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1. GENERAL INFORMATION

Test Dates : Dec.27, 2011 ~ Dec.28, 2011

Manufacturer : SAMSUNG ELECTRONICS Co., Ltd.

Address : 416 Maetan3-Dong, Suwon City, Korea

Test Standard : §2.1093; FCC/OET Bulletin 65, Supplement C(June 2001)

Licensed Portable Transmitter Held to Ear (PCE)
Digital Transmitter System (DTS)
Tested for : FCC/TCB Certification

FCC Classification :

2. DESCRIPTION OF DEVICE
850/1900 GSM/GPRS Phone with Bluetooth, WLAN and EDGE Rx

Test Sample : only

Model Number : GT-S5220

Serial Number : Identical prototype (S/N : # FI-303-C)
Tx Freg.Range: 824.2 ~ 848.8 MHz (GSM850)

1850.20 ~ 1909.80 MHz (GSM1900)
2412 ~ 2462 MHz (WLAN)

Rx Freq.Range: 869.2 ~ 893.8 MHz (GSM850)
1930.20 ~ 1989.80 MHz (GSM1900)
2412 ~ 2462 MHz (WLAN)

Antenna Manufacturer : ETHERTRONICS
Model No.: 3001436
Antenna Dimensions : 49.97 X 10.76 X 6.99 (mm)
Separation distance between
8.40 mm
Main and Bluetooth antenna :
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3. DESCRIPTION OF TEST EQUIPMENT

3.1 SAR Measurement Setup

Robotic System

Measurements are performed using the DASY4 (or DASY5) automated dosimetric assessment
system. Which is made by Schmid & Partner Engineering AG (SPEAG) in Zurich, Switzerland
and consists of high precision robotics system (Staubli), robot controller, measurement server,
Samsung computer, near-field probe, probe alignment sensor, and the SAM twin phantom
containing the brain equivalent material. The robot is a six-axis industrial robot performing
precise movements to position the probe to the location (points) of maximum electromagnetic
field (EMF) (see Fig. 3.1).

Figure 3.1 SAR Measurement System Setup
System Hardware
A cell controller system contains the power supply, robot controller, teach pendant (Joystick),
and a remote control is used to drive the robot motors. The PC consists of the Samsung
computer with Windows XP system and SAR Measurement Software DASY4 (or DASY5), LCD
monitor, mouse and keyboard. The Staubli Robot is connected to the cell controller to allow
software manipulation of the robot. A data acquisition electronic (DAE) circuit that performs the
signal amplification, signal multiplexing, AD-conversion, offset measurements, mechanical
surface detection, collision detection, etc. is connected to the Electro-optical coupler (EOC).
The EOC performs the conversion from the optical into digital electric signal of the DAE and

transfers data to the measurement server.
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System Electronics

The DAE4(or DAES3) 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
P ‘ 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
0 ]
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

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

FCC ID: ASLGTS5220 Report Number: FI-303-S1 Page : 5 of 36

850/1900 GSM/GPRS Phone with
GW EUT Type: | Bluetooth, WLAN and EDGE Rx |Issue Date:| Dec.30, 2011
SAMSUNG Electronics C0O. LTD only




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 > 100mW/g; Linearity: + 0.2dB
[EX3DV4]
10 pW/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
measurement grids by manually teaching three points in
the robot. (See Figure 3.5)

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 50361:2001 and IEC 62209. 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

obtain proper dielectric constant (permittivity) and conductivity of

the desired tissue.

Figure 3.7 Simulated Tissue

Table 3.1 Composition of the Brain Tissue Equivalent Matter

WATER 40.29% | 50.75% | 55.24% | 70.23% | 62.7% 73.2%
SUGAR 57.90% | 48.21% - - - -
SALT 1.38% | 0094% | 0.24% 0.21% - 0.04%
TWEEN20 - - 4452% | 2956% | 37.3% | 26.76%

BACTERIACIDE | 0.18% | 0.10% - - - -
HEC 0.25% - - - - -

Dielectric Constant | 44 g, 55.20 40.00 53.30 39.2 52.7
Target

Cond”‘(:g‘/’ri;‘; Target | 4 900 0.970 1.400 1.520 1.80 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 835, 1900, 2450 MHz
Return Loss < -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

- End of page —
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3.7 Equipment Calibration

Table 3.2 Test Equipment Calibration
Type Calibration Due Date Serial No.
SPEAG E-Field Probe EX3DV4 Mar.22, 2012 3520
SPEAG DAE4 Mar.18, 2012 686
SPEAG Validation Dipole D835V2 Feb.23, 2013 4d050
SPEAG Validation Dipole D1900V2 Feb.23, 2013 5d082
SPEAG Validation Dipole D2450V2 Apr.19, 2013 708
St&ubli Robot RX90BL Not Required FO1/5N19A1/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
E4421B Signal Generator Oct.12, 2012 MY41000654
BBS3Q7ELU Power Amp Oct.12, 2012 1007D/C0035
E4419B Power meter Oct.12, 2012 GB41293847
E9300B Power sensor Jan.28, 2012 MY41495533
HP-8753ES Network Analyzer Apr.27, 2012 US39173712
HP85070C Dielectric Probe Kit Not Required US99360087
E4419B Power meter Feb.25, 2012 MY45103291
E9300B Power sensor Mar.04, 2012 MY41496209
E9300B Power sensor Mar.04, 2012 MY41496085
DASY4 S/W (ver 4.7) Not Required -
8560E Spectrum Analyzer Sep.16, 2012 3635A02452
778D Dual Directional Coupler May.18, 2012 18862
777D Dual Directional Coupler Mar.24, 2012 07526
Base Station Simulator Feb.09, 2012 GB43460148
Spectrum Analyzer Mar.08,2012 MY46187454
Communication tester(E5515C) Dec.19,2012 GB42230535
11636B Jul.05,2012 51942

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)
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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.

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

shell with the shape of an ear is a flat surface 6 mm thick at the ERP - ear referance pokn
= snirance Lo ear o
ERPs. L

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

phantoms on the ear reference point
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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

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).
Step 4

Rotate the handset around the vertical centerline until the phone (horizontal line) was

symmetrical was respect to the line NF.
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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”

LE

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

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

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

Step 3

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

Step 4

While maintaining the orientation of the phone, the phone was moved parallel to the reference
plane until any part of the phone touches the head. (In this position, point A was located on the
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.
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5.4 Body Holster/Belt Clip Configurations

Body-worn operating configurations are tested with the belt-clips and holsters attached to the
device and positioned against a flat phantom in a normal use configuration (see Figure 5.7). A
device with a headset output is tested with a headset connected to the device. Body dielectric

parameters are used.

Figure 5.7 Body Belt Clip and Holster Configurations

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

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

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.
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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 ;rs?tzzzwz] Divisor uncertainty vivor
(£%) (2%) o
Measurement System
Probe Calibration 11.00 normal 2.000 5.50 w0
Axial Isotropy 4.70 rectangular 1.732 0.7 1.90 w0
Hemispherical Isotropy 9.60 rectangular 1.732 0.7 3.88 0
Linearity 4.70 rectangular 1.732 2.71 0
System Detection Limits 0.25 rectangular 1.732 0.14 w0
Boundary effects 1.00 rectangular 1.732 0.58 ©
Readout electronics 0.30 normal 1.000 0.30 w0
Response time 0.80 rectangular 1.732 0.46 oo
RF ambient conditions 3.00 rectangular 1.732 1.73 0
Integration time 1.73 rectangular 1.732 1.00 oo
Mechanical constrains of robot 1.50 rectangular 1.732 0.87 L
Probe positioning 2.90 rectangular 1.732 1.67 oo
Extrapolation and integration 1.00 rectangular 1.732 0.58 oo
Test Sample Related
Test Sample positioning 1.12 normal 1.000 1.12 14
Device holded uncertainty 3.44 normal 1.000 3.44 L
Power Drift 5.00 rectangular 1.732 2.89 0
Phantom and Setup
Modular Phantom uncertainty 5.62 normal 1.000 5.62 2
Phantom uncertainty 4.00 rectangular 1.732 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 L
Liquid permittivity (deviation from target) 5.00 rectangular 1.732 0.6 1.73 L
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
(x%) (%) 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 0
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 °
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 0
Probe positioning 2.90 rectangular 1.732 1 1.67 L
Extrapolation and integration 1.00 rectangular 1.732 1 0.58 0
Test Sample Related
Test Sample positioning 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 o
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 L
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
(x%) (2%) o
Measurement System
Probe Calibration 11.00 normal 2.000 1 5.00 o0
Axial Isotropy 4.70 rectangular 1.732 0.7 1.90 0
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 o
Boundary effects 1.00 rectangular 1.732 1 0.58 o0
Readout electronics 0.30 normal 1.000 1 0.30 o0
Response time 0.80 rectangular 1.732 1 0.46 ©
RF ambient conditions 3.00 rectangular 1.732 1 1.73 0
Integration time 0.00 rectangular 1.732 1 0.00 o
Mechanical constrains of robot 1.50 rectangular 1.732 1 0.87 0
Probe positioning 2.90 rectangular 1.732 1 1.67 0
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 o
Power Drift 5.00 rectangular 1.732 1 2.89 0
Phantom and Setup
Modular Phantom uncertainty 2.32 Normal 1.0001 1 2.32 2
Phantom uncertainty 4.00 rectangular 1.732 1 2.31 0
Liquid conductivity (deviation from target) 5.00 rectangular 1.732 0.64 1.85 0
Liquid conductivity (measurement error) 2.04 normal 1.000 0.64 1.30 o0
Liquid permittivity (deviation from target) 5.00 rectangular 1.732 0.6 1.73 0
Liquid permittivity (measurement error) 4.27 normal 1.000 0.6 2.56 0
Combined Standard Uncertainty Normal - - 11.32 728
Extended Standard Uncertainty(K=2.00) 22.64 728
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7. SYSTEM VERIFICATION
7.1 Tissue Verification

Table 7.1 MEASURED TISSUE PARAMETERS

83MHzHead 83MHzBady 1900VHz Head 1900VHzBody 2450MHz Head 2450MHzBody
Taget | Meosred | Taget | Measred | Towet | Meosired | Taget | Measred | Taget | Messred | Tawet | Measured
Date Dec27,2011 Dec27,2011 Dec27,2011 Dec27,2011 Dec28, 2011 Dec28 2011
Lt 25 25 24 22 22 20
Temperature(°C)
CD'e'eCt”,Cn .| w5 #16 52 57 4 39 53 514 22 389 57 516
onstant: a
Conductivity: 09 091 o7 | ow 14 142 152 152 18 184 1% 12
Tissue
pasue 83BDF2001L 83BR001M 1000F2001T 190082002 2450MF2001B 2450B2001C

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 D, Graphic Plot

Attached)
Table 7.2 System Validation Results
System Targeted Measured | Normalized Deviation Liqui . Input
A : quid Ambient
valigation | Tisste |- B0e | s | oawid) (%) Pate | Temperature(°C) | Temperature("C) | oy
835MHz Dec.27,
4d050 : 9.61 2.42 9.68 0.73 225 22.8 250
Brain 2011
835MHz Dec.27,
4d050 10.0 2.38 9.52 -4.80 225 22.9 250
Body 2011
1900MHz Dec.27,
5d082 i 41.4 4.34 434 4.83 22.4 22.8 100
Brain 2011
1900MHz Dec.27,
5d082 40.7 3.87 38.7 -4.91 222 22.8 100
Body 2011
2450MH Dec.28,
708 M2 558 5.67 56.7 1.61 ee 222 225 100
Brain 2011
2450MHz Dec.28,
708 51.2 4.96 49.6 -3.13 22.0 225 100
Body 2011

*Validation was measured with input power 100 mW, 250mW and normalized to 1W.

z 4 _y
x

3D Probe positioner

Distance Holder

Field probe

" [ Fiat Phantom

Att

Figure 7.1 Dipole Validation Test Setup

PM: Dual CH Power Me«Q
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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-S5220

Band Channel Voice 1Tx 2Tx 3Tx 4Tx
128 32.20 32.16 32.10 28.93 26.98
850

190 32.01 31.96 31.91 28.74 26.82

[dBm]
251 31.88 31.83 31.80 28.63 26.70
512 29.30 29.25 29.18 26.04 24.06

1900
661 29.42 29.36 29.28 26.11 2417

[dBm]
810 29.34 29.30 29.21 26.05 2412

Table 8.2 Calculated Frame-Averaged Output Power Table for GT-S5220
Band Channel Voice 1Tx 2Tx 3Tx 4Tx
128 23.17 23.13 26.08 24.67 23.97
850

190 22.98 22.93 25.89 24.48 23.81

[dBm]
251 22.85 22.80 25.78 24.37 23.69
512 20.27 20.22 23.16 21.78 21.05

1900
661 20.39 20.33 23.26 21.85 21.16

[dBm]
810 20.31 20.27 23.19 21.79 21.11
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Note:
Both burst-averaged and calculated frame-averaged powers are included. The bolded GPRS
modes were selected according to the highest frame-averaged output power table per KDB

