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1. GENERAL INFORMATION

Test Sample :

Model Number :

Serial Number :

Manufacturer :
Address :

Test Standard :
FCC Classification :
Test Dates :

Tested for :

2. DESCRIPTION O

Tx Freq. Range :

Rx Freq. Range :

Antenna Manufacturer :

Antenna Dimensions :
GPRS

o

Dual-Band GSM/ EDGE and WCDMA Phone with Bluetooth

and WLAN
GT-19000
Identical prototype (S/N : # FH-054-A)

SAMSUNG ELECTRONICS Co., Ltd.

416 Maetan3-Dong, Yeongtong-gu, Suwon City

Gyeonggi-Do, Korea 443-742

§2.1093; FCC/OET Bulletin 65, Supplement C(July 2001)

Licensed Portable Transmitter Held to Ear (PCE)

Mar.30, 2010 ~ Apr.02, 2010
FCC/TCB Certification

F DEVICE

824.2 ~ 848.8 MHz (GSM850)

1850.20 ~ 1909.80 MHz (GSM1900)
1852.4 ~ 1907.6 MHz (WCDMA1900)

2400 ~ 2483.5 MHz (WLAN)
2402 ~ 2480 MHz (Bluetooth)
869.2 ~ 893.8 MHz (GSM850)

1930.20 ~ 1989.80 MHz (GSM1900)
1932.4 ~ 1987.6 MHz (WCDMA1900)

2400 ~ 2483.5 MHz (WLAN)
2402 ~ 2480 MHz (Bluetooth)
Galtronics

Model No.: GT-19000

55.93 X 11.63 X 7.60 (mm)
Class 12

Separation distance between

Main and Bluetooth antenna :

Report Number:  FH-054-S1
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3. DESCRIPTION OF TEST EQUIPMENT

3.1 SAR Measurement Setup

Robotic System

Measurements are performed using the DASY4 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, LCD monitor, mouse and keyboard.

The Staubli Robot is connected to the cell controller to allow software manipulation of the robot.
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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

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
- ‘ The SAR measurement were conducted with the dosimetric probe
I EX3DV4, designed in the classical triangular configuration and optimized

for dosimetric evaluation. The tip of the EX3DV4 probe type is as small as

2.5 mm, with which measurements as close as 1.5 mm from the shell-
liquid interface can be conducted. The spatial resolution is better than 20
mg. The EX3DV4 probe is fully compatible with the latest draft of IEC
62209 Part 2. It is the only probe enabling measurements at 5-6 GHz with
a precision of better than 30% (uncertainty assessed according to the
standards). The EX3DV4 probe is universally applicable for dosimetric
assessments and is fully compatible with the mechanical detection system

v = of DASY4.
Figure 3.2 DAE System
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Probe Specifications

Construction Symmetrical design with triangular core
Built-in shielding against static charges

PEEK enclosure material (resistant to organic solvents, e.g., DGBE)

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

A-BEAM

frequencies upon request
Figure 3.3 Triangular Probe Configuration

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

Directivity + 0.3 dB in HSL (rotation around probe axis)

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

Dynamic 10 uW/g to > 100 mW/g; Linearity: £ 0.2 dB
Range (noise: typically < 1 yWi/qg)
Dimensions Overall length: 330 mm (Tip: 20 mm)
Tip diameter: 2.5 mm (Body: 12 mm) Figure 3.4 Probe Thick-Film Technique

Typical distance from probe tip to dipole

centers: 1 mm

Application 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%.

Report Number:  FH-054-S1 7 of 48



o

The SAR measurement were conducted with the dosimetric probe ES3DV3,
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 stopped at reaching

the maximum.

- —
Figure 3.2 DAE System

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)

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

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

(rotation around probe axis)

+ 0.3 dB in tissue material

(rotation normal to probe axis)

A-BEAM

Dynamic 5uW/g to > 100mW/g; Linearity: Figure 3.3  Triangular ~ Probe
Range +0.2dB Configuration
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Dimensions 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

Application General dosimetry up to 5 GHz
Dosimetry in strong gradient fields

Compliance tests of mobile phones

Figure 3.4 Probe Thick-Film

Technique
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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)
L =2 whe, ]

Figure 3.5 SAM Twin Phantom

SAM Twin Phantom Specification

Construction The shell corresponds to the specifications of the Specific Anthropomorphic Mannequin (SAM)
phantom defined in IEEE 1528-2003, CENELEC 50361 and IEC 62209-1. It enables the dosimetric
evaluation of left and right hand phone usage as well as body mounted usage at the flat phantom

region. A cover prevents evaporation of the liquid.

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)
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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 -
Each Module -

Height: 810 mm; Length: 830 mm; Width: 500 mm

Height:190 mm; Length: 200 mm; width: 300 mm

3.4 Brain & Muscle Simulating Mixture Characterization

The brain and muscle 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. The head tissue dielectric parameters

recommended by the IEEE

incorporated in P1528 are derived from the tissue dielectric

SCC-34/SC-2 have been

Figure 3.7 Simulated Tissue

parameters computed from the 4-Cole-Cole equations.

Report Number:  FH-054-S1
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Table 3.1 Composition of the Brain & Muscle Tissue Equivalent Matter

WATER 40.29% 50.75% 55.24% 70.23% 62.7% 73.2%
SUGAR 57.90% 48.21% - - - -
SALT 1.38% 0.94% 0.31% 0.29% 0.5% 0.04%
DGBE - - 44.45% 29.47% 36.8% 26.7%
BACTERIACIDE 0.18% 0.10% - - - -
HEC 0.24% - - - - -
Dielectric Constant Target 41.50 55.20 40.00 53.30 39.2 52.7
Conductivity Target (S/m) 0.900 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

Figure 3.8 Device Holder

3.6 Validation Dipole

opening. The devices can be easily, accurately and repeatedly be

positioned according to the 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 omitted during the

tests.

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
SPEAG DAE4 V1

Dimensions

Report Number:
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835, 1900, 2450 MHz

Dec.21, 2010

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
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3.7 Equipment Calibration

Table 3.2 Test Equipment Calibration

Type Calibration Due Date Serial No.
SPEAG DAE4 V1 Dec.21, 2010 486
SPEAG DAE4 Mar.17, 2011 686
SPEAG E-Field Probe ES3XV4 Nov.20, 2010 3537
SPEAG E-Field Probe ES3DV3 Jan.27, 2011 3080
SPEAG Validation Dipole D835V2 Feb.22, 2012 451
SPEAG Validation Dipole D1900V2 Jan.06, 2011 5d023
SPEAG Validation Dipole D2450V2 Jul.16, 2010 708
Staubli Robot RX90BL Not Required F02/5R79A1/A/01
SPEAG SAM Twin Phantom V4.0 Not Required TP-1247
SPEAG SAM Twin Phantom V4.0 Not Required TP-1248
SPEAG Modular Phantom Not Required MP-1003
E4421B Signal Generator Oct.23, 2010 MY41000654
BBS3Q7ECK Power Amp Feb.05, 2011 1052
HP-8753ES Network Analyzer Apr.22, 2010 US39173712
HP85070C Dielectric Probe Kit Not Required US99360087
NRVD Power Meter Mar.02, 2011 836416/028
NRV-Z55 Power Sensor Mar.02, 2011 835324/001
NRV-Z55 Power Sensor Mar.02, 2011 835324/006
E4419B Power Meter Nov.10, 2010 GB41293847
E9300B Power Sensor May.08, 2010 MY41495872
DASY4 S/W (ver 4.7) Not Required -
Directional Coupler Dec.14, 2010 50189
Base Station Simulator Feb.05, 2011 GB45360270

NOTE:

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

RE ERF ‘-l_.-'f

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

EEC
phantom shell with the shape of an ear is a flat surface 6 mm thick ERI® - war refarence point
EEC - lmlmlln_m
at the ERPs.

Figure 5.2 Close up side view
5.2 Cheek/Touch 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
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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

bt 2ol
J— bie 1 1
~ hermoainl |

Th el o
e, . 1 LK

Figure 5.4 Handset vertical and horizontal reference Figure 5.3 Side view of the phantom

. showing relevant markings
lines

Step 1

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

phone is approximately parallel to the sagittal plane of the phantom

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

Step 2
The handset was translated towards the phantom along the line passing through RE & LE until the

handset touches the ear.
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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.

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 EAR/Tilt 15° Position

With the test device aligned in the “Cheek/Touch 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.
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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.
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
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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.

