth

GPRS Class10 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 212 C
Ambient Temperature: 214 T
Test Date: Sep. 2, 2011

DUT: P6020; Type: Bar; Serial: #1

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:4.15

Medium parameters used: f = 1880 MHz; 0 = 1.46 mho/m; & = 55.2; 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: ET3DV6 - SN1798; ConvF(4.63, 4.63, 4.63); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2010-09-21

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

Body 661/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.274 mW/g

Body 661/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 7.27 V/m; Power Drift = -0.025 dB

Peak SAR (extrapolated) = 0.394 W/kg

SAR( g) = 0.250 mW/g; SAR(10 g) = 0.151 mW/g

Maximum value of SAR (measured) = 0.270 mW/g
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HCT

Report No.: HCTA1109FS01 FCCID:. JYCP6020 Date of Issue: Sep. 5, 2011
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth

GPRS Class10 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 211 C
Ambient Temperature: 21.3 C
Test Date: Sep. 1, 2011

DUT: P6020; Type: Bar; Serial: #1

Communication System: WCDMAR850; Frequency: 836.6 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.91 mho/m; &, = 43.2; 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: ET3DV6 - SN1798; ConvF(6.72, 6.72, 6.72); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2010-09-21

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

Left touch 4183/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.320 mW/g

Left touch 4183/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 8.89 V/m; Power Drift = -0.061 dB

Peak SAR (extrapolated) = 0.384 W/kg

SAR( g) = 0.294 mW/g; SAR(10 g) = 0.207 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.312 mW/g

00210288 SAR(X.}',ZJD)
SAR; Zoom Scan Value Along Z, X=2, Y=02
b

030 -t

0.25

0.204- .
=
E

015

010 [

0.054——1— - .. ..

1 1 1 1 ! 1 1 ! ! 1 1 ! 1 1 | 1 ! 1 | 1 1
0.005 0.010 0.015 0020 0025 0.030 0.035
m
HCT CO., LTD.
105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811 59 of 102

TEL: +82 31 645 64851 FAX: +82 31 645 6401 www.hct.co.kr



HCT

Report No.: HCTA1109FS01 FCCID:. JYCP6020 Date of Issue: Sep. 5, 2011
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth

GPRS Class10 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 211 C
Ambient Temperature: 21.3 C
Test Date: Sep. 1, 2011

DUT: P6020; Type: Bar; Serial: #1

Communication System: WCDMAR850; Frequency: 836.6 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.952 mho/m; er = 55.9; 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: ET3DV6 - SN1798; ConvF(6.5, 6.5, 6.5); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2010-09-21

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

Body 4183/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.343 mW/g

Body 4183/Zoom Scan (56x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 7.35 V/m; Power Drift = -0.082 dB

Peak SAR (extrapolated) = 0.412 W/kg

SAR( g) = 0.320 mW/g; SAR(10 g) = 0.230 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.340 mW/g
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HCT

Report No.: HCTA1109FS01 FCCID:. JYCP6020 Date of Issue: Sep. 5, 2011
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth

GPRS Class10 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 212 C
Ambient Temperature: 214 T
Test Date: Sep. 2, 2011

DUT: P6020; Type: Bar; Serial: #1

Communication System: WCDMA1900; Frequency: 1880 MHz;Duty Cycle: 1:1

Medium parameters used: f = 1880 MHz; 0 = 1.38 mho/m; & = 41.1; 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: ET3DV6 - SN1798; ConvF(5.24, 5.24, 5.24); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2010-09-21

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

Left touch 9400/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.590 mW/g

Left touch 9400/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 10.7 V/m; Power Drift = -0.011 dB

Peak SAR (extrapolated) = 0.761 W/kg

SAR( g) = 0.493 mW/g; SAR(10 g) = 0.309 mW/g

Maximum value of SAR (measured) = 0.525 mW/g

Left touch 9400/Zoom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 10.7 V/m; Power Drift = -0.011 dB

Peak SAR (extrapolated) = 0.780 W/kg

SAR( g) = 0.503 mW/g; SAR(10 g) = 0.294 mW/g

Maximum value of SAR (measured) = 0.552 mW/g
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HCT

Report No.: HCTA1109FS01 FCCID:. JYCP6020 Date of Issue: Sep. 5, 2011
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth

GPRS Class10 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 212 C
Ambient Temperature: 214 T
Test Date: Sep. 2, 2011

DUT: P6020; Type: Bar; Serial: #1

Communication System: WCDMA1900; Frequency: 1880 MHz;Duty Cycle: 1:1

Medium parameters used: f = 1880 MHz; 0 = 1.46 mho/m; & = 55.2; 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: ET3DV6 - SN1798; ConvF(4.63, 4.63, 4.63); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2010-09-21

