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1. GENERAL INFORMATION

Test Dates : May.06, 2010 ~ May.07, 2010

Manufacturer : SAMSUNG ELECTRONICS Co., Ltd.

Address : 416 Maetan3-Dong, Suwon City, Korea

Test Standard : §2.1093; FCC/OET Bulletin 65, Supplement C(July 2001)
FCC Classification : Licensed Portable Transmitter Held to Ear (PCE)

Tested for : FCC/TCB Certification

2. DESCRIPTION OF DEVICE

Test Sample : Dual-Band GSM Phone with Bluetooth and EDGE Rx only
Model Number : GT-C3200
Serial Number : Identical prototype (S/N : # FH-080-E)
Tx Freg.Range: 824.2 ~ 848.8 MHz (GSM850)
1850.20 ~ 1909.80 MHz (GSM1900)
Rx Freq. Range: 869.2 ~ 893.8 MHz (GSM850)
1930.20 ~ 1989.80 MHz (GSM1900)
Antenna Manufacturer : Pulse
Model No.: J90-OY0514
GPRS Class 12
Antenna Dimensions : 39.70 X 12.55 X 6.86 (mm)
Separation distance between
12.57 (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 DAE3) consists of a highly sensitive electrometer-grade preamplifier with auto-
zeroing, a channel and gain-switching multiplexer, a fast 16-bit AD-converter and a command
decoder and control logic unit. Transmission to the measurement server is accomplished
through an optical downlink for data and status information and an optical uplink for commands
and clock lines. The mechanical probe mounting device includes two different sensor systems
for frontal and sidewise probe contacts. They are also used for mechanical surface detection

and probe collision detection. The robot uses its own controller with a built in VME-bus computer.

3.2 E-field Probe

"ol

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

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

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

printed resistive lines on ceramic substrates. If the probe is flatly
touching the surface, the coupling is zero. The distance of the coupling
maximum to the surface is independent of the surface reflectivity and
largely independent of the surface to probe angle. The DASY4 software
reads the reflection during a software approach and looks for the

maximum using a 2" order fitting (see Fig.3.2). The approach is
1 —

Figure 3.2 DAE System stopped at reaching the maximum.

Probe Specifications

Construction Symmetrical design with triangular core
Interleaved sensors

Built-in shielding against static charges

PEEK enclosure material (resistant to organic

A - BEAM

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

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

Additional CF for other liquids and frequencies upon request
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Frequency

Directivity

Dynamic Range

Dimensions

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

[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)

[ES3DV3], [ET3DV6]
5uW/g to > 100mWY/g; Linearity: + 0.2dB
[EX3DV4]

10 yW/g to > 100 mW/g; Linearity: + 0.2 dB

[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]
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

Distance from probe tip to dipole centers: 2.7mm

FCC ID: A3LGTC3200 Report Number: FH-080-S1
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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 v %w

measurement grids by manually teaching three points in ' H- A LS.

the robot. (See Figure 3.5) = o =
ol '---LL-'J

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

INGREDIENTS 835MHz | 835MHz | 1800MHz | 1800MHz | 1900MHz | 1900MHz | 2450MHz | 2450MHz
Brain Muscle Brain Muscle Brain Muscle Brain Muscle
WATER 40.29% | 50.75% | 55.24% 70.17% 55.24% 70.23% 71.88% 73.2%
SUGAR 57.90% | 48.21% - - - - - -
SALT 1.38% 0.94% 0.31% 3.92% 0.31% 0.29% 0.16% 0.04%
DGBE - - 44.45% 29.44% 44.45% 29.47% 7.99% 26.7%
Triton X-100 - - - - - - 19.97% -
BACTERIACIDE | 0.18% 0.10% - - - - - -
HEC 0.24% - - - - - - -
Coggﬁft{;qet 415 | 552 40 53.3 40 53.3 39.2 52.7
?aorgi‘t“(’g‘/’% 0.9 0.97 14 152 14 152 18 1.95

3.5 Device Holder for Transmitters

In combination with the Twin SAM Phantom V4.0, the Mounting Device (see Fig. 3.7) enables
the rotation of the mounted transmitter in spherical coordinates whereby the rotation points is
the ear opening. The devices can be easily, accurately and
repeatedly be positioned according to the EN 50360:2001 and
FCC specifications. The device holder can be locked at different
phantom locations (left head, right head, flat phantom).

*Note: A simulating human hand is not used due to the complex

anatomical and geometrical structure of the hand that may

produced infinite number of configuration. To produce worst-case

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

Figure 3.8 Device Holder omitted during the tests.
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3.6 Validation Dipole

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

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

Frequency 835, 1900 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

- 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 Nov.20, 2010 3537
SPEAG DAE4 Jul.20, 2010 468
SPEAG Validation Dipole D835V2 Mar.16, 2011 4d050
SPEAG Validation Dipole D1900V2 Mar.17, 2011 5d082
Staubli Robot RX90BL Not Required FO1/5N19A1/A/01
SPEAG SAM Twin Phantom V4.0 Not Required TP-1141
SPEAG SAM Twin Phantom V4.0 Not Required TP-1143
E4438C Signal Generator Mar.05, 2011 MY45092224
BBS3Q7ELU Power Amp Dec.11, 2010 1024
E4419B Power meter May.08, 2010 MY45101765
E9300B Power sensor May.08, 2010 MY41495885
HP-8753ES Network Analyzer Apr.23, 2011 US39173712
HP85070C Dielectric Probe Kit Not Required US99360087
E9300B Power Sensor Mar.03, 2011 MY41495533
E9300B Power Sensor Mar.03, 2011 MY41495557
DASY4 S/W (ver 4.7) Not Required -
Directional Coupler May.22, 2010 18842
Base Station Simulator Dec.18, 2010 GB46490112
Modular Phantom Not Required MP-1001

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

- End of page -
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4. SAR MEASUREMENT PROCEDURE

The evaluation was performed using the following procedure.

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

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

STEP 2

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

maximum absorption was determined by spline interpolation.

STEP 3

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

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

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

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

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

5.1 SAM Phantom Shape

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

as shown in Figure 5.2.

N g

Figure 5.1 Front, back and side view of SAM

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

marked on the external phantom shell to facilitate handset

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

EEC 3 *-1.

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

ERPs. .

