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1. GENERAL INFORMATION

Test Dates :
Manufacturer :
Address :

Test Standard :
FCC Classification :

Tested for :

Oct.09, 2010

SAMSUNG ELECTRONICS Co., Ltd.
416 Maetan3-Dong, Suwon City, Korea
§2.1093; FCC/OET Bulletin 65, Supplement C(July 2001)
Licensed Portable Transmitter Held to Ear (PCE)
FCC/TCB Certification

2. DESCRIPTION OF DEVICE

Test Sample :

Model Number :

Serial Number :

Tx Freg.Range:

Rx Freq.Range:

Antenna Manufacturer :

GSM Class :

GPRS Class :

DTM Multislot :
Antenna Dimensions :

Separation distance between

Main and Bluetooth antenna :

Single-Band PCS GSM/GPRS Phone
with WLAN and Bluetooth
SHW-A175S

Identical prototype (S/N : # FH-217-A)
1850.20 ~ 1909.80 MHz (GSM1900)
2412 ~ 2462 MHz (WLAN)

1930.20 ~ 1989.80 MHz (GSM1900)
2412 ~ 2462 MHz (WLAN)

Kwangdin Telecom

Model No.: KJI-0022

Class B

Class 12

N/A

45.90*17.74*7.09(mm)

70.5 mm
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3. DESCRIPTION OF TEST EQUIPMENT

3.1 SAR Measurement Setup

Robotic System

Measurements are performed using the DASY4 (or DASY5) automated dosimetric assessment
system. Which is made by Schmid & Partner Engineering AG (SPEAG) in Zurich, Switzerland
and consists of high precision robotics system (Staubli), robot controller, measurement server,
Samsung computer, near-field probe, probe alignment sensor, and the SAM 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 Fig. 3.1).

Figure 3.1 SAR Measurement System Setup

System Hardware

A cell controller system contains the power supply, robot controller, teach pendant (Joystick),
and a remote control is used to drive the robot motors. The PC consists of the Samsung
computer with Windows XP system and SAR Measurement Software DASY4 (or DASY5), LCD
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 that 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 measurement server.
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System Electronics

The DAE4(or DAE3) 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 measurement server 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.

3.2 E-field Probe

"ol

The SAR measurement were conducted with the dosimetric probe
ES3DV2, ES3DV3, EX3DV4 and ET3DV6, designed in the classical

triangular configuration (see Fig.3.3) and optimized for dosimetric

evaluation. The probe is constructed using the thick film technique; with

printed resistive lines on ceramic substrates. 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 (see Fig.3.2). The approach is
1 —

Figure 3.2 DAE System topped at reaching the maximum.

Probe Specifications

Construction Symmetrical design with triangular core
Interleaved sensors

Built-in shielding against static charges

PEEK enclosure material (resistant to organic

A - BEAM

solvents, e.g., DGBE)
Figure 3.3 Triangular Probe

Calibration Basic Broad Band Calibration in air: 10-3000 MHz Configuration
Conversion Factors (CF) for HSL 900 and HSL 1800

Additional CF for other liquids and frequencies upon request
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Frequency 10 MHz to > 6 GHz; Linearity: + 0.2 dB (30 MHz to 3 GHz)

Directivity [ES3DV3], [ET3DV6]
1+ 0.2 dB in HSL (rotation around probe axis)
+ 0.3 dB in tissue material (rotation normal to probe axis)
[EX3DV4]
1 0.3 dB in HSL (rotation around probe axis)

+ 0.5 dB in tissue material (rotation normal to probe axis)

Dynamic Range [ES3DV3], [ET3DV6]
5uW/g to > 100mW/g; Linearity: = 0.2dB
[EX3DV4]
10 yW/g to > 100 mWY/g; Linearity: + 0.2 dB

Dimensions [ES3DV3], [ES3DV2]
Overall length: 330 mm (Tip: 20 mm)
Tip diameter: 3.9 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 2.1 mm

[EX3DV4]

[ES3DV3] ,[ES3DV2]
Overall length: 330 mm (Tip: 20 mm)

Tip diameter: 2.5 mm (Body: 12 mm)

Typical distance from probe tip to dipole centers: 1 mm

[ET3DV6]

Overall length: 330mm
Tip length: 16mm
Body diameter: 12mm
Tip diameter: 6.8mm

[EX3DV4]
Distance from probe tip to dipole centers: 2.7mm
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Application [ES3DV3], [ES3DV2]

General dosimetry up to 5 GHz Dosimetry in strong gradient

fields Compliance tests of mobile phones

[EX3DV4]

High precision dosimetric measurements in any

exposure scenario (e.g., very strong gradient fields).Only

7/
/R

probe which enables compliance testing for frequencies [ET3DVE]
up to 6 GHz with precision of better 30 %.
[ET3DV6]
General dosimetry up to 3 GHz
Compliance tests of mobile phones
Fast automatic scanning in arbitrary phantoms
Optical [ET3DV6]
Surface + 0.2 mm repeatability in air and clear liquids over diffuse reflecting surfaces
Detection
3.3 Phantom

SAM Twin Phantom

The SAM Twin Phantom V4.0 is constructed of a fiberglass shell integrated in a wooden table.

The shape of the shell is based on data from an anatomical study designed to determine the

maximum exposure in at least 90% of all users. It enables the dosimetric evaluation of left and

right hand phone usage as well as body mounted usage at the flat phantom region. A cover

prevents the evaporation of the liquid.

setup of all predefined phantom positions and

Reference markings on the phantom allow the complete I | I W

measurement grids by manually teaching three points in E
the robot. (See Figure 3.5)

- d

Figure3.5 SAM Twin Phantom
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SAM Twin Phantom Specification

Construction The shell corresponds to the specifications of the Specific Anthropomorphic Mannequin
(SAM) phantom defined in IEEE 1528-2003, EN 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.

Shell Thickness 2+0.2mm
Filling Volume Approx. 25 liters
Dimensions Height: 810 mm; Length: 1000 mm; Width: 500 mm

Modular Flat Phantom

The Modular Flat Phantom V5.1 is constructed of a fiberglass shell integrated in a wooden
table. Also It consists of three identical flat phantoms (modules) which can be installed and
removed separately without emptying the liquid, as well as a wooden support.. It enables the
dosimetric evaluation of body mounted usage at the flat phantom region. A cover prevents the
evaporation of the liquid.
Reference markings on the phantom allow the complete setup of all predefined phantom
positions and measurement grids by manually teaching three points in the robot. (See Figure
3.6)

Figure 3.6 Modular Flat Phantom

Modular Flat Phantom Specification

Construction The shell corresponds to the specifications of IEEE 1528-2003. It enables the dosimetric
evaluation of body mounted usage above 800 MHz at the flat phantom region. A cover
prevents evaporation of the liquid

Shell Thickness 2+0.2mm
Filling Volume Approx. 10 liters
Dimension Wooden support - Height: 810 mm; Length: 830 mm; Width: 500 mm
Each Module - Height:190 mm; Length: 200 mm; width: 300 mm
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3.4 Brain Simulating Mixture Characterization

The brain mixtures consist of a viscous gel using

hydroxethylcellullose (HEC) gelling agent and saline solution

(see Table 3.1). Preservation with a bactericide is added and

visual inspection is made to make sure air bubbles are not .

trapped during the mixing process. The mixture is calibrated to __X‘:f_\
f’H_f

obtain proper dielectric constant (permittivity) and conductivity of

the desired tissue.

Figure 3.7 Simulated Tissue

Table 3.1 Composition of the Brain Tissue Equivalent Matter

INGREDIENTS 1900MH2 1900MHz 2450MH2 2450MHz
Brain Muscle Brain Muscle
WATER 55.24% 70.23% 71.88% 73.4%
SALT 0.31% 0.29% 0.16% 0.06%
DGBE 44.45% 29.48% 7.99% 26.54%
Triton X-100 - - 19.97% -
BACTERIACIDE - - - -
HEC - - - -
Dielectric Constant 40 53.3 39.2 527
Target
Conductivity Target 14 152 18 195
(S/m)

3.5 Device Holder for Transmitters

In combination with the Twin SAM Phantom V4.0, the Mounting Device (see Fig. 3.7) 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
repeatedly be positioned according to the EN 50360:2001 and
FCC 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 configuration. To produce worst-case

condition (the hand absorbs antenna output power), the hand is

Fiaure 3.8 Device Holder  ,itte4 during the tests.
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3.6 Validation Dipole

The reference dipole should have a return loss better than —20 dB (measured in the setup) at

the resonant frequency to reduce the uncertainty in the power measurement.