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

Body 9400/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.253 mW/g

Body 9400/Zoom Scan (56x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 6.66 V/m; Power Drift = -0.073 dB

Peak SAR (extrapolated) = 0.377 W/kg

SAR( g) = 0.237 mW/g; SAR(10 g) = 0.143 mW/g

Maximum value of SAR (measured) = 0.258 mW/g
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Attachment 2. — Dipole Validation Plots
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HCT
Report No.: HCTA1109FSO01 FCCID: JYCP6020 Date of Issue: Sep. 5, 2011

[l Validation Data (835 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 21.1 T
Test Date: Sep. 1, 2011

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 = 0.909 mho/m; &, = 43.2; 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: ET3DV6 - SN1798; ConvF(6.72, 6.72, 6.72); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2010-09-21

- Phantom: SAM 835/900 MHz; 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 = 35.1 V/m; Power Drift = -0.003 dB

Peak SAR (extrapolated) = 1.39 W/kg

SAR( g) = 0.974 mW/g; SAR(10 g) = 0.639 mW/g

Maximum value of SAR (measured) = 1.05 mW/g
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Report No.. _HCTA1109FS01 FCC ID: __JYCP6020 Date of Issue: Sep. 5, 2011

[l Validation Data (835 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 211 T

Test Date: Sep. 1, 2011

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 = 0.95 mho/m; ¢, = 55.9; 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: ET3DV6 - SN1798; ConvF(6.5, 6.5, 6.5); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2010-09-21

- Phantom: SAM 835/900 MHz; 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 = 34.6 V/m; Power Drift = -0.026 dB

Peak SAR (extrapolated) = 1.37 W/kg

SAR( g) = 0.974 mW/g; SAR(10 g) = 0.642 mW/g

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

db
0.000

-2.14

-4.28

-6.42

-8.5h6

-10.7

0 dB =1.05mW/g
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Report No.. _HCTA1109FS01 FCC ID: __JYCP6020 Date of Issue: Sep. 5, 2011

Il Validation Data (1900 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 21.2 C
Test Date: Sep. 2, 2011

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; 0 = 1.4 mho/m; e = 41; 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: ET3DV6 - SN1798; ConvF(5.24, 5.24, 5.24); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2010-09-21

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

Dipole 1900MHz Validation/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 4.50 mW/g

Dipole 1900MHz Validation/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 59.7 V/m; Power Drift = -0.006 dB

Peak SAR (extrapolated) = 6.68 W/kg

SAR( g) = 4.02 mW/g; SAR(10 g) = 2.26 mW/g

Maximum value of SAR (measured) = 4.45 mW/g

dB
0.000

-3.52

-f.04

-10.6

-14.1

-17.6

0 dB = 4.45mW/g
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Report No.. _HCTA1109FS01 FCC ID: __JYCP6020 Date of Issue: Sep. 5, 2011

Il Validation Data (1900 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 212 T
Test Date: Sep. 2, 2011

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; 0 = 1.48 mho/m; & = 55.2; 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: ET3DV6 - SN1798; ConvF(4.63, 4.63, 4.63); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2010-09-21

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

Dipole 1900MHz Validation/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 4.56 mW/g

Dipole 1900MHz Validation/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 58.5 V/m; Power Drift = -0.004 dB

Peak SAR (extrapolated) = 6.67 W/kg

SAR( g) = 4.07 mW/g; SAR(10 g) = 2.28 mW/g

Maximum value of SAR (measured) = 4.50 mW/g

dB
0.000

-3.52

-F.04

-10.6

-14.1

-17.6

0 dB = 4.50mW/g
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Report No.: HCTA1109FS01 FCCID: JYCP6020 Date of Issue: Sep. 5, 2011

B Dielectric Parameter (835 MHz Head)

Title P6020

SubTitle 850MHz(Head)

Test Date Sep. 1, 2011

Frequency e' e"
800000000. 0000 43.6496 19.7119
805000000. 0000 43.5923 19.6918
810000000. 0000 43.5489 19.6788
815000000. 0000 43.4450 19.6779
820000000.0000 43.3958 19.6188
825000000. 0000 43.3292 19.6454
830000000.0000 43.2824 19.5706
835000000. 0000 43.1753 19.5777
840000000.0000 43.1388 19.5328
845000000. 0000 43.0577 19.5120
850000000. 0000 42 .9757 19.5023
855000000. 0000 42.8921 19.4831
860000000. 0000 42 .8277 19.4380
865000000. 0000 42.7549 19.3961
870000000.0000 42.6878 19.4042
875000000. 0000 42 .6525 19.4130
880000000. 0000 42.6040 19.3751
885000000. 0000 42.5313 19.3551
890000000. 0000 42 .5076 19.3607
895000000. 0000 42.4610 19.3383
900000000. 0000 42.3924 19.3230
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HCT