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.
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6. MEASUREMENT UNCERTAINTY
Table 6.1 Uncertainty Budget at 835MHz (June 2009)

o

Uncertainty - Standard 2
Error Description Value I;rs(iﬁzzltl:% Divisor Ci uncertainty vivor
(%) (+%) 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 0
Linearity 4.70 rectangular 1.732 1 2.71 0
System Detection Limits 0.25 rectangular 1.732 1 0.14 oo
Boundary effects 1.00 rectangular 1.732 1 0.58 0
Readout electronics 0.30 normal 1.000 1 0.30 e
Response time 0.80 rectangular 1.732 1 0.46 0
RF ambient conditions 3.00 rectangular 1.732 1 1.73 w0
Integration time 1.73 rectangular 1.732 1 1.00 0
Mechanical constrains of robot 1.50 rectangular 1.732 1 0.87 L)
Probe positioning 2.90 rectangular 1.732 1 1.67 0
Extrapolation and integration 1.00 rectangular 1.732 1 0.58 w0
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 Dirift 5.00 rectangular 1.732 1 2.89 L
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 L)
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 L)
Liquid permittivity (measurement error) 5.44 normal 1.000 0.6 3.26 L
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
s Probability o " Vi® or
Error Description Value T e e Divisor Ci uncertainty v
(%) (£%) eff
Measurement System
Probe Calibration 11.00 normal 2.000 1 5.00 0
Axial Isotropy 4.70 rectangular 1.732 0.7 1.90 L
Hemispherical Isotropy 9.60 rectangular 1.732 0.7 3.88 L
Linearity 4.70 rectangular 1.732 1 2.71 L)
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 0
Response time 0.80 rectangular 1.732 1 0.46 L
RF ambient conditions 3.00 rectangular 1.732 1 1.73 L
Integration time 0.00 rectangular 1.732 1 0.00 L)
Mechanical constrains of robot 1.50 rectangular 1.732 1 0.87 0
Probe positioning 2.90 rectangular 1.732 1 1.67 0
Extrapolation and integration 1.00 rectangular 1.732 1 0.58 L
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 0
Liquid conductivity (deviation from target), 5.00 rectangular 1.732 0.64 1.85 L
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 L
Liquid permittivity (measurement error) 4.54 normal 1.000 0.6 2.73 L
Combined Standard Uncertainty Normal - - 12.00 57306
Extended Standard Uncertainty(K=2.00) 2400 57306
Report Number:  FH-054-S1 21 of 48




Table 6.3 Uncertainty Budget at 2450MHz (June 2009)

Uncertainty . Standard 2
o Probability Ao . Vi® or

Error Description Value Distribution Divisor Ci uncertainty v

(x%) (%) o

Measurement System

Probe Calibration 11.00 normal 2.000 1 5.00 0

Axial Isotropy 4.70 rectangular 1.732 0.7 1.90 L
Hemispherical Isotropy 9.60 rectangular 1.732 0.7 3.88 L
Linearity 4.70 rectangular 1.732 1 2.71 L)

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 0
Response time 0.80 rectangular 1.732 1 0.46 L

RF ambient conditions 3.00 rectangular 1.732 1 1.73 L
Integration time 0.00 rectangular 1.732 1 0.00 L)

Mechanical constrains of robot 1.50 rectangular 1.732 1 0.87 0
Probe positioning 2.90 rectangular 1.732 1 1.67 0
Extrapolation and integration 1.00 rectangular 1.732 1 0.58 L

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 L)
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 L

Liquid conductivity (deviation from target), 5.00 rectangular 1.732 0.64 1.85 L)
Liquid conductivity (measurement error) 2.04 normal 1.000 0.64 1.30 0
Liquid permittivity (deviation from target) 5.00 rectangular 1.732 0.6 1.73 L
Liquid permittivity (measurement error) 4.27 normal 1.000 0.6 2.56 L)

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

835VHzBrain 835VHz Musde 1900MHzBrain 1900MHz Musde 2450MHzBrain 2450MHz Musce
Target Measured Target Measured Target Measured Target Measured Target Measured Target Measured

Date - Apr01,2010 - Apr01,2010 - Apr02,2010 - Apr02,2010 - 2010 - 2010
Liquid

Temperature(°C) - 212 - 213 - 27 - 27 - 219 - 217

Dreeatric | 415 411 552 550 400 200 53 2 202 389 7 52

onstant: €
Conductivity: 090 091 097 09 140 140 152 155 180 185 195 201

7.2 Test System Validation

Prior to assessment, the system is verified to the £10% of the specification at 835MHz, 1900MHz

and 2450MHz by using the system validation kit(s). (see Appendix E, Graphic Plot Attached)

Table 7.2 System Validation Results

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

System Targeted Measured Deviation Liqui i
A ! quid Ambient
Val'&ﬂt'on Tissue (fnp\ﬁ/m SAR4 (MW/g) (%) Date Temperature(°C) | Temperature(°C)
9)
835MHz Apr.01,
451 Brain 9.63 9.88 2.60 5010 21.2 21.4
1900MHz Apr.02,
5d023 Brain 40.3 40.4 0.25 5010 21.7 22.2
2450MHz Mar.30,
708 Brain 53.3 52.4 -1.69 2010 21.9 22.3
*Validation was measured with input power 250 mW and normalized to 1W.
4y
; .
' Spacer 3
k N
-L? Dir.Coupler  |]
v, Generato
A
Figure 7.1 Dipole Validation Test Setup PC
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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

BAND Channel RF Conducted Power Table
Voice 1TxSlot | 2TxSlot | 3Tx Slot | 4 Tx Slot
512 29.7 29.69 29.69 26.52 25.01
GSM1900 661 30 29.98 29.99 26.83 25.29
810 29.86 29.86 29.85 26.76 25.24
128 32.85 32.84 32.84 29.73 28.22
GSM850 190 32.83 32.81 32.83 29.71 28.24
251 32.86 32.84 32.86 29.71 29.7

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 mwW

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

Transmitters

Routine evaluation required

Unlicensed

Transmitters

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

When there is simultaneous transmission —

Stand-alone SAR not required when

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

o output < Pref and antenna is > 2.5 cm
from other antennas, each either output power
output < Pret or 1-g SAR < 1.2 W/Kg

Otherwise stand-alone SAR is required

When stand-alone SAR is required
o test SAR on highest output channel for each

wireless mode and exposure condition

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

normal procedures

SAR not required:

Unlicensed only

o when stand-alone 1-g SAR is not
required and 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

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 0.422 + 0 = 0.422,

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 0.422 + 0.0003 = 0.4223, which is less

than 1.6 W/Kg, Therefore, a simultaneous SAR evaluation is not required.
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8.1 Measurement Results(GSM850 Right Head SAR - Touch)

Mixture Type : 835 MHz Brain

FREQUENCY Begin/End POWER* Device Test Antenna SAR

el el Position Position (W/kQg)
MHz Ch. (dBm) Battery g
836.6 190 GSM 850 32.90 | 32.92 Standard Cheek/Touch Intenna 0.126

ANSI / IEEE C95.1 1992— SAFETY LIMIT
Spatial Peak
Uncontrolled Exposure / General Population

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

NOTES:

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

2. All modes of operation were investigated, and the worst-case results are reported.
3.  Tissue parameters and temperatures are listed on the SAR plot.
4,  Liquid tissue depth is 15.2 = 0.2cm
5.  Battery is fully charged for all readings.
*Power Measured Conducted
6. Battery Option Standard 0 Extended 0 Slim
7.  Phantom Configuration O Left Head 0 Flat Phantom Right Head
8. SAR Configuration Head 0 Body 0 Hand
9. Test Signal Call Mode 0 Manu. Test Codes Base Station Simulator
10. 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 Measurement Results(GSM850 Right Head SAR - Tilt)

Mixture Type : 835 MHz Brain

FREQUENCY Begin/End POWER* Device Test Antenna SAR

el el Position Position (W/kQg)
MHz Ch. (dBm) Battery g
836.6 190 GSM 850 32.93 | 32.96 Standard Ear/Tilt 15° Intenna 0.094

ANSI / IEEE C95.1 1992— SAFETY LIMIT
Spatial Peak
Uncontrolled Exposure / General Population

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

NOTES:

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

2. All modes of operation were investigated, and the worst-case results are reported.
3.  Tissue parameters and temperatures are listed on the SAR plot.
4,  Liquid tissue depth is 15.2 = 0.2cm
5.  Battery is fully charged for all readings.
*Power Measured Conducted
6. Battery Option Standard 0 Extended 0 Slim
7.  Phantom Configuration O Left Head 0 Flat Phantom Right Head
8. SAR Configuration Head 0 Body 0 Hand
9. Test Signal Call Mode 0 Manu. Test Codes Base Station Simulator
10. 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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8.3 Measurement Results(GSM850 Left Head SAR - Touch)

Mixture Type : 835 MHz Brain

FREQUENCY Begin/End POWER* Device Test Antenna SAR

el el Position Position (W/kQg)
MHz Ch. (dBm) Battery g
836.6 190 GSM 850 32.86 | 32.81 Standard Cheek/Touch Intenna 0.118

ANSI / IEEE C95.1 1992— SAFETY LIMIT
Spatial Peak
Uncontrolled Exposure / General Population

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

NOTES:

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

2. All modes of operation were investigated, and the worst-case results are reported.
3.  Tissue parameters and temperatures are listed on the SAR plot.
4,  Liquid tissue depth is 15.2 = 0.2cm
5.  Battery is fully charged for all readings.
*Power Measured Conducted
6. Battery Option Standard 0 Extended 0 Slim
7.  Phantom Configuration Left Head 0 FlatPhantom [ Right Head
8. SAR Configuration Head 0 Body 0 Hand
9. Test Signal Call Mode 0 Manu. Test Codes Base Station Simulator
10. Justification for reduced test configurations: Per FCC/OET Bulletin 65 Supplement C (July,

2001), if the SAR measured at the middle channel for each test configuration (left, right,
cheek/touch, tilt/ear, extended and retracted) is least 3.0 dB lower than the SAR limit, testing
at the high and low channels is optional for such test configuration(s).
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8.4 Measurement Results(GSM850 Left Head SAR - Tilt)

Mixture Type : 835 MHz Brain

FREQUENCY Begin/End POWER* Device Test Antenna SAR

el el Position Position (W/kQg)
MHz Ch. (dBm) Battery g
836.6 190 GSM 850 32.92 | 32.82 Standard Ear/Tilt 15° Intenna 0.105

ANSI / IEEE C95.1 1992— SAFETY LIMIT
Spatial Peak
Uncontrolled Exposure / General Population

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

NOTES:

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

2. All modes of operation were investigated, and the worst-case results are reported.
3.  Tissue parameters and temperatures are listed on the SAR plot.
4,  Liquid tissue depth is 15.2 = 0.2cm
5.  Battery is fully charged for all readings.
*Power Measured Conducted
6. Battery Option Standard 0 Extended 0 Slim
7.  Phantom Configuration Left Head 0 FlatPhantom [ Right Head
8. SAR Configuration Head 0 Body 0 Hand
9. Test Signal Call Mode 0 Manu. Test Codes Base Station Simulator
10. 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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8.5 Measurement Results(GSM850 Body SAR without Holster)

Mixture Type : 835 MHz Muscle

FREQUENCY Begin/End POWER* Device Test Antenna SAR

el el Position Position (W/kQg)
MHz Ch. (dBm) Battery g
824.2 128 GSM 850 32.85 | 32.81 Standard 1.5 cm [w/o Holster] Intenna 0.289
836.6 190 GSM 850 32.82 | 32.86 Standard 1.5 cm [w/o Holster] Intenna 0.333
848.8 251 GSM 850 32.88 | 32.90 Standard 1.5 cm [w/o Holster] Intenna 0.422
848.8 251 GSM 850 29.71 29.77 Standard 1.5 cm [w/o Holster] Intenna 1) 0.311
848.8 251 GSM 850 29.73 | 29.69 Standard 1.5 cm [w/o Holster] Intenna 2) 0.302

ANSI / IEEE 095.1'1992— SAFETY LIMIT 1.6Wikg (MWIg)
Spatial Peak averaged over 1 gram
Uncontrolled Exposure / General Population 9 9

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].