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

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

Figure 5.4 Handset vertical and horizontal reference showing relevant markings

lines

Step 1

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

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

LE

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

Step 2

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

Step 3

While maintaining the handset in this plane, the handset was rotated around the LE-RE line until
the vertical centerline was in the plane normal to MB-NF including the line MB (reference plane).
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”

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 (June 2009)

Uncertainty - Standard 2
Error Description Value I;rs(::):)zltlllct% Divisor Ci uncertainty vivor
(2%) (2%) o
Measurement System
Probe Calibration 11.00 normal 2.000 1 5.50 o
Axial Isotropy 4.70 rectangular 1.732 0.7 1.90 w0
Hemispherical Isotropy 9.60 rectangular 1.732 0.7 3.88 w0
Linearity 4,70 rectangular 1.732 1 2.71 ©
System Detection Limits 0.25 rectangular 1.732 1 0.14 ©
Boundary effects 1.00 rectangular 1.732 1 0.58 ©
Readout electronics 0.30 normal 1.000 1 0.30 o
Response time 0.80 rectangular 1.732 1 0.46 0
RF ambient conditions 3.00 rectangular 1.732 1 1.73 0
Integration time 1.73 rectangular 1.732 1 1.00 L
Mechanical constrains of robot 1.50 rectangular 1.732 1 0.87 0
Probe positioning 2.90 rectangular 1.732 1 1.67 o
Extrapolation and integration 1.00 rectangular 1.732 1 0.58 ©
Test Sample Related
Test Sample positioning 1.12 normal 1.000 1 1.12 14
Device holded uncertainty 3.44 normal 1.000 1 3.44 0
Power Drift 5.00 rectangular 1.732 1 2.89 0
Phantom and Setup
Modular Phantom uncertainty 5.62 normal 1.000 1 5.62 2
Phantom uncertainty 4.00 rectangular 1.732 1 2.31 ©
Liquid conductivity (deviation from target) 5.00 rectangular 1.732 0.64 1.85 L
Liquid conductivity (measurement error) 0.38 normal 1.000 0.64 0.24 0
Liquid permittivity (deviation from target) 5.00 rectangular 1.732 0.6 1.73 ©
Liquid permittivity (measurement error) 5.44 normal 1.000 0.6 3.26 ©
Combined Standard Uncertainty Normal - - 11.84 172776
Extended Standard Uncertainty(K=2.00) 23.69 172776
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Table 6.2 Uncertainty Budget at 1900MHz (June 2009)

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

7.1 Tissue Verification
Table 7.1 MEASURED TISSUE PARAMETERS

835MHzHead 835VIHzBody 1900MHzHead 1900MHzBody
Target | Measured Target Measured Target Measured Target Measured
Date May06,2010 May06,2010 May07,2010 May07,2010
Liquid
Temperature(°C) 212 217 212 211
CD'e'ec"',cu : 415 #12 562 539 20 401 533 519
onstant: a
Conductivity: 09 09 097 098 14 143 152 155
Tissue
Batch Number 835DF1001N 8365B2001E 1900F1001T 1900B2001G

7.2 Test System Validation

Prior to assessment, the system is verified to the +10% of the specification at 835MHz and

The measured value must be within £5% of the target value.

1900MHz by using the system validation kit(s). (see Appendix E, Graphic Plot Attached)
Table 7.2 System Validation Results

System Targeted Measured Deviation Liqui i
L ot . quid Ambient
Validation Tissue SARq SARq (MWI/g) (%) Date Temperature(°C) | Temperature(°C)
Kit (mW/g) 9
835MH May.06,
4d050 e 9.49 9.12 -3.90 y 21.2 21.6
Brain 2010
1900MHz May.07,
5d082 ) 39.4 38.48 -2.34 21.2 215
Brain 2010

*Validation was measured with input power 250 mW and normalized to 1W.
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8. SAR MEASUREMENT RESULTS

Procedures Used To Establish Test Signal

The handset was placed into simulated call mode using manufacturers test codes. 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-C3200

Band Channel Voice 1Tx 2Tx 3Tx 4Tx
128 3217 32.13 32.15 28.32 28.31
850 190 32.3 32.27 32.28 28.51 28.5
251 32.38 32.39 32.36 28.54 28.54
512 29.43 29.45 29.45 25.97 25.96
1900 661 29.68 29.66 29.67 26.19 26.18
810 29.57 29.56 29.58 26.13 26.13

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

Table 8.2 Output Power Thresholds for Unlicensed Transmitters

2.45 5.15-5.35 5.47 -5.85 GHz

P Ref 12 6 5 mW

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

Individual Transmitter Simultaneous Transmission
Licensed _ _ _ SAR not required:
Transmitters Routine evaluation required Unlicensed only
o0 when stand-alone 1-g SAR is not
required and antenna is > 5 cm
When there is no simultaneous transmission —
from other antennas
o output < 60/f: SAR not required
Licensed & Unlicensed
o output = 60/f: stand-alone SAR required )
o when the sum of the 1-g SAR is <1.6 W/kg
for all simultaneous transmitting antennas
When there is simultaneous transmission — i ,
o when SAR to antenna separation ratio of
Stand-alone SAR not required when . . o
simultaneous transmitting antenna pair is
O output = 2.Prefand antennais > 5.0 cm <03
from other antennas '
O output < Prerand antennais > 2.5 cm .
SAR required:
from other antennas, each either output power
Unlicensed Licensed & Unlicensed
] output < Prer or 1-g SAR < 1.2 W/Kg . . .
Transmitters antenna pairs with SAR to antenna separation
ratio = 0.3; test is only required for the
Otherwise stand-alone SAR is required i ) i ) )
configuration that results in the highest SAR in
standalone configuration for each wireless
When stand-alone SAR is required .
mode and exposure condition
o test SAR on highest output channel for each
wireless mode and exposure condition ) o
Note: simultaneous transmission exposure
conditions for head and body can be different
o if SAR for highest output channel is > 50% ) )
for different style phones; therefore, different
of SAR limit, evaluate all channels according to )
test requirements may apply
normal procedures
Conclusion

Based on the output power, antenna separation distance, and Body SAR, a stand-alone BT
SAR test is not required. The summation of BT SAR and Licensed Transmitter SAR is 0.914 + 0

= 0.914, which is less than 1.6 W/Kg, therefore, a simultaneous SAR evaluation is not required.
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8.1 GSM850 Head SAR Results

Frequency Conducted . Test Antenna SAR Level
Mode Side . Battery
MHz Ch Start End Position Type (W/kg)
836.6 190 GSM850 32.21 | 32.32 Right Cheek/Touch Intenna Standard 0.367
836.6 190 GSM850 32.30 | 32.21 Right Ear/Tilt 15° Intenna Standard 0.248
836.6 190 GSM850 32.27 | 32.31 Left Cheek/Touch Intenna Standard 0.363
836.6 190 GSM850 32.25 | 32.29 Left Ear/Tilt 15° Intenna Standard 0.184

ANSI / IEEE C95.1 2005 — SAFETY LIMIT
Spatial Peak

Uncontrolled Exposure / General Population

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

NOTES:

1.

Noo kWb

2001].