Frequency 1900, 2450 MHz
Return Loss < -20 dB at specified validation position
Dimensions D1900V2: dipole length: 68 mm; overall height: 300 mm

D2450V2: dipole length: 51.8 mm; overall height: 300 mm

Note:

Usage of SAR dipoles calibrated less than 2 years ago but more than 1 year ago were
confirmed in maintaining return loss (< -20dB, within 20% of prior calibration) and impedance
(within 5 ohm from prior calibration) requirements per extended calibration in KDB 450824

D1900V2
S/N:5d082 Paramaters
Date of Cal Ret?‘;’é)‘“s Deviation (%) | Impedance(Q) | Deviation (Q)
2009.03.17 -25.7 0 52.9 0
2010.10.25 -25.7 0 50.5 2.4

D2450V2

S/N:807 Paramaters
Date of Cal Re“('(’,g)'”s Deviation (%) | Impedance(Q) | Deviation (Q)
2008.08.09 27.3 0 53.4 0
2010.02.04 -26.8 1.83 54.4 1

- End of page -
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3.7 Equipment Calibration

Table 3.2 Test Equipment Calibration

Type Calibration Due Date Serial No.
SPEAG E-Field Probe EX3DV4 Mar.22, 2011 3520
SPEAG DAE4 Mar.23, 2011 724
SPEAG Validation Dipole D1900V2 Mar.17, 2011 5d082
SPEAG Validation Dipole D2450V2 Feb.04, 2012 807
Staubli Robot RX90BL Not Required F02/5R79A1/A/01
SPEAG SAM Twin Phantom V4.0 Not Required TP-1247
SPEAG SAM Twin Phantom V4.0 Not Required TP-1248
Modular Phantom Not Required MP-1003
E4438C Signal Generator Mar.05, 2011 MY45092224
BBS3Q7ECK Power Amp Feb.05, 2011 1052
HP-8753ES Network Analyzer Apr.23, 2011 US39173712
HP85070C Dielectric Probe Kit Not Required US99360087
E4419B Power Meter Mar.02, 2011 MY45103291
E9300B Power Sensor Mar.03, 2011 MY41496209
E9300B Power Sensor Mar.16, 2011 MY41496085
E4419B Power Meter Nov.10, 2010 GB41293847
E9300B Power Sensor Mar.03, 2011 MY41495557
DASY4 S/W (ver 4.7) Not Required -
Directional Coupler May.28, 2011 18842
Base Station Simulator Feb.08, 2011 GB43460148

NOTE:

The E-field probe was calibrated by SPEAG, by temperature measurement procedure. Dipole
Validation measurement is performed by Samsung Lab. before each test. (see § 7.2) The brain
simulating material is calibrated by Samsung using the dielectric probe system and network
analyzer to determine the conductivity and permittivity (dielectric constant) of the brain-
equivalent material. (see § 7.1)

- End of page -
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4. SAR MEASUREMENT PROCEDURE

The evaluation was performed using the following procedure.

STEP 1
The SAR measurement was taken at a selected spatial reference point to monitor power

variations during testing. This fixed location point was measured and used as a reference value.

STEP 2

The SAR distribution at the exposed side of the head was measured at a distance of 3.9mm
from the inner surface of the shell. The area covered the entire dimension of the head and the
horizontal grid spacing was 20mm x 20mm. Based on the area scan data, the area of the

maximum absorption was determined by spline interpolation.

STEP 3

Around this point, a volume of 32mm x 32mm x 30mm (fine resolution volume scan, zoom scan)
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:

The data at the surface was extrapolated, since the center of the dipoles is 2.7mm away from
the tip of the probe and the distance between the surface and the lowest measuring point is
1.2mm. 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 evaluated
the points between the surface and the probe tip. The maximum interpolated value was
searched with a straight-forward algorithm. Around this maximum the SAR values averaged
over the spatial volumes (1g or 10g) were computed using the 3D-Spline interpolation algorithm.
The 3D-spline is composed of three one-dimensional splines with the “Not a knot” condition (in x,
y, and z directions). The volume was integrated with the trapezoidal algorithm. One thousand
points (10 x 10 x 10) were interpolated to calculate the average. All neighboring volumes were

evaluated until no neighboring volume with a higher average value was found.

STEP 4
The SAR value at the same location as in step 1 was again measured.

(If the value changed by more than 5%, the evaluation is repeated.)
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5. DESCRIPTION OF TEST POSITION

5.1 SAM Phantom Shape

Figure 5.1 shows the front, back and side views of SAM. The point “M” is the reference point for
the center of mouth, “LE” is the left ear reference point (ERP), and “RE” is the right ERP. The
ERPs are 15 mm posterior to the entrance to ear canal (EEC) along the B-M line (Back-Mouth),

as shown in Figure 5.2.

OnNg

Figure 5.1 Front, back and side view of SAM

The plane passing through the two ear canals and M is defined as
the Reference Plane. The line N-F (Neck-Front) perpendicular to
the reference plane and passing through the RE (or LE) is called
the Reference Pivoting Line (see Figure 5.3). Line B-M is
perpendicular to the N-F line. Both N-F and B-M lines should be

marked on the external phantom shell to facilitate handset

positioning. Posterior to the N-F line, the thickness of the phantom

EEC 3 *-1.

shell with the shape of an ear is a flat surface 6 mm thick at the [AF - aar refarerce poind |
EEC - aiiliidnla [ dﬂﬂ

ERPs. .

Figure 5.2 Close up side view
5.2 “cheek” Position
Two imaginary lines on the handset were established: the vertical centerline and the horizontal
line. The test device was placed in a normal operating position with the “test device reference
point” located along the “vertical centerline” on the front of the device aligned to the “ear
reference point” (see Fig. 5.4). The “test device reference point” was than located at the same
level as the center of the eat reference point. The test device was positioned so that the “vertical
centerline” was bisecting the front surface of the handset at it’s tip and bottom edges.

positioning the “ear reference point” on the outer surface of the both the left and right head.
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Figure 5.4 Handset vertical and horizontal reference Figure 5.3 Side view of the phantom

. showing relevant markings
lines

Step 1

The test device was positioned with the handset close to the surface of the phantom such that
point A is on the (virtual) extension of the line passing through points RE and LE on the
phantom (see Figure 5.5), such that the plane defined by the vertical center line and the

horizontal line of the phone is approximately parallel to the sagittal plane of the phantom

LE

Figure 5.5 Front, Side and Top View of Cheek/Touch Position
Step 2

The handset was translated towards the phantom along the line passing through RE & LE until

the handset touches the ear.

Step 3
While maintaining the handset in this plane, the handset was rotated around the LE-RE line until

the vertical centerline was in the plane normal to MB-NF including the line MB (reference plane).
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Step 4
Rotate the handset around the vertical centerline until the phone (horizontal line) was

symmetrical was respect to the line NF.

Step 5

While maintaining the vertical centerline in the reference plane, keeping point A on the line
passing through RE and LE, and maintaining the phone contact with the ear, the handset was
rotated about the line NF until any point on the handset made contact with a phantom point

below the ear (cheek). See Figure 5.2.

5.3 “tilted” Position

With the test device aligned in the “cheek” position :

Step 1
Repeat steps 1 to 5 of 5.2 to place the device in the “Cheek/Touch Position”

Figure 5.6 Front, side and Top View of Ear/Tilt 15° Position

Step 2
While maintaining the orientation of the phone, the phone was retracted parallel to the reference

plane far enough to enable a rotation of the phone by 15 degree.

Step 3

The phone was then rotated around the horizontal line by 15 degree.

Step 4
While maintaining the orientation of the phone, the phone was moved parallel to the reference

plane until any part of the phone touches the head. (In this position, point A was located on the
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line RE-LE). The tilted position is obtained when the contact is on the pinna. If the contact was
at any location other than the pinna, the angle of the phone would then be reduced. The tilted
position was obtained when any part of the phone was in contact of the ear as well as a second

part of the phone was in contact with the head.

5.4 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 (see Figure 5.7). A
device with a headset output is tested with a headset connected to the device. Body dielectric

parameters are used.

Figure 5.7 Body Belt Clip and Holster Configurations

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 supplied with the device, the device is tested
with each accessory that contains unique metallic component. 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 where a

separation distance between the back of the device and the flat phantom is used.
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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. Worst-

case positioning is then documented and used to perform Body SAR testing.

In order for users to be aware of the body-worn operating requirements for meeting RF

exposure compliance, operating instructions and cautions statements must be included in the

user’s manual.

- End of page -
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6. MEASUREMENT UNCERTAINTY
Table 6.1 Uncertainty Budget at 1900MHz (June 2009)

Uncertainty - Standard 2
o Probability - . Vi~ or
Error Description Value Distribution Divisor Ci uncertainty v
(%) (%) off
Measurement System
Probe Calibration 11.00 normal 2.000 1 5.50 °
Axial Isotropy 4.70 rectangular 1.732 0.7 1.90 L
Hemispherical Isotropy 9.60 rectangular 1.732 0.7 3.88 0
Linearity 4.70 rectangular 1.732 1 2.71 0
System Detection Limits 0.25 rectangular 1.732 1 0.14 0
Boundary effects 1.00 rectangular 1.732 1 0.58 0
Readout electronics 0.30 normal 1.000 1 0.30 °
Response time 0.80 rectangular 1.732 1 0.46 0
RF ambient conditions 3.00 rectangular 1.732 1 1.73 L
Integration time 0.00 rectangular 1.732 1 0.00 0
Mechanical constrains of robot 1.50 rectangular 1.732 1 0.87 L
Probe positioning 2.90 rectangular 1.732 1 1.67 L
Extrapolation and integration 1.00 rectangular 1.732 1 0.58 0
Test Sample Related
Test Sample positioning 1.50 normal 1.000 1 1.50 14
Device holded uncertainty 3.44 normal 1.000 1 3.44 0
Power Drift 5.00 rectangular 1.732 1 2.89 ©
Phantom and Setup
Modular Phantom uncertainty 6.02 normal 1.000 1 6.02 2
Phantom uncertainty 4.00 rectangular 1.732 1 2.31 o
Liquid conductivity (deviation from target) 5.00 rectangular 1.732 0.64 1.85 0
Liquid conductivity (measurement error) 1.84 normal 1.000 0.64 1.18 0
Liquid permittivity (deviation from target) 5.00 rectangular 1.732 0.6 1.73 0
Liquid permittivity (measurement error) 4.54 normal 1.000 0.6 2.73 0
Combined Standard Uncertainty Normal - - 12.00 60176
Extended Standard Uncertainty(K=2.00) 24.00 60176
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Table 6.2 Uncertainty Budget at 2450MHz (June 2009)