Publication 941225 DO03.
The GSM conducted powers are reported and measured by base station simulator E5515C.
GPRS(GMSK) output powers were measured with CS1.
GSM Class : B
GPRS Multislot Class : 12 (max 4 Tx Uplink slots)
EDGE Multislot class: EDGE Rx Only

DTM Multislot Class : N/A

*The calculated frame averaged output powers are derived from GPRS power table with time

averaging. To average output power, subtract 10*log(Num of Tx slot) from GPRS power.
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Table 8.3 Average RF Power (802.11b Mode)

802.11b Mode Rate Measured Limit
Freguency[MHz] | Channel No. {Mbpz) Power{dBm) {dBm)
1 Mbps 13.85 30
2412 1 2 Mbps 13.88 30
5.5 Mbps 13.92 30
11 Mbps 14.21 30
1 Mbps 14.04 30
2437 6 2 Mbps 14.09 30
5.5 Mbps 14.18 30
11 Mbps 14.06 30
1 Mbps 14.37 30
2462 1 2 Mbps 14.41 30
5.5 Mbps 14.52 30
11 Mbps 14.41 30
Table 8.4 Average RF Power (802.11g Mode)
802.11g Mode Rate Measured Limnit
Frequency[MHz] | Channel No. (Mbps) Power{dBm) {dBm)
& Mbps 1247 30
9 Mbps 1247 30
12 Mbps 12.14 30
43 1 18 Mbps 1216 30
24 Mbps 1213 30
36 Mbps 12.07 30
48 Mbps 11.58 30
54 Mbps 10.61 30
& Mbps 12.10 30
9 Mbps 12.08 30
12 Mbps 12.04 30
- " 18 Mbps 11.84 30
24 Mbps 11.73 30
36 Mbps 11.65 30
48 Mbps 1115 30
54 Mbps 10.18 30
& Mbps 12.47 30
9 Mbps 12.44 30
12 Mbps 12.42 30
o 11 18 Mbps 12.39 30
24 Mbps 12.30 30
36 Mbps 12.23 30
48 Mbps M.77 30
54 Mbps 10.80 30
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Table 8.5 Average RF Power (802.11n Mode)

502.11n Mode Rate Measured Limit
Frequency[MHz] | Channel No. (Mbps) Power{dBm) {dBm)

65 Mbps 11.41 30

13 Mbps 11.23 30

19.5 Mbps 11.28 30

2412 1 26 Mbps 12.23 30

39 Mbps 12.14 30

52 Mbps 1147 30

53.5 Mbps 10.28 30

65 Mbps 9.34 30

65 Mbps 11.26 30

13 Mbps 1112 30

19.5 Mbps 11.23 30

2437 " 26 Mbps 1210 30

39 Mbps 11.95 30

52 Mbps 11.09 30

53.5 Mbps 10.14 30

65 Mbps 9.29 30

65 Mbps 11.55 30

13 Mbps 11.42 30

19.5 Mbps 11.50 30

e 11 26 Mbps 12.35 30

39 Mbps 12.26 30

52 Mbps 11.35 30

58.5 Mbps 10.46 30

65 Mbps 9.55 30
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Simultaneous Transmission
Refer to the FCC OET document, ‘SAR Evaluation Considerations for Handsets with Multiple
Transmitters and Antennas’ (Feb 2008)

Table 8.6 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

Table 8.7 Summary of SAR Evaluation Requirements for Cell phones with Multiple Transmitters

Individual Transmitter

Simultaneous Transmission

Licensed

Transmitters

Routine evaluation required

SAR not required:

Unlicensed only

Unlicensed

Transmitters

When there is no simultaneous transmission —
o output < 60/f: SAR not required
o output = 60/f: stand-alone SAR required

When there is simultaneous transmission —

Stand-alone SAR not required when

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

O output < PRef and antenna is = 2.5 cm from
other antennas

O output < PRef and antenna is < 2.5 cm from
other antennas, each with either output power
< PRefor 1-g SAR < 1.2 W/kg

Otherwise stand-alone SAR is required

When stand-alone SAR is required
o test SAR on highest output channel for each
wireless mode and exposure condition
o if SAR for highest output channel is > 50%
of SAR limit, evaluate all channels according to

normal procedures

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

for all simultaneous transmitting antennas

o when SAR to antenna separation ratio of

simultaneous transmitting antenna pair is
<0.3

SAR required:

Licensed & Unlicensed

antenna pairs with SAR to antenna separation
ratio = 0.3; test is only required for the
configuration that results in the highest SAR in
standalone configuration for each wireless
mode and exposure condition

Note: simultaneous transmission exposure
conditions for head and body can be different
for different style phones; therefore, different

test requirements may apply
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Table 8.8 Simultaneous Transmission Summation for Held to Ear Voice Call

Simult GSM850 | WIFISAR | E=SAR | Simult GSM1900 | WIFISAR | £ SAR
Configuration Configuration
Tx SAR(W/Kg) (W/Kg) (W/Kg) Tx SAR(W/Kg) (W/Kg) (W/Kg)
Right Cheek 0.769 0.097 0.866 Right Cheek 0.634 0.097 0.731
Head Right Tilt 0.295 0.025 0.320 Head Right Tilt 0.207 0.025 0.232
SAR Left Cheek 0.786 0.198 0.984 SAR Left Cheek 0.383 0.198 0.581
Left Tilt 0.285 0.030 0.315 Left Tilt 0.213 0.030 0.243

Table 8.9 Simultaneous Transmission Summation for 2G/3G Data and WIFI(Body-Worn)

2G/3G SAR | WIFI SAR Z SAR
Configuration Mode
(W/Kg) (W/Kg) (W/Kg)
GPRS850 SAR(W/Kg) 0.612 0.033 0.645
Back
GPRS1900 SAR(W/Kg) 0.260 0.033 0.293

Multiple Antenna/Transmission Information for GT-S5220

The separation between the main antenna and the Bluetooth antennas is 8.4 mm.

RF Conducted Power of Bluetooth Tx is 7.64 dBm.
RF Conducted Power of WLAN Tx is 14.37 dBm

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 0.612 + 0
= 0.612, 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 0.612 + 0.033 = 0.645, 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 Drift | SAR Level
Mode Side . Battery
MHz Ch Start End Position Type (dB) (W/kg)
836.6 190 | GSM850 | 32.04 | 32.00 Right | Cheek/Touch Intenna Standard -0.012 0.769
836.6 190 | GSM850 | 31.97 | 31.99 Right Ear/Tilt 15° Intenna Standard 0.026 0.295
836.6 190 GSM850 | 31.99 | 32.04 Left Cheek/Touch Intenna Standard -0.011 0.786
836.6 190 | GSM850 | 32.05 | 32.05 Left Ear/Tilt 15° Intenna Standard 0.036 0.285
ANSI / IEEE C95.1 1992 — SAFETY LIMIT
Spatial Peak 1.6W/kg (mWI/g)
. averaged over 1 gram
Uncontrolled Exposure / General Population

NOTES:

1.

ook 0N

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 [June 2001].
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 (June,
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 Separation Test e Tx Drift SAR

Mode ) . Battery GPRS Level
MHz Cch Start | End Distance Position Type Slots (dB) (Wikg)
836.6 | 190 | GPRS850 | 31.88 | 31.92 | 1.5 cm [w/o Holster] Back Intenna Standard 2 -0.020 0.612
836.6 | 190 | GPRS850 | 28.70 | 28.77 | 1.5 cm [w/o Holster] Back Intenna Standard 3 0.000 0.445
836.6 | 190 | GPRS850 | 26.82 | 26.86 | 1.5 cm [w/o Holster] Back Intenna Standard 4 -0.017 0.370

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 [June 2001].

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

3. Liquid tissue depth is 15.2 + 0.2cm

4. Battery is fully charged for all readings.

5. Test Configuration O With Holster Without Holster

6. 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.

7. Justification for reduced test configurations: Per FCC/OET Bulletin 65 Supplement C (June,
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).

8. Device was tested using a fixed spacing; a separation distance of 15 mm is chosen because

Grantee has determined that it supports the types of body-worn accessories available in the
marketplace to users for this handset.
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8.3 GSM1900 Head SAR Results

Frequency Conducted . Test Antenna Drift | SAR Level
Mode Side . Battery
MHz ch Start End Position Type (dB) (W/kg)
1880 661 | GSM1900 | 29.38 | 29.39 Right | Cheek/Touch Intenna Standard | -0.033 0.634
1880 661 | GSM1900 | 29.40 | 29.44 Right Ear/Tilt 15° Intenna Standard 0.020 0.207
1880 661 | GSM1900 | 29.42 | 29.45 Left Cheek/Touch Intenna Standard 0.003 0.383
1880 661 | GSM1900 | 29.39 | 29.44 Left Ear/Tilt 15° Intenna Standard | -0.059 0.213
ANSI / IEEE C95.1 1992 — SAFETY LIMIT
Spatial Peak 1.6W/kg (mWi/g)
. averaged over 1 gram
Uncontrolled Exposure / General Population

NOTES:

1.

ook 0N

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 [June 2001].
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 (June,
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)

Conducted Tx ; SAR
Frequency Separation Test Antenna GPRS Drift
Mode Distance Position Type Battery Level
MHz | Ch Start End yp Slots (dB) (Wikg)
1880 | 661 | GPRS1900 | 29.20 29.25 1.5 cm [w/o Holster] Back Intenna Standard 2 0.038 0.260
1880 | 661 | GPRS1900 | 26.11 26.15 1.5 cm [w/o Holster] Back Intenna Standard 3 -0.013 0.187
1880 | 661 | GPRS1900 | 24.15 24.16 1.5 cm [w/o Holster] Back Intenna Standard 4 -0.076 0.158

Uncontrolled Exposure / General Population

ANSI / IEEE C95.1 1992 — SAFETY LIMIT
Spatial Peak 1.6W/kg (mWI/g)
averaged over 1 gram

NOTES:

1.

ook N

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 [June 2001].
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 O With Holster Without Holster

Justification for reduced test configurations: This model supports GPRS CLASS "12" (4Tx)

So the burst power and timing period is more than 2dB higher in GPRS mode than in

GSM1900 mode. Hence, the GSM1900 mode was not measured.

Justification for reduced test configurations: Per FCC/OET Bulletin 65 Supplement C (June,
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).

Device was tested using a fixed spacing; a separation distance of 15 mm is chosen because
Grantee has determined that it supports the types of body-worn accessories available in the
marketplace to users for this handset.

FCC ID: ASLGTS5220

Report Number: FI-303-S1 Page : 31 of 36

850/1900 GSM/GPRS Phone with
w EUT Type: | Bluetooth, WLAN and EDGE Rx |Issue Date:| Dec.30, 2011
SAMSUNG Electronics C0O. LTD only




8.5 WLAN Head SAR Results

Frequency Conducted . Test Antenna Drift | SAR Level
Mode Side . Battery
MHz Ch Start | End Position Type (dB) (W/kg)
2462 11 WLAN 14.30 | 14.32 Right Cheek/Touch Intenna Standard 0.107 0.097
2462 11 WLAN 14.32 | 14.35 Right Ear/Tilt 15° Intenna Standard 0.011 0.025
2462 11 WLAN 14.37 | 14.37 Left Cheek/Touch Intenna Standard 0.156 0.198
2462 11 WLAN 14.36 | 14.32 Left Ear/Tilt 15° Intenna Standard 0.066 0.030
ANSI / IEEE C95.1 1992 — SAFETY LIMIT
Spatial Peak 1.6W/kg (mWI/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 [June 2001].
2. Tissue parameters and temperatures are listed on the SAR plot.
3. Liquid tissue depth is 15.2 £ 0.2cm
4. Battery is fully charged for all readings.
5. Test Configuration Manu. Test Codes [ Base Station Simulator
6. Justification for reduced test configurations for WIFI channels per KDB Publication 248227 and
April 2010 FCC/TCB Meeting Notes for 2.4 GHz WIFI: Highest average RF output power
channel for the lowest data rate were selected for SAR evaluation. Other IEEE 802.11 modes
(including 802.11g and n) were not investigated since the average output powers were not
greater than 0.25dB than that of the corresponding channel in the lowest data rate IEEE 802.11b
mode.
7. WLAN Transmission was verified using a spectrum analyzer.
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8.6 WLAN Body SAR Results(Without Holster)

i SAR

Frequency Conducted Separation Test Antenna Drift

Mode i . Battery Level
MHz | Ch Start End Distance Position Type (dB) (Wikg)
2462 1" WLAN 14.35 14.39 1.5 cm [w/o Holster] Back Intenna Standard 0.126 0.033

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

NOTES:

1.

o gk 0N

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 [June 2001].
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 I With Holster Without Holster

Justification for reduced test configurations for WIFI channels per KDB Publication 248227 and
April 2010 FCC/TCB Meeting Notes for 2.4 GHz WIFI: Highest average RF output power
channel for the lowest data rate were selected for SAR evaluation. Other IEEE 802.11 modes
(including 802.11g and n) were not investigated since the average output powers were not
greater than 0.25dB than that of the corresponding channel in the lowest data rate IEEE 802.11b
mode.