Report No.: HCTA1109FS01 FCCID: JYCP6020 Date of Issue: Sep. 5, 2011
B Dielectric Parameter (835 MHz Body)
Title P6020
SubTitle 850MHz(Body)
Test Date Sep. 1, 2011
Frequency e' e"
800000000.0000 56.3079 20.6672
805000000. 0000 56.2523 20.6289
810000000.0000 56.2177 20.5845
815000000.0000 56.1178 20.5437
820000000.0000 56.0757 20.5316
825000000.0000 56.0229 20.4804
830000000.0000 55.9675 20.4718
835000000.0000 55.9149 20.4575
840000000.0000 55.8762 20.4494
845000000. 0000 55.8329 20.4307
850000000. 0000 55.7923 20.4063
855000000. 0000 55.7506 20.4095
860000000.0000 55.6921 20.3959
865000000.0000 55.6272 20.39%4
870000000.0000 55.6243 20.4165
875000000.0000 55.5977 20.4206
880000000.0000 55.5483 20.4205
885000000.0000 55.5142 20.4292
890000000. 0000 55.5110 20.4287
895000000. 0000 55.5147 20.3418
900000000.0000 55.4523 20.3329
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Report No.: HCTA1109FS01 FCCID: JYCP6020 Date of Issue: Sep. 5, 2011

B Dielectric Parameter (1900 MHz Head)

Title P6020

SubTitle 1900MHz(Head)

Test Date Sep. 2, 2011

Frequency e' e"
1800000000.0000 41.4251 12.9744
1810000000.0000 41.3649 13.0039
1820000000.0000 41.3629 13.0451
1830000000.0000 41.3606 13.1170
1840000000.0000 41.3039 13.1688
1850000000.0000 41.2764 13.1832
1860000000.0000 41.2244 13.1771
1870000000.0000 41.1653 13.2279
1880000000.0000 41.0970 13.2120
1890000000.0000 41.0340 13.2204
1900000000. 0000 40.9782 13.2245
1910000000.0000 40.9137 13.2317
1920000000.0000 40.9023 13.2577
1930000000.0000 40.8861 13.2929
1940000000.0000 40.8440 13.3366
1950000000. 0000 40.8432 13.3641
1960000000.0000 40.8726 13.4035
1970000000.0000 40.8602 13.4327
1980000000. 0000 40.8550 13.4447
1990000000.0000 40.7708 13.5298
2000000000.0000 40.7420 13.5346
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HCT

Report No.: HCTA1109FS01 FCCID: JYCP6020 Date of Issue: Sep. 5, 2011

B Dielectric Parameter (1900 MHz Body)

Title P6020

SubTitle 1900MHz(Body)

Test Date Sep. 2, 2011

Frequency e' e"
1850000000.0000 55.3287 13.8683
1855000000.0000 55.2989 13.8873
1860000000.0000 55.2955 13.8812
1865000000. 0000 55.2789 13.8881
1870000000.0000 55.2602 13.8986
1875000000.0000 55.2409 13.9191
1880000000.0000 55.2259 13.9419
1885000000.0000 55.2265 13.9575
1890000000.0000 55.2187 13.9783
1895000000.0000 55.2141 13.9897
1900000000. 0000 55.2049 14.0005
1905000000.0000 55.2033 14.0343
1910000000.0000 55.2082 14.0447
1915000000.0000 55.2044 14.0520
1920000000.0000 55.1924 14.0512
1925000000.0000 55.1952 14.0482
1930000000.0000 55.1850 14.0584
1935000000.0000 55.1690 14.0699
1940000000.0000 55.1682 14.0740
1945000000. 0000 55.1556 14.0445
1950000000.0000 55.1195 14.0377
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Report No.: HCTA1109FS01 FCCID: JYCP6020 Date of Issue: Sep. 5, 2011
Calibration Laboratory of W
Schmid & Pariner =)
Engi AG :
u.n"gﬂ':.';'l."?x 8004 Zurich, Switaeriand &@\

Accredited by ihe Swiss Accreditation Servite (SAS)
The Swiss Accreditaion Service is one of e signatones 1o e EA
Multiiateral Ag for the el of calibraton corificates

CALIBRATION CERTIFICATE
Onjoct ET30VE - SN:1798

Caltrntion procedure(s) Mwnm : 'm A __'“\.

