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1. GENERAL INFORMATION

Test Dates :
Manufacturer :
Address :

Test Standard :

FCC Classification :

Tested for :

Dec.21, 2010 ~ Jan.05, 2011
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)

Digital Transmission System (DTS)
FCC/TCB Certification

2. DESCRIPTION OF DEVICE
Dual-Band GSM850/1900 Phone with Bluetooth and WLAN

Test Sample :
Model Number :

Serial Number :

Tx Freg.Range:

Rx Freg.Range:

Antenna Manufacturer :

GPRS

Antenna Dimensions :

GT-S5670

Identical prototype (S/N : # FH-276-E)

824.2 ~ 848.8 MHz (GSM850)
1850.20 ~ 1909.80 MHz (GSM190
2400 ~ 2483.5 MHz (WLAN)
869.2 ~ 893.8 MHz (GSM850)
1930.20 ~ 1989.80 MHz (GSM190
2400 ~ 2483.5 MHz (WLAN)
GALTRONICS

0)

0)

Model No.: 02036160-04753(GT-S5670)

Class 12
54.8 X 19.6 X 8.37(mm)

Separation distance between

60mm

Main and Bluetooth antenna :

GSM Class
DTM Class

B
N/A

FCC ID: A3LGTS5670

Report Number: FH-276-S1

Page :

3 0of 33

Pramzungg

SAMSUNG Electronics CO. LTD

Dual-Band GSM850/1900 Phone

EUT Type: with Bluetooth and WLAN

Issue Date :

Jan.06, 2011




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 stopped 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]
+ 0.2 dB in HSL (rotation around probe axis)

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

[EX3DV4]
+ 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 > 100mWY/g; Linearity: + 0.2dB
[EX3DV4]

10 uW/g to > 100 mW/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 probe which
enables compliance testing for frequencies 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.

Reference markings on the phantom allow the complete

setup of all predefined phantom positions and - HH

measurement grids by manually teaching three points in H E: LS.

the robot. (See Figure 3.5) 3 f
) il

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'-
obtain proper dielectric constant (permittivity) and conductivity of
— — v

the desired tissue.

Figure 3.7 Simulated Tissue

Table 3.1 Composition of the Brain Tissue Equivalent Matter

INGREDIENTS 83B5MHZ 835MHz | 1800MHz | 1800MHz | 1900MHz | 1900MHz | 2450MHz | 2450MHz
rain Muscle Brain Muscle Brain Muscle Brain Muscle
WATER 40.19% | 50.75% | 55.24% 69.04% 55.24% 70.23% 71.88% 73.4%
SUGAR 57.90% | 48.21% - - - - - -
SALT 1.48% 0.94% 0.31% 2.72% 0.31% 0.29% 0.16% 0.06%
DGBE - - 44.45% 28.24% 44.45% 29.48% 7.99% 26.54%
Triton X-100 - - - - - - 19.97% -
BACTERIACIDE | 0.18% 0.10% - - - - - -
HEC 0.25% - - - - - - -
Coggﬁft{;qet 415 | 552 40 53.3 40 53.3 39.2 52.7
?aorgz‘t“(:g‘/’r'% 09 | 097 1.4 152 1.4 152 18 1.95

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

Figure 3.8 Device Holder omitted 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

Return Loss

835, 1900, 2450 MHz

< -20 dB at specified validation position

Dimensions D835V2: dipole length: 161 mm; overall height: 330 mm
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

DR Paramaters
S/N:451
Date of Cal Rett(l;g)loss Deviation (%) Impedance (Q) Deviation (Q)
2008.02.11 -28.3 0 52.0 0
2010.02.22 -27.6 2.47 51.4 -0.6
D1900V2
S/N-5d082 Paramaters
Date of Cal Re“('(’,g)'”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 P t
S/N:807 aramaters
Date of Cal Rett(:;ré)loss Deviation (%) Impedance (Q) Deviation (Q)
2008.07.09 -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 ES3DV2 May.25, 2011 3017
SPEAG DAE4 Mar.23, 2011 724
SPEAG E-Field Probe EX3DV4 Mar.22, 2011 3520
SPEAG Validation Dipole D835V2 Feb.22, 2012 451
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 Oct.22, 2011 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.05, 2011 GB45360270

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 ‘-:

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 ear 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

phantoms on the ear reference point
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Figure 5.3 Side view of the phantom

Figure 5.4 Handset vertical and horizontal reference 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.
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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
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.
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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.

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 835MHz

Uncertainty - Standard 2
Error Description Value I;rs(::):)zltlllct% Divisor Ci uncertainty vivor
(2%) (2%) o
Measurement System
Probe Calibration 11.00 normal 2.000 1 5.50 o
Axial Isotropy 4.70 rectangular 1.732 0.7 1.90 w0
Hemispherical Isotropy 9.60 rectangular 1.732 0.7 3.88 w0
Linearity 4.70 rectangular 1.732 1 2.71 ©
System Detection Limits 0.25 rectangular 1.732 1 0.14 ©
Boundary effects 1.00 rectangular 1.732 1 0.58 0
Readout electronics 0.30 normal 1.000 1 0.30 o
Response time 0.80 rectangular 1.732 1 0.46 0
RF ambient conditions 3.00 rectangular 1.732 1 1.73 0
Integration time 1.73 rectangular 1.732 1 1.00 L
Mechanical constrains of robot 1.50 rectangular 1.732 1 0.87 0
Probe positioning 2.90 rectangular 1.732 1 1.67 o
Extrapolation and integration 1.00 rectangular 1.732 1 0.58 ©
Test Sample Related
Test Sample positioning 1.12 normal 1.000 1 1.12 14
Device holded uncertainty 3.44 normal 1.000 1 3.44 0
Power Drift 5.00 rectangular 1.732 1 2.89 0
Phantom and Setup
Modular Phantom uncertainty 5.62 normal 1.000 1 5.62 2
Phantom uncertainty 4.00 rectangular 1.732 1 2.31 ©
Liquid conductivity (deviation from target) 5.00 rectangular 1.732 0.64 1.85 L
Liquid conductivity (measurement error) 0.38 normal 1.000 0.64 0.24 0
Liquid permittivity (deviation from target) 5.00 rectangular 1.732 0.6 1.73 ©
Liquid permittivity (measurement error) 5.44 normal 1.000 0.6 3.26 ©
Combined Standard Uncertainty Normal ‘ - - 11.84 172776
Extended Standard Uncertainty(K=2.00) 23.69 172776
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Table 6.2 Uncertainty Budget at 1900MHz

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 0
Axial Isotropy 4.70 rectangular 1.732 0.7 1.90 L
Hemispherical Isotropy 9.60 rectangular 1.732 0.7 3.88 L
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 L
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 °
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 6.3 Uncertainty Budget at 2450MHz

Uncertainty - Standard 2
o Probability .. . Vi~ or
Error Description Value Distribution Divisor Ci uncertainty v
(2%) (%) eff
Measurement System
Probe Calibration 11.00 normal 2.000 1 5.00 0
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 0
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 4.22 normal 1.000 1 4.22 14
Device holded uncertainty 3.44 normal 1.000 1 3.44 0
Power Dirift 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 L
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 ©
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

835VHzHead 835MHz Body 1900MHzHead 1900MHz Body 2450MHzHead 2450MHzBody
Tagd‘Meas:ed Tagd‘Meas:ed Taget | Measued | Taget | Measured | Taget | Messued | Taget Measured
Date Jan 05,2011 Jan 05,2011 Dec21,2010 Dec21,2010 Dec23,2010 Dec23,2010
Liquid
Temperature(°C) 22 22 21 20 21 20
coeleatic | w5 | w3 | w2 | =7 @ 1 83 | 519 | .2 B 7 517
onstant: a
Conductivity: 09 0838 097 0% 14 142 152 15 18 188 1% 198
Tissue
Batch Number 8365DF20011 836B2001G 1900F2001Q 1900B2002D 2450MF1001V 2450B1001G

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 835MHz,

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
A - quid Ambient
Vall&ﬁtlon Tissue (mQNRIE) SAR4 (MWI/g) (%) Date Temperature(°C) | Temperature(°C)
835MHz Jan.05,
451 ) 9.63 9.64 1.04 22.1 22.4
Brain 2011
1900MHz Dec.21,
2 4 . 2.7 22.2 22.4
5d08! Brain 39 38.3 9 2010
2450MHz Dec.23,
7 4.4 2. -2.7 22. 22.
80 Brain ° 529 6 2010 3 S
2450MHz Dec.23,
807 51.1 49.3 -3.52 22.2 22.4
Body 2010