Device was tested using a fixed spacing; a separation distance of 15 mm is chosen because
Grantee has determined that it supports the types of body-worn accessories available in the
marketplace to users for this handset.

WLAN Transmission was verified using a spectrum analyzer.
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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:
GSMB850: Head: 0.786W/Kg : Body-worn: 0.612W/Kg
GSM1900: Head: 0.634W/Kg : Body-worn: 0.260W/Kg
WLAN: Head: 0.198W/Kg : Body-worn: 0.033W/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.
A.1).

san- 4 (4) 0
dt\ dm ) dt\ pdv

Figure A.1 SAR Mathematical Equation

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

SAR = 0oF?/p
Where :
o

conductivity of the tissue-simulant material (S/m)
= mass density of the tissue-simulant material (kg/m®)
Total RMS electric field strength (V/m)

p
E

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 B 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;

n T
A 1 i. i
i’ | L. =
i 1 i |
| N -
. ] .
L LT . oL
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 (mW/g) (W/kg) or (mW/g)
1
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.

3 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: 4d050

Program Name: 835MHz Dipole Validation 2011.12.27

Procedure Name: 835MHz @ 250mW

Meas. Ambient Temp(celsius)-22.8,Tissue Temp(celsius)-22.5;Test Date-27/Dec/2011

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; o = 0.91 mho/m; €, = 41.6; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(9.52, 9.52, 9.52); Calibrated: 2011-03-22
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn686; Calibrated: 2011-03-18

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

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

835MHz @ 250mW/Area Scan (51x51x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 2.57 mW/g

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

Reference Value = 53.4 VV/m; Power Drift = -0.036 dB

Peak SAR (extrapolated) = 3.64 W/kg

SAR(1 g) = 2.42 mWIg; SAR(10 g) = 1.57 mWIg

Maximum value of SAR (measured) = 2.61 mW/g

dB
— 0.000

—-2.16

-4.32

-6.48

-8.64

-10.8

0 dB =2.61mW/g



DUT: Dipole 835 MHz; Serial: 4d050

Program Name: 835MHz Dipole Validation 2011.12.27

Procedure Name: 835MHz @ 250mW

Meas. Ambient Temp(celsius)-22.9,Tissue Temp(celsius)-22.5;Test Date-27/Dec/2011

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; 6 = 0.97 mho/m; ¢, = 53.7; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(9.49, 9.49, 9.49); Calibrated: 2011-03-22

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

- Electronics: DAE4 Sn686; Calibrated: 2011-03-18

- Phantom: Triple Flat Phantom 5.1; Type: Triple Flat Phantom 5.1; Serial: MP-1003

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

835MHz @ 250mW/Area Scan (51x51x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 2.67 mW/g

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

Reference Value = 51.3 V/m; Power Drift = 0.003 dB

Peak SAR (extrapolated) = 3.55 W/kg

SAR(1 g) = 2.38 mWI/g; SAR(10 g) = 1.55 mWI/g

Maximum value of SAR (measured) = 2.57 mW/g

dB
— 0.000

—-2.12

-4.24

-6.36

-8.48

-10.6

0dB =2.57TmW/g



DUT: Dipole 1900 MHz; Serial: 5d082

Program Name: 1900MHz Dipole Validation 2011.12.27

Procedure Name: 19900MHz @ 100mW

Meas. Ambient Temp(celsius)-22.8,Tissue Temp(celsius)-22.4;Test Date-27/Dec/2011

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; ¢ = 1.42 mho/m; €, = 39; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(8.07, 8.07, 8.07); Calibrated: 2011-03-22
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn686; Calibrated: 2011-03-18

- 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) = 5.67 mW/g

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

Reference Value = 46.7 VV/m; Power Drift = -0.025 dB

Peak SAR (extrapolated) = 7.94 W/kg

SAR(1 g) = 4.34 mWI/g; SAR(10 g) = 2.27 mW/g

Maximum value of SAR (measured) = 4.86 mW/g

dB
— 0.000

—{-3.48

-6.96

-10.4

-13.9

-17.4

0 dB =4.86mW/g



DUT: Dipole 1900 MHz; Serial: 5d082

Program Name: 1900MHz Dipole Validation 2011.12.27

Procedure Name: 19900MHz @ 100mW

Meas. Ambient Temp(celsius)-22.8,Tissue Temp(celsius)-22.2;Test Date-27/Dec/2011

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; ¢ = 1.52 mho/m; €, = 51.4; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(8.33, 8.33, 8.33); Calibrated: 2011-03-22

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

- Electronics: DAE4 Sn686; Calibrated: 2011-03-18

- Phantom: Triple Flat Phantom 5.1; Type: Triple Flat Phantom 5.1; Serial: MP-1003

- 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) = 5.47 mW/g

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

Reference Value = 52.3 V/m; Power Drift = -0.190 dB

Peak SAR (extrapolated) = 6.92 W/kg

SAR(1 g) = 3.87 mWI/g; SAR(10 g) = 2.04 mWI/g

Maximum value of SAR (measured) = 4.32 mW(/g

dB
— 0.000

—-3.48

-6.96

-10.4

-13.9

-17.4

0dB =4.32mW/g



DUT: Dipole 2450 MHz; Serial: 708

Program Name: 2450MHz Dipole Validation 2011.12.28

Procedure Name: 2450MHz @ 100mW

Meas. Ambient Temp(celsius)-22.5,Tissue Temp(celsius)-22.2;Test Date-28/Dec/2011

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; ¢ = 1.84 mho/m; €, = 38.9; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(7.25, 7.25, 7.25); Calibrated: 2011-03-22
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn686; Calibrated: 2011-03-18

- 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) = 7.36 mW/g

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

Reference Value = 36.3 V/m; Power Drift = 0.058 dB

Peak SAR (extrapolated) = 12.2 W/kg

SAR(1 g) = 5.67 mWI/g; SAR(10 g) = 2.6 mWI/g

Maximum value of SAR (measured) = 6.43 mW(/g

dB
— 0.000

—-4.54

-9.08

-13.6

-18.2

-22.7

0 dB =6.43mW/g



DUT: Dipole 2450 MHz; Serial: D2450V2 - SN:708

Program Name: 2450MHz Dipole Validation 2011.12.28

Procedure Name: 2450MHz @ 100mW

Meas. Ambient Temp(celsius)-22.5,Tissue Temp(celsius)-22.0;Test Date-28/Dec/2011

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; ¢ = 1.92 mho/m; €, = 51.6; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(7.43, 7.43, 7.43); Calibrated: 2011-03-22

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

- Electronics: DAE4 Sn686; Calibrated: 2011-03-18

- Phantom: Triple Flat Phantom 5.1; Type: Triple Flat Phantom 5.1; Serial: MP-1003

- 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) = 6.09 mW/g

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

Reference Value = 50.4 V/m; Power Drift = -0.013 dB

Peak SAR (extrapolated) = 9.83 W/kg

SAR(1 g) = 4.96 mWI/g; SAR(10 g) = 2.33 mWI/g

Maximum value of SAR (measured) = 5.53 mW(/g

dB
— 0.000

—-4.48

-6.96

-13.4

-17.9

-22.4

0 dB = 5.53mW/g
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Plots of The SAR Measurements



DUT: GT-S5220; Serial: FI-303-C

Program Name: GT-S5220 GSM850 Right (Job No. : FI-303)

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

Meas. Ambient Temp(celsius)-22.8,Tissue Temp(celsius)-22.5;Test Date-27/Dec/2011

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 836.6 MHz; g = 0.91 mho/m; €, = 41.6; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(9.52, 9.52, 9.52); Calibrated: 2011-03-22
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn686; Calibrated: 2011-03-18

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

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

Cheek/Touch, Ch.190, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.825 mW/g

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

Reference Value = 28.7 V/m; Power Drift = -0.012 dB

Peak SAR (extrapolated) = 1.33 W/kg

SAR(1 g) = 0.769 mWI/g; SAR(10 g) = 0.512 mWI/g

Maximum value of SAR (measured) = 0.818 mW/g

dB
— 0.000

—-2.72

-b.44

-8.16

-10.9

-13.6

0 dB = 0.818mW/g



DUT: GT-S5220; Serial: FI-303-C

Program Name: GT-S5220 GSM850 Right (Job No. : FI-303)

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

Meas. Ambient Temp(celsius)-22.8,Tissue Temp(celsius)-22.5;Test Date-27/Dec/2011

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 836.6 MHz; g = 0.91 mho/m; €, = 41.6; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(9.52, 9.52, 9.52); Calibrated: 2011-03-22
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn686; Calibrated: 2011-03-18

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

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

Ear/Tilt, Ch.190, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.315 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 = 12.7 V/m; Power Drift = 0.026 dB

Peak SAR (extrapolated) = 0.377 W/kg

SAR(1 g) = 0.295 mWI/g; SAR(10 g) = 0.219 mWI/g

Maximum value of SAR (measured) = 0.311 mW/g

dB
— 0.000

—-1.77

-3.54

-b.30

-7.07

-8.84 e
0 dB =0.311mW/g




DUT: GT-S5220; Serial: FI-303-C

Program Name: GT-S5220 GSM850 Left (Job No. : FI-303)

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

Meas. Ambient Temp(celsius)-22.8,Tissue Temp(celsius)-22.5;Test Date-27/Dec/2011

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 836.6 MHz; g = 0.91 mho/m; €, = 41.6; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(9.52, 9.52, 9.52); Calibrated: 2011-03-22
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn686; Calibrated: 2011-03-18

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

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

Cheek/Touch, Ch.190, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.783 mW/g

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

Reference Value = 30.8 V/m; Power Drift = -0.011 dB

Peak SAR (extrapolated) = 1.04 W/kg

SAR(1 g) = 0.786 mWI/g; SAR(10 g) = 0.558 mWI/g

Maximum value of SAR (measured) = 0.813 mW/g

dB
— 0.000

—-2.88

-b.76

-8.64

-11.5

-14.4

0 dB = 0.813mW/g



DUT: GT-S5220; Serial: FI-303-C

Program Name: GT-S5220 GSM850 Left (Job No. : FI-303)

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

Meas. Ambient Temp(celsius)-22.8,Tissue Temp(celsius)-22.5;Test Date-27/Dec/2011

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 836.6 MHz; g = 0.91 mho/m; €, = 41.6; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(9.52, 9.52, 9.52); Calibrated: 2011-03-22
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn686; Calibrated: 2011-03-18

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

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

Ear/Tilt, Ch.190, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.302 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 = 15.1 V/m; Power Drift = 0.036 dB

Peak SAR (extrapolated) = 0.371 W/kg

SAR(1 g) = 0.285 mWI/g; SAR(10 g) = 0.213 mWI/g

Maximum value of SAR (measured) = 0.301 mW(/g

dB Y
— 0.000 A

—-1.82

-3.64

-b.46

-7.28

-9.10

0 dB = 0.301mW/g



DUT: GT-S5220; Serial: FI-303-C

Program Name: GT-S5220 GSM850 Left (Job No. : FI-303)

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

Meas. Ambient Temp(celsius)-22.8,Tissue Temp(celsius)-22.5;Test Date-27/Dec/2011

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 836.6 MHz; g = 0.91 mho/m; €, = 41.6; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(9.52, 9.52, 9.52); Calibrated: 2011-03-22
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn686; Calibrated: 2011-03-18

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

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

Cheek/Touch, Ch.190, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.783 mW/g

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

Reference Value = 30.8 V/m; Power Drift =-0.011 dB

Peak SAR (extrapolated) = 1.04 W/kg

SAR(1 g) = 0.786 mWI/g; SAR(10 g) = 0.558 mWI/g

Maximum value of SAR (measured) = 0.813 mW/g

1g/10g Averaged SAR
AR, Zoom Scan:VWahie Along 2, E=3, ¥=1

08 =

0z —




DUT: GT-S5220; Serial: FI-303-C

Program Name: GT-S5220 GPRS850 Body (Job No. : FI-303)

Procedure Name: Body, Ch. 190, Ant. Intenna, Bat. Standard Back 2Tx 15mm

Meas. Ambient Temp(celsius)-22.9,Tissue Temp(celsius)-22.5;Test Date-27/Dec/2011

Communication System: GPRS 850; Frequency: 836.6 MHz;Duty Cycle: 1:4.15
Medium parameters used: f = 836.6 MHz; g = 0.97 mho/m; ¢, = 53.7; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(9.49, 9.49, 9.49); Calibrated: 2011-03-22