Uncertainty - Standard 2
o Probability - . Vi~ or
Error Description Value Distribution Divisor Ci uncertainty v
(2%) (2%) eff
Measurement System
Probe Calibration 11.00 normal 2.000 1 5.00 °
Axial Isotropy 4.70 rectangular 1.732 0.7 1.90 o
Hemispherical Isotropy 9.60 rectangular 1.732 0.7 3.88 0
Linearity 4.70 rectangular 1.732 1 2.71 0
System Detection Limits 0.25 rectangular 1.732 1 0.14 L
Boundary effects 1.00 rectangular 1.732 1 0.58 0
Readout electronics 0.30 normal 1.000 1 0.30 °
Response time 0.80 rectangular 1.732 1 0.46 0
RF ambient conditions 3.00 rectangular 1.732 1 1.73 L
Integration time 0.00 rectangular 1.732 1 0.00 L
Mechanical constrains of robot 1.50 rectangular 1.732 1 0.87 0
Probe positioning 2.90 rectangular 1.732 1 1.67 L
Extrapolation and integration 1.00 rectangular 1.732 1 0.58 0
Test Sample Related
Test Sample positioning 4.22 normal 1.000 1 4.22 14
Device holded uncertainty 3.44 normal 1.000 1 3.44 0
Power Drift 5.00 rectangular 1.732 1 2.89 L
Phantom and Setup
Modular Phantom uncertainty 2.32 Normal 1.0001 1 2.32 2
Phantom uncertainty 4.00 rectangular 1.732 1 2.31 0
Liquid conductivity (deviation from target) 5.00 rectangular 1.732 0.64 1.85 0
Liquid conductivity (measurement error) 2.04 normal 1.000 0.64 1.30 0
Liquid permittivity (deviation from target) 5.00 rectangular 1.732 0.6 1.73 0
Liquid permittivity (measurement error) 4.27 normal 1.000 0.6 2.56 0
Combined Standard Uncertainty Normal - - 11.32 728
Extended Standard Uncertainty(K=2.00) 22.64 728
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7. SYSTEM VERIFICATION

7.1 Tissue Verification
Table 7.1 MEASURED TISSUE PARAMETERS

1900MHz Head 1900MHzBody 2450MHz Head 2450MHz Body
Taget | Measred | Taget | Messred | Taget | Measuwed | Taget | Measird
Date Oct092010 Oct09,2010 Oct09,2010 Oct09,2010
Liquid
Temperature(°C) 22.2 22.2 22.2 221
Dielectric
Constant: &' 40 39 533 543 392 38 527 525
Conductivity: 14 143 152 154 18 1.83 195 198
Tissue
Batch Number 1900F20010 1900B2002B 2450MF1001Q 2450B1001E
The measured value must be within £5% of the target value.

7.2 Test System Validation
Prior to assessment, the system is verified to the £10% of the specification at 1900MHz and

2450MHz by using the system validation kit(s). (see Appendix E, Graphic Plot Attached)
Table 7.2 System Validation Results

System Targeted Measured Deviation Liqui i
Ardaw . quid Ambient
Va“ﬂﬁt'on Tissue (mW/E) SARq (MW/g) (%) Date Temperature(°C) | Temperature(°C)
1900MHz Oct.09,
5d082 . 39.4 39.72 0.81 22.4 22.7
Brain 2010
2450MHz Oct.09,
807 . 54.4 56 2.94 22.4 22.7
Brain 2010
*Validation was measured with input power 250 mW and normalized to 1W.

Figure 7.1 Dipole Validation Test Setup
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8. SAR MEASUREMENT RESULTS

Procedures Used To Establish Test Signal

The handset was placed into simulated call mode using base station simulator. Such test
signals offer a consistent means for testing SAR and are recommended for evaluating SAR.
When test modes are not available or inappropriate for testing a handset, the actual
transmission is activated through a base station simulator or similar equipment. See data pages

for actual procedure used in measurement.

Device Test Conditions

The handset is battery operated. Each SAR measurement was taken with a fully charged
battery. In order to verify that the device was tested at full power, conducted output power
measurements were performed before and after each SAR measurement to confirm the output
power. If a conducted power deviation of more than 5% occurred, the test was repeated. And all

Tx(1~4Tx) conducted power were also investigated for Body-Worn SAR Measurement

Table 8.1 GPRS Power Table

Band Channel Voice 1Tx 2Tx 3Tx 4Tx
512 30.17 30.13 27.54 26.02 24.96
1900 661 30.06 29.92 27.43 25.95 24.9
810 29.84 29.67 27.23 25.77 2474
Table 8.2 802.11b Conducted Output Power
Freq Channel Data Rate Measured Average Power | Measured Peak Power
[MHZz] [Mbps] [dBm] [dBm]
1 16.78 18.81
2 16.66 18.73
2412 1
55 16.48 18.73
11 16.73 18.83
1 16.81 18.83
2 16.81 18.92
2437 6
5.5 16.74 19.1
11 16.94 19.09
1 17.01 19.05
2 16.85 18.95
2462 11
5.5 16.57 18.97
11 16.79 19.05
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Table 8.3 802.11g Conducted Output Power

Freq [MHz] | Channel Data Rate [Mbps] | Measured Average Power [dBm] | Measured Peak Power [dBm]
6 14.05 23.62
9 13.78 22.98
12 13.74 22.89
2412 ] 18 13.61 22.98
24 13.51 23.02
36 13.38 23.08
48 13.33 23.11
54 13.35 23.34
6 13.86 23.51
9 13.86 23.27
12 13.74 23.14
0437 5 18 13.67 22.89
24 13.6 23.16
36 13.36 22.9
48 13.37 23.27
54 13.46 23.18
6 14.36 23.42
9 14.04 23.25
12 14.01 22.95
2462 11 18 13.99 23.03
24 13.98 23.35
36 14.07 23.34
48 13.71 23.34
54 13.69 23.27

Simultaneous Transmission
Refer to the FCC OET document, ‘SAR Evaluation Considerations for Handsets with Multiple
Transmitters and Antennas’ (Feb 2008)

Table 8.4 Output Power Thresholds for Unlicensed Transmitters

2.45

5.15-5.35

5.47 - 5.85

GHz

P Ref

12

6

5

mwW

Device output power should be rounded to the nearest m\W to compare with values specified in this table
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Table 8.5 Summary of SAR Evaluation Requirements for Cell phones with Multiple Transmitters

Individual Transmitter

Simultaneous Transmission

Licensed

Transmitters

Routine evaluation required

Unlicensed

Transmitters

When there is no simultaneous transmission —

o output < 60/f;: SAR not required
o output = 60/f: stand-alone SAR required

When there is simultaneous transmission —

Stand-alone SAR not required when

O output < 2.PRef and antenna is > 5.0 cm
from other antennas

O output < PRef and antenna is > 2.5 cm

from other antennas, each either output power

output < PRef or 1-g SAR < 1.2 W/Kg

Otherwise stand-alone SAR is required

When stand-alone SAR is required

o test SAR on highest output channel for each

wireless mode and exposure condition

o if SAR for highest output channel is > 50%

of SAR limit, evaluate all channels according to

normal procedures

SAR not required:

Unlicensed only

o when stand-alone 1-g SAR is not
required and antennais > 5 cm
from other antennas
Licensed & Unlicensed
o when the sum of the 1-g SAR is <1.6 W/kg

for all simultaneous transmitting antennas

o when SAR to antenna separation ratio of

simultaneous transmitting antenna pair is
<0.3

SAR required:

Licensed & Unlicensed

antenna pairs with SAR to antenna separation
ratio = 0.3; test is only required for the
configuration that results in the highest SAR in
standalone 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

Conclusion

Based on the output power, antenna separation distance, and Body SAR, a stand-alone BT

SAR test is not required. The summation of BT SAR and Licensed Transmitter SAR is 0.203 + 0

= 0.203, which is less than 1.6 W/Kg, therefore, a simultaneous SAR evaluation is not required.

The summation of WLAN SAR and Licensed Transmitter SAR is 0.203 + 0.280 = 0.483, which

is less than 1.6 W/Kg, Therefore, a simultaneous SAR evaluation is not required.
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8.1 GSM1900 Head SAR Results

Frequency Conducted i Test Antenna SAR Level
Mode Side . Battery
MHz Ch Start End Position Type (W/kg)
1880 661 GSM1900 | 30.08 | 30.02 Right Cheek/Touch Intenna Standard 0.434
1880 661 GSM1900 | 30.02 | 29.96 Right Ear/Tilt 15° Intenna Standard 0.200
1880 661 GSM1900 | 30.01 | 30.03 Left Cheek/Touch Intenna Standard 0.579
1880 661 GSM1900 | 30.07 | 30.01 Left Ear/Tilt 15° Intenna Standard 0.173

ANSI / IEEE C95.1 1992 — SAFETY LIMIT

Spatial Peak

Uncontrolled Exposure / General Population

1.6W/kg (mWi/g)
averaged over 1 gram

NOTES:
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, Supp.C [July
2001].

1.

Noo Wb

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

Tissue parameters and temperatures are listed on the SAR plot.

Liquid tissue depth is 15.2 + 0.2cm

Battery is fully charged for all readings.
Test Configuration

[0 Manu. Test Codes
Justification for reduced test configurations: Per FCC/OET Bulletin 65 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 least 3.0 dB lower than the SAR limit, testing at
the high and low channels is optional for such test configuration(s).

Base Station Simulator
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8.2 GPRS1900 Body SAR Results(Without Holster)

Frequency Mode Conducted Te.s.t Antenna Battery | Position G:)I;S SAR Level
MHz | Ch Start End Position Type —— (Wikg)
1851.25 | 512 | GPRS1900 24.95 24.92 1.5 cm [w/o Holster] Intenna Standard Body 4 0.19
1880 661 GPRS1900 24.87 24.91 1.5 cm [w/o Holster] Intenna Standard Body 4 0.179
1909.8 810 | GPRS1900 24.76 24.74 1.5 cm [w/o Holster] Intenna Standard Body 4 0.203
1880 661 GPRS1900 27.50 27.46 1.5 cm [w/o Holster] Intenna Standard Body 2 0.162
1880 661 GPRS1900 25.96 25.94 1.5 cm [w/o Holster] Intenna Standard Body 3 0.172

Uncontrolled Exposure / General Population

ANSI/IEEE C95.1 1992 — SAFETY LIMIT

1.6W/kg (mWi/g)
averaged over 1 gram

Spatial Peak

NOTES:

1.

~NoO R Wi

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, Supp.C [July
2001].