*Validation was measured with input power 100mW, 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 for GT-S5670

Band Channel \/oice 1Tx 2Tx 3Tx 4Tx
128 32.13 32.14 32.14 29.8 27.83
850 190 32.07 32.08 32.08 29.66 27.68
251 32.07 32.08 32.08 29.59 276
512 28.97 29.06 29.06 26.79 24.93
1900 661 29.04 29.1 29.11 26.79 24.9
810 29.09 29.17 29.18 26.85 24.97

Table 8.2 802.11b Conducted Output Power

Freq Data Rate Measured Measured
Channel
[MHz] [Mbps] Average Power[dBm] Peak Power [dBm]
2412 1 1 14.54 16.68
2 14.42 16.57
55 14.36 16.58
11 14.27 16.53
2437 6 1 14.41 16.53
2 14.35 16.51
55 14.31 16.49
11 14.33 16.51
2462 11 1 14.48 16.61
2 14.41 16.53
55 14.44 16.56
11 14.41 16.54
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Table 8.3 802.11g Conducted Output Power Table 8.4 802.11n Conducted Output Power

Measured | Measured Measured | Measured

Data Data

Freq Average Peak Freq MCS Average Peak
Channel Rate Channel Rate

[MHz] Power Power [MHz] Index Power Power
[Mbps] [Mbps]

[dBm] [dBm] [dBm] [dBm]

2412 1 6 12.44 18.82 2412 1 0 6.5/7.2 11.01 17.57

12.51 19.04 1 13/14.4 10.86 17.86

12 12.42 19.17 2 19.5/21.7 11.21 17.56

18 12.59 18.92 3 26/28.9 9.68 16.81

24 12.61 19.79 4 39/43.3 11.23 18.19

36 12.91 20.02 5 52/57.8 11.31 18.49

48 13.33 20.06 6 58.5/65 10.21 17.89

54 12.21 19.35 7 65/72.2 10.19 17.72

2437 6 6 11.64 18.26 2437 6 0 6.5/7.2 10.31 16.91

11.91 18.46 1 13/14.4 10.13 17.11

12 11.86 18.66 2 19.5/21.7 10.29 16.91

18 12.23 18.41 3 26/28.9 8.71 16.11

24 12.11 19.51 4 39/43.3 10.81 17.81

36 12.37 19.49 5 52/57.8 10.91 18.21

48 12.36 19.51 6 58.5/65 9.35 16.75

54 11.70 19.13 7 65/72.2 9.34 16.56

2462 11 6 12.13 18.47 2462 11 0 6.5/7.2 10.83 17.28

12.17 18.54 1 13/14.4 10.71 17.57

12 12.34 18.38 2 19.5/21.7 10.92 17.35

18 12.41 18.42 3 26/28.9 9.47 16.64

24 12.34 19.32 4 39/43.3 11.43 18.19

36 12.68 19.51 5 52/57.8 11.56 18.87

48 12.91 19.61 6 58.5/65 10.12 17.74

54 11.57 18.87 7 65/72.2 10.02 17.44

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

Table 8.2 Output Power Thresholds for Unlicensed Transmitters

2.45 5.15-5.35 5.47 - 5.85 GHz

P Ref 12 6 5 mW

Device output power should be rounded to the nearest mW to compare with values specified in this table
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Table 8.3 Summary of SAR Evaluation Requirements for Cell phones with Multiple Transmitters

Individual Transmitter Simultaneous Transmission
Licensed _ _ _ SAR not required:
Transmitters Routine evaluation required Unlicensed only
o when stand-alone 1-g SAR is not
required and antenna is > 5 cm
When there is no simultaneous transmission —
from other antennas
o output < 60/f: SAR not required
Licensed & Unlicensed
o output = 60/f: stand-alone SAR required )
o when the sum of the 1-g SAR is <1.6 W/kg
for all simultaneous transmitting antennas
When there is simultaneous transmission — i .
o when SAR to antenna separation ratio of
Stand-alone SAR not required when . o o
simultaneous transmitting antenna pair is
O output = 2.Prefand antennais > 5.0 cm <03
from other antennas '
O output < PRef and antennais = 2.5 cm from .
SAR required:
other antennas
_ Licensed & Unlicensed
Unlicensed O output < PRef and antenna is < 2.5 cm from ) . .
antenna pairs with SAR to antenna separation
Transmitters other antennas, each with either output power
ratio = 0.3; test is only required for the
< PRefor 1-g SAR < 1.2 W/kg i ) ) . .
configuration that results in the highest SAR in
Otherwise stand-alone SAR is required . ) )
standalone configuration for each wireless
mode and exposure condition
When stand-alone SAR is required
o test SAR on highest output channel for each _ o
Note: simultaneous transmission exposure
wireless mode and exposure condition . )
conditions for head and body can be different
for different style phones; therefore, different
o if SAR for highest output channel is > 50% )
test requirements may apply
of SAR limit, evaluate all channels according to
normal procedures
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 0.888 + 0 = 0.888, 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 0.888 + 0.006 = 0.894, which is less than 1.6 W/Kg, Therefore, a

simultaneous SAR evaluation is not required.
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8.1 GSM850 Head SAR Results

Frequency Conducted . Test Antenna SAR Level
Mode Side . Battery
MHz Ch Start End Position Type (W/kg)
836.6 190 GSM850 32.13 | 32.07 Right Cheek/Touch Intenna Standard 0.747
836.6 190 GSM850 32.02 | 32.06 Right Ear/Tilt 15° Intenna Standard 0.338
836.6 190 GSM850 32.17 | 32.01 Left Cheek/Touch Intenna Standard 0.711
836.6 190 GSM850 32.04 | 32.08 Left Ear/Tilt 15° Intenna Standard 0.332
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 kWb

The test data reported are the worst-case SAR value with the 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 Manu. Test Codes 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).
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8.2 GPRS850 Body SAR Results(Without Holster)

Frequency Conducted Tx
MHz | Ch | Mode | Start | End P‘:i:‘iton A'};e;e"a Battery Bar | GPRS s“(\;lt:‘)'e'
Slots
836.6 | 190 GSM850 | 32.15 31.99 1.5 cm [w/o Intenna Standard Body 2 0.804
836.6 | 190 GSM850 | 29.50 29.53 1.5 cm [w/o Intenna Standard Body 3 0.713
836.6 | 190 GSM850 | 27.65 27.68 1.5 cm [w/o Intenna Standard Body 4 0.583
824.2 | 128 | GSM850 32.11 32.18 1.5 cm [w/o Intenna Standard Body 2 0.743
848.8 | 251 GSM850 32.00 32.17 1.5 cm [w/o Intenna Standard Body 2 0.888
ANSI / IEEE C95.1 1992 — SAFETY LIMIT
Spatial Peak 1.6W/kg (mWi/g)

. averaged over 1 gram
Uncontrolled Exposure / General Population

NOTES:

1.

Noo Wb

The test data reported are the worst-case SAR value with the 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
GSM850 mode. Hence, the GSM850 mode was not measured.
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8.3 GSM1900 Head SAR Results

Frequency Conducted . Test Antenna SAR Level

Mode Side . Battery
MHz Ch Start End Position Type (W/kg)
1880 661 GSM1900 | 29.07 | 29.11 Right Cheek/Touch Intenna Standard 0.638
1880 661 GSM1900 | 29.12 | 28.99 Right Ear/Tilt 15° Intenna Standard 0.296
1880 661 GSM1900 | 29.08 | 29.05 Left Cheek/Touch Intenna Standard 0.616
1880 661 GSM1900 | 29.09 | 29.13 Left Ear/Tilt 15° Intenna Standard 0.268

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 kWb

The test data reported are the worst-case SAR value with the 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 Manu. Test Codes 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).
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8.4 GPRS1900 Body SAR Results(Without Holster)

Frequency Conducted Tx
Test Antenna SAR Level
MH Ch Mode Start End Batte Bar GPRS
z Position Type = (Wikg)
Slots
1880 661 GSM1900 | 29.18 29.14 1.5 cm [w/o Intenna Standard Body 2 0.462
1880 661 GSM1900 | 29.15 29.03 1.5 cm [w/o Intenna Standard Body 3 0.385
1880 661 GSM1900 | 29.16 29.04 1.5 cm [w/o Intenna Standard Body 4 0.320
1850.2 512 GSM1900 | 29.00 29.07 1.5 cm [w/o Intenna Standard Body 2 0.416
1909.8 810 GSM1900 | 29.19 29.15 1.5 cm [w/o Intenna Standard Body 2 0.500
ANSI / IEEE C95.1 1992 — SAFETY LIMIT
Spatial Peak 1.6W/kg (mW/g)
. averaged over 1 gram
Uncontrolled Exposure / General Population
NOTES:
1. The test data reported are the worst-case SAR value with the position set in a typical