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

- Electronics: DAE4 Sn686; Calibrated: 2011-03-18

- Phantom: Triple Flat Phantom 5.1; Type: Triple Flat Phantom 5.1; Serial:MP-1003
- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8
Build 184

Body, Ch. 190, Ant. Intenna, Bat. Standard Back 2Tx 15mm/Area Scan (51x71x1):
Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.681 mW/g

Body, Ch. 190, Ant. Intenna, Bat. Standard Back 2Tx 15mm/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 23.9 V/m; Power Drift = -0.020 dB

Peak SAR (extrapolated) = 0.859 W/kg

SAR(1 g) = 0.612 mWI/g; SAR(10 g) = 0.416 mW/g

Maximum value of SAR (measured) = 0.655 mW/g

dB
— 0.000

—-2.24

-4.48

-6.72

-8.96

-11.2

0 dB = 0.655mW/g



DUT: GT-S5220; Serial: FI-303-C

Program Name: GT-S5220 GPRS850 Body (Job No. : FI-303)

Procedure Name: Body, Ch. 190, Ant. Intenna, Bat. Standard Back 3Tx 15mm

Meas. Ambient Temp(celsius)-22.9,Tissue Temp(celsius)-22.5;Test Date-27/Dec/2011

Communication System: GPRS 850; Frequency: 836.6 MHz;Duty Cycle: 1:2.767
Medium parameters used: f = 836.6 MHz; g = 0.97 mho/m; ¢, = 53.7; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(9.49, 9.49, 9.49); Calibrated: 2011-03-22

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

- Electronics: DAE4 Sn686; Calibrated: 2011-03-18

- Phantom: Triple Flat Phantom 5.1; Type: Triple Flat Phantom 5.1; Serial:MP-1003
- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8
Build 184

Body, Ch. 190, Ant. Intenna, Bat. Standard Back 3Tx 15mm/Area Scan (51x71x1):
Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.476 mW/g

Body, Ch. 190, Ant. Intenna, Bat. Standard Back 3Tx 15mm/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 20.0 V/m; Power Drift = 0.000 dB

Peak SAR (extrapolated) = 0.696 W/kg

SAR(1 g) = 0.445 mWI/g; SAR(10 g) = 0.306 mW/g

Maximum value of SAR (measured) = 0.472 mW/g

dB
— 0.000

—-2.38

-4.76

-f.14

-9.52

-11.9

0dB =0.472mW/g



DUT: GT-S5220; Serial: FI-303-C

Program Name: GT-S5220 GPRS850 Body (Job No. : FI-303)

Procedure Name: Body, Ch. 190, Ant. Intenna, Bat. Standard Back 4Tx 15mm

Meas. Ambient Temp(celsius)-22.9,Tissue Temp(celsius)-22.5;Test Date-27/Dec/2011

Communication System: GPRS 850; Frequency: 836.6 MHz;Duty Cycle: 1:2.075
Medium parameters used: f = 836.6 MHz; g = 0.97 mho/m; ¢, = 53.7; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(9.49, 9.49, 9.49); Calibrated: 2011-03-22

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

- Electronics: DAE4 Sn686; Calibrated: 2011-03-18

- Phantom: Triple Flat Phantom 5.1; Type: Triple Flat Phantom 5.1; Serial:MP-1003
- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8
Build 184

Body, Ch. 190, Ant. Intenna, Bat. Standard Back 4Tx 15mm/Area Scan (51x71x1):
Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.405 mW/g

Body, Ch. 190, Ant. Intenna, Bat. Standard Back 4Tx 15mm/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 18.2 V/m; Power Drift =-0.017 dB

Peak SAR (extrapolated) = 0.522 W/kg

SAR(1 g) = 0.370 mWI/g; SAR(10 g) = 0.253 mWI/g

Maximum value of SAR (measured) = 0.394 mW/g

dB
— 0.000

—-2.30

-4.60

-6.90

-9.20

-11.5

0 dB = 0.394mW/g



DUT: GT-S5220; Serial: FI-303-C

Program Name: GT-S5220 GPRS850 Body (Job No. : FI-303)

Procedure Name: Body, Ch. 190, Ant. Intenna, Bat. Standard Back 2Tx 15mm

Meas. Ambient Temp(celsius)-22.9,Tissue Temp(celsius)-22.5;Test Date-27/Dec/2011

Communication System: GPRS 850; Frequency: 836.6 MHz;Duty Cycle: 1:4.15
Medium parameters used: f = 836.6 MHz; g = 0.97 mho/m; ¢, = 53.7; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(9.49, 9.49, 9.49); Calibrated: 2011-03-22

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

- Electronics: DAE4 Sn686; Calibrated: 2011-03-18

- Phantom: Triple Flat Phantom 5.1; Type: Triple Flat Phantom 5.1; Serial:MP-1003
- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8
Build 184

Body, Ch. 190, Ant. Intenna, Bat. Standard Back 2Tx 15mm/Area Scan (51x71x1):
Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.681 mW/g

Body, Ch. 190, Ant. Intenna, Bat. Standard Back 2Tx 15mm/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 23.9 V/m; Power Drift = -0.020 dB

Peak SAR (extrapolated) = 0.859 W/kg

SAR(1 g) = 0.612 mWI/g; SAR(10 g) = 0.416 mW/g

Maximum value of SAR (measured) = 0.655 mW/g

1g/10g Averaged SAR
AR, Zoom Scan:VWahie Along 2, E=2, ¥=2
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DUT: GT-S5220; Serial: FI-303-C

Program Name: GT-S5220 GSM1900 Right (Job No. : FI-303)

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

Meas. Ambient Temp(celsius)-22.8,Tissue Temp(celsius)-22.4;Test Date-27/Dec/2011

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; ¢ = 1.42 mho/m; €, = 39; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(8.07, 8.07, 8.07); Calibrated: 2011-03-22
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn686; Calibrated: 2011-03-18

- 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.661, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.601 mW/g

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

Reference Value = 15.0 V/m; Power Drift = -0.033 dB

Peak SAR (extrapolated) = 1.25 W/kg

SAR(1 g) = 0.634 mWI/g; SAR(10 g) = 0.308 mW/g

Maximum value of SAR (measured) = 0.730 mW/g

dB
— 0.000

—-3.34

-6.68

-10.0

-13.4

-16.7

0dB = 0.730mW/g



DUT: GT-S5220; Serial: FI-303-C

Program Name: GT-S5220 GSM1900 Right (Job No. : FI-303)

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

Meas. Ambient Temp(celsius)-22.8,Tissue Temp(celsius)-22.4;Test Date-27/Dec/2011

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; ¢ = 1.42 mho/m; €, = 39; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(8.07, 8.07, 8.07); Calibrated: 2011-03-22
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn686; Calibrated: 2011-03-18

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

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

Tilt, Ch.661, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid: dx=20mm,
dy=20mm
Maximum value of SAR (interpolated) = 0.250 mW/g

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

Reference Value = 12.6 V/m; Power Drift = 0.020 dB

Peak SAR (extrapolated) = 0.350 W/kg

SAR(1 g) = 0.207 mWI/g; SAR(10 g) = 0.115 mWI/g

Maximum value of SAR (measured) = 0.226 mW/g

dB
— 0.000

—-3.h8

-1.16

107 o

-14.3

17.9 b
0 dB = 0.226mWig




DUT: GT-S5220; Serial: FI-303-C

Program Name: GT-S5220 GSM1900 Left (Job No. : FI-303)

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

Meas. Ambient Temp(celsius)-22.8,Tissue Temp(celsius)-22.4;Test Date-27/Dec/2011

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; ¢ = 1.42 mho/m; €, = 39; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(8.07, 8.07, 8.07); Calibrated: 2011-03-22
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn686; Calibrated: 2011-03-18

- 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.661, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.439 mW/g

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

Reference Value = 13.3 V/m; Power Drift = 0.003 dB

Peak SAR (extrapolated) = 0.600 W/kg

SAR(1 g) = 0.383 mWI/g; SAR(10 g) = 0.216 mWI/g

Maximum value of SAR (measured) = 0.406 mW/g

dB
— 0.000

—-3.50

-7.00 =

-10.5

-14.0

-17.5

0 dB = 0.406mW/g



DUT: GT-S5220; Serial: FI-303-C

Program Name: GT-S5220 GSM1900 Left (Job No. : FI-303)

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

Meas. Ambient Temp(celsius)-22.8,Tissue Temp(celsius)-22.4;Test Date-27/Dec/2011

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; ¢ = 1.42 mho/m; €, = 39; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(8.07, 8.07, 8.07); Calibrated: 2011-03-22
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn686; Calibrated: 2011-03-18

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

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

Tilt, Ch.661, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid: dx=20mm,
dy=20mm
Maximum value of SAR (interpolated) = 0.240 mW/g

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

Reference Value = 12.1 V/m; Power Drift = -0.059 dB

Peak SAR (extrapolated) = 0.360 W/kg

SAR(1 g) = 0.213 mWI/g; SAR(10 g) = 0.119 mWI/g

Maximum value of SAR (measured) = 0.237 mW/g

dB
— 0.000

—-3.46

-6.92

-10.4 i

-13.8

-17.3

0dB =0.237mW/g



DUT: GT-S5220; Serial: FI-303-C

Program Name: GT-S5220 GSM1900 Right (Job No. : FI-303)

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

Meas. Ambient Temp(celsius)-22.8,Tissue Temp(celsius)-22.4;Test Date-27/Dec/2011

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; ¢ = 1.42 mho/m; €, = 39; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(8.07, 8.07, 8.07); Calibrated: 2011-03-22
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn686; Calibrated: 2011-03-18

- 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.661, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.601 mW/g

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

Reference Value = 15.0 V/m; Power Drift = -0.033 dB

Peak SAR (extrapolated) = 1.25 W/kg

SAR(1 g) = 0.634 mWI/g; SAR(10 g) = 0.308 mWI/g

Maximum value of SAR (measured) = 0.730 mW/g

1g/10g Averaged SAR
AR, Zoom Scan:VWahie Along Z, E=3, ¥=2
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DUT: GT-S5220; Serial: FI-303-C

Program Name: GT-S5220 GPRS1900 Body (Job No. : FI-303)

Procedure Name: Body, Ch.661, Ant.Intenna, Bat.Standard Back 2Tx 15mm

Meas. Ambient Temp(celsius)-22.8,Tissue Temp(celsius)-22.2;Test Date-27/Dec/2011

Communication System: Body GPRS ; Frequency: 1880 MHz;Duty Cycle: 1:4.15
Medium parameters used: f = 1880 MHz; ¢ = 1.52 mho/m; €, = 51.4; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(8.33, 8.33, 8.33); Calibrated: 2011-03-22

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

- Electronics: DAE4 Sn686; Calibrated: 2011-03-18

- Phantom: Triple Flat Phantom 5.1; Type: Triple Flat Phantom 5.1; Serial:MP-1003
- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8
Build 184

Body, Ch.661, Ant.Intenna, Bat.Standard Back 2Tx 15mm/Area Scan (51x71x1):
Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.286 mW/g

Body, Ch.661, Ant.Intenna, Bat.Standard Back 2Tx 15mm/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 8.12 V/m; Power Drift = 0.038 dB

Peak SAR (extrapolated) = 0.421 W/kg

SAR(1 g) = 0.260 mWI/g; SAR(10 g) = 0.158 mWI/g

Maximum value of SAR (measured) = 0.285 mW/g

dB
— 0.000

—-3.14

-6.28

-9.42

-12.6

-15.7

0 dB = 0.285mW/g



DUT: GT-S5220; Serial: FI-303-C

Program Name: GT-S5220 GPRS1900 Body (Job No. : FI-303)

Procedure Name: Body, Ch.661, Ant.Intenna, Bat.Standard Back 3Tx 15mm

Meas. Ambient Temp(celsius)-22.8,Tissue Temp(celsius)-22.2;Test Date-27/Dec/2011

Communication System: Body GPRS ; Frequency: 1880 MHz;Duty Cycle: 1:2.767
Medium parameters used: f = 1880 MHz; ¢ = 1.52 mho/m; €, = 51.4; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(8.33, 8.33, 8.33); Calibrated: 2011-03-22

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

- Electronics: DAE4 Sn686; Calibrated: 2011-03-18

- Phantom: Triple Flat Phantom 5.1; Type: Triple Flat Phantom 5.1; Serial:MP-1003
- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8
Build 184

Body, Ch.661, Ant.Intenna, Bat.Standard Back 3Tx 15mm/Area Scan (51x71x1):
Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.198 mW/g

Body, Ch.661, Ant.Intenna, Bat.Standard Back 3Tx 15mm/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 6.97 V/m; Power Drift =-0.013 dB