2. All modes of operation were investigated, and the worst-case results are reported.
3.  Tissue parameters and temperatures are listed on the SAR plot.
4,  Liquid tissue depth is 15.2 + 0.2cm
5.  Battery is fully charged for all readings.
*Power Measured Conducted
6. Battery Option Standard 0 Extended 0 Slim
7.  Phantom Configuration O Left Head Flat Phantom [0 Right Head
8. SAR Configuration 0 Head Body J Hand
9. Test Signal Call Mode O Manu. Test Codes Base Station Simulator
10. Test Configuration O With Holster Without Holster
11. Justification for reduced test configurations: This model supports GPRS CLASS 12(max 4Tx)

and EDGE. The burst power and timing period is more than 2dB higher in GPRS mode than
in GSM1900and EDGE mode. Hence, the GSM1900 and EDGE mode was not reported. And
all Tx(1~4Tx) caseswere also investigated and the worst-case results are reported.(2Tx)

12. 1)3Tx, 2) 4Tx
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8.6 Measurement Results(GSM1900 Right Head SAR - Touch)

Mixture Type : 1900 MHz Brain

FREQUENCY Begin/End POWER* Device Test Antenna SAR

el el Position Position (W/kQg)
MHz Ch. (dBm) Battery g
1880.0 661 PCS GSM 30.04 | 29.98 Standard Cheek/Touch Intenna 0.172

ANSI / IEEE C95.1 1992— SAFETY LIMIT
Spatial Peak
Uncontrolled Exposure / General Population

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

NOTES:

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

2. All modes of operation were investigated, and the worst-case results are reported.
3.  Tissue parameters and temperatures are listed on the SAR plot.
4,  Liquid tissue depth is 15.2 = 0.2cm
5.  Battery is fully charged for all readings.
*Power Measured Conducted
6. Battery Option Standard 0 Extended 0 Slim
7.  Phantom Configuration O Left Head 0 Flat Phantom Right Head
8. SAR Configuration Head 0 Body 0 Hand
9. Test Signal Call Mode 0 Manu. Test Codes Base Station Simulator
10. 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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8.7 Measurement Results(GSM1900 Right Head SAR - Tilt)

Mixture Type : 1900 MHz Brain

FREQUENCY Begin/End POWER* Device Test Antenna SAR

el el Position Position (W/kQg)
MHz Ch. (dBm) Battery g
1880.0 661 PCS GSM 30.05 | 30.02 Standard Ear/Tilt 15° Intenna 0.100

ANSI /IEEE C95.1 1992— SAFETY LIMIT
Spatial Peak
Uncontrolled Exposure / General Population

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

NOTES:

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

2. All modes of operation were investigated, and the worst-case results are reported.
3.  Tissue parameters and temperatures are listed on the SAR plot.
4,  Liquid tissue depth is 15.2 = 0.2cm
5.  Battery is fully charged for all readings.
*Power Measured Conducted
6. Battery Option Standard 0 Extended 0 Slim
7.  Phantom Configuration O Left Head 0 Flat Phantom Right Head
8. SAR Configuration Head 0 Body 0 Hand
9. Test Signal Call Mode 0 Manu. Test Codes Base Station Simulator
10. 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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8.8 Measurement Results(GSM1900 Left Head SAR - Touch)

Mixture Type : 1900 MHz Brain

FREQUENCY Begin/End POWER* Device Test Antenna SAR

el el Position Position (W/kQg)
MHz Ch. (dBm) Battery g
1880.0 661 PCS GSM 30.03 | 30.10 Standard Cheek/Touch Intenna 0.211

ANSI / IEEE C95.1 1992— SAFETY LIMIT
Spatial Peak
Uncontrolled Exposure / General Population

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

NOTES:

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

2. All modes of operation were investigated, and the worst-case results are reported.
3.  Tissue parameters and temperatures are listed on the SAR plot.
4,  Liquid tissue depth is 15.2 = 0.2cm
5.  Battery is fully charged for all readings.
*Power Measured Conducted
6. Battery Option Standard 0 Extended 0 Slim
7.  Phantom Configuration Left Head 0 FlatPhantom [ Right Head
8. SAR Configuration Head 0 Body 0 Hand
9. Test Signal Call Mode 0 Manu. Test Codes Base Station Simulator
10. 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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8.9 Measurement Results(GSM1900 Left Head SAR - Tilt)

Mixture Type : 1900 MHz Brain

FREQUENCY Begin/End POWER* Device Test Antenna SAR

el el Position Position (W/kQg)
MHz Ch. (dBm) Battery g
1880.0 661 PCS GSM 30.07 | 30.00 Standard Ear/Tilt 15° Intenna 0.081

ANSI / IEEE C95.1 1992— SAFETY LIMIT
Spatial Peak
Uncontrolled Exposure / General Population

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

NOTES:

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

2. All modes of operation were investigated, and the worst-case results are reported.
3.  Tissue parameters and temperatures are listed on the SAR plot.
4,  Liquid tissue depth is 15.2 = 0.2cm
5.  Battery is fully charged for all readings.
*Power Measured Conducted
6. Battery Option Standard 0 Extended 0 Slim
7.  Phantom Configuration Left Head 0 FlatPhantom [ Right Head
8. SAR Configuration Head 0 Body 0 Hand
9. Test Signal Call Mode 0 Manu. Test Codes Base Station Simulator
10. 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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8.10 Measurement Results(GSM1900 Body SAR without Holster)

Mixture Type : 1900 MHz Muscle

FREQUENCY Begin/End POWER* Device Test Antenna SAR
el el Position Position (W/kQg)

MHz Ch. (dBm) Battery g
1850.2 512 PCS GSM 29.66 | 29.69 Standard 1.5 cm [w/o Holster] Intenna 0.328
1880.0 661 PCS GSM 29.98 | 29.91 Standard 1.5 cm [w/o Holster] Intenna 0.365
1909.8 810 PCS GSM 29.83 | 29.79 Standard 1.5 cm [w/o Holster] Intenna 0.388
1880.0 661 PCS GSM 26.81 26.86 Standard 1.5 cm [w/o Holster] Intenna 1) 0.289
1880.0 661 PCS GSM 25.30 | 25.25 Standard 1.5 cm [w/o Holster] Intenna 2) 0.265

ANSI / IEEE 095.1'1992— SAFETY LIMIT 1.6Wikg (MWIg)
Spatial Peak averaged over 1 gram
Uncontrolled Exposure / General Population 9 9

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].

2. All modes of operation were investigated, and the worst-case results are reported.
3.  Tissue parameters and temperatures are listed on the SAR plot.
4,  Liquid tissue depth is 15.2 + 0.2cm
5.  Battery is fully charged for all readings.
*Power Measured Conducted
6. Battery Option Standard 0 Extended 0 Slim
7.  Phantom Configuration O Left Head Flat Phantom [0 Right Head
8. SAR Configuration 0 Head Body J Hand
9. Test Signal Call Mode O Manu. Test Codes Base Station Simulator
10. Test Configuration O With Holster Without Holster
11. Justification for reduced test configurations: This model supports GPRS CLASS 12(max 4Tx)

and EDGE. The burst power and timing period is more than 2dB higher in GPRS mode than
in GSM1900and EDGE mode. Hence, the GSM1900 and EDGE mode was not reported. And
all Tx(1~4Tx) caseswere also investigated and the worst-case results are reported.(2Tx)

12. 1)3Tx, 2) 4Tx
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8.11 Measurement Results(WCDMA1900 Right Head SAR - Touch)

Mixture Type : 1900 MHz Brain

FREQUENCY Begin/End POWER* Device Test Antenna SAR

el el Position Position (W/kQg)
MHz Ch. (dBm) Battery g
1880.0 9400 WCDMA 23.05 | 22.97 Standard Cheek/Touch Intenna 0.272

ANSI / IEEE C95.1 1992— SAFETY LIMIT
Spatial Peak
Uncontrolled Exposure / General Population

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

NOTES:

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

2. All modes of operation were investigated, and the worst-case results are reported.
3.  Tissue parameters and temperatures are listed on the SAR plot.
4,  Liquid tissue depth is 15.2 = 0.2cm
5.  Battery is fully charged for all readings.
*Power Measured Conducted
6. Battery Option Standard 0 Extended 0 Slim
7.  Phantom Configuration O Left Head 0 Flat Phantom Right Head
8. SAR Configuration Head 0 Body 0 Hand
9. Test Signal Call Mode Manu. Test Codes [0 Base Station Simulator
10. 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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8.12 Measurement Results(WCDMA1900 Right Head SAR - Tilt)