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

Tissue parameters and temperatures are listed on the SAR plot.

Liquid tissue depth is 15.2 £ 0.2cm

Battery is fully charged for all readings.
Test Configuration

[0 With Holster

Without Holster
Justification for reduced test configurations: This model supports GPRS CLASS "12" (4Tx)
So the burst power and timing period is more than 2dB higher in GPRS mode than in

GSM1900 mode. Hence, the GSM1900 mode was not measured.
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8.3 WLAN Head SAR Results

Frequency Conducted X Test Antenna SAR Level

Mode Side . Battery
MHz Ch Start End Position Type (W/kg)
2437 6 WLAN 16.75 | 16.77 Right Cheek/Touch Intenna Standard 0.289
2437 6 WLAN 16.80 | 16.78 Right Ear/Tilt 15° Intenna Standard 0.283
2437 6 WLAN 16.76 | 16.81 Left Cheek/Touch Intenna Standard 0.457
2437 6 WLAN 16.8 16.78 Left Ear/Tilt 15° Intenna Standard 0.369

ANSI / IEEE C95.1 1992 — SAFETY LIMIT
Spatial Peak 1.6W/kg (mWi/g)
i averaged over 1 gram
Uncontrolled Exposure / General Population

NOTES:

1.

Noo Wb

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, Supp.C [July
2001].

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

Tissue parameters and temperatures are listed on the SAR plot.

Liquid tissue depth is 15.2 + 0.2cm

Battery is fully charged for all readings.

Test Configuration Manu. Test Codes [1 Base Station Simulator
Justification for reduced test configurations: Per FCC/OET Bulletin 65 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 least 3.0 dB lower than the SAR limit, testing at
the high and low channels is optional for such test configuration(s).

SAR is not required for 802.11.g channels when the maximum average out power is less than
1/4 dB higher than that measured on the corresponding 802.11.b channels.
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8.4 WLAN Body SAR Results(Without Holster)

Frequency Conducted Power Test Antenna . SAR Level
Mode . Battery Position
MHz | Ch Start End Position Type (Wikg)
2412 1 WLAN 16.77 16.78 1.5 cm [w/o Holster] Intenna Standard Body 0.280
2437 6 WLAN 16.79 16.81 1.5 cm [w/o Holster] Intenna Standard Body 0.280
2462 11 WLAN 17.00 17.01 1.5 cm [w/o Holster] Intenna Standard Body 0.221

ANSI / IEEE C95.1 1992 — SAFETY LIMIT
Spatial Peak

Uncontrolled Exposure / General Population

1.6W/kg (mWi/g)

averaged over 1 gram

NOTES:
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, Supp.C [July

1.

N0 A~ N

2001].

All modes of operation were investigated, and the worst-case results are reported.
Tissue parameters and temperatures are listed on the SAR plot.

Liquid tissue depth is 15.2 + 0.2cm

Battery is fully charged for all readings.
O  With Holster

Test Configuration

Without Holster
SAR is not required for 802.11.g channels when the maximum average out power is less than
1/4 dB higher than that measured on the corresponding 802.11.b channels.

Data rate for WLAN(802.11.b) testing was 1Mbps.
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9. CONCLUSION

The SAR measurement indicates that the EUT complies with the RF radiation exposure limits of
the FCC. 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. The test

results and statements relate only to the item(s) tested.

Please note that the absorption and distribution of electromagnetic energy in the body are very
complex phenomena that depend on the mass, shape, and size of the body, the orientation of
the body with respect to the field vectors, and the electrical properties of both the body and the
environment. Other variables that may play a substantial role in possible biological effects are
those that characterize the environment (e.g. ambient temperature, air velocity, relative humidity,
and body insulation) and those that characterize the individual (e.g. age, gender, activity level,
debilitation, or disease). Because innumerable factors may interact to determine the specific
biological outcome of an exposure to electromagnetic fields, any protection guide shall consider
maximal amplification of biological effects as a result of field-body interactions, environmental

conditions, and physiological variables.

The highest reported SAR values are as follows:
GSM1900: Head: 0.579W/Kg : Body-worn: 0.203W/Kg
WLAN: Head: 0.457W/Kg : Body-worn: 0.28W/Kg
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APPENDIX A
SAR Definition
Specific Absorption Rate (SAR) is defined as the time derivative (rate) of the incremental energy (dU)

absorbed by (dissipated in ) an incremental mass (dm) contained in a volume element (dV) of a given density
(p). Itis also defined as the rate of RF energy absorption pet unit mass at a point in an absorbing body (see

Fig. A.1)
SARzi(d_szi a
dt\dm/) dt{ pdv

Figure A.1 SAR Mathematical Equation

SAR is expressed in units of Watts per Kilogram (W/kg).

SAR = 0oF?/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 or 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.

- End of page -



APPENDIX B

Probe Calibration Process

Dosimetric Assessment Procedure

Each probe is calibrated according to a dosimetric assessment procedure described in K. Pokovic, T.Schmid, N. Kuster,
Robust setup for precise calibration of E-field probes in tissue simulating liquids at mobile communications
frequencies, ICECOM97, Oct. 1997, pp. 120-124 with an accuracy better than +/-10%. The spherical isotropy was
evaluated with the procedure described in K. Pokovic, T.Schmid, N. Kuster, E-field Probe with improved isotropy in
brain simulating liquids, Proceedings of the ELMAR, Zadar, June 23-25, 1996, pp. 172-175 and found to be better
than +/-0.25dB. The sensitivity parameters (NormX, NormY, NormZ), the diode compression parameter (DCP) and the
conversion factor (ConvF) of the probe is tested.

Free Space Assessment

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 (see Fig. B.1), 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.

Temperature Assessment

E-field temperature correlation calibration is performed in a flat phantom 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 (see Fig. B.2).

2
AT E" o
SAR=C— SAR= ———
At p
where: where:
At = exposure time (30 seconds) o = simulated tissue conductivity
C = heat capacity of tissue (brain or muscle). p = Tissue density (1.25 g/cm® for brain tissue)

AT = temperature increase due to RF exposure.

SAR is proportional to AT/ At, 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;

B3 @ o ombomomommow W W

Figure B.1. E-Field and Temperature Figure B.2. E-Field and temperature
measurements at 900MHz measurements at 1.9GHz



APPENDIX C

ANSV/IEEE C95.1 — 1992 RF EXPOSURE LIMITS

Uncontrolled Environment

UNCONTROLLED ENVIRONMENTS are defined as locations where there is the exposure of individuals who have no knowledge or
control of their exposure. The general population/uncontrolled exposure limits are applicable to situations in which the general public
may be exposed or in which persons who are exposed as a consequence of their employment may not be made fully aware of the
potential for exposure or cannot exercise control over their exposure. Members of the general public would come under this category
when exposure is not employment-related; for example, in the case of a wireless transmitter that exposes persons in its vicinity.

Controlled Environment

CONTROLLED ENVIRONMENTS are defined as locations where there is the exposure that may be incurred by persons who are
aware of the potential for exposure,(i.e. as a result of employment or occupation). In general, occupational/controlled exposure limits
are applicable to situations in which persons are exposed as a consequence of their employment, who have been made fully aware of
the potential for exposure and can exercise control over their exposure. This exposure category is also applicable when the exposure is
of a transient nature due to incidental passage through a location where the exposure levels may be higher than the general
population/uncontrolled limits, but the exposed person is fully aware of the potential for exposure and can exercise control over his or
her exposure by leaving the area or by some other appropriate means.

Table C.1 Safety Limits for Partial Body Exposure

UNCONTROLLED ENVIRONMENT CONTROLLED ENVIRONMENT
General Population General Population
(W/kg) or (mWi/g) (W/kg) or (mWi/g)
1
SPATIAL PEAK SAR 160 8.00
Brain
SPATIAL PEAK SAR?
Whole Body 008 040
SPATIAL PEAK SAR®
Hands,Feet,Ankles, Wrists 4.00 20.00

' The Spatial Peak value of the SAR averaged over any 1 gram of tissue (defined as tissue volume in the shape of a cube) and over the appropriate

averaging time.

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

® The Spatial Peak value of the SAR averaged over any 10 grams of tissue (defined as a tissue volume in the shape of a cube) and over the

appropriate averaging time.




APPENDIX D

The Validation Measurements



DUT: Dipole 1900 MHz; Serial: 5d082

Program Name: 1900MHz Dipole Validation 2010.10.09

Procedure Name: 1900MHz @ 250mW

Meas.Ambient Temp-22.7,Tissue Temp-22.4;Test Date-09/0ct/2010

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used (extrapolated): f = 1900 MHz; 0 = 1.43 mho/m; g, = 39; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(8.26, 8.26, 8.26); Calibrated: 2010-03-22

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

- Electronics: DAE4 Sn724; Calibrated: 2010-03-23

- Phantom: SAM PHANTOM #2; Type: SAM; Serial: TP-1248

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

1900MHz/Area Scan (51x51x1): Measurement grid: dx=20mm, dy=20mm.
Maximum value of SAR (interpolated) = 14.6 mW/g

1900MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 87.2 VV/m; Power Drift = -0.024 dB

Peak SAR (extrapolated) = 18.5 W/kg

SAR(1 g) = 9.93 mW/g; SAR(10 g) = 5.15 mW/g

Maximum value of SAR (measured) = 11.2 mW/g
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DUT: Dipole 2450 MHz; Serial: D2450V2 - SN:807

Program Name: 2450MHz Dipole Validation 2010.10.09

Procedure Name: 2450MHz @ 250mW

Meas.Ambient Temp-22.7,Tissue Temp-22.4;Test Date-09/0ct/2010

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; ¢ = 1.83 mho/m; g, = 38; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(7.45, 7.45, 7.45); Calibrated: 2010-03-22

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

- Electronics: DAE4 Sn724; Calibrated: 2010-03-23

- Phantom: SAM PHANTOM #1; Type: SAM; Serial: TP-1457

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

2450MHz @ 250mWY/Area Scan (51x51x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 20.5 mW(/g