Peak SAR (extrapolated) = 0.296 W/kg

SAR(1 g) = 0.187 mWI/g; SAR(10 g) = 0.113 mWI/g

Maximum value of SAR (measured) = 0.204 mW/g

dB
— 0.000

—-2.88

-b.76

-8.64

-11.5

-14.4

0 dB = 0.204mW/g



DUT: GT-S5220; Serial: FI-303-C

Program Name: GT-S5220 GPRS1900 Body (Job No. : FI-303)

Procedure Name: Body, Ch.661, Ant.Intenna, Bat.Standard Back 4Tx 15mm

Meas. Ambient Temp(celsius)-22.8,Tissue Temp(celsius)-22.2;Test Date-27/Dec/2011

Communication System: Body GPRS ; Frequency: 1880 MHz;Duty Cycle: 1:2.075
Medium parameters used: f = 1880 MHz; ¢ = 1.52 mho/m; €, = 51.4; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(8.33, 8.33, 8.33); Calibrated: 2011-03-22

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

- Electronics: DAE4 Sn686; Calibrated: 2011-03-18

- Phantom: Triple Flat Phantom 5.1; Type: Triple Flat Phantom 5.1; Serial:MP-1003
- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8
Build 184

Body, Ch.661, Ant.Intenna, Bat.Standard Back 4Tx 15mm/Area Scan (51x71x1):
Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.178 mW/g

Body, Ch.661, Ant.Intenna, Bat.Standard Back 4Tx 15mm/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 6.49 V/m; Power Drift = -0.076 dB

Peak SAR (extrapolated) = 0.281 W/kg

SAR(1 g) = 0.158 mWI/g; SAR(10 g) = 0.096 mW/g

Maximum value of SAR (measured) = 0.175 mW/g

dB
— 0.000

—-3.12

-6.24

-9.36

-12.5

-15.6

0dB =0.175mW/g



DUT: GT-S5220; Serial: FI-303-C

Program Name: GT-S5220 GPRS1900 Body (Job No. : FI-303)

Procedure Name: Body, Ch.661, Ant.Intenna, Bat.Standard Back 2Tx 15mm

Meas. Ambient Temp(celsius)-22.8,Tissue Temp(celsius)-22.2;Test Date-27/Dec/2011

Communication System: Body GPRS ; Frequency: 1880 MHz;Duty Cycle: 1:4.15
Medium parameters used: f = 1880 MHz; ¢ = 1.52 mho/m; €, = 51.4; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(8.33, 8.33, 8.33); Calibrated: 2011-03-22

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

- Electronics: DAE4 Sn686; Calibrated: 2011-03-18

- Phantom: Triple Flat Phantom 5.1; Type: Triple Flat Phantom 5.1; Serial:MP-1003
- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8
Build 184

Body, Ch.661, Ant.Intenna, Bat.Standard Back 2Tx 15mm/Area Scan (51x71x1):
Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.286 mW/g

Body, Ch.661, Ant.Intenna, Bat.Standard Back 2Tx 15mm/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 8.12 V/m; Power Drift = 0.038 dB

Peak SAR (extrapolated) = 0.421 W/kg

SAR(1 g) = 0.260 mWI/g; SAR(10 g) = 0.158 mWI/g

Maximum value of SAR (measured) = 0.285 mW/g

1g/10g Averaged SAR
AR, Zoom Scan:VWahie Along 2, E=2, ¥=2
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DUT: GT-S5220; Serial: FI-303-C

Program Name: GT-S5220 WLAN Right(Job No. : FI-303)

Procedure Name: Cheek, Ch.11, Ant.Intenna, Bat.Standard 1Mbps

Meas. Ambient Temp(celsius)-22.5,Tissue Temp(celsius)-22.2;Test Date-28/Dec/2011

Communication System: WLAN; Frequency: 2462 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; ¢ = 1.84 mho/m; €, = 38.9; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(7.25, 7.25, 7.25); Calibrated: 2011-03-22

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

- Electronics: DAE4 Sn686; Calibrated: 2011-03-18

- 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.11, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.113 mW/g

Cheek, Ch.11, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 2.37 V/m; Power Drift = 0.107 dB

Peak SAR (extrapolated) = 0.159 W/kg

SAR(1 g) = 0.097 mW/g; SAR(10 g) = 0.054 mW/g

Maximum value of SAR (measured) = 0.104 mW/g

dB
— 0.000

—1-6.36

-12.7

19,1 SN 3

-25.4

-31.8

0 dB = 0.104mW/g



DUT: GT-S5220; Serial: FI-303-C

Program Name: GT-S5220 WLAN Right(Job No. : FI-303)

Procedure Name: Tilted, Ch.11, Ant.Intenna, Bat.Standard 1Mbps

Meas. Ambient Temp(celsius)-22.5,Tissue Temp(celsius)-22.2;Test Date-28/Dec/2011

Communication System: WLAN; Frequency: 2462 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; ¢ = 1.84 mho/m; €, = 38.9; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(7.25, 7.25, 7.25); Calibrated: 2011-03-22

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

- Electronics: DAE4 Sn686; Calibrated: 2011-03-18

- 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.11, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid: dx=20mm,
dy=20mm
Maximum value of SAR (interpolated) = 0.033 mW/g

Tilted, Ch.11, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 3.56 V/m; Power Drift = 0.011 dB

Peak SAR (extrapolated) = 0.050 W/kg

SAR(1 g) = 0.025 mW/g; SAR(10 g) = 0.013 mW/g

Maximum value of SAR (measured) = 0.028 mW/g

dB
— 0.000

—{-10.0

-20.0

-30.0

-40.0

-50.0

0 dB = 0.028mW/g



DUT: GT-S5220; Serial: FI-303-C

Program Name: GT-S5220 WLAN Left(Job No. : FI-303)

Procedure Name: Cheek, Ch.11, Ant.Intenna, Bat.Standard 1Mbps

Meas. Ambient Temp(celsius)-22.5,Tissue Temp(celsius)-22.2;Test Date-28/Dec/2011

Communication System: WLAN; Frequency: 2462 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; ¢ = 1.84 mho/m; €, = 38.9; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(7.25, 7.25, 7.25); Calibrated: 2011-03-22

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

- Electronics: DAE4 Sn686; Calibrated: 2011-03-18

- 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.11, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.230 mW/g

Cheek, Ch.11, Ant.Intenna, Bat.Standard/Zoom Scan 2 (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 2.61 V/m; Power Drift = 0.156 dB

Peak SAR (extrapolated) = 0.418 W/kg

SAR(1 g) = 0.198 mW/g; SAR(10 g) = 0.101 mW/g

Maximum value of SAR (measured) = 0.223 mW/g

dB

— 0.000 : e

—-4.08

-8.16

-12.2

-16.3

-20.4

0 dB = 0.223mW/g



DUT: GT-S5220; Serial: FI-303-C

Program Name: GT-S5220 WLAN Left(Job No. : FI-303)

Procedure Name: Tilted, Ch.11, Ant.Intenna, Bat.Standard 1Mbps

Meas. Ambient Temp(celsius)-22.5,Tissue Temp(celsius)-22.2;Test Date-28/Dec/2011

Communication System: WLAN; Frequency: 2462 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; ¢ = 1.84 mho/m; €, = 38.9; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(7.25, 7.25, 7.25); Calibrated: 2011-03-22

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

- Electronics: DAE4 Sn686; Calibrated: 2011-03-18

- 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.11, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid: dx=20mm,
dy=20mm
Maximum value of SAR (interpolated) = 0.034 mW/g

Tilted, Ch.11, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 3.88 V/m; Power Drift = 0.066 dB

Peak SAR (extrapolated) = 0.053 W/kg

SAR(1 g) = 0.030 mWI/g; SAR(10 g) = 0.016 mW/g

Maximum value of SAR (measured) = 0.031 mW(/g

dB
— 0.000

—{-10.0

-20.0

-30.0

-40.0

-50.0

0 dB = 0.031mW/g



DUT: GT-S5220; Serial: FI-303-C

Program Name: GT-S5220 WLAN Left(Job No. : FI-303)

Procedure Name: Cheek, Ch.11, Ant.Intenna, Bat.Standard 1Mbps

Meas. Ambient Temp(celsius)-22.5,Tissue Temp(celsius)-22.2;Test Date-28/Dec/2011

Communication System: WLAN; Frequency: 2462 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; ¢ = 1.84 mho/m; €, = 38.9; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(7.25, 7.25, 7.25); Calibrated: 2011-03-22

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

- Electronics: DAE4 Sn686; Calibrated: 2011-03-18

- 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.11, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.230 mW/g

Cheek, Ch.11, Ant.Intenna, Bat.Standard/Zoom Scan 2 (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 2.61 V/m; Power Drift = 0.156 dB

Peak SAR (extrapolated) = 0.418 W/kg

SAR(1 g) = 0.198 mWI/g; SAR(10 g) = 0.101 mW/g

Maximum value of SAR (measured) = 0.223 mW/g

1g/10g Averaged SAR

SAR: Zoom Sean 2:Vahie Along 2, E=0 T=2

mME’g
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DUT: GT-S5220; Serial: FI-303-C

Program Name: GT-S5220 WLAN Body (Job No. : FI-303)

Procedure Name: Body, Ch.11, Ant.Intenna, Bat.Standard Back 1Mbps 15mm

Meas. Ambient Temp(celsius)-22.5,Tissue Temp(celsius)-22.0;Test Date-28/Dec/2011

Communication System: WLAN; Frequency: 2462 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; ¢ = 1.92 mho/m; €, = 51.6; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(7.43, 7.43, 7.43); Calibrated: 2011-03-22

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

- Electronics: DAE4 Sn686; Calibrated: 2011-03-18

- Phantom: Triple Flat Phantom 5.1; Type: Triple Flat Phantom 5.1; Serial: MP-1003

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

Body, Ch.11, Ant.Intenna, Bat.Standard Back 1Mbps 15mm/Area Scan (51x71x1):
Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.034 mW/g

Body, Ch.11, Ant.Intenna, Bat.Standard Back 1Mbps 15mm/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 2.72 V/m; Power Drift = 0.126 dB

Peak SAR (extrapolated) = 0.055 W/kg

SAR(1 g) = 0.033 mW/g; SAR(10 g) = 0.020 mW/g

Maximum value of SAR (measured) = 0.035 mW(/g

dB
— 0.000

—-4.02

-8.04

-12.1

-16.1

-20.1

0 dB = 0.035mW/g



DUT: GT-S5220; Serial: FI-303-C

Program Name: GT-S5220 WLAN Body (Job No. : FI-303)

Procedure Name: Body, Ch.11, Ant.Intenna, Bat.Standard Back 1Mbps 15mm

Meas. Ambient Temp(celsius)-22.5,Tissue Temp(celsius)-22.0;Test Date-28/Dec/2011

Communication System: WLAN; Frequency: 2462 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; ¢ = 1.92 mho/m; €, = 51.6; p = 1000 kg/m3
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(7.43, 7.43, 7.43); Calibrated: 2011-03-22

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

- Electronics: DAE4 Sn686; Calibrated: 2011-03-18

- Phantom: Triple Flat Phantom 5.1; Type: Triple Flat Phantom 5.1; Serial: MP-1003

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

Body, Ch.11, Ant.Intenna, Bat.Standard Back 1Mbps 15mm/Area Scan (51x71x1):
Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.034 mW/g

Body, Ch.11, Ant.Intenna, Bat.Standard Back 1Mbps 15mm/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 2.72 V/m; Power Drift = 0.126 dB

Peak SAR (extrapolated) = 0.055 W/kg

SAR(1 g) = 0.033 mWI/g; SAR(10 g) = 0.020 mW/g

Maximum value of SAR (measured) = 0.035 mW(/g

1g/10g Averaged SAR

SAF, Foom Scan:Wahie Along 72, X=2 F=32
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APPENDIX F

Probe Calibration



Calibration Laboratory of

Schmid & Parlner
Engineering AG

Zeughsusslmase 43, B34 Zurich, Bwitssrlam]

Accrodited by the Swiss Accreditation Service {SAS)

The Swiss Accraditstion Service is ona of tha aignatorss o the EA
Multilateral Agresmant for the mcognition of calibration certificates

Conlibrntion cabe:

Calibration Equipment used (MATE critical for calibration)

This calibration oerificate documents the lraceability bo national standards, which realize the physical unils of measuremaents {51,
Tha mansuramacnis and tha uncarisinties with confidence probabiity ane given on the following pages and are part of the cerlificate.

Al caliorations have Bsan conduciad in the ceasd inborsioey facilty: emérnnmant inerparaiure (22 + 3)°C mnd humidity = To%.