[0 Manu. Test Codes

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

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

Tissue parameters and temperatures are listed on the SAR plot.
Liquid tissue depth is 15.2 + 0.2cm

Battery is fully charged for all readings.
Test Configuration Base Station Simulator

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

2001), if the SAR measured at the middle channel for each test configuration (left, right,
cheek/touch, tilt/ear, extended and retracted) is least 3.0 dB lower than the SAR limit, testing at
the high and low channels is optional for such test configuration(s).
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8.2 GPRS850 Body SAR Results(Without Holster)

Frequency Conducted Power Test Antanna SAR Level
Mode . Battery Bar
MHz Ch Start End Position Type (W/kg)
824.2 128 GSM850 28.31 28.40 1.5 cm [w/o Holster] Intenna Standard Body 0.608
836.6 190 GSM850 28.45 28.51 1.5 cm [w/o Holster] Intenna Standard Body 0.623
848.8 251 GSM850 28.54 28.49 1.5 cm [w/o Holster] Intenna Standard Body 0.442
836.6 190 GSM850 32.28 32.15 1.5 cm [w/o Holster] Intenna Standard Body 1) 0.335
836.6 190 GSM850 28.55 28.60 1.5 cm [w/o Holster] Intenna Standard Body 2)0.438
ANSI / IEEE C95.1 2005 — SAFETY LIMIT
Spatial Peak 1.6W/kg (mWi/g)

. averaged over 1 gram
Uncontrolled Exposure / General Population

NOTES:

1.

Noo ~ Wb

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

All modes of operation were investigated, and the worst-case results are reported.
Tissue parameters and temperatures are listed on the SAR plot.
Liquid tissue depth is 15.2 + 0.2cm
Battery is fully charged for all readings.
Test Configuration [ With Holster Without Holster
Justification for reduced test configurations: This model supports GPRS CLASS "12" (4Tx)
So the burst power and timing period is more than 2dB higher in GPRS mode than in
GSM850 mode. Hence, the GSM850 mode was not measured.
1) 2Tx, 2) 3Tx
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8.3 GSM1900 Head SAR Results

Frequency Conducted . Test Antenna SAR Level
Mode Side . Battery
MHz Ch Start End Position Type (W/kg)
1850.2 512 GSM1900 | 29.36 | 29.40 Right Cheek/Touch Intenna Standard 1.23
1880 661 GSM1900 | 29.76 | 29.60 Right Cheek/Touch Intenna Standard 0.940
1909.8 810 GSM1900 | 29.55 | 29.59 Right Cheek/Touch Intenna Standard 0.503
1880 661 GSM1900 | 29.68 | 29.72 Right Ear/Tilt 15° Intenna Standard 0.094
1880 661 GSM1900 | 29.65 | 29.60 Left Cheek/Touch Intenna Standard 0.869
1850.2 512 GSM1900 | 29.49 | 29.41 Left Cheek/Touch Intenna Standard 1.1
1909.8 810 GSM1900 | 29.52 | 29.62 Left Cheek/Touch Intenna Standard 0.562
1880 661 GSM1900 | 29.68 | 29.60 Left Ear/Tilt 15° Intenna Standard 0.177
ANSI / IEEE C95.1 2005 — 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 antenna-head position set in a
typical configuration. Test procedures used are according to FCC/OET Bulletin 65, Supp.C [July
2001].

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

Tissue parameters and temperatures are listed on the SAR plot.

Liquid tissue depth is 15.2 + 0.2cm

Battery is fully charged for all readings.

Test Configuration O Manu. Test Codes Base Station Simulator
Justification for reduced test configurations: Per FCC/OET Bulletin 65 Supplement C (July,
2001), if the SAR measured at the middle channel for each test configuration (left, right,
cheek/touch, tilt/ear, extended and retracted) is least 3.0 dB lower than the SAR limit, testing at
the high and low channels is optional for such test configuration(s).

Noo kA wbd
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8

.4 GPRS1900 Body SAR Results(Without Holster)

Frequency Conducted Power Test Antanna SAR Level
Mode . Battery Bar

MHz Ch Start End Position Type (W/kg)
1850.2 512 GSM1900 29.45 29.38 1.5 cm [w/o Holster] Intenna Standard Body 0.914
1880 661 GSM1900 29.62 29.69 1.5 cm [w/o Holster] Intenna Standard Body 0.586
1909.8 | 810 GSM1900 29.55 29.61 1.5 cm [w/o Holster] Intenna Standard Body 0.358

1880 661 GSM1900 26.19 26.27 1.5 cm [w/o Holster] Intenna Standard Body 1) 0.407

1880 661 GSM1900 26.11 26.20 1.5 cm [w/o Holster] Intenna Standard Body 2)0.518

ANSI / IEEE C95.1 2005 — SAFETY LIMIT
Spatial Peak 1.6W/kg (mWi/g)

. averaged over 1 gram
Uncontrolled Exposure / General Population

NOT
1.

Noo ~ Wb

ES:
The test data reported are the worst-case SAR value with the antenna-head position set in a
typical configuration. Test procedures used are according to FCC/OET Bulletin 65, Supp.C [July
2001].
All modes of operation were investigated, and the worst-case results are reported.
Tissue parameters and temperatures are listed on the SAR plot.
Liquid tissue depth is 15.2 + 0.2cm
Battery is fully charged for all readings.
Test Configuration [ With Holster Without Holster
Justification for reduced test configurations: This model supports GPRS CLASS "12" (2Tx)
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.
1) 3Tx, 1) 4Tx
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9. CONCLUSION

The SAR measurement indicates that the EUT complies with the RF radiation exposure limits of
the FCC. These measurements are taken to simulate the RF effects exposure under worst-case
conditions. Precise laboratory measures were taken to assure repeatability of the tests. The test

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

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

conditions, and physiological variables.

The highest reported SAR values are as follows:
GSM850: Head: 0.367W/Kg : Body-worn: 0.623W/Kg
GSM1900: Head: 1.23W/Kg : Body-worn: 0.914W/Kg
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APPENDIX A
SAR Definition

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

A1)

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

Figure A.1 SAR Mathematical Equation

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

SAR= oF%/p
Where :
o = conductivity of the tissue-simulant material (S/m)
p = mass density of the tissue-simulant material (kg/m®)
E = Total RMS electric field strength (V/m)

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

surfaces, and whether conductive contact is made by the organism with a ground plane.

- End of page -



APPENDIX B

Probe Calibration Process

Dosimetric Assessment Procedure

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

Free Space Assessment

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

Temperature Assessment

E-field temperature correlation calibration is performed in a flat phantom flat phantom filled with the
appropriate simulated brain tissue. The measured free space E-field in the medium correlates to
temperature rise in a dielectric medium. For temperature correlation calibration a RF transparent
thermistor-based temperature probe is used in conjunction with the E-field probe (see Fig. B.2).

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

AT = temperature increase due to RF exposure.