Caityston dae April 14, 2011

This castimton ontifcate thaarmnss the racsatity (o natona standerds, wivoh raalize the physicad unm of (=10
T™he e tha | Wi Corf Prutistilily are glven o the RBowing papes and e part of he cersiosts

A caitmtons Have Been conducted i1 1w closed y faciity W {22 £ 3)°C st hurmidhty « TON

Caltsraion Eguiperoet used (MATE otica for calbiration)

Frimary Staecasts ) Cat Date {Canificate No | Scheduled Calibraton
Pawer muter E44198 G r2usard — St-Mar 1t (Mo 21201372 Ape12 =
Pawsr semsor E44124 MY4 1405277 31 Mar-11 (No. 217-01372) Agr 12
Pownr sensor E4412A MY4 1498087 31-Mar-11 (No. 217.01372) Apr 12
Raterance 3 98 Altenuatar SN 55084 (X) 26-0lar-11 (No. 217-01388) Apr-12
Raference 20 B Atterastor SN 85086 (200) 20:Mar-11 (No. 21701367 Apr 13
Raterence 30 & 5N 55129 (30t) 20-Mie-11 (Mo 217015700 A1
Ralorscce Probe ES30V2 | 5% 3013 1 28-Dec10 (g, €£33.301) Dectd) | Dec-11
DAE 5N o5t 23 Agw-10 {No. DAES-EB4_Aor1T) Apr 11
Socondery Slandads o Check Osts (nhouse) Schecuod Chack ___ ]
RF genorator HP 10400 US36420001700 4-AUg 00 in house chech Oct-00) W Bouse chsek: Oct 41
Nobtwork Araiyrer HF 57538 US372905658 1500101 (0 bouse check Oci-10) In house check: Oot-11
Fearmie Funation Sonane
Costrmtea by et Kanentl Aavonstory Tectmider. (t:

== [\
Appeoved by Kafia Pokovic Technioal Manage: % e Z

Issued Aget 14, 2011

Ths cafitration cortficanto shall mot be ancoql in Al witcut weitien approvd of Ihe laloratery
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METODRATD

Report No.: HCTA1109FS01 FCCID: JYCP6020 Date of Issue: Sep. 5, 2011

Calibration Laboratory of
Schmid & Partner

Engineearing AG
Zeughausstrasse 43, 5004 Zunich, Switzarisnd

E sudsse o'atal
Mwm‘m
Swiss Calitration Service

nwon

Accrestind by the Swiss Accrmditation Service (SAS) Accreditation Mo.: SCS 108

The Swine Accreditation Service 1s cne of the signatores o the EA

Muniiisteral Agresmant for the recognition of osliralion certificetes

Glossary:

TSL fissue simulating liquid

NORMx.y.z sensifivity in free space

ConvF sansitvty in TSL / NORMK.y.z

oce diode comprassion point

CF crost fuctor (1/duty_cycle) of the RF signal

ABC moduiation dapendent lingarization parametars

Palarization ¢ 1 redation around probe axs

Polarization § & rotation around an axis that is in the plane normal to probe axis (atl measuramed center),
L&, 8 =0 is normal 10 probe axs

Calibration is Performed According to the Following Standards:

0) IEEE S 1528-2003, "IEEE Recommonded Practice for Datermining the Poak Spatial-Averaged Specific
Absorption Rate (SAR) In the Human Hesd from Wireless Communications Devices: Maasurement
Techniques”, December 2003

b) 1EC 62209-1, *Procedure o measure the Spedfic Absorption Rate (SAR) for hand-held devices used In close
proximity 1o the ear (frequancy range of 300 MHz to 3 GHz)", Fabruary 2005

Methods Applied and Interpretation of Parameters:
NORMx y.2: Assessed for E-feld polarization 5 = 0 {f 5 900 MHz in TEM-cell, f > 1800 MHZ Rﬂwdo
NORMx.y,z aro only intermaediate values, |.9., the uncertaintios of NORMx.y,z does not affect the E*.field

uncerainty inside TSL (see balow ConvF).

*  NORM(Txy.z = NORMx.y.2 * froquency_response (see Frequency Resporse Chan). Thes linearization is
implemented in DASY4 softwaro versions lator than 4.2. The uncartainty of the frequency response is included
In the stated uncertainty of ConvF.

*  DCPx.y.z DCP are numarical Inoanzation paramelars assassed based on the data of power sweep with CW
signal (no uncartainty required), DCP does not depend on frequency not media

* PAR PAR is the Pesk to Average Ratio that is not calibeatad but determined based on the signal

charactersiics
*  Axy.z Bxy.r Cxy.zare numerical linsanzation paramelers in dB assessed based on the data of power
swoep for specific modulation signal. The par tors do not depend on frequency nor media,

¢ VR VRis the validity range of the calibrabion related 10 the sverage diode vollags or DAE voltage in mV.