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

Test Configuration

Noo Wb

Without Holster

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.
00 With 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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8.5 WLAN Head SAR Results

Frequency Conducted . Test Antenna SAR Level

Mode Side . Battery
MHz Ch Start End Position Type (W/kg)
2437 6 WLAN 14.35 | 14.36 Right Cheek/Touch Intenna Standard 0.004
2437 6 WLAN 14.22 | 14.28 Right Ear/Tilt 15° Intenna Standard 0.006
2437 6 WLAN 14.43 | 14.39 Left Cheek/Touch Intenna Standard 0.005
2437 6 WLAN 14.29 | 14.33 Left Ear/Tilt 15° Intenna Standard 0.004

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 kWb

The test data reported are the worst-case SAR value with the 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 [0 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/n 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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8.6 WLAN Body SAR Results(Without Holster)

Frequency Conducted Power Test Antenna SAR Level
Mode . Battery Bar
MHz Ch Start End Position Type (W/kg)
2412 1 WLAN 14.52 14.54 1.5 cm [w/o Holster] Intenna Standard Body 0.006
2437 6 WLAN 14.38 14.39 1.5 cm [w/o Holster] Intenna Standard Body 0.005
2462 11 WLAN 14.42 14.46 1.5 cm [w/o Holster] Intenna Standard Body 0.003
ANSI / IEEE C95.1 1992 — SAFETY LIMIT
Spatial Peak 1.6W/kg (mWi/g)

. averaged over 1 gram
Uncontrolled Exposure / General Population

NOTES:

1.

Noo Wb

The test data reported are the worst-case SAR value with the 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

SAR is not required for 802.11.g/n 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:
GSM850: Head: 0.747WI/Kg : Body-worn: 0.888W/Kg
GSM1900: Head: 0.638W/Kg : Body-worn: 0.500W/Kg
WLAN: Head: 0.006W/Kg : Body-worn: 0.006W/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). It is also defined as the
rate of RF energy absorption pet unit mass at a point in an absorbing body (see Fig.

A1)

SL\RZE(O'_U):E a
dt\dm/ dt{ pdv

Figure A.1 SAR Mathematical Equation

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

SAR= oF%/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;

di— L1
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Figure B.1. E-Field and Temperature Figure B.2. E-Field and temperature
measurements at 900MHz measurements at 1.9GHz



APPENDIX C

ANSI/IEEE C95.1 — 2005 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)
]
SPATIAL PEAK SAR 160 8.00
Brain
SPATIAL PEAK SAR?
Whole Body 0.08 040
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 835 MHz; Serial: 451

Program Name: 835M Hz Dipole Validation 2011.01.05

Procedure Name: 835MHz @ 250mW

M eas. Ambient Temp(celsius)-22.4,Tissue Temp(celsius)-22.1; Test Date-05/Jan/2011

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; o = 0.88 mho/m; &, = 40.3; p = 1000 kg/m?®
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV2 - SN3017; ConvF(6.07, 6.07, 6.07); Calibrated: 2010-05-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

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

- Phantom: SAM PHANTOM #2; Type: SAM; Serial: TP-1247

- Measurement SW: DASY4, V4.7 Build 80; SEMCAD X Version 13.4 Build 125

835MHz @ 250mW/Area Scan (51x51x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 2.55 mW/g

835MHz @ 250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 55.1 VV/m; Power Drift = -0.00796 dB

Peak SAR (extrapolated) = 3.57 W/kg

SAR(1 g) = 2.41 mW/g; SAR(10 g) = 1.57 mW/g

Maximum value of SAR (measured) = 2.61 mW/g
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DUT: Dipole 1900 MHz; Serial: 5d082

Program Name: 1900M Hz Dipole Validation 2010.12.21

Procedure Name: 1900M Hz @ 100mW

Meas. Ambient Temp(celsius)-22.4,Tissue Temp(celsius)-22.2; Test Date-21/Dec/2010

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; ¢ = 1.42 mho/m; &, = 39.1; p = 1000 kg/m*
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV2 - SN3017; ConvF(4.85, 4.85, 4.85); Calibrated: 2010-05-25

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

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

- Phantom: SAM PHANTOM #1; Type: SAM; Serial: TP-1248

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build
184

1900MHz @ 100mW/Area Scan (51x51x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 5.09 mW/g

1900MHz @ 100mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 56.4 VV/m; Power Drift = -0.109 dB

Peak SAR (extrapolated) = 7.00 W/kg

SAR(1 g) = 3.83 mW/g; SAR(10 g) = 1.99 mW/g

Maximum value of SAR (measured) = 4.29 mW/g

dB
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DUT: Dipole 2450 MHz; Serial: D2450V2 - SN:807

Program Name: 2450M Hz Dipole Validation 2010.12.23

Procedure Name: 2450M Hz @ 100mW

Meas. Ambient Temp(celsius)-22.5,Tissue Temp(celsius)-22.3; Test Date-23/Dec/2010

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; ¢ = 1.88 mho/m; &, = 38; p = 1000 kg/m*
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-1248

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build
184

2450MHz @ 100mW/Area Scan (51x51x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 8.53 mW/g

2450MHz @ 100mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 53.0 V/m; Power Drift = 0.678 dB

Peak SAR (extrapolated) = 11.8 W/kg

SAR(1 g) = 5.29 mW/g; SAR(10 g) = 2.53 mW/g

Maximum value of SAR (measured) = 5.74 mW/g

dB
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DUT: Dipole 2450 MHz; Serial: D2450V2 - SN:807

Program Name: 2450MHz Dipole Validation 2010.12.23

Procedure Name: 2450MHz @ 100mW

Meas. Ambient Temp(celsius)-22.4,Tissue Temp(celsius)-22.2; Test Date-23/Dec/2010

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.98 mho/m; ¢, = 51.7; 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: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

2450MHz @ 100mW/Area Scan (51x51x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 5.28 mW/g

2450MHz @ 100mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 40.6 V/m; Power Drift = 0.025 dB

Peak SAR (extrapolated) = 10.3 W/kg

SAR(1 g) =4.93 mW/g; SAR(10 g) = 2.25 mW/g

Maximum value of SAR (measured) = 5.54 mW/g

diB
o

0dB = 5.54mW/g
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Plots of The SAR Measurements



DUT: GT-S5670; Serial: FH-276-E

Program Name: GT-S5670 GSM 850 Right (Job No. : FH-276)

Procedure Name: Cheek/Touch, Ch.190, Ant.Intenna, Bat.Standard

Meas. Ambient Temp(celsius)-22.4,Tissue Temp(celsius)-22.1; Test Date-05/Jan/2011

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 836.6 MHz; ¢ = 0.88 mho/m; €, = 40.3; p = 1000 kg/m?®
Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV2 - SN3017; ConvF(6.07, 6.07, 6.07); Calibrated: 2010-05-25
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: SAM PHANTOM #2; Type: SAM; Serial: TP-1247

Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Cheek/Touch, Ch.190, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement
grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.827 mW/g

Cheek/Touch, Ch.190, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 29.3 V/m; Power Drift = 0.080 dB

Peak SAR (extrapolated) = 0.959 W/kg

SAR(1 g) = 0.747 mW/g; SAR(10 g) = 0.547 mW/g

Maximum value of SAR (measured) = 0.791 mW/g

212
-d.24
-6.36

845

-TLE .‘1|

0dB = 0.791mW/g




DUT: GT-S5670; Serial: FH-276-E

Program Name: GT-S5670 GSM 850 Right (Job No. : FH-276)

Procedure Name: Ear/Tilt, Ch.190, Ant.Intenna, Bat.Sandard

Meas. Ambient Temp(celsius)-22.4,Tissue Temp(celsius)-22.1; Test Date-05/Jan/2011

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 836.6 MHz; ¢ = 0.88 mho/m; €, = 40.3; p = 1000 kg/m?®
Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV2 - SN3017; ConvF(6.07, 6.07, 6.07); Calibrated: 2010-05-25
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: SAM PHANTOM #2; Type: SAM; Serial: TP-1247

Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ear/Tilt, Ch.190, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.359 mW/g

Ear/Tilt, Ch.190, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 16.7 VV/m; Power Drift = -0.028 dB