Mixture Type : 1900 MHz Brain

FREQUENCY Begin/End POWER* Device Test Antenna SAR

el el Position Position (W/kQg)
MHz Ch. (dBm) Battery g
1880.0 | 9400 WCDMA 23.12 | 23.14 Standard Ear/Tilt 15° Intenna 0.152

ANSI / IEEE C95.1 1992— SAFETY LIMIT
Spatial Peak
Uncontrolled Exposure / General Population

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

NOTES:

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

2. All modes of operation were investigated, and the worst-case results are reported.
3.  Tissue parameters and temperatures are listed on the SAR plot.
4,  Liquid tissue depth is 15.2 = 0.2cm
5.  Battery is fully charged for all readings.
*Power Measured Conducted
6. Battery Option Standard 0 Extended 0 Slim
7.  Phantom Configuration O Left Head 0 Flat Phantom Right Head
8. SAR Configuration Head 0 Body 0 Hand
9. Test Signal Call Mode Manu. Test Codes [0 Base Station Simulator
10. 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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8.13 Measurement Results(WCDMA1900 Left Head SAR - Touch)

Mixture Type : 1900 MHz Brain

FREQUENCY Begin/End POWER* Device Test Antenna SAR

el el Position Position (W/kQg)
MHz Ch. (dBm) Battery g
1880.0 9400 WCDMA 2312 | 23.10 Standard Cheek/Touch Intenna 0.325

ANSI / IEEE C95.1 1992— SAFETY LIMIT
Spatial Peak
Uncontrolled Exposure / General Population

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

NOTES:

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

2. All modes of operation were investigated, and the worst-case results are reported.
3.  Tissue parameters and temperatures are listed on the SAR plot.
4,  Liquid tissue depth is 15.2 = 0.2cm
5.  Battery is fully charged for all readings.
*Power Measured Conducted
6. Battery Option Standard 0 Extended 0 Slim
7.  Phantom Configuration Left Head 0 FlatPhantom [ Right Head
8. SAR Configuration Head 0 Body 0 Hand
9. Test Signal Call Mode Manu. Test Codes [0 Base Station Simulator
10. 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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8.14 Measurement Results(WCDMA1900 Left Head SAR - Tilt)

Mixture Type : 1900 MHz Brain

FREQUENCY Begin/End POWER* Device Test Antenna SAR

el el Position Position (W/kQg)
MHz Ch. (dBm) Battery g
1880.0 | 9400 WCDMA 23.12 | 23.10 Standard Ear/Tilt 15° Intenna 0.159

ANSI / IEEE C95.1 1992— SAFETY LIMIT
Spatial Peak
Uncontrolled Exposure / General Population

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

NOTES:

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

2. All modes of operation were investigated, and the worst-case results are reported.
3.  Tissue parameters and temperatures are listed on the SAR plot.
4,  Liquid tissue depth is 15.2 = 0.2cm
5.  Battery is fully charged for all readings.
*Power Measured Conducted
6. Battery Option Standard 0 Extended 0 Slim
7.  Phantom Configuration Left Head 0 FlatPhantom [ Right Head
8. SAR Configuration Head 0 Body 0 Hand
9. Test Signal Call Mode Manu. Test Codes [0 Base Station Simulator
10. 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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8.15 Measurement Results(WCDMA1900 Body SAR without Holster)

Mixture Type : 835 MHz Muscle

FREQUENCY Begin/End POWER* Device Test Antenna SAR
el el Position Position (W/kQg)

MHz Ch. (dBm) Battery g
1852.4 9262 WCDMA 23.08 | 23.02 Standard 1.5 cm [w/o Holster] Intenna 0.279
1880.0 9400 WCDMA 23.04 | 23.07 Standard 1.5 cm [w/o Holster] Intenna 0.299
1907.6 9538 WCDMA 2293 | 22.95 Standard 1.5 cm [w/o Holster] Intenna 0.281

ANSI / IEEE C95.1 1992— SAFETY LIMIT
Spatial Peak
Uncontrolled Exposure / General Population

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

NOTES:

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

2. All modes of operation were investigated, and the worst-case results are reported.
3.  Tissue parameters and temperatures are listed on the SAR plot.
4. Liquid tissue depth is 15.2 = 0.2cm
5.  Battery is fully charged for all readings.
*Power Measured Conducted
6. Battery Option Standard 0 Extended 0 Slim
7.  Phantom Configuration O Left Head Flat Phantom [0 Right Head
8. SAR Configuration 0 Head Body 0 Hand
9. Test Signal Call Mode Manu. Test Codes [0 Base Station Simulator
10. Test Configuration O With Holster Without Holster
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8.16

o

Measurement Results(WLAN Right Head SAR - Touch)

Mixture Type : 2450 MHz Brain

FREQUENCY . Begin/End POWER* Device Test Antenna SAR

el el Position Position (W/kQg)
MHz Ch. (dBm) Battery g
2437 6 WLAN 16.08 16.11 Standard Cheek/Touch Intenna 0.015

ANSI / IEEE C95.1 1992— SAFETY LIMIT
Spatial Peak
Uncontrolled Exposure / General Population

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

NOTES:

1.

SUEE

RIS

1.

12.

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.

*Power Measured Conducted

Battery Option Standard 0 Extended 0 Slim
Phantom Configuration O Left Head 0 Flat Phantom Right Head
SAR Configuration Head 0 Body 0 Hand

Test Signal Call Mode Manu. Test Codes 1 Base Station Simulator

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

IEEE 802.11g mode are to be investigated if the conducted output power are greater than
0.25dB than that of the IEEE 802.11b mode.

IEEE 802.11b mode was tested under 1 Mbps.
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8.17

o

Measurement Results(WLAN Right Head SAR - Tilt)

Mixture Type : 2450 MHz Brain

FREQUENCY . Begin/End POWER* Device Test Antenna SAR

el el Position Position (W/kQg)
MHz Ch. (dBm) Battery g
2437 6 WLAN 16.05 16.09 Standard Ear/Tilt 15° Intenna 0.012

ANSI / IEEE C95.1 1992— SAFETY LIMIT
Spatial Peak
Uncontrolled Exposure / General Population

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

NOTES:

1.

SUEE

RIS

1.

12.

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.

*Power Measured Conducted

Battery Option Standard 0 Extended 0 Slim
Phantom Configuration O Left Head 0 Flat Phantom Right Head
SAR Configuration Head 0 Body 0 Hand

Test Signal Call Mode Manu. Test Codes 1 Base Station Simulator

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

IEEE 802.11g mode are to be investigated if the conducted output power are greater than
0.25dB than that of the IEEE 802.11b mode.

IEEE 802.11b mode was tested under 1 Mbps.

Report Number:  FH-054-S1 42 of 48




8.18

o

Measurement Results(WLAN Left Head SAR - Touch)

Mixture Type : 2450 MHz Brain

FREQUENCY . Begin/End POWER* Device Test Antenna SAR

el el Position Position (W/kQg)
MHz Ch. (dBm) Battery g
2437 6 WLAN 16.06 16.05 Standard Cheek/Touch Intenna 0.034

ANSI / IEEE C95.1 1992— SAFETY LIMIT
Spatial Peak
Uncontrolled Exposure / General Population

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

NOTES:

1.

SUEE

RIS

1.

12.

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.

*Power Measured Conducted

Battery Option Standard 0 Extended 0 Slim
Phantom Configuration Left Head 0 FlatPhantom [ Right Head
SAR Configuration Head 0 Body 0 Hand

Test Signal Call Mode Manu. Test Codes 1 Base Station Simulator

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

IEEE 802.11g mode are to be investigated if the conducted output power are greater than
0.25dB than that of the IEEE 802.11b mode.

IEEE 802.11b mode was tested under 1 Mbps.
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8.19

o

Measurement Results(WLAN Left Head SAR - Tilt)

Mixture Type : 2450 MHz Brain

FREQUENCY . Begin/End POWER* Device Test Antenna SAR

el el Position Position (W/kQg)
MHz Ch. (dBm) Battery g
2437 6 WLAN 16.10 16.05 Standard Ear/Tilt 15° Intenna 0.014

ANSI / IEEE C95.1 1992— SAFETY LIMIT
Spatial Peak
Uncontrolled Exposure / General Population

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

NOTES:

1.

SUEE

RIS

11.

12.

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.

*Power Measured Conducted

Battery Option Standard 0 Extended 0 Slim
Phantom Configuration Left Head 0 FlatPhantom [ Right Head
SAR Configuration Head 0 Body 0 Hand

Test Signal Call Mode Manu. Test Codes 1 Base Station Simulator

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

IEEE 802.11g mode are to be investigated if the conducted output power are greater than
0.25dB than that of the IEEE 802.11b mode.

IEEE 802.11b mode was tested under 1 Mbps.
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o

8.20 Measurement Results(WLAN Body SAR without Holster)

Mixture Type : 2450 MHz Muscle
FREQUENCY Begin/End POWER* Device Test Antenna SAR
el el Position Position (W/kQg)
MHz Ch. (dBm) Battery g
2437 6 WLAN 16.02 16.09 Standard 1.5 cm [w/o Holster] Intenna 0.0003
2437 6 WLAN 15.95 15.99 Standard 1.5 cm [w/o Holster] Intenna 4.88e-005
2437 6 WLAN 13.66 13.60 Standard 1.5 cm [w/o Holster] Intenna 0.0002

ANSI / IEEE C95.1 1992— SAFETY LIMIT
Spatial Peak
Uncontrolled Exposure / General Population

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

NOTES:

1.  The test data reported are the worst-case SAR value with the antenna-head position set in a

typical configuration.