Schweizsrischer Kallbrisrdisnst
Zarvice sulsse ditalonnage
Sarvizie svizzero dl taratura
Swiss Callbration Service

Prmary Standards D Cal Date (Cerificals Mo ) Scheduled Calbalion
Power maler E44 188 GE41ZRI0T4 O1-Ape-10 (Mo, 217-01136) Apr11
Power sensor 44124 Y4 1458277 01-Apr-10 (Ho. 217-01138) Apr-11
Powar sansor E44128 W4 1458007 01-Ape-10 (Mo, 217-01136) Apr-11
Rfacance 3 dB Altenuator SM; 55054 (3] BW0-Mar10 (Moo 217-01188) Mar-11
Refarance 20 o5 Amsnustnr | SA: 55088 (20k) 30-Mar-10 (No_ 21701 181) Mar-11
Rl 30 4B Attenizal SH: 95126 (306 | Fo-Mar10 e, 21701160} Mar-11
Rafpcancs Probe EBIDNT BN 3013 Z8-Dec-10 (Ha. ES3-30M3_Dex1d) Dec-11
DAE4 5N 654 23-Ape-10 (Mo DAE4-554_dprid) Apr11
Secondary Standards i Chack Dudn (n houss) Ched:
RF g HP BS4AE LSO T00 i fin house chec Oet-09) in housn chack: Gel-11
Hotwork Analyzor HP BTS3E | UISATAR0SAS 18-Cct- (in house check Ccl-10) I Prawse chack: Del-11
Calibratled by.
Appred by

This calibeation cenificase shall not be reproduced sacept in full witheat writien approval of Bha |aboratary.

Cartificate No: EX3-3520_Mar11
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Calibration Laboratory of Al

- Sehwalzarischer Kallbrigrdlonst

Schmid & Partnar A “ g Service sulsse détalonnage
Enginearing AG %ﬁ o s Servizic svizzere di Wratura

Zeughaussirnass 43, 8004 Zurich, Switzerland "ﬂaﬂ@" Bwiss Calibration Service

Accradilud by the Swiss Acredilabion Serdcs (SA5) Accreditation Mo.: SCS 108

Tha Ewiss Accrditation Barden Is one of the signatories in the EA

Maultilateral Agreement for the recognition of callbration certificates

Glossary:

TEL lissue simulating liquid

MNORM:xy,2 sensilivity in free space

CanvF sansitivity in TSL / NORMx.v.2

DCP dinda compragsion paint

CF crest factor (1/duty_cycle) of the RF signal

ABC maodulation dependent lingarization parameters

Podarization ¢ o rotation around probe axis

Polarization 3 & rotation around an axis that is in the plane normal to probe axis (atl measuremen] cenler),

i.e., 8 = 0is normal to proba axis

Calibration iz Performed According to the Following Standards:

aj

b)

IEEE Std 1528-2003, “IEEE Racommandad Practica for Datarmining tha Paak Spatial-Averaged Specific
Abgorpticn Rate (SAR) in the Human Head from Wirelass Communications Devices: Measurement
Tachniques”, Dacamber 2003

IEC 62209-1, "Procedure to measure the Specific Absorplion Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 200 MHz to 3 GHz)". Febwuary 2005

Methods Applied and Interpretation of Parameters:

NORMz,y.z: Assessed for E-field polarization & = 0 (f = 200 MHz in TEM-cell; f > 1800 MHz: R22 w?\leguidw.
NORMxY,Z are only imermediate values, .2, the uncertainties of NORMx,y.z does not affect the E*-field
uncertainly inside TSL (see below ComeF),

NORM{Nx, ¥,z = NORMx,y,z * frequency_response (see Frequency Response Chart). This linearization is
implamented in DASY4 software versions later than 4.2, The uncertainty of the frequancy rasponsa is included
in tha siated uncartainty of ConwF,

DGPy,y.z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal {no unceriainty required), DCP does not depend on fregquency nor media.

PAR: PAR is the Peak 1o Average Ratio that is not calibrated but determined based on the signal
charactanstice

Ax,y 2 By w2 Cx,p, 2 are numerical linearization parameters in 98 assessed based on the data of power
sweep for specific modulation signal, The parameters do net depend on frequency nor media.,

VR VR ks the validity range of the calibration related to the average dicde voltage or DAE voltage in mV.
ComdF and Boundary Effect Parameters; Assessad in flat phantom uging E-field (or Temperature Transfar
Standard for [ = 300 MHz) and inside waveguide using analylcal feld distabulions based on power
measuraments for [ > 800 MHz, The same selups ang used Tor assessment of the parameters applied for
boundary compansation (alpha, depth) of which typical uncartainty values ara given. These paramaters ane
used in DASY4 software to improve probe accuracy closa to the boundary. The sansitivity in TSL corespands
ta NORM Y, > * ConvF wheraby the uncerainty correepands to that given far CanvF. A frequency depaendant
ComvF ig used in DASY varsion 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz.

Spherical izolropy (30 deviation from isolropy): in  field of low gradients realized using a flat phaniom
axposed by a patch antenna.

Sengor Offzat; The sensor offset comesponds to the offset of vitual measurement canter from the prabe tip
{on probe axis), Mo tolerance required.

Carlificate Ma: EX3-3520 Mar11 Page 2 af 11



EX3DV4 = SM:3520 March 22, 2011

Probe EX3DV4

SN:3520

Manufactured: March 8, 2004
Calibrated: March 22, 2011

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY2 systemn!)

Certifizate No: EX3-3520_Mar11 Page 3o 11



EX3DN4- BN 3520 Masch 22, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3520

Basic Calibration Parameters

Sensor X Sensor ¥ Sansor £ Une (k=2)
orm {u g;\.r.rm}‘ 0.73 0.68 0.88 £10.1 %
DCP{WM 960 1.4 100.7

Modulation Calibration Parameters

uiD Communicatian System Hama PAR A B | ¢ | VR Une"
dB dB dB mV [k=2)
10000 oW oo | X 0.00 0,00 1.00 107.7 22 %
¥ | 000 0.00 1.00 | 1368
Zz .00 .00 1,00 108 5 a

The reported uncartainty of measurement is stated as the standard uncertainty of meazurament

multiplisd by the muar;?e factor k=2, which for a normal distribution corresponds to a coverage
probability nf approximately 85%.

* The unceraintins of Mo ¥ Z do nol aied the B”-field uncertainly inside TEL (sen Pages 5 and 8).
'mrrlirlw limsanzation parameler. uncsainty Rt requined.

Whmmﬁum dewiation from near msponse applying rectangulss distribufion and is expressed for the squane ol (b
field valun.

Carlificabe Mo: EX3-3520_Mar11 Page 4 of 11



EXI0NV4-— BN-3520

March 22, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3520

Calibration Parameter Determined in Head Tissue Simulating Media

Relative | Conductivity Dapth Unct.

1[MHz)® | Parmittivity © [8dm) " ConvFX | ConvFY | ConvFZ | Alpha | (mm] [k=2)
BS0 41.5 0.82 9.52 9.62 8.52 0.63 0.1 +12.0%
1750 40.1 1.37 8.25 8.25 B.25 0.78 0.58 +12.0 %
1500 4.0 1.40 B.OT 5.07 8.07 0.80 0.56 +12.0%
2300 395 1.67 781 781 781 0.75 0.36 +12.0 %
2450 39.2 1.80 T.25 T.25 T.25 0.80 0.55 +12.0%

© Fraguency walidity of & 100 MHz only apgkes for DASY wi4 ard higher (see Page 3], ise il is resiricied fo £ 50 MHz. The uncariainty is the RSS

of the ConyF uncerainty at calibration frequency and the uncerainty Tor th ndicaled Fegmncy band.

F At fraquanciss below 3 GHE, the validity of lissus parametens (o and o) can be relaxed 10 & 10% f loud compansation formula is applied to

mmWnlrmq. Hlﬁnmm 3 GHaz. the validity of tissua p

the Comd

y fer indi i target tissue p

eV (s and o) &

inicled to & 5%. The uncefanty & e K55 of

Cenificate Mo EX3-3570 Mar11
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EX30W4- SM:3520

March 22, 2011

DASY/EASY - Parameters of Probe: EX3DV4- SN:3520

Calibration Parameter Determined in Body Tissue Simulating Media

f (MHz) * Mﬂy_’ Bﬂl‘;ds:“?w ConvF X | ConvFY | ComvFZ | Alpha m ﬁ
| @850 __ G652 0.89 H.48 .48 B.48 0.67 0.72 +12.0 %
1750 534 1.48 8.75 B.75 B.75 0.61 0.76 +12.0 %
1800 53.3 1.562 8.33 B.33 B.33 0,62 0.72 +12.0 %
2300 52.9 1.81 7., 79 il 0.66 0.88 +12.0%
2450 52.7 185 7.43 743 743 0B0 | 058 | +12.0%

 Frequancy valsty of & 100 MHZ only sppiies Tor DASY w4 ard highar (ses Pags 2), sise i i resticlad fo £ 50 MHz. The uncartainty & the RS3
URSETAIREy M Calbration

MHD&‘M’

= |

fraquancy and the uncarainty for the indicated fréguency band,

¥ At fraquancies balow 3 GHz, tha validity of ssus parsmatess (z and o) can be relived i & 10% i Bquid compansation farmuia is applied to
wmwbﬂ ﬂwﬂdﬂ abcve 3 GMNWM&W paramiers (c and o) i restnicied 1o & 5%, The uncddainty is the RSS of

the ConF

ly

Cenificate Mo EX3-3520 Mar11

Page & of 11



EXI0N 4= SH- 3520

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

Bow on @

-
-

o
i

=1
B

Freguency response {normalized)

(=]
|

Cartficata Mo: EX3-3520_Mar11

(=]

(]

March 22, 2011

Uncertainty of Frequency Response of E-field: £ 8.3% (k=2)

Paga 7 of 11



EXIDVA- SN:3530 March 22, 2011

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22

— = | .
" o 4 o - )
¥ - 3 *
.
y f
. " ! '
i 3 & A 0 &
. — i I L -
¥ s i 4

b F = :nz_ as oeTor | w T ._ - *_:l:_ a4 E_'I-Dl 7
q " ma b A L = "

i h gl Lt

er]
L]

P
-

Tat Tl

g1_,_.............:....................1'.....................;....................................... ; .

LRiE

Eror (dE]

[ [T AUV SO - SRS SV YO

|

Uncertainty of Axial Isotropy Assessment:  0,5% (k=2)

Cantificate Mo: EX3-3520_Mar11 Page 8af 11



EXI0W4- SN:3520

Dynamic Range f(SARnead)

(TEM cell , f = 900 MHz)

Inpust Signal [uv]

e

m!{!éﬂﬁvélml,

Uncertainty of Linearity Assessment: £ 0.6% (k=2)

March 22, 2011

Cartificata Mo: EX3-3520_Mar11
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EX30V4- SN:3520 March 22, 2011

Conversion Factor Assessment

[ = 1900 MHz WELS RZ2 {H_con) = 850 MHz WGLS RS (H_coms)
e . U ———— I
= E I

FT
E [
- u-_'\ i
" : .
E!ﬂ- % i?n-: . |
1,_ ' ;tl} & |
i i . ,
I '|5-_ |
- b |
| 1 |
: N | ns;: i
-3 Loyd L! oo < 4 i L 7 ]
] L] L] = Fol - E ] 1 & a 0 » E ] an 0 "
==
2] i Al l
AR Eadin il arahical reaared

Deviation from Isotropy in Liquid

Error (§, 8), f = 900 MHz

Deviation
ceo
£L5ERES

ot

-0 -08 06 -04 02 00 02 04 06 08 10
Uncertainty of Spherical lsotropy Assessment: £ 2.8% (k=2)

Certificate Mor EX3-3520 Mar11 Page 10 of 11



EX30V4—- BEN:3520

March 22, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3520

Othar Proba Paramatars
Sensor Arrangement Triangular
Connector Angle (%) Nol applicabie
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Proba Owerall Langth 33T mm
Proba Body Diamatar ~ i0mm |
Tip Length - S mm
Tip Diameter 2.5 mm
Frobe Tip to Sensor X Calibration Point T en
Probe Tip to Sensor ¥ Calibration Point 1 mm
Probe Tip lo Sensor £ Calibration Point 1 mm
Recommended Measurement Distance from Surface 2 mm

Certficate Moo EX3-3520 Mar11 Page 11 of 11



APPENDIX G

Calibration of The Validation Dipole



Calibration Laboratory of AT
Schmid & Parinar % S m’.::rﬁm
Enginearing AG = € marviiio wristwvo of twrsium

£ .
il

Taughausatrasse 43, 0004 Durich, Switzeriend S sSwies Caltnation Serviee

Ancimdined iy e Sarss ACeraRanion Sehace |TRAG) Accreditniion Mo SCS 108
The Swiss Accredlitation Servioe is one of the signaiories o e E&

Multilateral Agrenmaend for ihe recognilion of calibrabion cedificaies

Cortilicats No: DBISV2-4d050_Feb11
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Calibration Laboratory of

e K
Schmid & Parner Brhwniseriseher Katibeiordenel

Safwete sulsae dénlannage

Engingenng AG Sarvigio SviErors o 1rmuss
Zaughausalianss 43, 8004 Zurich, Swilanrland Bwins Cabratlan Sorvice
ABCHBBa [y s T bk ACCROMlin: Sarecn (AR accrpoiiation No.: SCS 108
‘The Bwiss Arcymdiinninn Sarvicn i one al ihe sigaabories o the EA
Multilnteral Ag fue the recog Al ealinration ceriicalos
Glossary:
TSL tissue simulating higuid
ConvF sansilivity in TSL / NORM x.y 7
NiA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Sid 1528-2003, “IEEE Recommended Practice for Datermining the Peak Spatial-
Averaged Specilic Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measuramant Techniques”, December 2003

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

¢) Federal Communications Commission OHice of Enginesring & Technology (FGG OET),
"Evaluating Compliance with FCC Guidelings for Human Exposure 1o Radiofrequency
Electromagnatic Fields; Additional Infarmation for Evaluating Compliance of Mabile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequancy Emissions”,
Supplamant C (Edition 01-01) to Bullatin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
*  Measuremeni Conditions: Further detalls are available Irom the Validation Report at the and
ol the ceificate. All igures staled in the cerificate are valid at the frequency indicated

+ Antenna Parameters with TSL. The dipole is mounted with the spacer 1o position its lecd
point exaclly balew the cantar marking of the flat phantom section, with the amms oriented
parallel to the body axis

= Feed Point Impedance and Return Loss: These paramelers are measured with the dipale
positioned undar the liquid lilled phantom, The impadance staled is ranstormead from the
maasurameant at the SMA conneclor 1o the leed paint. The Return Loss ensures low
reflected power, No uncerainty required

= Elecirical Delay. One-way delay between the SMA connector and the antenna leed paint
Mo uncedainty required

*  SAR measured: SAR maasurad at the stated antenna inpul power.