2450MHz @ 250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 90.4 VV/m; Power Drift = -0.071 dB

Peak SAR (extrapolated) = 29.0 W/kg

SAR(1 g) = 14 mW/g; SAR(10 g) = 6.52 mW/g

Maximum value of SAR (measured) = 15.9 mW/g
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APPENDIX E

Plots of The SAR Measurements



DUT: SHW-A175S;Serial: FH-217-A

Program Name: SHW-A175S GSM1900 Right (Job No. : FH-217)

Procedure Name: Cheek/Touch, Ch.661, Ant.Intenna, Bat.Standard

Meas.Ambient Temp(celsius)-22.9, Tissue Temp(celsius)-21.8;Test Date—-09/0ct/2010

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; ¢ = 1.43 mho/m; g, = 39; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(8.26, 8.26, 8.26); Calibrated: 2010-03-22

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

- Electronics: DAE4 Sn724; Calibrated: 2010-03-23

- Phantom: SAM PHANTOM #2; Type: SAM; Serial: TP-1248

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

Cheek/Touch, Ch.661, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.429 mW/g

Cheek/Touch, Ch.661, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 8.04 V/m; Power Drift = -0.073 dB

Peak SAR (extrapolated) = 0.648 W/kg

SAR(1 g) = 0.434 mW/g; SAR(10 g) = 0.271 mW/g

Maximum value of SAR (measured) = 0.462 mW/g
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DUT: SHW-A175S;Serial: FH-217-A

Program Name: SHW-A175S GSM1900 Right (Job No. : FH-217)

Procedure Name: Ear/Tilt, Ch.661, Ant.Intenna, Bat.Standard

Meas.Ambient Temp(celsius)-22.9, Tissue Temp(celsius)-21.8;Test Date—-09/0ct/2010

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; ¢ = 1.43 mho/m; g, = 39; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(8.26, 8.26, 8.26); Calibrated: 2010-03-22

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

- Electronics: DAE4 Sn724; Calibrated: 2010-03-23

- Phantom: SAM PHANTOM #2; Type: SAM; Serial: TP-1248

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

Ear/Tilt, Ch.661, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.236 mW/g

Ear/Tilt, Ch.661, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 12.2 VV/m; Power Drift = 0.067 dB

Peak SAR (extrapolated) = 0.316 W/kg

SAR(1 g) = 0.200 mW/g; SAR(10 g) = 0.117 mW/g

Maximum value of SAR (measured) = 0.223 mW/g
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DUT: SHW-A175S;Serial: FH-217-A

Program Name: SHW-A175S GSM1900 Left (Job No. : FH-217)

Procedure Name: Cheek/Touch, Ch.661, Ant.Intenna, Bat.Standard

Meas.Ambient Temp(celsius)-22.9, Tissue Temp(celsius)-21.8;Test Date—-09/0ct/2010

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; ¢ = 1.43 mho/m; g, = 39; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(8.26, 8.26, 8.26); Calibrated: 2010-03-22

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

- Electronics: DAE4 Sn724; Calibrated: 2010-03-23

- Phantom: SAM PHANTOM #2; Type: SAM; Serial: TP-1248

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

Cheek/Touch, Ch.661, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.645 mW/g

Cheek/Touch, Ch.661, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 7.52 VV/m; Power Drift = 0.084 dB

Peak SAR (extrapolated) = 0.924 W/kg

SAR(1 g) = 0.579 mW/g; SAR(10 g) = 0.328 mW/g

Maximum value of SAR (measured) = 0.633 mW/g
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DUT: SHW-A175S;Serial: FH-217-A

Program Name: SHW-A175S GSM1900 Left (Job No. : FH-217)

Procedure Name: Ear/Tilt, Ch.661, Ant.Intenna, Bat.Standard

Meas.Ambient Temp(celsius)-22.9, Tissue Temp(celsius)-21.8;Test Date—-09/0ct/2010

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; ¢ = 1.43 mho/m; g, = 39; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(8.26, 8.26, 8.26); Calibrated: 2010-03-22

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

- Electronics: DAE4 Sn724; Calibrated: 2010-03-23

- Phantom: SAM PHANTOM #2; Type: SAM; Serial: TP-1248

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

Ear/Tilt, Ch.661, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.189 mW/g

Ear/Tilt, Ch.661, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 10.8 VV/m; Power Drift = -0.004 dB

Peak SAR (extrapolated) = 0.272 W/kg

SAR(1 g) = 0.173 mW/g; SAR(10 g) = 0.104 mW/g

Maximum value of SAR (measured) = 0.187 mW/g
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DUT: SHW-A175S; Serial: FH-217-A

Program Name: SHW-A175S GSM1900 Left (Job No. : FH-217)

Procedure Name: Cheek/Touch, Ch.661, Ant.Intenna, Bat.Standard

Meas.Ambient Temp(celsius)-22.9, Tissue Temp(celsius)-21.8;Test Date—-09/0ct/2010

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; ¢ = 1.43 mho/m; g, = 39; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(8.26, 8.26, 8.26); Calibrated: 2010-03-22

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

- Electronics: DAE4 Sn724; Calibrated: 2010-03-23

- Phantom: SAM PHANTOM #2; Type: SAM; Serial: TP-1248

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

Cheek/Touch, Ch.661, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.645 mW/g

Cheek/Touch, Ch.661, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 7.52 VV/m; Power Drift = 0.084 dB

Peak SAR (extrapolated) = 0.924 W/kg

SAR(1 g) = 0.579 mW/g; SAR(10 g) = 0.328 mW/g

Maximum value of SAR (measured) = 0.633 mW/g
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DUT: SHW-A175S;Serial: FH-217-A

Program Name: SHW-A175S GPRS1900 Body (Job No. : FH-217)

Procedure Name: Body, Ch.661(4Tx), Ant.Intenna, Bat.Standard

Meas.Ambient Temp(celsius)-22.3,Tissue Temp-22.0; Test Date- 09/0¢t/2010

Communication System: GSM 1900 GPRS; Frequency: 1909.8 MHz;Duty Cycle: 1:2.075
Medium parameters used: f = 1909.8 MHz; 0 = 1.54 mho/m; g, = 54.3; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(8.02, 8.02, 8.02); Calibrated: 2010-03-22

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

- Electronics: DAE4 Sn724; Calibrated: 2010-03-23

- Phantom: Triple Flat Phantom 5.1; Type: Triple Flat Phantom 5.1; Serial: 1001

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

Body, Ch.810(4Tx), Ant.Intenna, Bat.Standard /Area Scan (561x71x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.212 mW/g

Body, Ch.810(4Tx), Ant.Intenna, Bat.Standard /Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 6.63 VV/m; Power Drift = -0.014 dB

Peak SAR (extrapolated) = 0.301 W/kg

SAR(1 g) = 0.203 mW/g; SAR(10 g) = 0.121 mW/g

Maximum value of SAR (measured) = 0.222 mW/g
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DUT: SHW-A175S; Serial: FH-217-A

Program Name: SHW-A175S GPRS1900 Body (Job No. : FH-217)

Procedure Name: Body, Ch.661(4Tx), Ant.Intenna, Bat.Standard

Meas.Ambient Temp(celsius)-22.3,Tissue Temp-22.0;Test Date- 09/0ct/2010

Communication System: GSM 1900 GPRS; Frequency: 1909.8 MHz;Duty Cycle: 1:2.075
Medium parameters used: f = 1909.8 MHz; 0 = 1.54 mho/m; g, = 54.3; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(8.02, 8.02, 8.02); Calibrated: 2010-03-22

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

- Electronics: DAE4 Sn724; Calibrated: 2010-03-23

- Phantom: Triple Flat Phantom 5.1; Type: Triple Flat Phantom 5.1; Serial: 1001

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

Body, Ch.810(4Tx), Ant.Intenna, Bat.Standard /Area Scan (561x71x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.212 mW/g

Body, Ch.810(4Tx), Ant.Intenna, Bat.Standard /Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 6.63 VV/m; Power Drift = -0.014 dB

Peak SAR (extrapolated) = 0.301 W/kg

SAR(1 g) = 0.203 mW/g; SAR(10 g) = 0.121 mW/g

Maximum value of SAR (measured) = 0.222 mW/g
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DUT: SHW-A175S;Serial: FH-217-A

Program Name: SCH-A175S WLAN Right (Job.: FH-217)

Procedure Name: Cheek,Ch.06, Bat.Standard

Meas.Ambient Temp(celsius)-22.9, Tissue Temp(celsius)-21.8;Test Date—-09/0ct/2010

Communication System: WLAN; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; ¢ = 1.83 mho/m; g, = 38; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(7.45, 7.45, 7.45); Calibrated: 2010-03-22

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

- Electronics: DAE4 Sn724; Calibrated: 2010-03-23

- Phantom: SAM PHANTOM #1; Type: SAM; Serial: TP-1457

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

Cheek,Ch.06, Bat.Standard/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.330 mW/g

Cheek,Ch.06, Bat.Standard/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 12.7 VV/m; Power Drift = -0.095 dB

Peak SAR (extrapolated) = 0.508 W/kg

SAR(1 g) = 0.289 mW/g; SAR(10 g) = 0.169 mW/g

Maximum value of SAR (measured) = 0.304 mW/g
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DUT: SHW-A175S;Serial: FH-217-A

Program Name: SCH-A175S WLAN Right (Job.: FH-217)

Procedure Name: Tilted,Ch.06, Bat.Standard

Meas.Ambient Temp(celsius)-22.9, Tissue Temp(celsius)-21.8;Test Date—-09/0ct/2010

Communication System: WLAN; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; ¢ = 1.83 mho/m; g, = 38; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(7.45, 7.45, 7.45); Calibrated: 2010-03-22

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

- Electronics: DAE4 Sn724; Calibrated: 2010-03-23

- Phantom: SAM PHANTOM #1; Type: SAM; Serial: TP-1457

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

Tilted,Ch.06, Bat.Standard/Area Scan (51x71x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.347 mW/g