Test procedures used are according to FCC/OET Bulletin 65, Supp.C

[July 2001].
2. All modes of operation were investigated, and the worst-case results are reported.
3.  Tissue parameters and temperatures are listed on the SAR plot.
4. Liquid tissue depth is 15.2 = 0.2cm
5.  Battery is fully charged for all readings.
*Power Measured Conducted
6. Battery Option Standard 0 Extended 0 Slim
7.  Phantom Configuration O Left Head Flat Phantom [0 Right Head
8. SAR Configuration 0 Head Body 0 Hand
9. Test Signal Call Mode Manu. Test Codes [0 Base Station Simulator
10. Test Configuration O With Holster Without Holster
11. IEEE 802.11g mode are to be investigated if the conducted output power are greater than 0.25dB than

that of the IEEE 802.11b mode.

12. |EEE 802.11b mode was tested under 1 Mbps, 5.5 Mbps, 22Mbps.
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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: 0.126 W/Kg : Body-worn: 0.422 W/Kg
GSM1900: Head: 0.211 W/Kg : Body-worn: 0.388 W/Kg
WCDMA1900: Head: 0.325 W/Kg : Body-worn: 0.299 W/Kg
WLAN: Head: 0.034 W/Kg : Body-worn: 0.0003 W/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)

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/kQ).

SAR= 0oE%/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.



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/cm3 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;

' = —

oA s e

" | | -
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15 ) Pt
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 — 1992 RF EXPOSURE LIMITS

Uncontrolled Environment

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

Controlled Environment

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

Table C.1 Safety Limits for Partial Body Exposure

UNCONTROLLED ENVIRONMENT CONTROLLED ENVIRONMENT
General Population General Population
(W/kg) or (mWi/g) (W/kg) or (mWi/g)
]
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.

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

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




APPENDIX D

Test Setup Photographs



APPENDIX E

The Validation Measurements



DUT: Dipole 835 MHz; Serial: 451

Program Name: 835MHz Dipole Validation 2010.04.01

Procedure Name: 835MHz @ 250mW

Meas. Ambient Temp(celsius)-21.4,Tissue Temp(celsius)-21.2; Test Date-01/Apr/2010
Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1

Medium parameters used: f = 835 MHz; ¢ = 0.91 mho/m; €, = 41.1; 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 Sn486; Calibrated: 2009-12-21

- Phantom: SAM PHANTOM #1; 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) = 2.62 mW/g

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

Reference Value = 53.8 VV/m; Power Drift = 0.006 dB

Peak SAR (extrapolated) = 3.74 W/kg

SAR(1 g) = 2.47 mW/g; SAR(10 g) = 1.61 mW/g

Maximum value of SAR (measured) = 2.67 mW/g

dbB
{1000

4,56

b.4Z

-0.56

]
T l

0dB =2.67TmW/g




DUT: Dipole 1900 MHz; Serial: 5d023

Program Name: 1900MHz Dipole Validation 2010.04.02

Procedure Name: 1900MHz

Meas. Ambient Temp(celsius)-22.2,Tissue Temp(celsius)-21.7;Test Date-02/Apr/2010
Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1

Medium parameters used: f = 1900 MHz; ¢ = 1.4 mho/m; €, = 39; 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 Sn486; Calibrated: 2009-12-21

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

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

1900MHz/Area Scan (51x51x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 15.0 mW/g

1900MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 89.8 VV/m; Power Drift = 0.023 dB

Peak SAR (extrapolated) = 18.8 W/kg

SAR(1 g) = 10.1 mW/g; SAR(10 g) = 5.27 mW/g

Maximum value of SAR (measured) = 11.3 mW/g
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DUT: Dipole 2450 MHz; Serial: D2450V2 - SN:708

Program Name: 2450MHz Dipole Validation 2010.03.30

Procedure Name: 2450MHz @ 250mwW

Meas. Ambient Temp(celsius)-22.3, Tissue Temp(celsius)-21.9;Test Date-30/Mar/2010
Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1

Medium parameters used: f = 2450 MHz; ¢ = 1.85 mho/m; €, = 38.9; p = 1000 kg/m*
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3080; ConvF(4.38, 4.38, 4.38); Calibrated: 2010-01-27

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

- Electronics: DAE4 Sn686; Calibrated: 2010-03-17

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

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

2450MHz @ 250mW/Area Scan (51x51x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 14.5 mW/g

2450MHz @ 250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 91.9 V/m; Power Drift = -0.017 dB

Peak SAR (extrapolated) = 27.2 W/kg

SAR(1 g) = 13.1 mW/g; SAR(10 g) = 6.08 mW/g

Maximum value of SAR (measured) = 15.0 mW/g
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APPENDIX F

Plots of The SAR Measurements



SAMSUNG FCC ID : ASLGTI9000 GSM850 Head SAR

DUT: GT-19000; Serial: FH-054-A

Program Name: GT-19000 GSM850 Right (Job No. : FH-054)

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

Meas. Ambient Temp(celsius)-21.4,Tissue Temp(celsius)-21.2;Test Date-01/Apr/2010
Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3

Medium parameters used (interpolated): f = 836.6 MHz; ¢ = 0.91 mho/m; €, = 41.1; 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 Sn486; Calibrated: 2009-12-21

- Phantom: SAM PHANTOM #1; 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) = 0.134 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 = 12.3 V/m; Power Drift = -0.056 dB

Peak SAR (extrapolated) = 0.158 W/kg

SAR(1 g) = 0.126 mW/g; SAR(10 g) = 0.095 mW/g

Maximum value of SAR (measured) = 0.133 mW/g
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SAMSUNG FCC ID : ASLGTI9000 GSM850 Head SAR

DUT: GT-19000; Serial: FH-054-A

Program Name: GT-19000 GSM850 Right (Job No. : FH-054)

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

Meas. Ambient Temp(celsius)-21.4,Tissue Temp(celsius)-21.2; Test Date-01/Apr/2010
Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3

Medium parameters used (interpolated): f = 836.6 MHz; ¢ = 0.91 mho/m; €, = 41.1; 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 Sn486; Calibrated: 2009-12-21

- Phantom: SAM PHANTOM #1; 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) = 0.100 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 = 8.64 V/m; Power Drift = -0.064 dB
Peak SAR (extrapolated) = 0.121 W/kg

SAR(1 g) = 0.094 mW/g; SAR(10 g) = 0.071 mW/g
Maximum value of SAR (measured) = 0.100 mW/g
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SAMSUNG FCC ID : ASLGTI9000 GSM850 Head SAR

DUT: GT-19000; Serial: FH-054-A

Program Name: GT-19000 GSM850 Left (Job No. : FH-054)

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

Meas. Ambient Temp(celsius)-21.4,Tissue Temp(celsius)-21.2; Test Date-01/Apr/2010
Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3

Medium parameters used (interpolated): f = 836.6 MHz; ¢ = 0.91 mho/m; €, = 41.1; 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 Sn486; Calibrated: 2009-12-21

- Phantom: SAM PHANTOM #1; 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) = 0.132 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 = 11.7 VV/m; Power Drift = 0.041 dB
Peak SAR (extrapolated) = 0.149 W/kg

SAR(1 g) = 0.118 mW/g; SAR(10 g) = 0.089 mW/g
Maximum value of SAR (measured) = 0.124 mW/g
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SAMSUNG FCC ID : ASLGTI9000 GSM850 Head SAR

DUT: GT-19000; Serial: FH-054-A

Program Name: GT-19000 GSM850 Left (Job No. : FH-054)

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

Meas. Ambient Temp(celsius)-21.4,Tissue Temp(celsius)-21.2; Test Date-01/Apr/2010
Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3

Medium parameters used (interpolated): f = 836.6 MHz; ¢ = 0.91 mho/m; €, = 41.1; 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 Sn486; Calibrated: 2009-12-21

- Phantom: SAM PHANTOM #1; 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) = 0.110 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 = 7.43 V/m; Power Drift = -0.033 dB
Peak SAR (extrapolated) = 0.131 W/kg

SAR(1 g) = 0.105 mW/g; SAR(10 g) = 0.079 mW/g
Maximum value of SAR (measured) = 0.111 mW/g
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SAMSUNG FCC ID : ASLGTI9000 GSM850 Head SAR

DUT: GT-19000; Serial: FH-054-A

Program Name: GT-19000 GSM850 Right (Job No. : FH-054)

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

Meas. Ambient Temp(celsius)-21.5,Tissue Temp(celsius)-21.2; Test Date-04/Jan/2010
Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3

Medium parameters used (interpolated): f = 836.6 MHz; ¢ = 0.91 mho/m; €, = 41.1; 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 Sn486; Calibrated: 2009-12-21

- Phantom: SAM PHANTOM #1; 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) = 0.134 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 = 12.3 V/m; Power Drift = -0.056 dB

Peak SAR (extrapolated) = 0.158 W/kg

SAR(1 g) = 0.126 mW/g; SAR(10 g) = 0.095 mW/g

Maximum value of SAR (measured) = 0.133 mW/g

1g/10g Averaged SAR
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SAMSUNG FCC ID : A3LGTI9000 GSM850 Body SAR

DUT: GT-19000; Serial: FH-054-A

Program Name: GT-19000 GPRS850 Body (Job No. : FH-054)

Procedure Name: Body, Ch.251, Ant.Intenna, Bat.Standard

Meas. Ambient Temp(celsius)-21.6,Tissue Temp(celsius)-21.3;Test Date-01/Apr/2010
Communication System: GSM 850 (GPRS); Frequency: 848.8 MHz;Duty Cycle: 1:4.15
Medium parameters used: f = 848.8 MHz; ¢ = 0.99 mho/m; €, = 55; p = 1000 kg/m?®
Phantom section: Body 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 Sn486; Calibrated: 2009-12-21

- 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.251, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.448 mW/g