SAR is proportional to AT/ At, the initial rate of tissue

heating, before thermal diffusion takes place. Now it's

possible to quantify the electric field in the simulated tissue
by equating the thermally derived SAR to the E-field;

di— L1

ﬁ

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



APPENDIX C

ANSI/IEEE C95.1 — 2005 RF EXPOSURE LIMITS

Uncontrolled Environment

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

Controlled Environment

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

Table C.1 Safety Limits for Partial Body Exposure

UNCONTROLLED ENVIRONMENT CONTROLLED ENVIRONMENT
General Population General Population
(W/kg) or (mWi/g) (W/kg) or (mWi/g)
]
SPATIAL PEAK SAR 160 8.00
Brain
SPATIAL PEAK SAR?
Whole Body 0.08 040
SPATIAL PEAK SAR®
Hands,Feet,Ankles, Wrists 4.00 20.00

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

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

® The Spatial Peak value of the SAR averaged over any 10 grams of tissue (defined as a tissue volume in the shape of
a cube) and over the appropriate averaging time.
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Test Setup Photographs
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The Validation Measurements



SAMSUNG Dualband GSM Mabile Phonewith Bluetooth : GT-C3200

DUT: Dipole 835 MHz; Serial: 4d050

Program Name: 835MHz Dipole Validation 2010.05.06

Procedure Name: 835MHz @ 250mW

Meas. Ambient Temp(celsius)-21.6,Tissue Temp(celsius)-21.2; Test Date-06/M ay/2010

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; ¢ = 0.9 mho/m; €, = 41.2; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3537; ConvF(9.4, 9.4, 9.4); Calibrated: 2009-11-20

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

- Electronics: DAE4 Sn468; Calibrated: 2009-07-20

- Phantom: PHANTOM #2; Type: SAM; Serial: TP-1141

- 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) = 2.49 mW/g

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

Reference Value = 52.1 V/m; Power Drift = -0.051 dB

Peak SAR (extrapolated) = 3.46 W/kg

SAR(1 g) = 2.28 mW/g; SAR(10 g) = 1.48 mW/g

Maximum value of SAR (measured) = 2.47 mW/g
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SAMSUNG Dualband GSM Mabile Phonewith Bluetooth : GT-C3200

DUT: Dipole 1900 MHz; Serial: 5d082

Program Name: 1900M Hz Dipole Validation 2010.05.07

Procedure Name: 1900M Hz @ 250mW

Meas. Ambient Temp(celsius)-21.5,Tissue Temp(celsius)-21.2; Test Date-07/M ay/2010

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; ¢ = 1.43 mho/m; &, = 40.1; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3537; ConvF(8.11, 8.11, 8.11); Calibrated: 2009-11-20

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

- Electronics: DAE4 Sn468; Calibrated: 2009-07-20

- Phantom: PHANTOM #1; Type: SAM; Serial: TP-1143

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

1900MHz @ 250mW/Area Scan (51x51x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 14.7 mW/g

1900MHz @ 250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 85.9 VV/m; Power Drift = 0.019 dB

Peak SAR (extrapolated) = 18.2 W/kg

SAR(1 g) = 9.62 mW/g; SAR(10 g) = 4.9 mW/g

Maximum value of SAR (measured) = 10.7 mW/g
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APPENDIX F

Plots of The SAR Measurements



SAMSUNG Dualband GSM Mobile Phone with Bluetooth : GT-C3200

DUT: GT-C3200; Serial: FH-080-E

Program Name: GT-C3200 GSM 850 Right (Job No. : FH-080)

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

Meas. Ambient Temp(celsius)-21.6,Tissue Temp(celsius)-21.2; Test Date-06/M ay/2010

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 836.6 MHz; ¢ = 0.9 mho/m; €, = 41.2; p = 1000 kg/m®
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3537; ConvF(9.4, 9.4, 9.4); Calibrated: 2009-11-20

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

- Electronics: DAE4 Sn468; Calibrated: 2009-07-20

- Phantom: PHANTOM #2; Type: SAM; Serial: TP-1141

- 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) = 0.400 mW/g

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

Reference Value = 19.9 VV/m; Power Drift = 0.151 dB

Peak SAR (extrapolated) = 0.485 W/kg

SAR(1 g) = 0.367 mW/g; SAR(10 g) = 0.259 mW/g

Maximum value of SAR (measured) = 0.389 mW/g
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SAMSUNG Dualband GSM Mobile Phone with Bluetooth : GT-C3200

DUT: GT-C3200; Serial: FH-080-E

Program Name: GT-C3200 GSM 850 Right (Job No. : FH-080)

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

Meas. Ambient Temp(celsius)-21.6,Tissue Temp(celsius)-21.2; Test Date-06/M ay/2010

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 836.6 MHz; ¢ = 0.9 mho/m; €, = 41.2; p = 1000 kg/m®
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3537; ConvF(9.4, 9.4, 9.4); Calibrated: 2009-11-20

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

- Electronics: DAE4 Sn468; Calibrated: 2009-07-20

- Phantom: PHANTOM #2; Type: SAM; Serial: TP-1141

- 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) = 0.271 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 = 10.5 VV/m; Power Drift = 0.106 dB

Peak SAR (extrapolated) = 0.326 W/kg

SAR(1 g) = 0.248 mW/g; SAR(10 g) = 0.178 mW/g

Maximum value of SAR (measured) = 0.263 mW/g
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SAMSUNG Dualband GSM Mobile Phone with Bluetooth : GT-C3200

DUT: GT-C3200; Serial: FH-080-E

Program Name: GT-C3200 GSM 850 L eft (Job No. : FH-080)

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

Meas. Ambient Temp(celsius)-21.6,Tissue Temp(celsius)-21.2; Test Date-06/M ay/2010

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 836.6 MHz; ¢ = 0.9 mho/m; €, = 41.2; p = 1000 kg/m®
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3537; ConvF(9.4, 9.4, 9.4); Calibrated: 2009-11-20

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

- Electronics: DAE4 Sn468; Calibrated: 2009-07-20

- Phantom: PHANTOM #2; Type: SAM; Serial: TP-1141

- 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) = 0.430 mW/g

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

Reference Value = 20.4 V/m; Power Drift = -0.025 dB

Peak SAR (extrapolated) = 0.481 W/kg

SAR(1 g) = 0.363 mW/g; SAR(10 g) = 0.256 mW/g

Maximum value of SAR (measured) = 0.386 mW/g
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SAMSUNG Dualband GSM Mobile Phone with Bluetooth : GT-C3200

DUT: GT-C3200; Serial: FH-080-E

Program Name: GT-C3200 GSM 850 L eft (Job No. : FH-080)

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

Meas. Ambient Temp(celsius)-21.6,Tissue Temp(celsius)-21.2; Test Date-06/M ay/2010

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 836.6 MHz; ¢ = 0.9 mho/m; €, = 41.2; p = 1000 kg/m®
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3537; ConvF(9.4, 9.4, 9.4); Calibrated: 2009-11-20

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

- Electronics: DAE4 Sn468; Calibrated: 2009-07-20

- Phantom: PHANTOM #2; Type: SAM; Serial: TP-1141

- 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) = 0.201 mW/g

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

Reference Value = 12.8 VV/m; Power Drift = 0.032 dB

Peak SAR (extrapolated) = 0.243 W/kg

SAR(1 g) = 0.184 mW/g; SAR(10 g) = 0.134 mW/g

Maximum value of SAR (measured) = 0.193 mW/g
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SAMSUNG Dualband GSM Mobile Phone with Bluetooth : GT-C3200