Peak SAR (extrapolated) = 0.424 W/kg

SAR(1 g) = 0.338 mW/g; SAR(10 g) = 0.251 mW/g

Maximum value of SAR (measured) = 0.356 mW/g

-1.77
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DUT: GT-S5670; Serial: FH-276-E

Program Name: GT-S5670 GSM 850 L eft (Job No. : FH-276)

Procedure Name: Cheek/Touch, Ch.190, Ant.Intenna, Bat.Standard

Meas. Ambient Temp(celsius)-22.4,Tissue Temp(celsius)-22.1; Test Date-05/Jan/2011

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 836.6 MHz; ¢ = 0.88 mho/m; €, = 40.3; p = 1000 kg/m?®
Phantom section: Left Section

DASY4 Configuration:

- Probe: ES3DV2 - SN3017; ConvF(6.07, 6.07, 6.07); Calibrated: 2010-05-25
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: SAM PHANTOM #2; Type: SAM; Serial: TP-1247

Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Cheek/Touch, Ch.190, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement
grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.835 mW/g

Cheek/Touch, Ch.190, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 29.7 VV/m; Power Drift = -0.072 dB

Peak SAR (extrapolated) = 0.897 W/kg

SAR(1 g) = 0.711 mW/g; SAR(10 g) = 0.524 mW/g

Maximum value of SAR (measured) = 0.748 mW/g
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DUT: GT-S5670; Serial: FH-276-E

Program Name: GT-S5670 GSM 850 L eft (Job No. : FH-276)

Procedure Name: Ear/Tilt, Ch.190, Ant.Intenna, Bat.Sandard

Meas. Ambient Temp(celsius)-22.4,Tissue Temp(celsius)-22.1; Test Date-05/Jan/2011

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 836.6 MHz; ¢ = 0.88 mho/m; €, = 40.3; p = 1000 kg/m?®
Phantom section: Left Section

DASY4 Configuration:

- Probe: ES3DV2 - SN3017; ConvF(6.07, 6.07, 6.07); Calibrated: 2010-05-25
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: SAM PHANTOM #2; Type: SAM; Serial: TP-1247

Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Ear/Tilt, Ch.190, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.349 mW/g

Ear/Tilt, Ch.190, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 12.8 VV/m; Power Drift = 0.030 dB

Peak SAR (extrapolated) = 0.418 W/kg

SAR(1 g) = 0.332 mW/g; SAR(10 g) = 0.249 mW/g

Maximum value of SAR (measured) = 0.348 mW/g
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DUT: GT-S5670; Serial: FH-276-E

Program Name: GT-S5670 GSM 850 Right (Job No. : FH-276)

Procedure Name: Cheek/Touch, Ch.190, Ant.Intenna, Bat.Standard

Meas. Ambient Temp(celsius)-22.4,Tissue Temp(celsius)-22.1; Test Date-05/Jan/2011

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 836.6 MHz; ¢ = 0.88 mho/m; €, = 40.3; p = 1000 kg/m?®
Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV2 - SN3017; ConvF(6.07, 6.07, 6.07); Calibrated: 2010-05-25
Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: SAM PHANTOM #2; Type: SAM; Serial: TP-1247

Measurement SW: DASY5, V5.0 Build 125; SEMCAD X Version 13.4 Build 125

Cheek/Touch, Ch.190, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement
grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.827 mW/g

Cheek/Touch, Ch.190, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 29.3 V/m; Power Drift = 0.080 dB

Peak SAR (extrapolated) = 0.959 W/kg

SAR(1 g) = 0.747 mW/g; SAR(10 g) = 0.547 mW/g

Maximum value of SAR (measured) = 0.791 mW/g
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DUT: GT-S5670; Serial: FH-276-E

Program Name: GT-S5670 GPRS850 Body (Job No. : FH-276)

Procedure Name: Body, Ch.251, Ant.Intenna, Bat.Sandard 2T X

Meas. Ambient Temp(celsius)-22.5,Tissue Temp(celsius)-22.1; Test Date-05/Jan/2011

Communication System: GSM 850 (GPRS); Frequency: 848.8 MHz;Duty Cycle: 1:4.15
Medium parameters used: f = 848.8 MHz; ¢ = 0.95 mho/m; €, = 53.7; p = 1000 kg/m?®
Phantom section: Right Section

DASY4 Configuration:

Probe: ES3DV2 - SN3017; ConvF(6.03, 6.03, 6.03); Calibrated: 2010-05-25
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; SEMCAD X Version 13.4 Build 125

Body, Ch.251, Ant.Intenna, Bat.Standard 2TX/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.981 mW/g

Body, Ch.251, Ant.Intenna, Bat.Standard 2TX/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 27 V/m; Power Drift = -0.049 dB

Peak SAR (extrapolated) = 1.2 W/kg

SAR(1 g) = 0.888 mW/g; SAR(10 g) = 0.638 mW/g

Maximum value of SAR (measured) = 0.935 mW/g
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DUT: GT-S5670; Serial: FH-276-E

Program Name: GT-S5670 GPRS850 Body (Job No. : FH-276)

Procedure Name: Body, Ch.251, Ant.Intenna, Bat.Sandard 2T X

Meas. Ambient Temp(celsius)-22.5,Tissue Temp(celsius)-22.1; Test Date-05/Jan/2011

Communication System: GSM 850 (GPRS); Frequency: 848.8 MHz;Duty Cycle: 1:4.15
Medium parameters used: f = 848.8 MHz; ¢ = 0.95 mho/m; €, = 53.7; p = 1000 kg/m?®
Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV2 - SN3017; ConvF(6.03, 6.03, 6.03); Calibrated: 2010-05-25
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; SEMCAD X Version 13.4 Build 125

Body, Ch.251, Ant.Intenna, Bat.Standard 2TX/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.981 mW/g

Body, Ch.251, Ant.Intenna, Bat.Standard 2TX/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 27 VV/m; Power Drift = -0.049 dB

Peak SAR (extrapolated) = 1.2 W/kg

SAR(1 g) = 0.888 mW/g; SAR(10 g) = 0.638 mW/g

Maximum value of SAR (measured) = 0.935 mW/g

1g/10g Averaged SAR
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DUT: GT-S5670; Serial: FH-276-E

Program Name: GT-S5670 GSM 1900 Right (Job No. : FH-276)

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

Meas. Ambient Temp(celsius)-22.4,Tissue Temp(celsius)-22.2; Test Date-21/Dec/2010

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; ¢ = 1.42 mho/m; &, = 39.1; p = 1000 kg/m?
Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV2 - SN3017; ConvF(4.85, 4.85, 4.85); Calibrated: 2010-05-25

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

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

- Phantom: SAM PHANTOM #1; Type: SAM; Serial: TP-1248

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build
184

Cheek/Touch, Ch.661, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement
grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.728 mW/g

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

Reference Value = 12.7 VV/m; Power Drift = -0.058 dB

Peak SAR (extrapolated) = 1.02 W/kg

SAR(1 g) = 0.638 mW/g; SAR(10 g) = 0.365 mW/g

Maximum value of SAR (measured) = 0.719 mW/g
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DUT: GT-S5670; Serial: FH-276-E

Program Name: GT-S5670 GSM 1900 Right (Job No. : FH-276)

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

Meas. Ambient Temp(celsius)-22.4,Tissue Temp(celsius)-22.2; Test Date-21/Dec/2010

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; ¢ = 1.42 mho/m; &, = 39.1; p = 1000 kg/m?
Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV2 - SN3017; ConvF(4.85, 4.85, 4.85); Calibrated: 2010-05-25

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

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

- Phantom: SAM PHANTOM #1; Type: SAM; Serial: TP-1248

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build
184

Ear/Tilt, Ch.661, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.382 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 = 15.1 V/m; Power Drift = -0.164 dB

Peak SAR (extrapolated) = 0.467 W/kg

SAR(1 g) = 0.296 mW/g; SAR(10 g) = 0.175 mW/g

Maximum value of SAR (measured) = 0.326 mW/g

dB
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DUT: GT-S5670; Serial: FH-276-E

Program Name: GT-S5670 GSM 1900 L eft (Job No. : FH-276)

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

Meas. Ambient Temp(celsius)-22.4,Tissue Temp(celsius)-22.2; Test Date-21/Dec/2010

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; ¢ = 1.42 mho/m; &, = 39.1; p = 1000 kg/m?
Phantom section: Left Section

DASY4 Configuration:

- Probe: ES3DV2 - SN3017; ConvF(4.85, 4.85, 4.85); Calibrated: 2010-05-25

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

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

- Phantom: SAM PHANTOM #1; Type: SAM; Serial: TP-1248

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build
184

Cheek/Touch, Ch.661, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement
grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.588 mW/g