= SAR normalized: SAR as measured, normalized 1o an inpul power of 1 W at the antenna
connector.

s SAR for nommnal TSL parameters: Tha measurad TSL parametors are used 10 caleulats the
nominal SAR resull.

Covilicals Mo DEISVE 4d050 Fids) 0 Page 2 ol #



Measurament Conditions

' DASY symurm configiration, A8 EAr as nal given an page 1 . o

DASY Voraion DASYS VEZ G
Extropointion MmEuﬂmm:

Phnntam Maoiotar Funl Phamiom Va4 0

Distance Dipole Centor - TSL wmm wilh Spacer

Zoom Scan Aesalution dx. dy. e =5 mm =
Frequency n:.[.?lmnmr

Head T5L parameters

That toliowsng parameben and cobiulations wire spplion

_ - Temparature Parmuittivity Condunfivity
MNominal Head TSL paramaters noc s 080 kel
Measured Head TSL parametors @0+02)C 1.1 lﬂ: G.lﬂm;mrmrﬁ".
Muad TSL tamporature during test @1 7a02C | g

SAR result with Head TSL

BAR averaged aver 1 em’ (1 g) of Hend TSL Candian

SAR measured Eﬂm‘ﬂm.punm 230 W g

SAR nofmseed ncxrrmializod o 1W 956 mW I g

SAR tor norwnal Head TSL parametens nomalized to 1W BT mW g = 17.0 % (ke2)

| SAR averaged over 10.cm’ (10 9) o Head TSk condivon o
SAH mensured ?ﬂmeﬂm: 155mWiqg ]
BAR normaised nodrmslized 1o 1W 2 e g
En!nrnomnnmarstwirﬁu 'mnm_nmu w B.23 mW fy » 16,5 % (Wa2)

Comticats Mo DEISV-20050 Fei

Pajp: Aol %




z = e =
Hominal Body TSL parameters - #oC &2 057 mitw'm
Mensured Body TSL paramaters 20x032) G E42 0% L8 mtvom = 6%
Body TSL temperature during tea 215202 C e

SAR result with Body TSL
SAR averaged over 1 om' (1 g) of Body TSL Condiion
SAR monsutoa 2500 W mput power 255 mW 1 g
SAH nommalized nonmalized o 1W L2 WY g :

SAR lor nomingl Body TEL parnmaiers

nohmalised bo 1YY

00mW/ g E.D'hi_h!}

SAR averaged over 10 cm’ (10 g) of Body THL

Cortificats Mo. DEISVE Q050 Fali |

Piagis 4 il 4

coruhiion
SAH e 250 m' inpul powen 1657 W g =
SAR narmaksed noamiplizad to 1W .68 W .r-u T
SAR for normenal Body TSL pasamaters nomiized 1o 1W BSR MW/ g s 18.8 % (ke2)



Appendix
Antenna Paramaters with Head TSL

Impedance, iransiormod jo fqmi“pmnl 1 084200
Relurmn Loss IRN ]

Antenna Parameters with Body TSL
. bmpesdincn, bransloomied fo heed paind ATGLL - 4.4 4}
Rotum Lass 25.8 did

General Antenna Parameters and Design

IEHRI.I..Iiﬂ.ujrimﬂmru'llun_l ] 1aeas

AT Iciny B s walh 10O roncdiintedd s, only @ slight wanming of tho dipoks raar e Taedgond cai be mnnsuned

Tha dipalo s mudo of standard somingid conxinl cable. The comor conducton of e Toading lini = dmelly conneeisd 16 1
sasgond aom of e dipole. Tha anlenn is heeeone shon-cieuted o DC-signals

No excassive force mast be apoisd ko the dipole ame, Boc they might Biend or the soldered conneclions niar
Peribehpuinind erainy U cliamagid

Additional EUT Data

Mt tuned by SPEALG
Marubactuesd on Aampest 16, 2006

Cartificotn No: DSV 48050 Fab) | Pags 5ol 2



DASYS Validation Report for Head TSL

| | il
Test Labarat SIFEAC, ¥ w lreriamd
T Dripode B35 MMz Type: DE3EV2: Serfal: DRISY 2 - SN4dnsi
Commumican Sl L | v K38 MH: Doty €y
Medivm: HSL i
M | M 0.8 il , ,
Phardomm sech Flai 5
Meassreiin Sl nl: 1IASY IEFEFARCIANS] € LY
DASYS ROk b
e Probe: RN ShOVNIS ConvBFif DY Bl Ml ol . Il Ml
& Nepsor-N 1 i %] I Surface D
I | i 13D S Cailbvralo TOEAHs 0000
o han Flot Phumtoim 4890 Type: QNI Seral 1000
e Miisu NSW: 1ASY B | Bualal (4100
Pl g SWeSEMOAL X, V42 Buil i
Pin=250 mW fd=15mm, dist=30mm ( ES-ProbeyZoom Scan (TsTT0 0 ube ¢ Mo
erid: ds=%m, i i
Relerence v i L Wime P I3eify = (i i
Peak SAK mssliisid ) Tl Wl
SARIL gh= 200 mW/g: SAR T gi= 155 mW/ig
Maximum vilue of SAR (mea i TR Wi
m
i
g Bl
s
V2.0
Vit

Carndicain My I Paugs i



Impedance Measuremeant Plot for Head TSL

< P 0Ll
EHD % L S s e TR IR T

tar i . i, irlr ey

Lo
w? —

CHI Bud (Fi00] 8 dleREY =50 ok -2ad ] aw W ) Mg

X - ' CHY ek ery
tor 2§ Lasis
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Trabt @55, 000 e e CTF § g R R TR
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DASYS Validation Report lor Body TSL

1y {8} (k]
Tesd Laboration: SPEAGL ¥ it
DUT: Dipube 835 Mz Type: DEI3V 2 Serial: DE3SV 2 - SN:4dinsn
Communicanion System: W, Frequency: 835 Mz Doty Oy
Medim: MS1E)
Sediom et gl RS M o S0 il
Phanion secvn Flal S :
Measurciment Stanlird: DASY S (IEEEAECIANSIOOR 19 2060
DASYS Conlipumti
= Prgbes ESION A i I 580, SoMh, S0 Calibwbed 20006 i

& Bepsor-Sueii LT Y el Surtace Peiecn

- Elewuron VAL Sl o wwgated; TERAMy, 20N

& Phantom: Flm Phan 0L Py ODHNEIPYA A Seria
o Miisi nlSWTIANY VAL Hinhid (s

- I'.|.|| 1 e SWeSEMOCAD X VIdA2 B

Pin=250 mW /d=15mm, dist=3,.0mm { ES-Probe Vomm Scan (TxT870 W ube B W)

grids ds=Smn dy=5mm, desSnim

Relercoce Vil B SR Y Ponwver Uil = (003 ail
Peak SAK (exirapaln Wk

SARII gl =255 mW/ig: SARIID g = 16T mWig
Mavimn valu SAK | 0T mWip

Camhcabs N W2l



Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Partner
Enginearing AG

Teuphoussirasne 43, (004 Zurich, Swittariand

Accrodined by e Swees Accreiitatim Serece (BAS)

Thas Swiss Accraditation Service 18 ong of the SIgRRLories 1o the EA
Multilnteral Agrenmaond for the recagnitian of calibration canificaies

cient  Samsung (Dymstes)

Dbyt

Cakbralids pucmbainiai

Catilialo i2atn
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Calibration Laboratory of Wiy Sehwairsincher Kslibi e

Schmid & Partner f*"t‘-""'if"' i Ss S Service sulsse “:I-unm-
Engineering AG %’ %@n J C nvtoevizsrs ot tuiorn

Trughausatrasss 41, 8004 Zurich, Switteriand mﬂf’ gt B  swiss Calibeation Serviee

Accrmdited by e Swess Accroditninn S [RAR) Accrediistion Ne.: SCS 108

Tha Swiss Acereditation Sarvice s one of (e Bigratories 1o the EA

Muliilaberal Agr for ihe rocog af ealinration ceriificatos

Glossary:

TSL tissua simulating liquid

ConvF sansilivity in TSL / NORM x.y.z

MIA nat applicable or nol measured

Calibration is Performed According to the Following Standards:
a) |EEE Sid 1528-2003, “|EEE Recommended Practice for Determining the Peak Spatial-

b

)

Averaged Specilic Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”™, Decamber 2003

IEC §2208-1, "Procadure to measura the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GH2)",
February 2005

Federal Communications Commission Office of Enginearing & Technology (FCC OET),
"Evaluating Compliance with FCC Guidelines tor Human Exposure to Radioirequency
Electromagnetic Fialds; Additional Infarmation for Evaluating Compliance of Mobile and
Partable Devices with FCC Limils for Human Exposure to Radiofrequancy Emissions”,
Supplemant C (Edition 01-01) 1o Bullatin 65

Additional Documentation:

)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions. Further details are available fram the Validation Repor al the end
of tha carificata. All figures stated In the cerificate are valid at the frequancy indicated

Antenna Parameters with TSL: The dipole is mounted with the spacer 10 position ils leed
paoint exactly below the center marking of the flat phantom section, with the arms orentad
parallel 1o the body axis,

Feed Paint Impedance and Aetum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measuremant af tha SMA connector to the teed point. The Retum Loss ensures low
reflected power. No uncerainty required.

Electrical Delay. Ong-way delay belween the SMA connector and the antenna feed point
Mo uncerainty required

SAR measured. SAR measured at the stated antenna inpul power

SAR normalizod: SAR as measured, normalized to an input power of 1 W at the antenna
cannactor

SAR for norminal TSL paramaters: The measured TSL parameters are used lo calculala the
nominal SAR result,

Canificate No: 01 BOOVE-Sd082 Fob 1 Pagpo & od &



Measurement Conditions

DASY syslem conliuration, as fr as not given on page 1,
DARY Vorglon DASYS VE2 6
Extrapointion Advanged Extrapotation
Phantom Modular Flat Phanom V5.0
Distance Dipole Center - TSL 10 mim with Spacar
Zoom Scan Aesalution di dy, dz = & mm '
Friquancy 1800 MHz + | MHz
Head TSL parameters
Tha lallowing panwmaters and chlgulations were applied.
Temparatune Pormittivity Conductivity
Nominal Head TSL paramiters 20°C 4000 1,400 mibvalm
Measured Hoad TEL paramators (22.0&02)°C m?.am 1.41 mho'm & 6 %
Hend TSL temporature during test [216202)"C -
SAR resull with Head TSL
SAR avoraged over 1 em” (1 g) of Hoad TSL Condition
S mansured 250 WV sl powe 104 mW i g
BAH normalsiod noermndized (o W A1EmW g
SAR for nominal Head TSL parameters nadmislizad 1o TW 414 mW jg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Hesd TSL condition
HAH measins 280 mW ing power M mW /g
5AR normalized narmadized 1o 1W 214mW ig
SAR for naminal Haad TSL paamatar noemalized 1o 1W 21.4 mW /g £ 16.5 % (M=)

Cartifcade Mo D1G00VE-50E2_Fabi1 Pago 3 of §




Body TSL parametars
M foliowing parameders and calculalions wirny appliod.