DUT: GT-C3200; Serial: FH-080-E

Program Name: GT-C3200 GSM 850 Right (Job No. : FH-080)

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

Meas. Ambient Temp(celsius)-21.6,Tissue Temp(celsius)-21.2; Test Date-06/M ay/2010

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 836.6 MHz; ¢ = 0.9 mho/m; €, = 41.2; p = 1000 kg/m®
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3537; ConvF(9.4, 9.4, 9.4); Calibrated: 2009-11-20

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

- Electronics: DAE4 Sn468; Calibrated: 2009-07-20

- Phantom: PHANTOM #2; Type: SAM; Serial: TP-1141

- 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) = 0.400 mW/g

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

Reference Value = 19.9 VV/m; Power Drift = 0.151 dB

Peak SAR (extrapolated) = 0.485 W/kg

SAR(1 g) = 0.367 mW/g; SAR(10 g) = 0.259 mW/g

Maximum value of SAR (measured) = 0.389 mW/g

1g/10g Averaged SAR
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SAMSUNG Dualband GSM Mobile Phone with Bluetooth : GT-C3200

DUT: GT-C3200; Serial: FH-080-E

Program Name: GT-C3200 GPRS850 Body (Job No. : FH-080)

Procedure Name: Body, Ch. 190, Ant. Intenna, Bat. Sandard

Meas. Ambient Temp(celsius)-22.1,Tissue Temp(celsius)-21.7; Test Date-06/M ay/2010

Communication System: GPRS 850; Frequency: 836.6 MHz;Duty Cycle: 1:2.075
Medium parameters used: f = 836.6 MHz; ¢ = 0.98 mho/m; €, = 53.9; p = 1000 kg/m?®
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3537; ConvF(9.23, 9.23, 9.23); Calibrated: 2009-11-20

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

- Electronics: DAE4 Sn468; Calibrated: 2009-07-20

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

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

Body, Ch. 190, Ant. Intenna, Bat. Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.613 mW/g

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

Reference Value = 16.8 V/m; Power Drift = -0.014 dB

Peak SAR (extrapolated) = 1.05 W/kg

SAR(1 g) = 0.623 mW/g; SAR(10 g) = 0.409 mW/g

Maximum value of SAR (measured) = 0.640 mW/g
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SAMSUNG Dualband GSM Mabile Phonewith Bluetooth : GT-C3200

DUT: GT-C3200; Serial: FH-080-E

Program Name: GT-C3200 GPRS850 Body (Job No. : FH-080)

Procedure Name: Body, Ch. 190, Ant. Intenna, Bat. Sandard

Meas. Ambient Temp(celsius)-22.1,Tissue Temp(celsius)-21.7; Test Date-06/M ay/2010

Communication System: GPRS 850; Frequency: 836.6 MHz;Duty Cycle: 1:2.075
Medium parameters used: f = 836.6 MHz; ¢ = 0.98 mho/m; €, = 53.9; p = 1000 kg/m?®
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3537; ConvF(9.23, 9.23, 9.23); Calibrated: 2009-11-20

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

- Electronics: DAE4 Sn468; Calibrated: 2009-07-20

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

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

Body, Ch. 190, Ant. Intenna, Bat. Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.613 mW/g

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

Reference Value = 16.8 V/m; Power Drift = -0.014 dB

Peak SAR (extrapolated) = 1.05 W/kg

SAR(1 g) = 0.623 mW/g; SAR(10 g) = 0.409 mW/g

Maximum value of SAR (measured) = 0.640 mW/g

1g/10g Averaged SAR
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SAMSUNG Dualband GSM Mobile Phone with Bluetooth : GT-C3200

DUT: GT-C3200; Serial: FH-080-E

Program Name: GT-C3200 GSM 1900 Right (Job No. : FH-080)

Procedure Name: Cheek/Touch, Ch.512, Ant.Intenna, Bat.Sandard

Meas. Ambient Temp(celsius)-21.5,Tissue Temp(celsius)-21.2; Test Date-07/M ay/2010

Communication System: GSM 1900; Frequency: 1850.2 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1850.2 MHz; ¢ = 1.43 mho/m; &, = 40.1; p = 1000 kg/m®
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3537; ConvF(8.11, 8.11, 8.11); Calibrated: 2009-11-20

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

- Electronics: DAE4 Sn468; Calibrated: 2009-07-20

- Phantom: PHANTOM #1; Type: SAM; Serial: TP-1143

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

Cheek/Touch, Ch.512, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement
grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 1.31 mW/g

Cheek/Touch, Ch.512, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 27.4 VV/m; Power Drift = -0.054 dB

Peak SAR (extrapolated) = 1.95 W/kg

SAR(1 g) = 1.23 mW/g; SAR(10 g) = 0.721 mW/g

Maximum value of SAR (measured) = 1.33 mW/g
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SAMSUNG Dualband GSM Mobile Phone with Bluetooth : GT-C3200

DUT: GT-C3200; Serial: FH-080-E

Program Name: GT-C3200 GSM 1900 Right (Job No. : FH-080)

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

Meas. Ambient Temp(celsius)-21.5,Tissue Temp(celsius)-21.2; Test Date-07/M ay/2010

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; ¢ = 1.43 mho/m; &, = 40.1; p = 1000 kg/m?
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3537; ConvF(8.11, 8.11, 8.11); Calibrated: 2009-11-20

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

- Electronics: DAE4 Sn468; Calibrated: 2009-07-20

- Phantom: PHANTOM #1; Type: SAM; Serial: TP-1143

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

Ear/Tilt, Ch.661, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.107 mW/g

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

Reference Value = 6.93 VV/m; Power Drift = 0.161 dB

Peak SAR (extrapolated) = 0.150 W/kg

SAR(1 g) = 0.094 mW/g; SAR(10 g) = 0.056 mW/g

Maximum value of SAR (measured) = 0.101 mW/g
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SAMSUNG Dualband GSM Mobile Phone with Bluetooth : GT-C3200

DUT: GT-C3200; Serial: FH-080-E

Program Name: GT-C3200 GSM 1900 L eft (Job No. : FH-080)

Procedure Name: Cheek/Touch, Ch.512, Ant.Intenna, Bat.Sandard

Meas. Ambient Temp(celsius)-21.5,Tissue Temp(celsius)-21.2; Test Date-07/M ay/2010

Communication System: GSM 1900; Frequency: 1850.2 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1850.2 MHz; ¢ = 1.43 mho/m; &, = 40.1; p = 1000 kg/m®
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3537; ConvF(8.11, 8.11, 8.11); Calibrated: 2009-11-20

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

- Electronics: DAE4 Sn468; Calibrated: 2009-07-20

- Phantom: PHANTOM #1; Type: SAM; Serial: TP-1143

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

Cheek/Touch, Ch.512, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement
grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 1.28 mW/g

Cheek/Touch, Ch.512, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 27.5 VV/m; Power Drift = 0.030 dB