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

Reference Value = 9.09 V/m; Power Drift = -0.010 dB

Peak SAR (extrapolated) = 0.982 W/kg

SAR(1 g) = 0.616 mW/g; SAR(10 g) = 0.354 mW/g

Maximum value of SAR (measured) = 0.683 mW/g
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DUT: GT-S5670; Serial: FH-276-E

Program Name: GT-S5670 GSM 1900 L eft (Job No. : FH-276)

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

Meas. Ambient Temp(celsius)-22.4,Tissue Temp(celsius)-22.2; Test Date-21/Dec/2010

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; ¢ = 1.42 mho/m; &, = 39.1; p = 1000 kg/m?
Phantom section: Left Section

DASY4 Configuration:

- Probe: ES3DV2 - SN3017; ConvF(4.85, 4.85, 4.85); Calibrated: 2010-05-25

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

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

- Phantom: SAM PHANTOM #1; Type: SAM; Serial: TP-1248

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build
184

Ear/Tilt, Ch.661, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.338 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 = 14.5 V/m; Power Drift = -0.100 dB

Peak SAR (extrapolated) = 0.415 W/kg

SAR(1 g) = 0.268 mW/g; SAR(10 g) = 0.166 mW/g

Maximum value of SAR (measured) = 0.283 mW/g

dB
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DUT: GT-S5670; Serial: FH-276-E

Program Name: GT-S5670 GSM 1900 Right (Job No. : FH-276)

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

Meas. Ambient Temp(celsius)-22.4,Tissue Temp(celsius)-22.2; Test Date-21/Dec/2010

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; ¢ = 1.42 mho/m; &, = 39.1; p = 1000 kg/m?
Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV2 - SN3017; ConvF(4.85, 4.85, 4.85); Calibrated: 2010-05-25

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

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

- Phantom: SAM PHANTOM #1; Type: SAM; Serial: TP-1248

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build
184

Cheek/Touch, Ch.661, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement
grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.728 mW/g

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

Reference Value = 12.7 VV/m; Power Drift = -0.058 dB

Peak SAR (extrapolated) = 1.02 W/kg

SAR(1 g) = 0.638 mW/g; SAR(10 g) = 0.365 mW/g

Maximum value of SAR (measured) = 0.719 mW/g

1g/10g Averpged SAR
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DUT: GT-S5670; Serial: FH-276-E

Program Name: GT-S5670 GPRS1900 Body (Job No. : FH-276)

Procedure Name: Body, Ch.810, Ant.Intenna, Bat.Sandard, 2T X

Meas. Ambient Temp(celsius)-22.5,Tissue Temp(celsius)-22.2; Test Date-21/Dec/2010

Communication System: GSM 1900 GPRS; Frequency: 1909.8 MHz;Duty Cycle: 1:4.15
Medium parameters used: f = 1909.8 MHz; ¢ = 1.52 mho/m; &, = 51.9; p = 1000 kg/m®
Phantom section: Center Section

DASY4 Configuration:

- Probe: ES3DV2 - SN3017; ConvF(4.43, 4.43, 4.43); Calibrated: 2010-05-25

- 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
184

Body, Ch.810, Ant.Intenna, Bat.Standard, 2TX/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.576 mW/g

Body, Ch.810, Ant.Intenna, Bat.Standard, 2TX/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 7.24 VV/m; Power Drift = 0.047 dB

Peak SAR (extrapolated) = 0.730 W/kg

SAR(1 g) = 0.500 mW/g; SAR(10 g) = 0.299 mW/g

Maximum value of SAR (measured) = 0.548 mW/g
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DUT: GT-S5670; Serial: FH-276-E

Program Name: GT-S5670 GPRS1900 Body (Job No. : FH-276)

Procedure Name: Body, Ch.810, Ant.Intenna, Bat.Sandard, 2T X

Meas. Ambient Temp(celsius)-22.5,Tissue Temp(celsius)-22.2; Test Date-21/Dec/2010

Communication System: GSM 1900 GPRS; Frequency: 1909.8 MHz;Duty Cycle: 1:4.15
Medium parameters used: f = 1909.8 MHz; ¢ = 1.52 mho/m; &, = 51.9; p = 1000 kg/m®
Phantom section: Center Section

DASY4 Configuration:

- Probe: ES3DV2 - SN3017; ConvF(4.43, 4.43, 4.43); Calibrated: 2010-05-25

- 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
184

Body, Ch.810, Ant.Intenna, Bat.Standard, 2TX/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.576 mW/g

Body, Ch.810, Ant.Intenna, Bat.Standard, 2TX/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 7.24 VV/m; Power Drift = 0.047 dB

Peak SAR (extrapolated) = 0.730 W/kg

SAR(1 g) = 0.500 mW/g; SAR(10 g) = 0.299 mW/g

Maximum value of SAR (measured) = 0.548 mW/g

1g/10g Averpged SAR
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DUT: GT-S5670; Serial: FH-276-E

Program Name: GT-S5670 WL AN Right (Job.: FH-276)

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

Meas. Ambient Temp(celsius)-22.5,Tissue Temp(celsius)-22.3; Test Date-23/Dec/2010

Communication System: WLAN; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; ¢ = 1.88 mho/m; &, = 38; p = 1000 kg/m*
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-1248

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build
184

Cheek,Ch.06, Bat.Standard/Area Scan (101x141x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (interpolated) = 0.008 mW/g

Cheek,Ch.06, Bat.Standard/Zoom Scan 2 (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 1.80 V/m; Power Drift = -0.181 dB

Peak SAR (extrapolated) = 0.010 W/kg

SAR(1 g) = 0.00408 mW/g; SAR(10 g) = 0.00171 mW/g

Maximum value of SAR (measured) = 0.004 mW/g

n.mn4

n.mon




DUT: GT-S5670; Serial: FH-276-E

Program Name: GT-S5670 WL AN Right (Job.: FH-276)

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

Meas. Ambient Temp(celsius)-22.5,Tissue Temp(celsius)-22.3; Test Date-23/Dec/2010

Communication System: WLAN; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; ¢ = 1.88 mho/m; &, = 38; p = 1000 kg/m*
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-1248

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build
184

Tilted,Ch.06, Bat.Standard/Area Scan (101x141x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (interpolated) = 0.007 mW/g

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

Reference Value = 1.28 VV/m; Power Drift = -0.176 dB

Peak SAR (extrapolated) = 0.011 W/kg

SAR(1 g) = 0.00559 mW/g; SAR(10 g) = 0.00224 mW/g

Maximum value of SAR (measured) = 0.006 mW/g

0.0

n.mon




DUT: GT-S5670; Serial: FH-276-E

Program Name: GT-S5670 WL AN L eft (Job No. : FH-276)

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

Meas. Ambient Temp(celsius)-22.5,Tissue Temp(celsius)-22.3; Test Date-23/Dec/2010

Communication System: WLAN; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; ¢ = 1.88 mho/m; &, = 38; p = 1000 kg/m*
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-1248

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build
184

Cheek, Ch.06, Ant.Intenna, Bat.Standard/Area Scan (101x141x1): Measurement grid:
dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.012 mW/g

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

Reference Value = 1.20 V/m; Power Drift = 0.094 dB

Peak SAR (extrapolated) = 0.022 W/kg

SAR(1 g) = 0.00485 mW/g; SAR(10 g) = 0.00171 mW/g

Maximum value of SAR (measured) = 0.005 mW/g

n.on%

n.mon




DUT: GT-S5670; Serial: FH-276-E

Program Name: GT-S5670 WL AN L eft (Job No. : FH-276)

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

Meas. Ambient Temp(celsius)-22.5,Tissue Temp(celsius)-22.3; Test Date-23/Dec/2010

Communication System: WLAN; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; ¢ = 1.88 mho/m; &, = 38; p = 1000 kg/m*
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-1248

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build
184

Tilted, Ch.06, Ant.Intenna, Bat.Standard/Area Scan (101x141x1): Measurement grid:
dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.006 mW/g

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

Reference Value = 1.74 VV/m; Power Drift = -0.181 dB

Peak SAR (extrapolated) = 0.015 W/kg

SAR(1 g) = 0.00422 mW/g; SAR(10 g) = 0.00139 mW/g

Maximum value of SAR (measured) = 0.004 mW/g

n.mn4
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DUT: Dipole 2450 MHz; Serial: D2450V2 - SN:807