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

Reference Value = 13.2 V/m; Power Drift = -0.033 dB

Peak SAR (extrapolated) = 0.719 W/kg

SAR(1 g) = 0.422 mW/g; SAR(10 g) = 0.308 mW/g

Maximum value of SAR (measured) = 0.440 mW/g
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SAMSUNG FCC ID : A3LGTI9000 GSM850 Body SAR

DUT: GT-19000; Serial: FH-054-A

Program Name: GT-19000 GPRS850 Body (Job No. : FH-054)

Procedure Name: Body, Ch.251, Ant.Intenna, Bat.Standard

Meas. Ambient Temp(celsius)-21.6,Tissue Temp(celsius)-21.3;Test Date-01/Apr/2010
Communication System: GSM 850 (GPRS); Frequency: 848.8 MHz;Duty Cycle: 1:4.15
Medium parameters used: f = 848.8 MHz; ¢ = 0.99 mho/m; €, = 55; p = 1000 kg/m?®
Phantom section: Body 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 Sn486; Calibrated: 2009-12-21

- 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.251, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.448 mW/g

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

Reference Value = 13.2 V/m; Power Drift = -0.033 dB

Peak SAR (extrapolated) = 0.719 W/kg

SAR(1 g) = 0.422 mW/g; SAR(10 g) = 0.308 mW/g

Maximum value of SAR (measured) = 0.440 mW/g

1g/10g Averaged SAR

TR, Zocm Scan:Wakss Alang £ E=d, Yu

045 f

I 1
0005 oo Ll ] oo D o2s 0.0a0 00X



SAMSUNG FCC ID : ASLGTI9000 GSM1900 Head SAR

DUT: GT-19000; Serial: FH-054-A

Program Name: GT-19000 GSM1900 Right (Job No. : FH-054)

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

Meas. Ambient Temp(celsius)-22.2,Tissue Temp(celsius)-21.7;Test Date-02/Apr/2010
Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 1880 MHz; ¢ = 1.4 mho/m; €, = 39; 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 Sn486; Calibrated: 2009-12-21

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

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

Cheek/Touch, Ch.661, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement
grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.194 mW/g

Cheek/Touch, Ch.661, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 5.96 VV/m; Power Drift = 0.183 dB
Peak SAR (extrapolated) = 0.258 W/kg

SAR(1 g) = 0.172 mW/g; SAR(10 g) = 0.106 mW/g
Maximum value of SAR (measured) = 0.185 mW/g

dbB
{1000

-3. 48

k.36

0.4

-13.9

0 dB = 0.185mW/g



SAMSUNG FCC ID : ASLGTI9000 GSM1900 Head SAR

DUT: GT-19000; Serial: FH-054-A

Program Name: GT-19000 GSM1900 Right (Job No. : FH-054)

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

Meas. Ambient Temp(celsius)-22.2,Tissue Temp(celsius)-21.7;Test Date-02/Apr/2010
Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 1880 MHz; ¢ = 1.4 mho/m; €, = 39; 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 Sn486; Calibrated: 2009-12-21

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

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

Ear/Tilt, Ch.661, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.103 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 = 8.78 V/m; Power Drift = -0.046 dB

Peak SAR (extrapolated) = 0.165 W/kg

SAR(1 g) = 0.100 mW/g; SAR(10 g) = 0.056 mW/g
Maximum value of SAR (measured) = 0.111 mW/g
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SAMSUNG FCC ID : ASLGTI9000 GSM1900 Head SAR

DUT: GT-19000; Serial: FH-054-A

Program Name: GT-19000 GSM1900 Left (Job No. : FH-054)

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

Meas. Ambient Temp(celsius)-22.2,Tissue Temp(celsius)-21.7;Test Date-02/Apr/2010
Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 1880 MHz; ¢ = 1.4 mho/m; €, = 39; 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 Sn486; Calibrated: 2009-12-21

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

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

Cheek/Touch, Ch.661, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement
grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.229 mW/g

Cheek/Touch, Ch.661, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 5.50 V/m; Power Drift = -0.073 dB
Peak SAR (extrapolated) = 0.346 W/kg

SAR(1 g) = 0.211 mW/g; SAR(10 g) = 0.126 mW/g
Maximum value of SAR (measured) = 0.228 mW/g
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SAMSUNG FCC ID : ASLGTI9000 GSM1900 Head SAR

DUT: GT-19000; Serial: FH-054-A

Program Name: GT-19000 GSM1900 Left (Job No. : FH-054)

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

Meas. Ambient Temp(celsius)-22.2,Tissue Temp(celsius)-21.7;Test Date-02/Apr/2010
Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 1880 MHz; ¢ = 1.4 mho/m; €, = 39; 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 Sn486; Calibrated: 2009-12-21

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

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

Ear/Tilt, Ch.661, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.089 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 = 8.01 V/m; Power Drift = -0.129 dB
Peak SAR (extrapolated) = 0.132 W/kg

SAR(1 g) = 0.081 mW/g; SAR(10 g) = 0.046 mW/g
Maximum value of SAR (measured) = 0.088 mW/g
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SAMSUNG FCC ID : ASLGTI9000 GSM1900 Head SAR

DUT: GT-19000; Serial: FH-054-A

Program Name: GT-19000 GSM1900 Left (Job No. : FH-054)

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

Meas. Ambient Temp(celsius)-22.2,Tissue Temp(celsius)-21.7;Test Date-02/Apr/2010
Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 1880 MHz; ¢ = 1.4 mho/m; €, = 39; 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 Sn486; Calibrated: 2009-12-21

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

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

Cheek/Touch, Ch.661, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement
grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.229 mW/g

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

Reference Value = 5.50 V/m; Power Drift = -0.073 dB

Peak SAR (extrapolated) = 0.346 W/kg

SAR(1 g) = 0.211 mW/g; SAR(10 g) = 0.126 mW/g

Maximum value of SAR (measured) = 0.228 mW/g

1g/10g Averaged SAR
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SAMSUNG FCC ID : ASLGTI9000 GSM1900 Body SAR

DUT: GT-19000; Serial: FH-054-A

Program Name: GT-19000 GPRS1900 Body (Job No. : FH-054)

Procedure Name: Body, Ch.810, Ant.Intenna, Bat.Standard

Meas. Ambient Temp(celsius)-22.2, Tissue Temp(celsius)-21.7;Test Date-02/Apr/2010
Communication System: GSM 1900 GPRS; Frequency: 1909.8 MHz;Duty Cycle: 1:4.15
Medium parameters used: f = 1909.8 MHz; ¢ = 1.55 mho/m; &, = 52.2; p = 1000 kg/m®
Phantom section: Body 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 Sn486; Calibrated: 2009-12-21

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

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

Body, Ch.810, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.422 mW/g

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

Reference Value = 7.83 VV/m; Power Drift = 0.023 dB

Peak SAR (extrapolated) = 0.689 W/kg

SAR(1 g) = 0.388 mW/g; SAR(10 g) = 0.228 mW/g

Maximum value of SAR (measured) = 0.409 mW/g
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SAMSUNG FCC ID : ASLGTI9000 GSM1900 Body SAR

DUT: GT-19000; Serial: FH-054-A

Program Name: GT-19000 GPRS1900 Body (Job No. : FH-054)

Procedure Name: Body, Ch.810, Ant.Intenna, Bat.Standard

Meas. Ambient Temp(celsius)-22.2,Tissue Temp(celsius)-21.7;Test Date-02/Apr/2010
Communication System: GSM 1900 GPRS; Frequency: 1909.8 MHz;Duty Cycle: 1:4.15
Medium parameters used: f = 1909.8 MHz; ¢ = 1.55 mho/m; &, = 52.2; p = 1000 kg/m®
Phantom section: Body 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 Sn486; Calibrated: 2009-12-21

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

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

Body, Ch.810, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.422 mW/g

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

Reference Value = 7.83 VV/m; Power Drift = 0.023 dB

Peak SAR (extrapolated) = 0.689 W/kg

SAR(1 g) = 0.388 mW/g; SAR(10 g) = 0.228 mW/g

Maximum value of SAR (measured) = 0.409 mW/g

1g/10g Averaged SAR
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SAMSUNG FCC ID : A3BLGTI9000 WCDMA1900 Head SAR

DUT: GT-19000; Serial: FH-054-A

Program Name: GT-19000 WCDMA1900 Right (Job No.: FH-054)

Procedure Name: Cheek/Touch, Ch9400, Ant.Intenna, Bat.Satandard

Meas. Ambient Temp(celsius)-21.4,Tissue Temp(celsius)-21.2; Test Date-02/Apr/2010
Communication System: WCDMA1900; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; ¢ = 1.4 mho/m; €, = 39; 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 Sn486; Calibrated: 2009-12-21

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

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

Cheek/Touch, Ch9400, Ant.Intenna, Bat.Satandard/Area Scan (51x71x1): Measurement
grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.304 mW/g

Cheek/Touch, Ch9400, Ant.Intenna, Bat.Satandard/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 11.2 VV/m; Power Drift = 0.036 dB
Peak SAR (extrapolated) = 0.414 W/kg

SAR(1 g) = 0.272 mW/g; SAR(10 g) = 0.169 mW/g
Maximum value of SAR (measured) = 0.291 mW/g
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SAMSUNG FCC ID : A3BLGTI9000 WCDMA1900 Head SAR

DUT: GT-19000; Serial: FH-054-A

Program Name: GT-19000 WCDMA1900 Right (Job No.: FH-054)

Procedure Name: Ear/Tilt, Ch.9400, Ant.Intenna, Bat.Standard

Meas. Ambient Temp(celsius)-21.4,Tissue Temp(celsius)-21.2; Test Date-02/Apr/2010
Communication System: WCDMA1900; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; ¢ = 1.4 mho/m; €, = 39; 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 Sn486; Calibrated: 2009-12-21