Peak SAR (extrapolated) = 1.90 W/kg

SAR(1 g) = 1.11 mW/g; SAR(10 g) = 0.677 mW/g

Maximum value of SAR (measured) = 1.21 mW/g
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SAMSUNG Dualband GSM Mobile Phone with Bluetooth : GT-C3200

DUT: GT-C3200; Serial: FH-080-E

Program Name: GT-C3200 GSM 1900 L eft (Job No. : FH-080)

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

Meas. Ambient Temp(celsius)-21.5,Tissue Temp(celsius)-21.2; Test Date-07/M ay/2010

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; ¢ = 1.43 mho/m; &, = 40.1; p = 1000 kg/m?
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3537; ConvF(8.11, 8.11, 8.11); Calibrated: 2009-11-20

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

- Electronics: DAE4 Sn468; Calibrated: 2009-07-20

- Phantom: PHANTOM #1; Type: SAM; Serial: TP-1143

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

Ear/Tilt, Ch.661, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.211 mW/g

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

Reference Value = 9.69 V/m; Power Drift = -0.184 dB

Peak SAR (extrapolated) = 0.266 W/kg

SAR(1 g) = 0.177 mW/g; SAR(10 g) = 0.110 mW/g

Maximum value of SAR (measured) = 0.189 mW/g
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SAMSUNG Dualband GSM Mobile Phone with Bluetooth : GT-C3200

DUT: GT-C3200; Serial: FH-080-E

Program Name: GT-C3200 GSM 1900 Right (Job No. : FH-080)

Procedure Name: Cheek/Touch, Ch.512, Ant.Intenna, Bat.Sandard

Meas. Ambient Temp(celsius)-21.5,Tissue Temp(celsius)-21.2; Test Date-07/M ay/2010

Communication System: GSM 1900; Frequency: 1850.2 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1850.2 MHz; ¢ = 1.43 mho/m; &, = 40.1; p = 1000 kg/m®
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3537; ConvF(8.11, 8.11, 8.11); Calibrated: 2009-11-20

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

- Electronics: DAE4 Sn468; Calibrated: 2009-07-20

- Phantom: PHANTOM #1; Type: SAM; Serial: TP-1143

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

Cheek/Touch, Ch.512, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement
grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 1.31 mW/g

Cheek/Touch, Ch.512, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 27.4 VV/m; Power Drift = -0.054 dB

Peak SAR (extrapolated) = 1.95 W/kg

SAR(1 g) = 1.23 mW/g; SAR(10 g) = 0.721 mW/g

Maximum value of SAR (measured) = 1.33 mW/g

1g/10g Averaged SAR
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SAMSUNG Dualband GSM Mobile Phone with Bluetooth : GT-C3200

DUT: GT-C3200; Serial: FH-080-E

Program Name: GT-C3200 GPRS1900 Body (Job No. : FH-080)

Procedure Name: Body, Ch.512, Ant.Intenna, Bat.Sandard

Meas. Ambient Temp(celsius)-21.6,Tissue Temp(celsius)-21.1; Test Date-07/M ay/2010

Communication System: GPRS 1900; Frequency: 1850.2 MHz;Duty Cycle: 1:4.15
Medium parameters used: f = 1850.2 MHz; ¢ = 1.55 mho/m; &, = 51.9; p = 1000 kg/m®
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3537; ConvF(7.74, 7.74, 7.74); Calibrated: 2009-11-20

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

- Electronics: DAE4 Sn468; Calibrated: 2009-07-20

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

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

Body, Ch.512, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.883 mW/g

Body, Ch.512, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 11.3 V/m; Power Drift = -0.083 dB

Peak SAR (extrapolated) = 1.46 W/kg

SAR(1 g) = 0.914 mW/g; SAR(10 g) = 0.534 mW/g

Maximum value of SAR (measured) = 0.992 mW/g

diB
.o

-1.04

-6.06

-3z

122

162

0 dB = 0.992mW/g



SAMSUNG Dualband GSM Mabile Phonewith Bluetooth : GT-C3200

DUT: GT-C3200; Serial: FH-080-E

Program Name: GT-C3200 GPRS1900 Body (Job No. : FH-080)

Procedure Name: Body, Ch.512, Ant.Intenna, Bat.Sandard

Meas. Ambient Temp(celsius)-21.6,Tissue Temp(celsius)-21.1; Test Date-07/M ay/2010

Communication System: GPRS 1900; Frequency: 1850.2 MHz;Duty Cycle: 1:4.15
Medium parameters used: f = 1850.2 MHz; ¢ = 1.55 mho/m; &, = 51.9; p = 1000 kg/m®
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3537; ConvF(7.74, 7.74, 7.74); Calibrated: 2009-11-20

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

- Electronics: DAE4 Sn468; Calibrated: 2009-07-20

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

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

Body, Ch.512, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.883 mW/g

Body, Ch.512, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 11.3 V/m; Power Drift = -0.083 dB

Peak SAR (extrapolated) = 1.46 W/kg

SAR(1 g) = 0.914 mW/g; SAR(10 g) = 0.534 mW/g

Maximum value of SAR (measured) = 0.992 mW/g

1g/10g Averaged SAR

AR, Toom ScasValss Adonyg I, K=, V=3
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APPENDIX G

Probe Calibration
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Calibration Laboratory of f N Ty S ey

Schmid & Partner Hrrir s wa e O
= AG Wz pabzInm B s

Fuury tain et 41, BET4 Tuech, Iwitmsearsl -"f\.: Sewma Caldkrmiiae bervies

Armreited Ty B St Sorsdud e B 8] Accrediteiion fo: SCE 108

The B Aevsdiatia Berviees s orm of the sigreines o b 8

Bl Ay twurae] For [ee spcogniizn of cabinmnn comia sies

Glossary:

TSL Bemi B B

HORM v semtivily in froo space

CowniF wEmt iy o TSL ) NORMey 3

DCFE dixdn TiFRsEon poind

(=2 crasl Tacior [ Videty_cycie) of P AF sgnai

ARG modulason Saparden ireatizabon paramelens

Polanzalion o o flEfen round probe axds

Pokaisaion & i rotaton aroond an aeis thal m i Be plans normal io probe acis Ja meaasis e e

L I-= 0 i navivoial i peobe fs .