Program Name: 2450M Hz Dipole Validation 2010.12.23

Procedure Name: 2450M Hz @ 100mW

Meas. Ambient Temp(celsius)-22.5,Tissue Temp(celsius)-22.3; Test Date-23/Dec/2010

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; ¢ = 1.88 mho/m; &, = 38; p = 1000 kg/m*
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-1248

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build
184

2450MHz @ 100mW/Area Scan (51x51x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 8.53 mW/g

2450MHz @ 100mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 53.0 V/m; Power Drift = 0.678 dB

Peak SAR (extrapolated) = 11.8 W/kg

SAR(1 g) = 5.29 mW/g; SAR(10 g) = 2.53 mW/g

Maximum value of SAR (measured) = 5.74 mW/g

1g/10g Averpged SAR
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DUT: GT-S5670; Serial: FH-276-E

Program Name: GT-S5670 WL AN Body (Job No. : FH-276)

Procedure Name: Body, Ch.1, Ant.Intenna, Bat.Sandard - 1M bps

Meas. Ambient Temp(celsius)-22.4,Tissue Temp(celsius)-22.2; Test Date-23/Dec/2010

Communication System: WLAN; Frequency: 2412 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2412 MHz; ¢ = 1.98 mho/m; &, = 51.7; p = 1000 kg/m*
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; SEMCAD X Version 13.4 Build 125

Body, Ch.1, Ant.Intenna, Bat.Standard — 1Mbps/Area Scan (101x141x1): Measurement
grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.011 mW/g

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

Reference Value = 0.825 VV/m; Power Drift = -0.142 dB

Peak SAR (extrapolated) = 0.014 W/kg

SAR(1 g) = 0.00618 mW/g; SAR(10 g) = 0.00243 mW/g

Maximum value of SAR (measured) = 0.00729 mW/g
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DUT: Dipole 2450 MHz; Serial: D2450V2 - SN:807

Program Name: 2450M Hz Dipole Validation 2010.12.23

Procedure Name: 2450M Hz @ 100mW

Meas. Ambient Temp(celsius)-22.4,Tissue Temp(celsius)-22.2; Test Date-23/Dec/2010

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; ¢ = 1.98 mho/m; &, = 51.7; p = 1000 kg/m®
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
184

2450MHz @ 100mW/Area Scan (51x51x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 5.28 mW/g

2450MHz @ 100mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 40.6 VV/m; Power Drift = 0.025 dB

Peak SAR (extrapolated) = 10.3 W/kg

SAR(1 g) = 4.93 mW/g; SAR(10 g) = 2.25 mW/g

Maximum value of SAR (measured) = 5.54 mW/g

1g/10g Averpged SAR

TAE; Zocm Scam Vakes Alang T, =1, V=3
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Mullilsiera| Byreameni Ins ihe mcopnition of cabbation periifosie

Glossary:

T6L lisEue simuanng hguid

MCHAMx . & senslivity in fres Spoce

CoanyF sansilivity in TSL f NORMxyz

(i ]w dide compression paint

CF crmal laclor (1/duty_cyele) of the RF signal

A B G modulation dependeni linearzalion paremeten

Palmizabon o ip inlalion Eound probe Beis

Polarizalion & v iataton mnound an axis ihal is in B plang normsd (o probe axis (a8l measuieman cenlerl,

L, =0 nommal b probe aos

Calibration is Performed According to the Following Standards:
al  |EEE Sid 15282003, "IEEE Racommended Practcs for Determming the Poak Spatial-averaged Specific
Almorplon FMale (SAR) in the Human Head from Wislesn Communioations Devioes: Maasiibermsn
Technigues®, Decamber 2003
b) |EC 22081, "Proceduts bo measune the Specific Aosorplion Rele (SAR) ke hand-held devices usad in closs
prrEimily is ihe sar (frequency rarge aof 300 MHz 1o 3 GHz), Februesy 2005

Methods Applied and Interpretation of Parameters:
s  NOBRM y 2 Assessad for E-field polarization § = 0 {1 < 800 bz in TEM-coll, | = 1800 MHz R22 waveguide)
RORMy, 2 drg ondy inkerrnediabe values, Le, Tha uncariaingies of MORMLy, 2 doss nol afect B ek
unceitmaly indde TSL (see balow Camd),

o NOEWE yr = MORMy ¥ ¢ ° fregrancy esponse [See Frequency Response Charl) Thes |ineanzation s
implimanied in DASYA sofiwane versone Ebar than 4.2, Tha uncetsnty al the fequency esponse is incluged
il th sisded uncenmnly of CanvF
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msaaimuem calibralion rangs adpressed n RMS voltege across the diode
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riemsisnmients for = A0 e, The sams sstups are dsed for assessnent of (he peramelems apolied o
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used n DASYS soffware io improve probe sccuracy cioss fo the boundary. Tha sensdivily n TSL correspans
bty MOV, 2 * Conel® whareby the uncartainty corresponds o (hat gven lor ComeE & fmquency dapendent
MG!;;!PF i usad |n DASY varsion 4.4 and higher which allows extending the validity from + 50 MHz 1o £ 100

i

e Sphencal isotropy (A0 devisdion om sofapyd! ina Seld of low gradenis moalized sng & Bat phandom
erposed by o peich anents
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ES30DV2 SN:301T

Probe ES3DV2

SN:3017

Manufactured: December 5, 2002
Last calibrated: July 22, 2009
Recalibrated: May 25, 2010

Calibrated for DASY/EASY Syslems

{Mote® ron-compatinle with DASYE systaml)

Carifcee Mo EBS-0017 kayill Paga 3ot 11

May 25, 2010



ES3IDV2 SN:3017

DASY/EASY - Parameters of Probe: ES3DV2 SN:3017

Basic Calibration Parameaters

May 25, 2010

Benzor & | Sensor ¥ Unt [k=3|
Noem (pvitim) " 163 1 6l £ 10 1% |
|n_c|= vy 992 = ]
Modulation Calibration Parameters
II.ID Communécation Sysiem Mams A B VR Une"
di By my (k=3
100G oW aoa 000 0a ino & 1 5%
W i} ﬂ 0 ap oo
1] (1] 300.0

The reported uncertainty of measurement is staled as the standard uncenainty of measuremant multiplisd
by the coverage factor k=2 which for a normal distributon corresponds to a coversge probability of

mpprosdmaloly 95%

* T gnomrtanies oF bl ¥ g0 e @R e B il unosisnny e THL (et Pages & med 1)

¥ Mirtmie brmapwnn parmmE e ety not e

f Umcmrtaerty m cetsrrorss s e TEEETRG e e U B Iespetee aphsng secllEngusn dtitaaon §0d & eegTeERs o8 T ST 07 I ekl

Coarirhans Pl E55- 3017 fbay 10
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ESIDWE SH:A01T May 25, 2010

DASY/EASY - Parameters of Probe: ES3DV2 SN:3017

Calibration Parameter Detarmined in Head Tissue Simulating Madia

I [hwin) Walidity [Msta]  Parmitiiviy Conduchivity Comf & ConviE¥  ConvE 2 Alpna Uni (=3}
0 50/ & 100 41 @ 1 5% 0.8 & 6% B3k B3R 6 1E 038 el o311 0%
HEd e 50/ ¢ 100 Li8-E3 30 062 & 5% BT Bar war Ll 1] Ll =11 0%
1r80 & 80 ¢ 100 k1 4 5% 137 &% 5% Gi0H Bl 508 02T 184 = 11 0%
@00 &#500/ ¢ 100 A0+ 5% 1,40 & 5% 4 8% q 85 4 a5 28 201 & 11 0%
2B =50/ ¢ 100 M0 4 8% 108 8% 405 4 05 4 (15 0 a4 207 =11 %
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ESIDVE SNI0MT May 25, 2010

DASY/EASY - Parameters of Probe: ES3DV2 SN:3017

Calibration Parameter Detarmined in Body Tissue Simulating Media

T [Rie] nl_mglg”-uf P v iy Conductivity Cormf X CanvF ¥ ConvF 2 Alpha  Dapih Urk (k=2)
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1650 £ 50/ ¢ 100 535+ 5% 162 = 5% 4 41 443 q4] 021 d81 =114
2600 =50/ 4 100 625+ 6% 218 £ 5% arTr an arr i Ba i & 19 O
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ES30V2 SN:3017

Friquuncy riesporse nommalised|

Frequency Response of E-Field

(TEM-Cell;ifi110 EXX, Waveguide: R22)

nn

(-1

Lincariainty of Frequency Response af E-feid; & 6 1% (k=3

Cartficain o EE}3X1T May 10
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May 25, 2010