Tilted,Ch.06, Bat.Standard/Zoom Scan (6x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 12.5 V/m; Power Drift = 0.040 dB

Peak SAR (extrapolated) = 0.511 W/kg

SAR(1 g) = 0.283 mW/g; SAR(10 g) = 0.162 mW/g

Maximum value of SAR (measured) = 0.300 mW/g
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DUT: SHW-A175S;Serial: FH-217-A

Program Name: SHW-A175S WLAN Left (Job No. : FH-217)

Procedure Name: Cheek, Ch.01, Ant.Intenna, Bat.Standard

Meas.Ambient Temp(celsius)-22.9, Tissue Temp(celsius)-21.8;Test Date—-09/0ct/2010

Communication System: WLAN; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; ¢ = 1.83 mho/m; g, = 38; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(7.45, 7.45, 7.45); Calibrated: 2010-03-22

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

- Electronics: DAE4 Sn724; Calibrated: 2010-03-23

- Phantom: SAM PHANTOM #1; Type: SAM; Serial: TP-1457

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

Cheek, Ch.06, Ant.Intenna, Bat.Standard/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.501 mW/g

Cheek, Ch.06, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 11.9 V/m; Power Drift = -0.171 dB

Peak SAR (extrapolated) = 0.856 W/kg

SAR(1 g) = 0.457 mW/g; SAR(10 g) = 0.244 mW/g

Maximum value of SAR (measured) = 0.499 mW/g
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DUT: SHW-A175S;Serial: FH-217-A

Program Name: SHW-A175S WLAN Left (Job No. : FH-217)

Procedure Name: Tilted, Ch.06, Ant.Intenna, Bat.Standard

Meas.Ambient Temp(celsius)-22.9, Tissue Temp(celsius)-21.8;Test Date—-09/0ct/2010

Communication System: WLAN; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; ¢ = 1.83 mho/m; g, = 38; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(7.45, 7.45, 7.45); Calibrated: 2010-03-22

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

- Electronics: DAE4 Sn724; Calibrated: 2010-03-23

- Phantom: SAM PHANTOM #1; Type: SAM; Serial: TP-1457

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

Tilted, Ch.06, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.425 mW/g

Tilted, Ch.06, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 12.4 V/m; Power Drift = -0.070 dB

Peak SAR (extrapolated) = 0.748 W/kg

SAR(1 g) = 0.369 mW/g; SAR(10 g) = 0.193 mW/g

Maximum value of SAR (measured) = 0.387 mW/g
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DUT: SHW-A175S;Serial: FH-217-A

Program Name: SHW-A175S WLAN Left (Job No. : FH-217)

Procedure Name: Cheek, Ch.06, Ant.Intenna, Bat.Standard

Meas.Ambient Temp(celsius)-22.9, Tissue Temp(celsius)-21.8;Test Date—-09/0ct/2010

Communication System: WLAN; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; ¢ = 1.83 mho/m; g, = 38; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(7.45, 7.45, 7.45); Calibrated: 2010-03-22

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

- Electronics: DAE4 Sn724; Calibrated: 2010-03-23

- Phantom: SAM PHANTOM #1; Type: SAM; Serial: TP-1457

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

Cheek, Ch.06, Ant.Intenna, Bat.Standard/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.501 mW/g

Cheek, Ch.06, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 11.9 V/m; Power Drift = -0.171 dB

Peak SAR (extrapolated) = 0.856 W/kg

SAR(1 g) = 0.457 mW/g; SAR(10 g) = 0.244 mW/g

Maximum value of SAR (measured) = 0.499 mW/g

1o/lie Aveaced SAR
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DUT: SHW-A175S;Serial: FH-217-A

Program Name: SHW-A175S WLAN Body (Job No. : FH-217)

Procedure Name: Body, Ch.1, Ant.Intenna, Bat.Standard

Meas.Ambient Temp(celsius)-22.3,Tissue Temp-22;Test Date- 09/0ct/2010

Communication System: WLAN; Frequency: 2412 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2412 MHz; ¢ = 1.98 mho/m; g, = 52.5; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(7.69, 7.69, 7.69); Calibrated: 2010-03-22

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

- Electronics: DAE4 Sn724; Calibrated: 2010-03-23

- Phantom: Triple Flat Phantom 5.1; Type: Triple Flat Phantom 5.1; Serial: 1001

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

Body, Ch.1, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.340 mW/g

Body, Ch.1, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 8.18 VV/m; Power Drift = -0.079 dB

Peak SAR (extrapolated) = 0.493 W/kg

SAR(1 g) = 0.280 mW/g; SAR(10 g) = 0.155 mW/g

Maximum value of SAR (measured) = 0.310 mW/g
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DUT: SHW-A175S;Serial: FH-217-A

Program Name: SHW-A175S WLAN Body (Job No. : FH-217)

Procedure Name: Body, Ch.1, Ant.Intenna, Bat.Standard

Meas.Ambient Temp(celsius)-22.3,Tissue Temp-22;Test Date- 09/0ct/2010

Communication System: WLAN; Frequency: 2412 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2412 MHz; ¢ = 1.98 mho/m; g, = 52.5; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(7.69, 7.69, 7.69); Calibrated: 2010-03-22

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

- Electronics: DAE4 Sn724; Calibrated: 2010-03-23

- Phantom: Triple Flat Phantom 5.1; Type: Triple Flat Phantom 5.1; Serial: 1001

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

Body, Ch.1, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.340 mW/g

Body, Ch.1, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 8.18 VV/m; Power Drift = -0.079 dB

Peak SAR (extrapolated) = 0.493 W/kg

SAR(1 g) = 0.280 mW/g; SAR(10 g) = 0.155 mW/g

Maximum value of SAR (measured) = 0.310 mW/g
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APPENDIX F

Probe Calibration
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Calibration Laboratory of A

Scirmeideiine her Rl e i
Schmid & Partnar - Rarvies mdnea Pilalennigs
Ermginesmnng AG Barsirs veirrere ) i
Fmughasesniranss 41 BI04 Furch Baiigeian -"::ﬂ [ SRR e Py pea—
Sccrediied by the Nwed Eoomilain e Seene rSad| Secvwnissan a . SCS 108
Ths B jas S ceeditatios Sarecs o o of ihe signainnss in e £4
Mulirtaral Bgeemsant fr ihe moogimn of callivilion osfficales
Glossary:
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Calibration is Performed According to the Following Standards:

@} IEEE 5id 1638-2003, TEEE Recommanded Praction for Datermiing the Peik Spalisl-Avamged Spacils
Absamtion Fats |SA&R) in e Himan Hesad fom Wikeless Communications Devices: Measemen|
Techrques®, December 2003

b IEC B2209-1 “Procedurs ko maasirs e Specilic Absamiion Hate (BAR ) far hand-fild devices used in closs
proximily io the sir [fequency mnge of 300 MHE 10 3 GHEY, Febnuary 2008

Mathods Applied and Interpretation of Parameters:
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measumEmiTs for = B0 MHZ. Tha sime sebups st used for assessmond of i paramalers sppied tor
bourdiny campnnsation (alpha, dapth) of which iypical uncerisingg vaiues ame given. Thise paramalers ane
wied in DASYS softwars fo improve probe Boourscy clioss Io fo boundory, Thie samsilivity © TSL comesponiss
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EX30V4 5M: 3520

Probe EX3DV4

SN:3520

Manufactured: March 8, 2004
Last calibraied March 17, 2009
Racalibrabed: March 22, 2010

Calibrated for DASY Systems

Mo non-gompalitie wih DASY D pyeiemnT)

Cafificais M ER3- 3520 Mail g 3 .0f 11

March 22 2010



EXI0V4 SN:1520

DASY - Parameters of Probe: EX3DV4 SN:3520

Basic Calibration Paramalers

March 22, 2010
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EXIDV4 SN 3520 March 22, 2010

DASY - Parameters of Probe: EX3DV4 SN:3520

Calibration Parameter Determined in Hoad Tissue Simulating Madia
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EX3I0VE SN:1520 March 2, 2010

DASY - Parameters of Probe: EX3DV4 SN:3520

Calibration Parameter Determined in Body Tissuve Simulating Media
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EX3IDWVA SN:A520
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EXIOWVA SN:3530 March 22, 2010

Receiving Pattern (), & = 0°
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EX3IDV4 SN:1520

Dynamic Range f(SAR,,,,)
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EXI0VA SN 2520 Mareh 22, 2010

Conversion Factor Assessment
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EXI0W4 SN 1520 March 22, 2010
Other Probe Parameters
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APPENDIX G

Calibration of The Validation Dipole



Calibration Laboratory of gy
Schmid & Pariner "“-}’*

En AG X

Accreaiied iy Ihe Swins Accredaation Sarvics (SA5|
mh-mmhmwmm-nn
Msltilatnd Agrasniedt for e recogaiion of calitvation cortillcaie

Coretion ol Hw polbining (e

1mmmmwuwﬁmmm.mmnmmdmumm
o indmasamespnin s Pe groarmsie muhrwﬂnnfmmhhhm“mﬂumﬂhnml

Hr&mﬂunhﬂﬂnninhmmhu.r I TR (2 0 0D e el o FTL

Cablralar Erapmsnt s IMASE orival kv cotvason|

Primavy Swcdants o ___ Cal Daie (Cabtrwted by Corcamm M) Schost Calbraion
Prrwpor msier EPS-1404, GHAT AT 000 (Pio BET-000I| Cual- (1