Calibration is Performed According to the Following Standards:

&) IEEE Sid 1828.2004, "IEEE Racamméerdid Prackos lor Delermining the Pask Spatel-8semged Specihic
Akeorption Male {SAR} in the Human Haad o Wersless Communicatione Dovicas Magsiimee
Tashnigues”, December 2003

by ECEZIE-T, “Prockdune o measune the Specilic Aheompiion Rale (B4R} lor hard: hald dosisoe s @ does
preaimity b th sar (requsncy rerge of 300 Mz i 1 GHal", Fabruady 20H15

Mathods Applied and Interpretation of Parameters:
= MORM: y r Asesssed for E-ield polarzaton § = 0 (T 5 300 MHz i TEWM-cel; { = 1800 e 733 et
MOFMey.2 am orly iénmedaie solues, (e, the untamainbes of BORM p.r does nof effed the - Sak
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insica TEL {san el Goma),
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= Conne® mmd Boundavy Efect Pammafars’ Aisssisd in fiat phaniom wusieg E-Teld (r Tempernios Trreie
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ENI0NV4 SN-383T Maoysmiber 20, 2000

Probe EX3DV4

SN:3537

Manufacturad; August 23, 2004
Last calibrated: November 18, 2008
Recalibrated: Wovember 20, 2008

Calibrated for DASY Sysiems
{Motm: nen-compatibia Wil DAEY2 wysteml]

Certifcaia Fa P JET Rigwil Pags Taf 11

(85 - k- nifc) |



EX30V4 SM:I53T

DASY - Parameters of Probe: EX3DV4 SN:3537

Movember 20, 2009

Basic Calibration Paramaters
Bormar X | Banger ¥ | Sanmar § !,t_-: {h=a1
Marm [uMinmr®)® 037 .40 048 [ wi0an
D v 83 | mas | pes
Modulation Calibration Paramatars
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EX30W4 5M; 3537 Howamber 30, 2008

DASY - Parameters of Probe: EX3DV4 SN:3537

Cafibraticn Parametsr Determined in Hoad Tissus Simulating Madia
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EXIDNG SH-383T Noyember J0, 2008

DASY - Parameters of Probe: EX3DV4 SN:3537

Calibraban Paramater Delerminod in Body Tissus Simuliaing Medis
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ENI0NA SH:353T HNevamber 20, 2009

' Frequency Response of E-Field

(TEM-Coli:ifi110 EXX, Waveguide: R22)
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EX3OVE BM; k53T Novambsar 20, 2000

Receiving Pattern (¢), & = 0"
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EXI0VA SM:153T Hovembar 20, 2006
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EX30Y4 SH:3537 Novembar 320, 2008

Conversion Factor Assessment
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Nayembar 2, 20080

Other Probe Parameters
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APPENDIX H

Calibration of The Validation Dipole
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Calibration Laboratory of £,

o 3 5 Ectrmmgpeincnes Hall beigrdiig
Schmid & Parinar = c Barvicn muisen ddtalonrage
Enginearng AG g Barvirio svizzero o barmura
Zeughmsstrasse 43, 804 Zurich, Sweaeians R 5 Bwiss Cabbraiion Service
Tk
Acredied by ihe Swlss Accradinion Serice (SA5) Acesndiiation He,: SC8 108

Glossary;

TSL ligsue simulating liguid

CaonvF sensitivity in TSL / NORM x,y,z
MA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE S1d 1528-2003, "|EEE Recommended Practice for Determining the Paak Spatial-
Averaged Specific Absorplion Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues™, December 2003

b) IEC 62208-1, "Procedure 1o measura the Specific Absorption Rate (SAR) for hand-held
devices used in closs prosamity to the aar (frequency range of 300 MHz 1o 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 Comgliance of Mabile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequancy Emissions”,
Supplemant C [Edition 01-01) to Bulletin 85

Additional Documentation:
d) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:
* Measurement Conditions: Further detalls are available from the Valldation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequancy Indicated.

» Anignna Parameadars with T5L: The dipole i mounted wilh the spacer to position s feed
point exactly below the center marking of the flat phantom section, with the arms orented
parallal to the body axis.

= Feed Painl Impedance and Refurm Loss: These parameters are measired with the dipoie
positicned under the liquid filled phantom, The impedance stated is transformed from tha
measuremant at the SMA connecior to the fead point. The Retum Loss ensures low
reflacied power. Mo uncerainty required.

= Ejgcirical Delay. One-way delay between the SMA connecior and the antenna feed point
Mo uncertainty required.

= SAR measuwred: SAR measured at the stated antenna inpul power

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

« SAR for nominal TSL parametars: The measured TSL parameders are used fo caleulate the
nominal SAR rasull,

Caartificain Ma: DEIVEAM0S)_Marll Page 2 of §
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Measurement Condilions

DAsY n_ as lar 2t nok gieen on i
DASY Veraion DASYE

WEQ
Extrapaiation i fdvancad Exirapolaton
Phaniom Madutar Flat Phamiom VEE
Distance Dipals Center - TSL 18 mm willh Spacer
Zoom Scan Resolullan d, iy dz = & mm
Frequency 835 MHz 2 1 MMz
Head TSL parameters
The fodlcwing paramaiers and calouletons wers appliod,
Temparmsiure Prarmittivity Conductivity
Hominal Head TEL parameters o e ] d1.5 .80 mhotm
Megsured Head TSL parametars (220202 °"C #13+8% Q87T mbodm £ 8 %
Heael TSL temperaturs during test (215202 °C — — ,
SAR result with Head TSL
BAR avoragad over 1 em’ {1 g of Hasd TSL Congdition
SAR messuned £50 MYV inpuA possar 233 mN i g
SAR rarmalieed normalizsd o 1 B33 mW i'g
SAR for nomingl Head TSL paramates ' normraiimed o 1W 0,49 W g £ 17.0 % (k=2)
| BAR averaged over 10 cm” (10 g) of Head TSL exnditian
S4R measured 280 mW inpul power 1.EmiW g
3AR normafized rammalized 1o 1W E12mW /g |
i&ﬁ fiar nominal Head TSL parametars ' nermalized io W .21 mW g £ 16.5 % (h=3)

' Camection ko nominal TEL parsmalirs acconding i d), chaples “SAR Seaniivitins

Carificate Mo: DRIV 24008 _Marin Page 3ol 6




Appendix
Antenna Parametars with Head TSL

Impedance. transiormbd ta fesd poinl 51.80-450 _J
Fatum Loss .20.7 o8

-

General Antenna Parameters and Design

| Elecirical Datay {orw direcsan) | 1.387 s I

After fong lerm uss with 100/ rediated pawer, only o sight waming of the dipale near the feadpaid can be measuisd

The dipole ks made al slandard samirigid cosasisl cable. Tha centor condueior af the feding Iina & direclly connacied o ita
secand arm of the dipale. The antenna Is Berefore shorl-orcuted for DC-signafs.
ana-a-ﬁuﬂmmhummmmmmhm.m1m might bend ar the scldared commscians near o
Teadpoird may ba damaged.