ESIDV2 SN:I0MT May 25, 2010

Receiving Pattern (4), 3 = 0°

f= 600 MHz. TEM IR110EXX = 1800 MHz, WG R22
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ES30DV2 SN:301T

Dy"ﬂmlﬁ Hanﬂﬂ f[EAHh“ﬂ]
{Waveguide R22, f = 1800 MHz)
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Uncarninty of Linearity Assessmant: & 0.6% (k=)
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ESIDV2 SN:3017

Conversion Factor Assessment

f= &0 MHz, WGLS RS {hoad|
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ES3DVZ SN 2017 May 25, 2010
Other Probe Parameters
Sansor Arrmngemen Tranguia
| Comnacios Angle (°) haod l;ﬂmﬁél
Mechanical Sutface Detection Mode enabled|
Optical Surface Detection Mode desabled
Probe Cremall Langih 337 mm
Prote Body Disrrsate 10 mm
Tip Langih 10 mm
Tigr Digemedin & 0mm
Probe Tip o Seansor X Calibraton Poin 2.1 il
[Probe Tip 10 Sensor ¥ Caltbeation Point 2.4 mm
|th- Tip io Sensor 2 Calibration Pain) 2.1 min
Iﬂnn'lrrundu:r Measuraman Desinnoe rom Surface A rren

Conifcate Mo EGI001T ey 10 Page 11011
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Glossary:
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Calibration is Performed According to the Following Standards:
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Methods Applied and Interpritation of Paramaeters:
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EXI0V4 SM: 1520

Probe EX3DV4

SN:3520

Manulfactured: March 8, 2004
Last calibrated: March 17, 2009
Recalibrated March 22, 2010

Calibrated for DASY Sysilams
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DASY - Parameters of Probe: EX3DV4 SN:3520

Calibration Parsmater Dotermined in Hoad Tissus Simulating Media
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EXIDV4 SN 3520 March 22, 2010

DASY - Parameters of Probe: EX3DV4 SN:3520
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Frequency Response of E-Field
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Conversion Factor Assessment
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Other Probe Parameters
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Calibration of The Validation Dipole
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Calibration Laboratory of
Schmid & Partno
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Glossary:

T5L Pesgun simulabing bguid

ConvF Easitivily in THL / NOAM xy.2
A nol applicably o not meagusd

Calibeation is Performed According 1o the Following Standards:

&) IEEE Sid 1528-2003 “|EEE Recommandid Practice for Determining the Paak Spatiat
Avoraged Speoific Absorption Rale (SAR] in the Human Hesd irom Wirsless
Communications Devices Measurement Techriguis®, December 2005

b} IEC G2200- 1, "“Procedurs 1o msasura the Specifio Absorption Bals {SAH) tar nand-hedkd
durvicars used in Close prosimily 10 this oar {freguency mnge of 300 MMz o 3 GHz)",
February 2005

g) Fedoml Communmabons Commasion Ofice ol Engnearing & Techralogy (FGC OET),
*Evalualing Complinnce with FCC Guidalings o Human Expostine bo Hadolngquency
Eleciromageenc Fieids. Additienal infarmation for Evaluating Compliance of Mobile and
Porabils Devices wih FCC Lamits for Human Exposure 1o Radiofrequency Emissions”
Supplamem O (Ecition 01-01 | 1o Bullalin 65

Additional Decumentalion:
d) DASY4S Eystam Handbook

Methods Applied and Interpreintion of Parameters:

*  Measurement Condifions Further detalls are avadable lrom the Validation Repant at the ena

of the cartdicate All figures sated in the ceddicate ane valid at the irequency indicabed

® Antenng Pararmets @df TEL The depole @ mournted sith the gpacer o postion iis lesd
posnd exactly balow the center marking ol the lal phaniom saclion, wih (e arms arented
paralisl b tha body dmns

= Fed Port iinpedance and Helwn Loss: These paramelers are measuned with the dipole
posiliested e ihe lgued Nlled phasdorm. The impedance stated s transiommead from the
M suramaeEn Gl the SMA Conmector o It feed poml  The Relum LOSS ensures low
reflectod power Mo uncemainty regquned

o Epectnca) Deay One-way delny betwesn e SMA conneclor and the antenna lead paint
Ne Lincerasinty reguired

*  HAH mpoasured SAR measumed a1 the stilad antenna ngut powar

¢ SAR normalzed SAR as measured, nosmakeed lo ar input powar of 1 W al The anfanna
gonresalo

»  SAR for rormital TSL patarmietens: The measured TSL paramelen sre used 10 calculate e
neaminal SAE wean
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Appendia
Antenna Parameters with Head TSL
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Glossary:

TSL lesSue simutating kquid

CanvF senaibvily in TSL/ NORM x.y,z
A e applcable or not measured

Calibration is Performed According te the Following Standards:

a) IEEE Std 1528-2003, 1EEE Recommenged Practice lor Determning the Peak Spatal-
Averaged Specific Absarplion Bate (SAR) in the Human Hasd rom Wirless
Communications Devices: Maasuremant Techniques”, Decamber 2003

B} CENELEC EN 50361, “Basic standard for the measurermernt of Spectic Absorption Rate
relaled to human exposure o slaciromagnatic fiekds from mabile phones (300 MHz - 3
GHz), July 2001

t) Faderal Communications Commissicn Office of Enginaering & Technology (FCC OET),
‘Evalualing Complance with FCC Guidelngs for Hisman Exposure 1o Radiofmquency
Electromagnabc Fialds; Additional Informatian for Evaluafing Compliance ol Mobde and
Porable Devices with FCC Limits for Human Exposure to Radistrequency Emissions’,
Suppherment C [Edition 01-01} to Bullatin 65

Additional Documentation:
dl DASY4S System Handbaok

Mathods Applied and Interpretation of Parameters:
o Maasurement CondWions: Further defails are svailable from the Validalion Repor al the and
of the carfificate. All higures stated in the certificate are valid al the fréquency indicated,

* Antenna Parameters with TSL: The dipale is mounted with the spacer o pasition its feed
poind gxacily balow the cantar marking of the flat phantom section, with the srms arientad
parallal to the body axis,

*  Electrcal Delay: One-way dolay belwean the SMA connector and the antenng foed poind.
Mo uncenainty required.

* SAR messured SAR measured af the stated antanna inpit pawar,

* SARA nomaiized: SAR as measured, nermalized 1o an input power of 1 W at the T E
conmecior,

* SAR for nomingl T5L paramatars The measured TSL parametars are used io calculale the
nominal SAR sl
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Measurement Conditions

DAEY aysiam conl s i as ha given on 1

DASY Wemlon DASYE r-1r]
Exirapodaiian Advanoed Extrapcialion

Phantam Modiilar Flag Phanioen V5.0

Distancs Mipate Centar - THL 10 mm wilh Spa e
foom Scan Resalution de, gy, dr = § mm

Frequancy ) 1600 MHz = | MHz

Head TSL parameters

Tha liimeieg paramoiams ard caciiations were appled,

Temporature Parmittreity Conducsivity
Nominal Head TEL paremeiors ATk 400 1 41 mhaém
Messured Hesd TSL parametars [r- D S 36048 % 1 47 mhaim & & %
Hesd TEL lmparabure during lest (#1505 C — —-
SAR resultl with Head TSL

BAR avarnged over | cm’ {1 g) of Hesd THL condsion

BAH mansaen 250 i inpid powess mnImi /g

SAR normainea reifiall e In 1w 400 MW | g
| SAR for nomenal Hasd TSL paramatars romalized 1o 1% 0.4 mW (g = 17.0 % [k=2}
BAR averngad over 10 cm” {10 g) of Hesd TBL Condiion

GAR maasad 250 mW inpul powm 5ZTmW g

SlA nomalesd normained o 1W frmWig

AR for nemiral Hond TEL pammatam ' nammEized o 1w 20T MW g s 165 T (hed)

- Gamection o nomnal TEL paramatars scoindivg io d, chapier “BAR Sensilnhes”
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Appendix

Antenna Parameters with Head TSL
enpedance, ransiamed % food point 0L+ A5
Raluim Loss - 257l
General Antenna Parameters and Design
| Esctral Dainy jors dracson) 1195 s |

Aliwi forg Yaim e vt 100W radisted power, only a slighl warming of the dipole rear o feadpoin can be monsgied

The dipolw is madi of slordsd snmirigid ooaninl cabie. The center canducior of the leeding ling & diriscily conneohed o The
second s of Fe dipos. Th arenng & Bemofon Bhor-creuited for DC-gignals
Hullﬂhihmimlummhmmmﬂwmm band o the soldened conrecliong noar Bw
laadpainl may be domaged