*  ConvF and Boundary Effoct Paramelers: Assessed in flal phantom using E-field (or Tomperature Transfer
Standard for I < 800 MHz) and inside waveguide using analytical field distributions based on power
measuraments for { > B00 MHz. The same setups are used for assessmant of the parametars applied for
boundary compansation {alpha, depth) of which typical uncertainty valuos are given. These parsmoters are
used In DASY4 software o Improve probe accuracy ciose 10 the boundary, The sensltivity in TSL comasponds
to NORMz,y,2 * ConvF wharaby the uncertainty corresponds to that given for ConvF, A frequency dependent
ConvF Is used in DASY varsion 4.4 and higher which allows exlanding the validity from + 50 MHz to = 100
MHz

» Sphernical isotropy (3D deviation from isotropy): in a field of low gradients realized using a fat phantom
oxposed by a patch antanna.

* Sensor Offset The sensor offset comesponds to the offset of virtual measurement canter from the probe tip
(on probe axis). No lolerance roquired.
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20V SN 1760 Aol 18, 2011

Probe ET3DV6

SN:1798

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

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system)
antifcate N T Ao A0
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Report No.: HCTA1109FS01 FCCID: JYCP6020 Date of Issue: Sep. 5, 2011
ETIOVE- SN:1798 Aprt 14, 2011
DASY/EASY - Parameters of Probe: ET3DV6 - SN:1798
Basic Calibration Parameters
[ Sensor X Sensor ¥ SonsorZ | Unc(we3)
| Norm (uVi(Vim )" | 202 182 ' 208 [210.1% |
[ DCP (m\V)* 988 96,3 [ 982 [
Modulation Calibration Parameters v o

uo Communication System Namse PAR | | A H | c VR

‘ 4B ds a8 mv
(70000 | Ew 1506 | x | ooo 000 | 100 | 1131 |

\ [ | ¥ 000 | 000 | 300 | V459
1 [z] ooo | o000 | 100 | 1148 |

} The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage facior k=2, which for a normal distribution corresponds {o a coverage

{ probability of approximately 85%.

* Tha unceramnbies of NormdC Y .2 0o not alfect ihe E* Sed unosrtanty ede TSL (sae Pages 5 and §)

" Nearrercal dnsarizstion patarmeter uncertainty not reguved
" Uncanainty s dotenmined using the mas. Seslatian hom Inosr maporae sophying seciarguinr Gabibulion sed i eagressed hy e sousrs of the

Neddd varlon
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Report No.: HCTA1109FS01 FCCID: JYCP6020 Date of Issue: Sep. 5, 2011

ETIOVE- SN 1798 Aprd 14 2011

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1798

Calibration Parameter Determined in Head Tissue Simulating Media

s Rolative Conductivity ‘ [ Depth | Unct

1(MH2)© | Parmittivity * {Sim)" | ConvFX | ConvF Y | ComvFZ | Alpha |_imen) | (kw2) J
450 | 435 087 | 763 | 763 | 763 | 0= 1 225 £134% |
|_835 415 0.90 872 6.72 ' 872 | 078 | 168 | £120% |
| s00 ] 415 | obgr | 881 | 861 | &5 | 074 | 174 | +120% |

[ 1750 40.1 1.37 548 ‘ 5.46 548 l 0.52 280 +120%
1900 400 1.40 B4 ‘i 524 | 524 ‘ 0.54 252 £120%
| 1950 400 | 1.40 508 | 508 | 508 | 0353 257 | £120% |
2450 | 2 | 1.80 4.56 456 | 458 070 | 147 ] £12.0 %

Fraquancy valaity of 2 100 N2 andy appiem for DASY »4 4 and highar (see Pago ), atss It is resiricted 10 1 50 MHZ. The snceniainty s Ihe RSS
of the Com wmoortamty ot catbaaton frequency and the unosrtaiely liv e ndcsted freguency tarel

A hoguencies botow 3 Gz the velicily of besue pacamsters (v wid o) Lan De rolaned 19 & 30% I Sguld compansation foemuls s spgled ©
ressead SAR values Al requendes above 3 Gz, the veldly of Ussus Darametenrs (1 330 o) & feslnioieg 10 £ 5% Tha uncemamty i e RSS of
e ConvF urestainty for oacaiad tangel 1SR Darreien
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METOERA TR

Report No.: HCTA1109FS01 FCCID: JYCP6020 Date of Issue: Sep. 5, 2011

ETIOV- SNYT08 Apeil 14, 2011

DASY/EASY - Parameters of Probe: ET3DV6- SN:1798

Calibration Parameter Determined in Body Tissue Simulating Media

[ Retative | Conductwity | | | - Depth | Unct

| 1(MM)® | Pormittivity” | (Sim)" | ConvFX | Conv¥Y | ComvFZ | Alpha | (mm) | (k=2) |