Additional EUT Data

btmnifaciuned by SPEAG
Manufachured on AuguEl 18, 2008

Cartificats No: DAISVE-48050_Mar Paga 4 of 8




DASYS Validation Report for Head TSL
Dhate Thmse: 16,03, 2000 11:558:-06

Test Laboratory: SPEAG, Zurich, Switeerband
DUT: Dipole B35 MHz; Type: DEISVI; Serial: DEISV - SN:4d050

Communication System: CW-B35; Frequeney: 835 MHe; Duly Cyele: 121

Medium: HSL 900 MHz

Medium parameters used: = 835 MHz; o = 0.87 mho/m; .= 40.1; p = (000 kg/m’
Phantom section: Flal Section

Measurement Standard: DASYS (IEEETEC)

DASY'S Configumtion:
®  Probe ESIOVT - SMIN2S; Coand (357, 157, 1,97 Calibemol: 2804 2008
*  Sessor-Surface: 3 dmns (Mechanlel Sarfice Detection)
»  Elecsmnici: DAEA Snil |; Calibrsed: 07,00 25008
®  Pharntors: Flol Phaniom 4,90 Type: QDOCOP94 A5 Serial: 1001

= Mlessursment SW: DASYS, VEO Bufld 120 SEMCAD X Version 13.4 Bullil 45

Fin=250mW; dip=15mm; dist=3.4mm/Zoom Scan (Tx7x7)/Cube 0: Measurement grid:
dx=5mm, dy=3mm, dz~5mm

Reference Yalue = 56.4 Vim; Power Drift = -0.032 dB

Peak SAR {extropolated) = 341 Wikg

SAR(1 g)=2.33 mWig; SAR(10 g) = 1.53 mW/g

Maximum valug of SAR (measured) = 2.63 mW/g

=1 5_

o = LadinWip

Ceartificaie Mo: DEISVI-46060_Mar0a Pags S of 6




Impedance Measuremant Plot for Head TSL
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Calitration Laboratory of Py
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Tisgun similatireg liquid
sansiliviy in TSL / NORM .y,
not appiicabla or nol measured

Calibsation is Parformed According ta the Following Siandards;
2) IEEE Sid 1528-2000, *IEEE Recommandad Practice far Determininyg the Peak Spatial

Avaraged Sgecilic Absarption Rate [SAR) in the Human Head Iram Wiralass
Comirainicabons Davices: Measuramerd Techniques™. Decemiber 2000

bl CENELEC EN 50361, *Basic standard hor the measwement of Specilic Absomition Fate

relaled to human exposum 1o slectromagnetic tiakds, from mobie phanes (300 MHz - 3
GHz), July 2001

€l Fedem Communcations Commission Office of Engrwering & Technolagy (FCC OET),

“Evalunting Complance with FCC Guidalines far Humian Expesure to Radiofrequency
E i Fualds; Addifional Irormation for Evalunting Compliance of Mobie and
Partable Devices with FGO Limes for Humnan Expasure b Aadalmguancy Emissiong”,
Supplernent C (Edition 01-01) 1o Bulletin 65

Additional Documentation:
d} DASYAS Syeiem Hardbook

Methods Applied and Interpratation of Parametsrs:

Maasurament Conditons: Futhor datads e avallabio from the Vakdation Report al the and
al the cortficaie. Al ligures staled in the carificale aro vaid af e frequancy indicated

Amtania Parameiers wih TSL: The dipole 8 maurded wilh ha spacar 1o position s lead
Painl exaclly bakow the centar marking of fh fad phardom section, with the ams oriantad
paralel b e body axis

Efectneal Dotay; Orn-way detry between fhe SHA connecion and S antenna laed e,
No urcartainty required.

SAHWMMMHMHMmmmlmrM

SAR normaized SAR a8 measured, narmalzed to an inpul power al 1 W at the ardanna
gapnechar

SAR lov nominal TSL parameters: The maasured TS0 pamamalers are used 1o calailale the
ramnal S4H msuk
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Maasurement Conditions
DSy

i, e o 1
_hlll-'l"l'm DMEYS L]
Eximp=istion Adramnced Exia pakibn
Phaniom Wnduiir Flal Phamiom 50
DHstanzs Cipale Carmer - THL 18 mm with Epacsi
oonm Scan Aesoktion du, dy, i = § mim
| Fraquancy 1000 Wz = | WHz
Hoad TSL paramators
| i and CECulsl i e
Temperatura | Pumttivity Candsctivity
Numinal Hesd TEL persmeinmn ®oC anp 1 &2 srhaim
Memured Mead TSL parameters [ e HleE% 1af mamel %
Huad TEL ismperiure during test 54000 = .
SAR result with Head TSL
SAR pvermged svei | em’ (1 g) ol Head THL oA
BAN measim S0 N il posss i =¥ | g
HAH normarrad nairalned o 1w d0AmH g
SAR for romingd Head TEL pammaiens il ined o 1 TS W g T [k
SAR seeraged o 80 " (10 g of Hasd TSL Cordinn
SAF] mansand 380 W il e 527 i g
BAR normaired neamalEed o T AR R
BAR lor nomisal Haad TSL pammpes | nonTEied in TR MY W g s 1A % )

Carmction m nomess T5L TATETAT T aesrig 10 o}, chigier SAR Senwlvile”

Cotifiraim hla: D00V SR Mty
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Appendis

Antanna Paramelers with Head TSL
Irapssckarcn tranatormad 1o beesd pere T
Plebern Loms BT an
Ganeral Antenna Parnmeters and Design
| Emcrics Drimy 1ooe drctan) | 1158 |

AT g b e i ICAY it pose, Orly 4 Siglt srrsing of Ba dpcka saa T lssspsini can te measirsd

The dipeiis i ssibs o slardond semingd comial mibia Thas cisster ervhitior of B Inading lne & b nectly connectod fa tha
second ame ol T oo ﬁlm‘mmfﬂmh
mmm“hmnhmmmmmmnhm-nmumh
Fivinlpemri ruary b cenagpen]

Additianal EUT Dada
Manilani by SPEAG
Parlactured om dute 2R 006
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DASYS Valkdaibon Report for Head TSL
Dbt ik | 700020000 | £:57: |0

Tiest Lisowutomy; STEAC, Falich, Switaerlani|
DT bipake 194000 EHRE: Type: IIOINIY 2; Serial: DIWEY 2 - S%:S00K2

Limmmmnication Syaein CW; Frogeency | M MHz: Dty Cwele: 111

b [T B TR

Medinm permmeics used; o 1900 MHz; @ = 147 mhofne, e = 38.5; p = 1000 kghm
Pl sectson: Flm Segiaa

Messumemaon Suniend: DASYS (IEEETED)

DARYS Comfiguratnnm
v [Pyl BT - 8% N Caiwdad U 4 4 My i ghbracd 18 44 Sk
& Semein-Raniaee | Stwn Moo Saiteor Delecinme s
& Pl Tk Sanal; Ualibeasd (7 03 50N
®  awr Pl Prasiss 0§ fmaan Tope: CERERISOLA; Sesal 1)

& Mcmssormenl 5W QOWEYS, %0 bl |30 SEMCAD K Venien 104 Bkl 41

Pin = 230 mW dip = 10 mm, scan ot L. 4mmZoam Sean iiist=3.dmm, probe il
(T TR T W e 0

Mesipeiien g Ev=Simm, dy=Smm, de=Smm

Relennse Valie =911 Ving, Power Dl = (202 41

Peak S AR ievimpalsedi = 193 Wikg

SARE i D2 Wi SARID gb = £37 mWig

Ml b valiie of SAR imensuedi= 122 |:|1||'0|'|'H

=il

i

LA

Al = 2 Wy
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Impedance Measuramant Plol lor Head TSL
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