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

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

Ear/Tilt, Ch.9400, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.160 mW/g

Ear/Tilt, Ch.9400, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 10.7 V/m; Power Drift = -0.032 dB
Peak SAR (extrapolated) = 0.249 W/kg

SAR(1 g) = 0.152 mW/g; SAR(10 g) = 0.086 mW/g
Maximum value of SAR (measured) = 0.167 mW/g
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SAMSUNG FCC ID : A3BLGTI9000 WCDMA1900 Head SAR

DUT: GT-19000; Serial: FH-054-A

Program Name: GT-19000 WCDMA1900 Left (Job No.:FH-054)

Procedure Name: Cheek/Touch, Ch9400, Ant.Intenna, Bat.Satandard

Meas. Ambient Temp(celsius)-21.4,Tissue Temp(celsius)-21.2; Test Date-02/Apr/2010
Communication System: WCDMA1900; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; ¢ = 1.4 mho/m; €, = 39; 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 Sn486; Calibrated: 2009-12-21

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

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

Cheek/Touch, Ch9400, Ant.Intenna, Bat.Satandard/Area Scan (51x71x1): Measurement
grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.307 mW/g

Cheek/Touch, Ch9400, Ant.Intenna, Bat.Satandard/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 10.1 V/m; Power Drift = -0.039 dB
Peak SAR (extrapolated) = 0.530 W/kg

SAR(1 g) = 0.325 mW/g; SAR(10 g) = 0.195 mW/g
Maximum value of SAR (measured) = 0.346 mW/g
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SAMSUNG FCC ID : A3BLGTI9000 WCDMA1900 Head SAR

DUT: GT-19000; Serial: FH-054-A

Program Name: GT-19000 WCDMA1900 Left (Job No.:FH-054)

Procedure Name: Ear/Tilt, Ch.9400, Ant.Intenna, Bat.Standard

Meas. Ambient Temp(celsius)-21.4,Tissue Temp(celsius)-21.2; Test Date-02/Apr/2010
Communication System: WCDMA1900; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; ¢ = 1.4 mho/m; €, = 39; 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 Sn486; Calibrated: 2009-12-21

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

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

Ear/Tilt, Ch.9400, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm

Maximum value of SAR (interpolated) = 0.163 mW/g

Ear/Tilt, Ch.9400, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 10.8 V/m; Power Drift = -0.184 dB

Peak SAR (extrapolated) = 0.256 W/kg
SAR(1 g) = 0.159 mW/g; SAR(10 g) = 0.092 mW/g
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SAMSUNG FCC ID : A3BLGTI9000 WCDMA1900 Head SAR

DUT: GT-19000; Serial: FH-054-A

Program Name: GT-19000 WCDMA1900 Left (Job No.:FH-054)

Procedure Name: Cheek/Touch, Ch9400, Ant.Intenna, Bat.Satandard

Meas. Ambient Temp(celsius)-21.4,Tissue Temp(celsius)-21.2; Test Date-02/Apr/2010
Communication System: WCDMA1900; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; ¢ = 1.4 mho/m; €, = 39; 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 Sn486; Calibrated: 2009-12-21

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

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

Cheek/Touch, Ch9400, Ant.Intenna, Bat.Satandard/Area Scan (51x71x1): Measurement
grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.307 mW/g

Cheek/Touch, Ch9400, Ant.Intenna, Bat.Satandard/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 10.1 V/m; Power Drift = -0.039 dB
Peak SAR (extrapolated) = 0.530 W/kg
SAR(1 g) = 0.325 mW/g; SAR(10 g) = 0.195 mW/g
Maximum value of SAR (measured) = 0.346 mW/g
1g/10g Averaged SAR
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SAMSUNG FCC ID : ASLGTI9000 WCDMA1900 Body SAR

DUT: GT-19000; Serial: FH-054-A

Program Name: GT-19000 WCDMA1900 Body (Job No. : FH-054)

Procedure Name: Body, Ch.9400, Ant.Intenna, Bat.Standard

Meas. Ambient Temp(celsius)-21.6,Tissue Temp(celsius)-21.3;Test Date-02/Apr/2010
Communication System: WCDMA1900; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; ¢ = 1.55 mho/m; &, = 52.2; p = 1000 kg/m®
Phantom section: Body 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 Sn486; Calibrated: 2009-12-21

- 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.9400, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.330 mW/g

Body, Ch.9400, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube O: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 7.08 VV/m; Power Drift = 0.188 dB

Peak SAR (extrapolated) = 0.479 W/kg

SAR(1 g) = 0.299 mW/g; SAR(10 g) = 0.184 mW/g

Maximum value of SAR (measured) = 0.323 mW/g
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SAMSUNG FCC ID : ASLGTI9000 WCDMA1900 Body SAR

DUT: GT-19000; Serial: FH-054-A

Program Name: GT-19000 WCDMA1900 Body (Job No. : FH-054)

Procedure Name: Body, Ch.9400, Ant.Intenna, Bat.Standard

Meas. Ambient Temp(celsius)-21.6,Tissue Temp(celsius)-21.3;Test Date-02/Apr/2010
Communication System: WCDMA1900; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; ¢ = 1.55 mho/m; &, = 52.2; p = 1000 kg/m®
Phantom section: Body 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 Sn486; Calibrated: 2009-12-21

- 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.9400, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.330 mW/g

Body, Ch.9400, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube O: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 7.08 VV/m; Power Drift = 0.188 dB

Peak SAR (extrapolated) = 0.479 W/kg

SAR(1 g) = 0.299 mW/g; SAR(10 g) = 0.184 mW/g

Maximum value of SAR (measured) = 0.323 mW/g

1g/10g Averaged SAR
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SAMSUNG FCC ID : ASLGTI9000 WLAN Head SAR

DUT: GT-19000; Serial: FH-054-A

Program Name: GT-19000 WLAN Right (Job.: FH-054)

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

Meas. Ambient Temp(celsius)-22.3, Tissue Temp(celsius)-21.9;Test Date-30/Mar/2010
Communication System: WLAN; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium parameters used: f = 2437 MHz; ¢ = 1.85 mho/m; &, = 38.9; p = 1000 kg/m®
Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3080; ConvF(4.38, 4.38, 4.38); Calibrated: 2010-01-27

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

- Electronics: DAE4 Sn686; Calibrated: 2010-03-17

- Phantom: SAM PHANTOM #1; Type: SAM; Serial: TP-1247

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

Cheek,Ch.06, Bat.Standard/Area Scan (61x91x1): Measurement grid:

dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.017 mW/g

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

Reference Value = 3.06 V/m; Power Drift = -0.035 dB

Peak SAR (extrapolated) = 0.028 W/kg

SAR(1 g) = 0.015 mW/g; SAR(10 g) = 0.00792 mW/g

Maximum value of SAR (measured) = 0.017 mW/g
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SAMSUNG FCC ID : ASLGTI9000 WLAN Head SAR

DUT: GT-19000; Serial: FH-054-A

Program Name: GT-19000 WLAN Right (Job.: FH-054)

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

Meas. Ambient Temp(celsius)-22.3, Tissue Temp(celsius)-21.9;Test Date-30/Mar/2010
Communication System: WLAN; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium parameters used: f = 2437 MHz; ¢ = 1.85 mho/m; &, = 38.9; p = 1000 kg/m*
Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3080; ConvF(4.38, 4.38, 4.38); Calibrated: 2010-01-27

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

- Electronics: DAE4 Sn686; Calibrated: 2010-03-17

- Phantom: SAM PHANTOM #1; Type: SAM; Serial: TP-1247

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

Tilted,Ch.06, Bat.Standard/Area Scan (51x71x1): Measurement grid:

dx=20mm, dy=20mm

Maximum value of SAR (interpolated) = 0.020 mW/g

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

Reference Value = 2.58 VV/m; Power Drift = 0.047 dB

Peak SAR (extrapolated) = 0.024 W/kg

SAR(1 g) = 0.012 mW/g; SAR(10 g) = 0.0064 mW/g

Maximum value of SAR (measured) = 0.013 mW/g
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SAMSUNG FCC ID : ASLGTI9000 WLAN Head SAR

DUT: GT-19000; Serial: FH-054-A

Program Name: GT-19000 WLAN Left (Job No. : FH-054)

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

Meas. Ambient Temp(celsius)-22.3, Tissue Temp(celsius)-21.9;Test Date-30/Mar/2010
Communication System: WLAN; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium parameters used: f = 2437 MHz; ¢ = 1.85 mho/m; &, = 38.9; p = 1000 kg/m®
Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3080; ConvF(4.38, 4.38, 4.38); Calibrated: 2010-01-27

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

- Electronics: DAE4 Sn686; Calibrated: 2010-03-17

- Phantom: SAM PHANTOM #1; Type: SAM; Serial: TP-1247

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

Cheek, Ch.06, Ant.Intenna, Bat.Standard/Area Scan (61x91x1): Measurement grid:
dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.040 mW/g

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

Reference Value = 2.46 VV/m; Power Drift = 0.000 dB
Peak SAR (extrapolated) = 0.075 W/kg

SAR(1 g) = 0.034 mW/g; SAR(10 g) = 0.016 mW/g
Maximum value of SAR (measured) = 0.040 mW/g
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SAMSUNG FCC ID : ASLGTI9000 WLAN Head SAR

DUT: GT-19000; Serial: FH-054-A

Program Name: GT-19000 WLAN Left (Job No. : FH-054)

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

Meas. Ambient Temp(celsius)-22.3, Tissue Temp(celsius)-21.9;Test Date-30/Mar/2010
Communication System: WLAN; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium parameters used: f = 2437 MHz; ¢ = 1.85 mho/m; &, = 38.9; p = 1000 kg/m®
Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3080; ConvF(4.38, 4.38, 4.38); Calibrated: 2010-01-27