450 567 0.94 | 809 | 809 | 808 015 217 £134 %
836 | 662 0.97 6.50 850 | 650 | 073 184 | +120% |
%00 | 55.0 _1.06 6.40 640 | 640 | 071 | 180 | +120% |
1750 534 | 149 484 484 484 0.55 2.64 $120% |
1900 | 833 1.52 463 | 483 | 483 | 057 270 | #120%

| 1950 | 53.3 I 1.52 476 | 476 | 478 0.59 249 £120%
2450 527 195 | 420 | 42t | 421 | o087 | 124 | t120'%

Fraquency sadaly of 3 200 MMz only agpies for DASY v 4 ao0 Mgher (nae Pags 2), ase I s restncied o £ 50 M52 Ths sncertainly & Ihe BSS
of #w Com# uncartanty al colbration frequency aod tha uncenainly Yor the indicated frequasncy band
" A froguencias bolow J Gz the velisty of Sssus parsvnelsrs (4 aned o) con by redaved 10 2 10% I S compenmation fonruls & appled %
meEsued SAN vidoss. Al lregusncies abowe 3 Gz, the sty of (Ssue DEamelers i and o] & eetnctad 10 £ 5%, Ths uncernanly & e RSS of
e Canvé uncartainty for niCanes taget S55 Daramelens
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HCT
Report No.: HCTA1109FSO01 FCCID: JYCP6020 Date of Issue: Sep. 5, 2011

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

:
g
L 07
DE
0 200 1000 1500 ‘.'(nt Fas b 4} L0
f [MHz)
Uncertainty of Froquency Response of E-fleld: £ 6.3% (k=2)
o ET 798 Aprt P 1
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz R22

Rot [')
.3 €3

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Report No.: HCTA1109FSO01 FCCID: JYCP6020 Date of Issue: Sep. 5, 2011

ET30V $
Dynamic Range f(SAR.44)
(TEM cell , f = 900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k»2)
cartihoata No; ET3-1798 Apri®
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ETIDVE- SN 1T Aol 14, 2011

Conversion Factor Assessment

1= 1750 Miez WGLS R22 (M_convF) t = 500 MMz WGLS R9 (H_conv)

-
[ECRTE NN

Deviation from Isotropy in Liquid
Error (¢, 9), f = 900 MHz

10 08 & D4 Q2 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.8% (k=2)
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1798

Other Probe Parameters
Sensor Arrangement

ONNe w Angie
ONNBCLL )l

"Mechanical Surface Detaction Mode
Optcal Surface Detection Mods o sablad
Probe Overall Lengt! -
Probe Bod 1 ) iy

p Length 10 mm

p Diametor 5.8
Probe Tip 10 Sensor X dibeation Point T m
Proba Tip to » Y Calibration Point T
Probe Tip to Sensor Z Ca lor L n
I 1M \ wramend Distance f -] & mn

rt a € I8 Agr ) 1
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s p e a g

Additional Conversion Factors
for Dosimetric E-Field Probe

F'ype: ET3DV6
Serial Number 1798
Place of Assessment Zurich
Date of Assessment July 13, 2011
Probe Calibration Date April 14, 2011

Schmid & Partner Engineenng AG hercby certfies that conversion factor(s) of this probe have
been evaluated on the date indicated above, The assessment was performed using the FDTD
numencal code SEMCAD of Schmid & Partmer Engineering AG. Since the evaluation is
coupled with measured conversion factors, it has to be recalculated vearly, t e, following the re-
calibration schedule of the probe. The uncertainty of the numerical zssessment is based on the
extrapolation from measured value at 900 MHz or ot 1750 MHz

Assessed by

ETIDVG-SN | 798 Page | of 2 July 13,2011
HCT CO., LTD.
105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811 84 of 102
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S pPp e a g

Dosimetric E-Field Probe ET3DV6 - SN: 1798

Conversion factor (= standard deviation)

750 = 50 MHz Convl 694+ 7% =419 = 5%
o =089 £ 2% mho/m

{head tissuc)

750 = 50 MHz Convl 6.79= 7% B, = 55555

O =09 = 5% mho/m

{body tissuc)

Important Note:

For numericnlly assessed probe conversion factors, parameters Alpha and Delta in the
DASY software must have the following entries: Apha = 0 and Delta = |

Please see also DASY Manual.