Additional EUT Data
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Manutuciured an June 78, 2006
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Calibration Laboratory of
Schmid & Pariner

Engineering AG
Zeisghaunstrasss 41, 1004 Pusich, Switrariand
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Actredibed by o Swan Ancrsdnaben Serves | B8] Accrdiiation No: SCS 108
Thee Bewits Accreditaiion Ssrvice is one of (he Signatodies 16 (he EA
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Glossary:

TSL lissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z
M not applicable or nol 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-hekd

devices used in close proximity 1o 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
Electramagnetic 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 Bullatin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measuremen! Condifions: Further details are available from the Validation Repont at the end
of the cerificate. Al figures stated in the certificate are valid at the frequency indicated

Antenna Farameters with TSL: The dipole 1s mounted with the spacer o position its feed
paint exactly below the center marking of the flat phantom section, with the arms orented
paraliel to the body axis

Feed Poinl Impedance and Return Loss: These parameters are measured with the dipoke
positioned undar the liguid fillad phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed poinl. The Retum Loss ensures low
reflected power. No uncarainty required

Electrical Delay. One-way delay between the SMA connector and the antenna feed point
Mo uncertainty required

SAR measured: SAR measured at the staled antenna input power

SAR normalized’ SAR as measured, normalized to an Input power of 1 W at the antanna
connactor

SAR for noyninal TSL paramelers: The measurad TSL parameters are used io calculate the
naminal SAR resulf,

Canflicate Mo D24503-ROT_Fab i Page & of



Measurement Conditions

DASY sysiam confguralion, &4 lar as nol given on page 1.

DASY Version DASYE Wh.2
Extrapolation Advanced Exirapolation
Phantom Maodular Flal Phaniom V4.8
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, &z =5 mm
Frequency 2450 MHz 2 1 MHz
Head TSL parameters
The fallowing paramelers and calculations wer applied.
Temparatire Parmittivity Conductivity
Nominal Head TSL paramaters 220 °C 0.2 .59 mhaim
Moasured Hond TSL parsmaiers (22.0+02}°C IMBEE%N 1. TH miwdm 6 %
Hoad TSL temperature during test @207 £021°C - -
SAR result with Head TSL
SAR avaraged aver 1 cm' (1 g) of Mead TSL Conditian
SAR measised 250 mW inpul ot 1368 mW /g
SAR narmalized nommakeed io 1W Bd amw /g
BAR for nomina Haad TSL paramatsrs nommalkeed bo W S4.4 mW fg_:l:-i-;:rﬁ ik=2}
BAR avarsged over 10 am' {10 g) of Head TSL condifion
SAR maasured 250 mW inpul posssr BITmW (g
SAR normalised rosTrmiized o W 2685 mW I g
BAR fo nosrunal Haad TSL paramalars nasrralized (o YW 25.4 mW Ig £ 18.5 % [k=32)

Codificals Mo; DR450V2-B07 Fabio
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Body TSL param

aters

The lollowing pormmeters and calculabons ware appled.

Temparature Fll'l'li'l'l:l-'l:‘l‘ﬂ' Conductivity
Nominal Body TSL parameters 20°c 2.7 1 B85 mihaim
Measured Body TSL parameters (220202)'C f17¢+6% 200 mhoim £ 6 %,
Body TSL temperature during test (21.5 & 0.2 'C s ===

SAR result with Body TSL

SAR averaged over 1 cm' (1 g) of Body TSL Condition
BAR memsursd 250 mW Inpul poesr 131.'!!11;@-.';
SAR normighized nanmallzed o 1W G20 mwW /g

SAR for nomenad Body TSE paramabens mormalized io 16 S1.9mW /g £17.0 % [k=2)
SAR averaged over 10 em’ (10 g) of Body TSL condition

BAR measured 250 miY inpul powar 598 mW /g

SAR normmaleed rewmalized o 1W 239 mwW ig

SAR for namenal Body TSL paramalerns

rarrmalized io TW

23.7 mW [ g £ 16.5 % (k=3)

Cartficatn Mo D2450V2-B0T Fabi0
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Appendix
Antenna Parameaters with Head TSL

Impadance, ransformed |o fesd paint SA41)+ 20|00
Raiurm Loss « 26.8 dB

Antenna Parameters with Body TSL

impadance. Sammiorned bo feed point A5 01+ 3.8 0
Relum Loss -28.1 dB

General Antenna Paramaters and Design

Elacirical Dalay (one dirsction) 1,159 ns ]

Alter lang term wse with 100W mdialed pewer, only & slight warming of the dipale rsae e leadipaini caEn ba measured

The dipole is made ol standard samingid coaxial cable. The cenber conduaior af the feading (ine s direclly connected o hs
sacond arm of the dipole. The antenna is herelons shon-creulted for DC-signals

ho excessive Iorce mus! be applied bo the dipole arms. becawse (hey might bend o e soldensd connaclions naar the
faadpoint may be damisged

Additional EUT Data
Manufactured by SPEAG m
Manufachired on Wovernbssr 02, 2006

Cerlilicats Mo OX450%2-B07 Fabil Fage & of @



DASYS Validation Report for Head TSL

[habe Time: D& 022000 1431232

Test Labomitory: SPEAG Aunch, Switeerlomd

DUT: Dipole 2450 MHz: Type: D2450V2; Serial: D250V - SN:ROT

Communication System: UW: Froquency: 2450 MHz: Duty Cyvele: 151

Medium: HSL 1111 BR o

Medium parameiers used: 1~ 2450 MHz; o= 1.79 mho/m; &= 38,7 p = 1000 kp'm’
Phantom section: Flat Section

Measurement Standard; DASYS (IEEEIEC/ANSECO3.19-2007)

DASYS Configuration

Probe: FSIIWE - SNI206: ConvF(4.33, 4.53, 4.53 ) Calibrated: 26,06, 2009
mensor-Surbice: T o Mechanical Surlice Detection)

Ebectromics: DAES Snidl]: Calibeated: 07,03, 20009

Phaitomm: Flat Fhantom 5.0 (front); Type: QDUODPSOAA; Sertal: (601

Measurement SW: DASYS, V3.2 Build 157; SEMCAD X Version 14.0 Build 57

Pin=250 mW /d=10mm, dist=3.0mm {ES-Probe)/Zoom Scan (7x7x7) 'WCube D: Measuremeni
grd: dx=Smm. dy=5mm. de=5mm

Relerence Value = 1025 Vim: Power Drift = 0,033 dR

Penk SAR (extrapolmed) = 27.9 Wikg

SARIY g) = 100 mWig: SARIID g) = 6.37 mWig

Maximum value of SAR {measured) = 17.5 mWig

£

M

B = 17.5mWig

Cerificais Mo D245002-807 Fekid Page 6 ol &



Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body

Ehbes | urme; £ A2 200000 15: 49205
Test Labormtory; SPEAC, Zurich, Switzerland
DUT: MMpole 2450 Ml Type: D450 2; Serial: D2450V2 - ShR07

Communicution System: CW! Freguency: 2450 MHz Duty Cyele: 100

Medium: MSE L0 BA

Muedium parmameters used; = 2450 MHe 0 = 2 mho'm; o = S8 po< 1000 kg'm
Phantosn section: Flat Section

Mensurement Standiand; DASY 3 (IEEETEC/ANS] CA3,19-2007)

DASYS Conliguration
s Probet FSIOWE = SNI08; ConvF(.31, 430, 431 1 Colibeated: 26,06, 20K
o Sensor-Sorface. Jmn (Mechonical Surfce Detection)
o Electronics: DIAED Snaf | Calibrsted: 07032000
#  Mhandom: Flab Phantom 5.0 (back ki Type: QDOOODPS0AA; Serial: 1002

o Measurement SW: DASYS, VA2 Build 187: SEMCAD X ersion 400 Buikd 57

Pin250 mW /d=10mm, dist=30mm ( ES-Probe)/Zoom Scan (7x7x7) /Cube 0 SMeasuremen
gridk da=Smm. dv=5mm, de=5mm

Reference Value = 96,4 Vim: Power Diifi = -0.010 dB

Peak SAR featragnilited | = 26,7 Wk

SARE g = 13 mWigt SARD g) = 598 mWig

Muximum value of SAR (measured) = 17,1 mW/g

rh

0 dB = 17 ImWig

Coitficale Mo [I450VI-B0T Fabi10 Page 8 al 4



Impedance Measurement Plot for Body TSL
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