Pemgrer mawrmst 400 A TA LEITIEITRY CHOct0 (Mo 1700096 Ort-[1

Rrtoce 20 06 Afweii b W sl (g 31 -Jhal 0 (M. 2000 | hi-m

Fipa P smismatch coneanaion BN BT 0EXET 0008 (e 21700887 Jui-{R

Alelesier Prids ERNIVE SN M-apr 08 {hin. ESFI00E Aori Ao

(IAES BN B0 (7B () 0. DAEL-80Y Par(ey M1
i S '] Check Dam an house) <= Sctedsed Check )
Prower marior 149 (B4 Wra ey V0100 (0 houma ehaek Del-07) in Feusk chack: Dol
¥ goransin AKS BWAT.08 R[] Al U9 [ P chack i) In histiss etk Ol o0
Yk Lalirer HPETL) UEITI080S B8 1RO nhouss sheck Dici-0l)| In houma chack: Dol

. Wwch 1. 200

:Tm#mmh-mwuwmnummmuym"

Cartiticatn No. 01900V 50082 Maril Page 1 ol o~ _;-,;,.f';fi! j



Calibration Laboratory of 200

AR Schwaimarscher Kallbrisedissat
Schmid & Pariner = Bervice suissa ddtnionnge
Engineering AG % Sarvitio vizzero di liurs
Znughnussirasss 43, 5004 Furich, Switserind E{_fﬂy Swins Calbration Sarvice
vilit
Accredii ity M Swins Accreialion Sarvics |SAS) Acerdilntion ho: SCS 108

Thar Gwina Acoradiialion Sarvice i ane ol the signatories 1o de EA
Hulllmmlnrnmwﬁumm

Glossary:

TSL lissue simulating liqusd

ComvF sensitivity In TSL / NORM x.y,z
WA not applicable ar not measurad

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, "|EEE Recommended Practice for Determining the Paak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues®, December 2003

b) CENELEC EN 50361, "Basic standard for the measurement of Specific Absomtion Rate
related to human exposure to electromagnetic fields from mobile phones (300 MHz - 1
GHz), July 2001

¢} Fedaral Communications Commission Office ol Engineering & Technology (FCC CET),
"Evaluating Comphance with FCC Guidelings tor Human Exposura 1o Radiofrequency
Electremagnatic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure 1o Radiofrequency Emissions”,
Supplemant C (Edition 01-01) to Bulletin 65

Additional Documentation:
d} DASY4/S System Handbaak

Methods Applied and Interpretation of Parameters:
= Measurement Conditions: Further details are avallable from the Validation Repor at the end
of the cenificate. All figures stated in the cerdificale are valid at the frequency indicated.

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

paraliel 1o the body axis.

* Feed Pain! impedance and Retum Loss: These parameters are measured with the dipales
positioned under the liquid filed phantom, The impedance stated is transformed from the
measurement al the SMA connector to the feed point, The Retum Loss ansures low
reflected power. No uncertainty required.

v Electrical Delay: One-way delay between the SMA connector and the antenna feed point
No uncenainty requirad,

* SAA measured: SAR measured al the stated antenna input power,

*  SAR normalized” SAR as measured, normalized to an input power of 1 W al the anterna
conmecior

= SAR for nominal TSL parameiers: The measured TSL paramaters are used 1o calculale the
nominal SAR rasult.

Cortbcate Mo D1 I00VZ. 54003 Mandi Page 2 al A




Measurement Conditions
DASY sysom cordigieniion, as far as nol given on P 1,

DASY Varsion DASYS V5.0
Exirapotation Advanced Exirpolation

Phontom WMexdudar Flat Phaniom VS 0

Distance Digale Canter - TSL 10 mm with Spmcar
Zoom Scan Resolution du. dy, dr =5 mm

Tm 1600 MHz = 1 MHz

Head TSL parameters
Thet fakermang parameters and cakcuiations wam applied
Tamperature Permitiivity Canductivity
MNominal Head TSL paramsbers 2200 0.0 1,40 mha/'m
Moasurod Hosd TSL parsmetecs (22002 "C E+E% 147 mhafm & 6 %
Hemd TSL temperature during test [@1.6408°C = S
SAR result with Head TSL

SAR avernged over 1 cm’ {1 g) of Head TSL candttion

SAR measurad 250 W inpul powar 10.2 mW /g

SAR normidized normaized lo TW 40.Bm i g

BAR far nominal Head TSL parmmetans namalized 1o 1W 04 mW g e 170 % (ked)
SAR averaged over 10 em” (10 g) of Head TSL Corditian

SAR measurd 250 mW input posser 527 M i g

SARA normalized norakzed o 1 210 mW g

SAR far nomingl Head TSL parametars ' noemated io 1 20,7 mW / g« 16.5 % (k=2)

' Cormaction %o namnal TSL paramatens scoamding o d), chagler "SAR Sanaifivitkes”

Cerilicabe Noo D1000V2 50082 Mardt Page 3ol f



Appendix

Antenna Parameters with Head TSL
Impedance, ransfarmad ko leed poirt Bafil+ 458
Rilurn Loss 257 0B
General Antenna Parameters and Design
Electrical Detay {ono dinsction) | 1,195 ns

Alter lang e use with 100W radiahed powar, anly a slight warming of fha dipole near Ihe leedpoint can be masaured.

The: dipoln is made of stardard semingd coaxial cable The center conductor of the feeding kne is dimetly conrectad to The
second arm of the dipole. Tha antanna is Merelore shart-croulied for DC-signals

Mo Excessiv foce musl be appliod 10 the dipole ams, because they might Band ar fw soideréd connections neir the
lesslpeartl vy ke damngesd.

Additional EUT Data
Manidaciirad by BFEAG
Maniifactursd on June 28, 2006

Certfimatn Mo CHS00VR 60080 Masfin Pagi 4 ol &



DASYS Validation Report for Head TSL
Enaee e 1703 2008 [4:52-19

Test Laboratory: SPEAG, Zurich, Switzerland
EPUT: Dipabe 19060 ME Type: DI900V2; Serlal: DINNV2 - SN-30082

Communication System: CW; Frequeney; 1900 MHz: Duty Cyele: 141

Mediom: HSL U0 BB

Medium parameters used: £ = 1900 MHz: @ = 1,47 mboim; g = 38 8; po= 1N kgim
Phamtom section: Flal Section

Mensurement Standord: DASY 5 (IEEEAEC

(YASYS Configoration:
B Pk ERIIONVD - KNS Do 49, 4.0, 405 Cakibrsicd: 280400
® Senser-Searaoe 1 Amm i Mol Soifee Deiociios)
& bltiomos TAES Saddil: Calibraied: 07 61 JijR
& Phaninin: Pl i 50 (o Type: QDODPSDAA: Serial 1000

® Meusitemient 5W; ASY S, VA Huikd ik SEMEAD K Versaon 134 Bukd 49

Pin = 250 mW; dip = 10 mm, scan at 34dmm/Zoom Scan (dist=3 4mm, probe (deg)
(TXTxTHCube 0

Measurement grid: dx=Smm, dy=Smm, de=5mm

Reference Value =003 Vim Power Dvifi = 0022 dB

Peuk SAR (extrapolated) = 193 Wikg

SAR g1 = 1.2 mWig: SARI10 g) = 5.27 mW/g

Manimum vilue of SAR imessored = |33 mW/g

s

LT

| E R L T

Coartilcate Mo; DI900%2-53082 ke Fags Sal 6




Impedance Measurement Plot lor Head TSL

AT M 20ES LLIZTOR
EHl stz 1ur MELSEIE  dAMIE FLERpe L ) W

. s
i = i
bl
¥
O QA LR DN I8 3naiad L3 Lo

I-_-"-:t:--...,..‘ 0] Pk @i
o ,F,;F“" v
o Y7
+ 1]

RTANT | b, 000 SE8 Mir / — BTOP 3 LBBAN B e

Carslicaln No' 01 900VE 5003 Marlr Page 6 ol B



Calibration Laboratory of s

T
sty Schewizsnischar Wuiiierdiens)
Schmid & Partnear —— g Barsice suisss d*
Enginearing AG Serairin (IR di tambare
Esughaunstionae 41 0004 Fursch, Setgarisng ﬁ-ﬁ" s Smiss Calibralion Sarice
Arcrediied by e Sems Aoomradtiion Service [545) Aoorditelion Mo, SCS 108

Tha Swins Accraditation Bersice i ene of the signatories io the EA
Mudilmiers Agreemen lor e recognitan of callbration ean@llcaies

cient  Samsung (Dymstec) Carifcats No: D2450V2-807_Febio
CALIBRATION CERTIFICATE

g D2450%7 - SN: BOT

Calisrwbnn precadume s b QA CAL-05 4T
Calibration procadure for dipole validation kits

Cakbrabar dais February 04, 2010

This calration cemicam gssmens ihe Iacsatiily m nalonal sendanis, which realize e tiywial Wil ol sessusme©y. (515
The freaasurnmesi and B wcadsnion wifs comlidencs probabfily are gven on he faliawng pages arc are par of e csrtilcals

Al caltiuban fuven S condacked in fhe ciased aboralory ety srwimnersni immpealim (33 § 170 and Taa iy < T

Caleratinn Equipment imod (METE orical for CaiL

Primacy Slandards oW _Cal Oain {Caribcms b | — L L]
Plomme mstar EPR12424 CIEYTAnIT0 H-0ch08 (Mo, F17-01008) Gt 10 |
Prrises panuor S0 4814 LAaT2aITAA - Det i (M. 101088, = = B EY]
Relmance 30 il file g G SOAS | og A-Rlar-03 (Mo T17-0028) P10
Tyie-N mewmastcn comibanajion 8N BT 20 naaET WMl (M T000200 Pelar- 14
Rmlamnce Prine 51003 b i o 2B-Jire=0l (Mo, ES3-3205 iz disi-Ril
O&Ed SH i AF-Rlar-0o (e DAEA-BIT Mardl B0
| Sbcondary Bareiarcs o8 - Chack Dain {in houss| Sshiciiled Chacs
Powmr nerass HF 1A MY EHIZNTY 18-D1-00 |in houase ok Ol 00| In n.....,.'.m LSRR
RF gersrainr FIAS GLIT.00 | Vo0 s Aug-BE | houss check 0ol 00 1y i otk 0011
hietwnth Amalyra WP ITERE LISITIMIGHS 54200 18:0hel-0 [in houme chsek Ga-00) I il sk Del-1i6
Ha=ee Functe BEHITTITT =