ETIDVO-SN 1798 Page 2 of 2 July 13,2011
HCT CO., LTD. .
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Engineering AG Ty C uvistosvimec et taratura
Zoughausstrasse 43, 8004 Zurich, Switzerfand AN S

Swiss Calibration Service

Accredited by the Swiss Accreditation Servics (84S)
The Swiss Accreditation Service is one of the signatories to the EA
Multilatoral Agr for the v gnition of calibration certificates

Accroditation No.: SCS 108

Client

Certiticate No: DB35V2-441_May11

CALIBRATION CERTIFICATE

Otject D83sV2 - SN: 441

Calrason procecursls)

QA CAL-05.8 . |
Calibration procedure for dipole validation kits abova 700 MHz

Caltenson diste

May 16, 2011

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%

Calemson Equipment used (MSTE critical for calibeation)

Thes callbration corticate shall not be reproduced except m full without writan Bpproval ol the laboratory

Primary Starciards e Cal Dato (Carulicate No.) Scheduled Calbration

Power mpter EPM.4424 GB3748070¢ 08-Dct- 10 (No. 217-01266) Oct- 11

Power sonsor 4P B481A USIT2e2783 08-0cs-10 (No, 217-01266) Qct-11

Roforence 20 dB Allenuator SN: 55089 (200) 23-Mar-11 {No. 217-01367) Ape-12

Type-N mismaich comtination SN: 5047.2 / 08327 29-Mar-11 (No. 217-01a71) Ape-12

Ralerence Probe ES3DV3 SN. 3205 20-Apr-11 (No. ES3-3208_Aprtt) Ape-12

DAE4 SN 601 10Jun-10 (No. DAEA.801_Jun10) Jun-11

Seconcary Standaedy Da Chack Dale (in housa) i Schadhied Chock )

Power sensor HP 8481A MY4& 08237 18-0c1-02 (in housa check Oct-09) In house check: OCt-11

RF ganerator RAS SMT-06 100005 A-Aug-38 (in house check Cot08) In house check: Oct-11

Natwork Analyzer HP B753E USA7300585 54206 18-0c1-01 {in houso check Oct-10) In house chock: Oct1 1
Name Funcsion y Signature

Calitested by Dimee lliev r Tochnican nr() r\‘ 2

Approved by Kaijs Pokovi: Tochnical Mannger

18sued: May 16, 2011

Cortilicate No; D835V2-441_May11

105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811
FAX: +82 31 645 6401 www.hct.co.kr
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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.

Cenificate No: DB3SV2-441_May11 Page 2ol 8
HCT CO., LTD. _
105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811 88 of 102

TEL: +82 31 645 64851 FAX: +82 31 645 6401 www.hct.co.kr



MO

Report No.: HCTA1109FS01 FCCID: JYCP6020 Date of Issue: Sep. 5, 2011
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 5020-980
Return Loss -202d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 463011032

Retum Loss -18.9d8

General Antenna Parameters and Design

l Elactncal Dalay (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 feading line is directly connected 10 the
second arm of the dipole. The antenna is therefore shon-circuited for DC-signals

Nao excessive force must be appilied 10 the dipols arms, because they might bend or the soldered connactions near the
leedpoint may be damaged

Additional EUT Data

Manumcl;neu by . SPEAG
Manufactured on March 09, 2001
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HCT CO., LTD. .
105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811 90 of 102

TEL: +82 31 645 64851  FAX: +82 31 645 6401 www.hct.co.kr



HCT

METOERA TR

Report No.: HCTA1109FS01 FCCID: JYCP6020 Date of Issue: Sep. 5, 2011

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

Certificaie No: DB3SV2-441_May11 PageSot8
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Impedance Measurement Plot for Head TSL

)

T

.\ | T
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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 J
id
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Accrediiad by the Swiss Acoeditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Ag for the recognition of calibration certificates
ctiet  HCT Cortiicate No: D1800V2-5d032_Jul11

CALIBRATION CERTIFICATE

Obtyact

Calibraton procecura(s)

Caliraton dute

Prmavy Standards

Powes metet EPM-442A
Power sarmar HP 8481A
Refetence 20 o8 Allenuaior
Typa-N mismaich combination
| Reterence Probe ESIDVI

| DAE4

| Secondary Standards

D1900V2 - SN: 5d032

QA CAL-05v8

Calibration procedure for dipole validation kits above 700 MHz

July 22,2011

Calbration Equipment used (METE ontical for calibration)

Pawer sensor HP 84814
RF generator RS SMT-08
Natwork Analyzer HP B753E

Calibeated by

Approved by

This calbration certificate documants the racesbiity 1o natonal standards, which realce the physical unds of measuresnents (S1)
The measurements and the uncadaintes with confidence probabiity are glven on the following pages and are part of the certificate

Al calibestions have been conducied i the closed laborstory faclity enviranment lemparature (22 £ 31°C and humidity < 70%