1

Tamperature Parmintivity Conduntivity
Mominal Body TSL parameters 220°C 533 1,52 mhaim
Measured Body TSL parameters (22002 C 626 = b % 155 mbwym £ 8 %
Body TSL temparatura during test 21600 °C -

SAR result with Bady TSL

SAR nveraged over 1 em’ (1 g) of Body TSL Comion
SAR miasunid 250 mW input powor 10.3 MY g
BAR noemnkized nomalized bo 1W AMImWig
SAR tor nomenal Body TSL parmeten normalizod to 1W 40.7 mW /g 2 17.0 % (Kk=2)
S&R avernged over 10 cm’ (10 g) of Body TSL condition .
SAH mesasured 250 mW input power GA2mW /g
SAR normalized narmalized 1o 1W 21T mW i g _
SAR for nominal Body TSL paramates nonmalized 1o 1W 21.5mW i g = 16.5 % (ke2)

Cartilicabe No: D000V -Sd082 Fohi 1

Popad of 2




Appendix
Antenna Paramelers with Head TSL

| Mmpedanda. trasstormisd o lend point S08 L+ 5511
bt Loss <251 dB

Antenna Parameters with Body TSL

Iepnc, randlonmed bo beed paind 46.3 01+ 6.6
Robum Loss - 221 dB

General Antenna Paramelers and Design

[ Esectical Deiny (one directian) [ 1197 s

Adtar long term use with 100W radiahed powar, only @ alight warming of e dipole mar e fesipoint can b messured

Th dipola i made of standeaid sama coaxial cable. The center conducion of the leedeg line is directly connacted 1o e
socand am af the dipols. The antenna (s thenefore shar-circuited for DC-signals.

Mo dacagsive fomos mual o applied (o B dipols amms. because fhy might band o the soldonod coniweciong miss By
fdpoind may b damagud

Additional EUT Data

Manifaciured by BPEAG
Masmdaciured on June 28, 20046

Condicale No: D1H00VE-50E2_ Fob11 Pagn & of &



DASYS Validation Report lor Head TSL

DT 1702200 11:M)
Test Labowatory: SPEAG, Zurich, Switzerband
DT Dok DOHRD M Type: D00V 2: Serial: D190V 2 - SN:50082
Comminication System: CW, Fregquency) VRE MHe; Doty Cwele: 1010
Medium: S U2 B3
Medium paramelers used: | G MHe a= LAl mbdi: o V0L o NEHM k'm
Phantom section: Flai Section

Measurement Standard: DASY S (IEEENEC/ANST CH3,19-2007)
DASYS Conlienraion
e Probv: ESADVA C SNAMNS: ConvPi S 00, SO0, S 08 Calibrmied: W04 N0
e Sensor-Surface: S dMechoanical Surface Deiectom)
o Electionics: DAES Snbi]: Calibrated: 10.06.2010
o Phantom: Flat Phanton 50 0 front); Type: QDOOOPSOAA: Serial: 100
o Measuiemien! SWODASYS2, VSL6 Build (40 )

o Postprocessing SWSEMOALD X, V14.4.2 Build { 2595)

Fin=250 mW /d=10mm, dist=30mm ( ES-Probe/Zoom Scan (Tx7x7) /Cube 0 Measurenen
erad: dx=S5mm, dv=Smm, die=Smm

Reference Yalue = 99802 Vim: Power Dvill = -0,08 B

Peak SAR (eximipolied) 19118 Wik

SARL gh = LA mW/p: SARCEHE g) = 536 mWig

Maximum vilue of SAR (measured ) = 12931 mW/g

an
"
T
m
n 8
s
VB
(HdR = 1 2.930mW /g
Canilicale 8 1 BVE-ScB2 Fubil 1 Pogo 6 ol



Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Dt e 230023001 fev

Test Laboraory: SPEAG, Zurich, Switzerland

DUT: Dipode 1900 MEz; Type: DMV 2; Serial: D900V Y - SN:50082

Commmmeniom Sysiem: W Freguency; TN MHz: |1|||:!. {'_'-'L|-. 1

Mediam: MSLLUT12 BR

Muediwm pursineters wsed: = 190 MHz: o = 1.55 mho/me: 52.0: p= 10EN) kpin
Phantom section: Fla Section

Memsurerment Standurd; DASY S (IEEEAEC/AMNST CA2 19-20007)

DASYS Conliguration
8 Probe: ESAIDY A - SMNAIMES: ConvF4.59. 4 50 4 50% Calibeaped: Wik X
e Sensor-Surface: i (Mechamicnl Surlface Delection)
«  Eleoironies: DAES SntdH ; Calibrated: 10006, 2010
e Phamton: Flat Phastonr SO0 (back ), Type; QURODOPSOAA: Serinl: 1002
o Muedsuremient 5We DASYS2, VA2.6. 1 Build (408

LT Iproiessarg S0 SEMOUAD X, V1442 Build (2595

Pin=250 mW /d=10mm, dist=X.0mm (ES-Probe VZoom Scan (Tx7x7) /Cube 02 Measurcnen
pric: dx=Smm, dv=5mm, dz=Smm

Reference YVl U B N g Poseer Dinli = -(L05 dB

Peak SAR iextrapolated ) = 17.729 Wik

SARIL g) = 1LY mWigs SARUID g) = 542 mW/g

Maximum value of SAR (measured) = 13,004 mW/ig

0dB = 13.000mW/s

Codilicala Mo 011560254002 Fehi1 Pags 0 of O



Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S S Schwelzerischer Kallbrisrdionst
Schmid & Partner ¢ Service sulsse détalonnage
Engineering AG 2 3 Servizio svizrero di taralura
Zeughausstragse 43, BODD Zurich, Swilzerland Bwins Calibration Servios
K7 *

Accredited by the Swiss Accreditation Serdee (SAS)
The Swiss Accreditetion Service Is one of the signatories to the EA
Multitateral Agreement for the recognilion of calibralion certilicates

Client

Calibration procedureis)

Calibration dabe:

Thia calibration certificate documents the traceability to national standards, which realize the physical units of measuremants (S1).
The measurements and the UnNcenainties WiIth confidence probabiity are gven on e Inlowing pages and are part of the conificale.

Al calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (MATE critical for calibration)

Prirmary Standards ion Cal Data (Cortificate No.) Scheduled Calibration

Powenr miatar EPM-da24 GHIT4H0TO OOt 10 (Mo, 271701 266) Dat-11

Power sansor HP B481A US3ETERETHS OE-Oct-10 (Mo, 217-01266) Qet=11

Rafarance 20 dB Atanuator SN: 5068 (20g) 28-Mar-11 [No. 217-01368) Apr12

Type-N mismatch combination EN; 50472 / 08327 20-Mar-11 (Mo, 217-013T1) Apr-12

Flaference Probe ES30V3 EN: 3205 30-Ape-10 (Mo. E53-3205_Aprid) Apr-11

DAEY BN: B0 10-Jun-10 [No. DAE4-801_Jun10) Jun-11

Secondary Standards ID # Chack Date (in house) Scheduled Check |

Power sanaos HF BAB1A MY41082317 18-0ct-02 (i house chack Oat-08) In housa chack: Oct-11

AF gendrater A&S SMT-06 100005 4-Aug-F9 (in house check Oct-09) In house check: Oct-11

Matwork Analyzer HP B753E USITI05EE S4206 18-0c1-01 (in house check Qct-10) In house check: Oct-11
MNarmg Function Signafyre

Calibeated by: = ; A

Issued; Aprl 13, 2011

This calibration centificata shall not ba reproduced excapt in full withaut written appraval of the laboratory.

Certificale No: D2450V2-708_Apri1 Page 1 af 8 O o yge




Calibration Laboratory of N, Schweizerischer Kallbrierdienst

. -3 N 3
Schmid & Partner e Service suisse d'étalonnage
Engineering AG i:mﬁ: Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland S !/',:\“\\ o Swiss Calibration Service
ety
Accradited by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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

Additional Documentation:
d) DASY4/5 System Handbook

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

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

e Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

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

e SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

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

Certificate No: D2450V2-708_Apri1 Page 2 of 9



Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Verslon DASYS V52.6.2
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2450 MHz £+ 1 MHz

Head TSL parameters
The fellowing parameters and calculations wers applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 382 1.80 mho/m
Measured Head TSL parameters (22.0£0.2)°C 3BT =E% 1.72 mho/m £ 6 %
Head TSL temperature during test (21.0 £0.2)°C = Tese
SAR result with Head TSL

SAR averaged over 1 em” (1 g) of Head TSL Condition

SAR measured 250 mW Input power 13.7mW /g

SAR normalized normalized to 1W S4.8mW /g

SAR for nominal Head TSL parameters normalized to 1W 55.8 mW /g = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition

SAR measured 250 mW input power B41mW /g

SAR normalized normalized to 1W 258mW /g
SAR for nominal Head TSL parameters nommalized to 1W 25.8 mW /g £ 16.5 % (k=2)

Cartificate No: D2450V2-708_Apr11

Page3of §




Body TSL parameters
The fallowing paramelers and calculations were applied,

Tempearature Permittivity Conductivity

Mominal Eud? TEL_p_ammlhrl 22.0°C 527 1.95 mhovm

Measured Body TSL parameters (22.020.2)°C 506 £6% 1.91 mho'm £ 6 %

Body TSL temperature during test (215202)°C
SAR result with Body TSL

SAR averaged over 1 em® (1 g) of Body TSL Condition

SAR measurad 250 mW input power 128mW/g

SAR normalized nommalized to 1W 512mW/g

SAR for nominal Body TSL parameters normalized to 1W 51.2 mW /g £ 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL condition

SAR measurad 250 mW input powar 580mW /g

SAR nomalizad normalized to W 236mW /g

SAR for nominal Body TSL parameters normalized o 1W 23.5mW /g = 18.5 % (k=2)

Corificate No: D2450V2-708_Apr11 Page d of 8



Appendix
Antenna Parameters with Head TSL

Impadanca, transfarmed to faed paint 53T0-062
Return Loss - 28.89 dB

Antenna Parameters with Body TSL

Impedance, transformed io feed point 50.8 02 + 0.2 j2
Return Loss -41.3dB

General Antenna Parameters and Design

Electrical Dalay {one direction) 1,164 ns

After long tam use with 1000 radiated power, only a slight warming of the dipale near the feadpaint can ba measured.

The dipale is made of standard semirigid coaxial cabla. Tha center conductor of the feeding lina is directly connected to the
second arm of the dipole. The antenna is therefore shont-circuited for DC-signals,

Mo excessive force must be applied 1o the dipole arms, because they might bend o the soldered connactions noar the
feedpoint may be damaged.

Additional EUT Data

Manutactured by SPEAG
Manufactured on July 05, 2002

Cenlilicate Mo: D2450V2-T0B_Apr11 Page 5ol 9



DASYS Validation Report for Head TSL

Date/Time: 18.04.2011 16:38:38
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:708

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

Medium: HSL U12 BB

Medium parameters used: f = 2450 MHz; o = 1.74 mho/m; & = 38.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:
« Probe: ES3DV3 - SN3205; ConvFi(4.53, 4.53, 4.53); Calibrated:; 30.04.2010
« Sensor-Surface: Imm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 10.06.2010
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
+  Measurement SW: DASYS2, V52.6.2 Build (424)
« Postprocessing SW: SEMCAD X, V14.4.2 Build (2829)

Pin=250 mW, Cube 0:

Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 104.0 Vim; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 27.990 W/kg

SAR(1 g) = 13.7 mW/g; SAR(10 g) = 6.41 mW/g
Maximum value of SAR (measured) = 17.479 mW/g

0 dB = 17.480mW/g

Cerificate No: D2450W2-T08_Apri1 Page 6 of 9



Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date/Time: 19.04.2011 14:18:20
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz: Type: D2450V2; Serial: D2450V2 - SN:T08
Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium: MSL U12 BB
Medium parameters used: f = 2450 MHz; o = 1.91 mho/m; & = 50.6; p = 1000 kg/m”

Phantom section: Flat Section
Measurement Standard: DASY 3 (IEEE/IEC/ANSI CA3.19-2007)

DASYS Configuration:
«  Probe: ESIDV3 - SN3205; ConvFi(4.31, 4.31, 4.31); Calibrated: 30.04.2010
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 5n601; Calibrated: 10.06.2010
» Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; Serial: 1002
+  Measurement SW: DASYS52, V52.6.2 Build (424)
+  Postprocessing SW: SEMCAD X, V14.4.2 Build (2829)

Pin=250 mW, Cube 0:

Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 96.461 V/im; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 27.027 Wikg

SAR(1 g) = 12.8 mW/g; SAR(10 g) = 5.9 mW/g
Maximum value of SAR (measured) = 16.639 mW/g

111

I8

T2

0dB = 16.640mW/g

Cartificate Mo: D2450V2-708_Apr11 Page Bof 8



Impedance Measurement Plot for Body TSL
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