Caliraie by Jwiain samivali Laburabory Techmician EL’Z

Appsneed By Kl P ahicsac Techiucal Manage 'ﬁ%‘)fﬁ

Imsumil Palsngay 5, 5000

LTHq al @vation certhicale shall fal be reproduce s i il wliTili| wt by apprceal of S (o,

Cortificaty Mo [4R0VZ-A07_FaliD Pagn 1 ol 9 e du iwsp =)



Calibration Laboratory of
Schmid & Partner

Engineering AG
Taughauasiranss 43, B304 Furinh, Seitrorisul

Schwwigerincher Wsikviardisns)
Sarvioe wisss Whialoanage
Bareitio dxitinin b bwatum
Bwsine Calitwabon Besvios

Aceraditid by e Seles Acomdtation Srmeos (BAS] accmoivsson No ;. SCS 108
Thir Swins Acoradtation Servics is ane of the signabsties 1o the E&
MuRiisteial Agresmard los Fe recograion of calbraison cemilicmse

Glossary:

T5L tissue simulating ligquid

ConvF sensitivity in TSL / NORM xy.z
Mia, not applicable or not measured

Calibration |s Performed According to the Following Standards:

a) |IEEE Sid 1528-2003, "IEEE Recommended Practice for Delermining the Peak Spatial-
Avaraged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Davices: Measurement Technigues® Decembar 2003

b) IEC 62200-1, "Procedure fo measure the Specific Absorption Rate (SAR) for hand-held
davicas used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢} Federal Communications Commission Office of Enginesnng & Technology (FCC QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure 1o Radwfrequency
Electromagnetic Fialds; Additional Information for Evaluating Compliance of Mobile and
Porable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplemant C (Edition 01-01) to Bullatin 65

Additional Documentation:
d) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:
o Measuramen! Condifions: Further details are available from the Validation Report at the and
of the certficate. All figures stated in the certificate are valid at the frequency indicated

o« Antenna Paramaters with TSL: Tha dipole is mounted with the spacer ta position its feed
point exactly balow tha center marking of the fiat phantom section, with the arms arienled
parallal io the body asis.

» Feed Ponl impedance and Relurn Loss: These paramelers are maasured with the dipole

positioned under the liquid filled phantom, The impadance statad is transformied fram the
measurament at the SMA connector to the feed point. The Ralum Loss ensures low
reflacted power. No uncertainty required,

» Elgcirical Delay. One-way delay batween the SMA connactor and tha antenna feed polnt
Mo uncartainty required,

o SAR measured: SAR measured at the stated antenna inpul power

* SAR normalized SAR as measured, normalized to an input power of 1 W at the antenna
connecior

« SAR for nominal TSL pavameters: The measured TSL parameters are used 1o caloulate the
nominal SAR rasult

Cartificain Mo DFa80E-B0T Fobii) Piaga & al 9



Measurement Conditions

DASY sysbam cordiguralion. os far as naol given on page 1.

DASY Varsion CASYS Wha
Extragdation Acvanced Exfrapaltion
Phantom Mosiuitar Flal Phamicm va §
Dilstanca Dipola Centoer - TSL 10 mm wilh Spmces
Zoom Scan Resolition dx, gy, dz ® 5 mm
Froguancy LAG0 W £ 1 MHz
Head TSL parameters
The follcrwing paramesers and calcutations wem
Temparatura Parmitiivity Conductivity
Hominal Hoad TSL parmmaters 2ntc 2 1 B0 mhos'mm
Mensured Head TSL parsmaters (20£02)°C | 36548% | | TRmoome6sh
Hand TSL temperaiuire during tesi (20.7 & 0.2) "C — -
SAR result with Head TSL
SAR averngod over 1 om’ |1 gj of Hesd TSL Coamdition
SAR measurad 250 mW Ingil powar 136 mi i g
SAR nesmplized nofmaioed (o 1W B4 dmidy /g
SAR for nomiral Haid TSL pararmabars nosmmized io 18 S48 i g £ 17.0 % (k=)
BAR averaged aver 10 cm' (10 g of Hesd TEL condilion
SAR measurod 250 WY ingia povwr 83T MW Ig
SAR normlized normialized 1o 1% 255 mW /g

SAR far pominal Head TSL paramalisrs

rormalized o W

25,4 mW iy £ 16,5 % (k)

Canificals Mo D2480V3-B07 Febiil
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Body T5L parameters

The laliawing parameters and calculations were applied.

Tamporature Prarmittivity Conductivity |
Nominal Body TSL parametirs 20¢ 527 1.0 mhwm '
Moasured Body TSL paramators (220031 °C TN .00 mhoim = 6 %
Body TEL tempermure during fesi (218403 °C —- —_
SAR result with Body TSL
SAR averagoed over 1 om’ (1 g of Body TSL Candtian
SAR measurad 2650 mW mput poswar 13.0mW ig
SAR marmnlized nonmalized o W R OmWig
SAR for nominal Body TSL parmmetens nomalized o 19W 1.0 mW (g & 170 % (k=2
SAR averaged over 10 o’ (10 g) of Body TSL condion
SAR meaguad 250 W Nt pawet LOEmW /g
SAR narmalized ngirmalized o 1'% 2A0mW g

BAR Tar raminal Body TSL parameles

nomnalized o 1%

LT mW i g £ 165 % (W=2)

Cetificate Mo D24RAVI-B0T Pabid
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Appendix

Antenna Parameters with Head TSL
Imgasdance, ransfarmed 1o fasd poini S4401+ 20088 |
Ritum Losy -26.8 48 |

Antenna Parameters with Body TSL

Impedance, transiomed (o (eed poini 8.5 6 = 3.0 )
Fisfim Loss - 381 di

Genaeral Antenna Parameters and Design

| Exmcrica Ditay (one seection) | 1156 na

Al harg Mefm use with 1006 radinted power. only a slight wismming of ihe dipishe near e (sedpoint can b maisned

The dipale ks made of slandard semiigd coasinl cable. The center conducior of he feedirg kne & drecily conmacsad b e
agcond arm of he dpole. The snlarma s therafore shor-circusted for DC-aighals
Ko sucassive farce sl be apglied bo the dipole arms, becauss they might bend or the soldised connechons nmar e

tendpaind moy be damaged

Additlanal EUT Data
Wanutaciured by SPEAG
Warufaciured an Meveriber 02, 2000

Camfcain Mo DS450WI-BOT Fan il Page 5 ol @



DASYS Validation Report for Head TSL

[ i 06 0220000 14:31:32
Fest Labwsricry: SPEAG, Aurch, Switsedand
T Dipode 2450 MEe: Type: D2450V2: Serial: D2450%2 - SN:807

Commumication Systen: CW Frequency: 2450 MHz: Dury Cyele: 121

Mediom: HSL LITT BH

Medium purameters used: |~ 2450 MHz o = 1,79 mhom; & = 38,7 p = 1000 kp'm'
Phantciam section: Flid Seenion

Measurernent Standard: DASYS (IEEEAEC/ANS] Co3,19-2007)

IXASY 5 Configuration
e Probe: ESIEWT < SMI05: ConvE(d.53, 4,53, 4537 Calibemled: 2606, 2004
e Sensor-Surfaee: dmm  Mechanbcal Surface Detection)
e Electronics: AES Speid | Calibrated: 07,03, 20049
s Phangom: Flm Plhanom 3.0 (oot Type; QDOOOPABAA: Senal: 1001

o Memsuremient SWe DASY S VAT Budld 157: SEMUCAD X YVierston 14,0 Biild 57

Pin=250 mW ‘d=10mm, dist=3.0mm (ES-Probe)Zoom Scan (7x7x7) /Cube 00 Mesoremen
grid: ds=Smim. dy=Smm, de=Smm

Reference Value = 102.5 Vimg Power Dift = 0,035 dB

Penk SAR {extrapolated) = 27.9 Wikg

SARIL ) = 106 mWigs SAR(D g = 6.37 mWig

Muaximum value of SAR {measured) = 17.5 mW/ig

(hdH = 17.5mWig

Comificats Mo D2aslvi-mT_Fab10 Pagefi ol B



Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body

Ukiie | e Uk 02 200000 05 148

Tesi Laboratory: SPEAG, Surch. Switeerinnd

PUT: Dapobe 2450 MM Type: D24530% 2 Serial: 2450V - SNRiT

Communicatiog System: U ) requsiney: 2450 MHe Dty Cwele: 101

Medim: 851 010 Bl

Mediom paramelers used; = 2450 MHe o = 2 mho'm: g = 51,8 o= 1000 kg/m'
Phantom sectvon Flat Section

Messungment St DASYS (IEEEAECTANST CA3.19-2007)

DASY S Conlfiguration:

Pin250 mW /d=10mm, dist=3.0mm { ES-Probe yZoom Scan { Tx7x7) /Cube O Measwrement

Prohe: BR300V« SMNITE: ConvFid 30, 431, 4 31k Calibraed: 26,06, 30000
Sensor-Surface. Smm (Mechanical Surface Detection)

Electronics: DAFS Snédl1; Colibrated: 07,03, 2008

Phantom: Flat Phamioni 5.0 (hasck ); Tyvpe: QDOGOPSOAA; Soriad: §IKEZ

Memsuiement SW DASY S V5.2 Build 157: SEMCAD X Verston 14,0 Build 57

gric: da=Spm, dy>Smm, de=Smm

Reference Vidue -~ U d Vim: Power Dnft = 0010 B
Peak SAR (extrupolmed) = 26,7 Wiky

SAR gl = 13 mWig: SAR(ID g) = 598 mW/g
Musimiuem vl of SAR (mebsuned = 170 mW/g

(B = 17 T Wy

Carificaie N D2&50Y0-80T FebiD Page 8 ol @



Impedance Measurement Plot for Body TSL
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