[ID# Cal Date (Cortificats No) Scheduled Calbirabian
| GB374B0T4 05-0ct-10 (No_ 217-03208) Oct-11

{ US37292783 08-0c2:10 (No. 217-01266) Oct-11

| 5N: S5088 (206) 28-Mar-11 (No, 21741367) Apr12

{SN:5047.2/06327  20-Mar-11 (No 217-01371) Apr12

| SN: 3206 29-Api-11 (No ES3-3205_Apet1) Apr12

!SN a0 D4-Juk-11 (No. DAE<-501_Jul11) Jubk12

[Ds Check Date {inhouse) Scheduled Chock

| Myat082317 18-Dct.02 (in house check OcH-05) In house chack: Oct-11
100005 D2-Apg-58 (n house check Oct-09) In house chack Det-11

US37390585 54206

Name
Dimea liay

Katje Pokovic

18.0ct-01 (in house chack Oct-10)

Function

Laboratoty Technicion

Technical Managert

This calbration cartificate shall not be reproduced axceot in kull wihout witien approval of the laboratory

In housa check: Oct-11

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

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC 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 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
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 Return Loss ensures low
refiected 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 to 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 Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Froquency 1900 MHz # 1 MHz
Head TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters {220202)°C 391+6% 142 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 power 100.1mWi/ig
SAR for nominal Head TSL parameters normallzed o 1W 39.9 mW g £ 17.0 % (k=2)
SAR averaged over 10 am’ (10 g) of Head TSL condition
SAR measured 250 mW Inpul power 520mW /g
SAR far nominal Head TSL paramelers normalized to 1W 21.0 mW /g £ 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were appliad
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 20°C 53.3 1.52 mho/m
Moasured Body TSL parameters {220+02)"C 523+6% 1.53 mhoim £ 6 %
Body TSL temperature change during test <06°C - -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mwW mnput power 103mW/g
SAR for nominal Body TSL parameters normalized to 1W 409 mW /g £ 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 mW input power $39mW/g
SAR for nominai Body TSL paramaters normalized to 1W 21.5mW /g 165 % (k=2)

Certificate No: D1900V2-5d032_Jult1

Page 3of 8

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

97 of 102



WO T

Report No.: HCTA1109FS01 FCCID: JYCP6020 Date of Issue: Sep. 5, 2011

Appendix

Antenna Parameters with Head TSL

impedance, fransformed to feed point 526Q+65j0Q

Return Losgs -233dB

Antenna Parameters with Body TSL

] Impedance, transformed to feed point BEQ+B0Q

I Return Loss -229d8

General Antenna Parameters and Design

Electrical Delay (one direction) I 1.190 ns

After long term use with 100W radiated power, only & shght warming of the dipole near the feedpoint can be measured

The dipole is made of standard semirigid coaxial cabde. The center conductor of the feading line is directly connected to 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 thay might bend or the soldered conneciions near the
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

F'est Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 54032

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: £= 1900 MHz; o = 1.42 mho/m; g, = 39.1; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/NEC/ANSI C63.19-2007)

DASYS52 Configuration:
= Probe: ES3DV3 - SN3205; ConvF(5.01, 5.01, 5.01); Calibrated: 29.04.2011
»  Sensor-Surface: 3mm (Mechanical Surface Detection)
*  Electronics: DAE4 Sn601; Calibrated: 04.07.2011
*  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA: Sertal: 1001

*  DASYS2 52,6.2(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=5mm, dz=5mm

Reference Value = 98.253 Vim; 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

1 s
%00
sm
m.os
nm
0dB = 12.720mW/g
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 22.07.2011
Test Laborstory: SPEAG, Zurich, Switzerlund
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d032

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: {'= 1900 MHz: o = 1.53 mho/m; & = 52.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard; DASY S (IEEENEC/ANSI C63.19-2007)

DASYS2 Configuration:
*  Probe; ES3DV3 - SN3205: ConvF(4.62, 4,62, 4.62); Calibrated: 29.04.201 |
*  Sensor-Surface: 3mm (Mechanical Surface Detection)
*  Elcctronics: DAE4 Sn601; Calibrated: 04.07.2011
* Phantom: Flat Phantom 5,0 (back); Type: QDOOOPS0AA; Serial: 1002

« DASYS252.6.2(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=5mm, dy=Smm, dz=5Smm

Reference Value = 95.827 V/im; Power Drift = 0.0078 dB

Peak SAR (extrapolated) = 18.111 W/kg

SAR(1 g) = 10.3 mW/g: SAR(10 g) =539 mW/g

Maximum value of SAR (measured) 2.898 mW/g

L1
e
than
0dB = 12.900mW/g
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Impedance Measurement Plot for Body TSL
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