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

- Electronics: DAE4 Sn686; Calibrated: 2010-03-17

- Phantom: SAM PHANTOM #1; Type: SAM; Serial: TP-1247

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

Tilted, Ch.06, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm

Maximum value of SAR (interpolated) = 0.018 mW/g

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

Reference Value = 2.58 VV/m; Power Drift = 0.086 dB
Peak SAR (extrapolated) = 0.058 W/kg

SAR(1 g) = 0.014 mW/g; SAR(10 g) = 0.00746 mW/g
Maximum value of SAR (measured) = 0.016 mW/g
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SAMSUNG FCC ID : ASLGTI9000 WLAN Head SAR

DUT: GT-19000; Serial: FH-054-A

Program Name: GT-19000 WLAN Left (Job No. : FH-054)

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

Meas. Ambient Temp(celsius)-22.3, Tissue Temp(celsius)-21.9;Test Date-30/Mar/2010
Communication System: WLAN; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium parameters used: f = 2437 MHz; ¢ = 1.85 mho/m; &, = 38.9; p = 1000 kg/m®
Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3080; ConvF(4.38, 4.38, 4.38); Calibrated: 2010-01-27

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

- Electronics: DAE4 Sn686; Calibrated: 2010-03-17

- Phantom: SAM PHANTOM #1; Type: SAM; Serial: TP-1247

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

Cheek, Ch.06, Ant.Intenna, Bat.Standard/Area Scan (61x91x1): Measurement grid:
dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.040 mW/g

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

Reference Value = 2.46 VV/m; Power Drift = 0.000 dB

Peak SAR (extrapolated) = 0.075 W/kg

SAR(1 g) = 0.034 mW/g; SAR(10 g) = 0.016 mW/g

Maximum value of SAR (measured) = 0.040 mW/g

1210z Averaged SAR
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SAMSUNG FCC ID : ASLGTI9000 WLAN Body SAR

DUT: GT-19000; Serial: FH-054-A

Program Name: GT-19000 WLAN Left (Job No. : FH-054)

Procedure Name: Body, Ch.6, Ant.Intenna, Bat.Standard - 1Mbps

Meas. Ambient Temp(celsius)-22.1,Tissue Temp(celsius)-21.7;Test Date-30/Mar/2010
Communication System: WLAN; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium parameters used: f = 2437 MHz; ¢ = 2.01 mho/m; &, = 52.2; p = 1000 kg/m*
Phantom section: Body Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3080; ConvF(4.2, 4.2, 4.2); Calibrated: 2010-01-27

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

- Electronics: DAE4 Sn686; Calibrated: 2010-03-17

- 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.6, Ant.Intenna, Bat.Standard — 1Mbps/Area Scan (51x71x1): Measurement
grid: dx=20mm, dy=20mm

Maximum value of SAR (interpolated) = 0.001 mW/g

Body, Ch.6, Ant.Intenna, Bat.Standard — 1Mbps/Zoom Scan 2 (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 0.461 VV/m; Power Drift = 0.020 dB

Peak SAR (extrapolated) = 0.002 W/kg

SAR(1 g) = 0.0003 mW/g; SAR(10 g) = 3.69e-005 mW/g

Maximum value of SAR (measured) = 0.002 mW/g

dE I
LWL

-10.0

200

~30.0

-41L0

S0L10 !

0 dB = 0.002mW/g



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

Program Name: 2450MHz Dipole Validation 2010.03.30

Procedure Name: 2450MHz @ 250mwW

Meas. Ambient Temp(celsius)-22.3, Tissue Temp(celsius)-21.9;Test Date-30/Mar/2010
Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1

Medium parameters used: f = 2450 MHz; ¢ = 1.85 mho/m; €, = 38.9; p = 1000 kg/m*
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3080; ConvF(4.38, 4.38, 4.38); Calibrated: 2010-01-27

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

- Electronics: DAE4 Sn686; Calibrated: 2010-03-17

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

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

2450MHz @ 250mW/Area Scan (51x51x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 14.5 mW/g

2450MHz @ 250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 91.9 V/m; Power Drift = -0.017 dB

Peak SAR (extrapolated) = 27.2 W/kg

SAR(1 g) = 13.1 mW/g; SAR(10 g) = 6.08 mW/g

Maximum value of SAR (measured) = 15.0 mW/g

12/10g Averaged SAE
SAR; Incm Scer Vabku Along T, H=1, =2

:l 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 ! 1

||
T
0.00% onfon oms 002D 00 iln ] Doz




APPENDIX G

Probe Calibration



Calibration Laboratory of Schwaizerischer Kalibrisrdianst

Schmid & Partner Service sulsse détakonnege
Engineering AG Sarvizia svizrera di taratura
Zeughasstrasoe 43, 3004 Turich, Bwitrerand Swiss Calibration Barvics
' Accredied by the Swiss Accredtation Service (SAS) Accreditation Na,: SCS 108

Tha Swiss Accrmditation Service s one of the signalaries (o the EA
Muttilateral Agreomant for the recognition of calibration cortificabes

T calibrafion cerlificate documents e iraceability 10 nasoeal sindams, which realizs the physical unis of resdemens (57,
The measurements and the uncaraintes wilh confidence probabdity ane given on the folkwing pages e are part of ihe comfcate

Al calibratians have bean sonducted in the dosed laboratory faciity: arrdronmant Bmpsraiune (22 + 3)°C and humidily < T0%

Caliration Eguipment used {MATE crilical Tor calibration)

Primary Slandards e Cal Catn (Cartificats Ma.) Schaduied Calbeation |

Porser [ratar E4419E GEA 263574 1-Apr-09 (Mo 217.01030) Aprtg

Peower senscr E44124 MY A14BE2TT {-Apr-06 (Mo, 217-01030) Apr-10

Fowar sansor 44124 MY 41458007 1-Apr-09 (Mo, 21 7-01030) Aor10

Rsference 3 dB Aenuatar BM: S5054 {3c) A-Mar-08 (Ne. 297-0028) Mar-10

Rudarance 3 dB ARenustar Sh: SA0ES (20h) A1-Mar-00 (Mo 217-01028) Blap-10

Reference 30 dB Attsnuator BN S5139 (300§ A1-klar (Mo, 217010278 Mar-10

Redarence Proba E530YVE B 3013 I-Jar-09 (Mo, ES3-3013_Janls) dap-10

DAE4 EN: 580 28-Sap-08 (Ho. DAE4-EE0_Sepls) Sep10

Sacondaty Slandards D# Check Diale {in housa) Bohedulsd Chack

RF ganersbor HP G648C US3e42001 700 4-Aug-52 {in house check Oct-05) in bouse check: Oci-11

Mabwark Anakzer 49 BTEIE LIEITIR0 565 18:0ct-01 (i housa chack D-0d) In housa check: Qelid
M Funcion Sagnalure

Calbrated by:

Approved by

Issund Messember 25 2004

This calbration carificate shal rel be reproduced except n full withew! writlen approval of the (abaratary,

Certificate No- EX3-3537_Navg Page 1of 11
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Calibration Laboratory of 2

Pty g Schwelzerischer Kallrierdionst
Schmid & Partner ! = c Service sumsso d'atalonnage
Engineering AG : = Servirio svizeere i taratura
Zoughausstrasas 43, 8004 Zurich, Switzerland ,.rf":: S gwiss Calibration Seevics
Yyl
' Acoredited by the Swiss Accraditeon Service (SAS) Accreditation No.; SCS 108

Thi Swigs Accreditation Service s one of he shgnalories io the EA
Mulifaizral Agreemant for ihe ecognition of calibration certifieaies

Glossary:

TSL tissue simudating liguid

MNORMxYy .z sansitvity in free space

ConvF sansitivity in TSL / NORMx, vz

DCP diode compression point

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

& B C modulation dependent Bnearization parameters
Paolarizalion o ip rotation around probe axis

Polarization 3 i rotation around @n axis that is in the plane normal to probe axis (8t measuremant cantar).
iJa., & =0is normal to probe @xis .

Calibration is Performed According to the Following Standards:

a} [EEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absarption Rate (SAR) in the Hurman Head from Wireless Communications Devices; Measurement
Technigues”, December 2003

b) IEC B2208-1, "Procedure lo messure the Specific Absorption Rate {SAR) for hand-held devices usad in cose
proximity io the ear {frequency range of 300 MHz 1o 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
= NORMy.y,z: Assessed for E-field polarization 8 = O (f < 800 MHz in TEM-call; f > 1800 MHz: R22 waveguida)
NORMux.y,z are only inlermediate values, La., the uncertainties of NORMx,y .z does not effect the E-field
uncertainly inside TSL (see below ConviF),
o« NORM{Tx .z = NORMY,y.z * frequency_response (see Frequency Responsa Chart). This linearization is
implamantad in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncerainty of Com,

« DCPx .z DCP are numerical inearnization parameters assessed based on tha data of power swasp with W
signal (no uncertainty required), DCP does nol depand on frequency nor media.

*  Axyz Buyz Cxyz VRxy.r A B, Care numerical linearization parameters assessad based on the data of
power sweep for specific modulation signal. The parameters do not depend an frecquiency nor media. VA is tha
maximum calibration range expressed in RMS vollage across the diode.

=  ConvF and Boundary Effect Parameters: Assessed in flat phantom uging E-field (or Temparalure Transfar
Standard for f < B0D MHz) and inside waveguide using analytical field distributions basad on power
measurements for { > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typécal uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close lo the boundary, The sensitivity in TSL cormesponds
to NORME, y.z * ConvF wharaby the unceriainty corresponds to that given for ConvF. A frequency dependen
CorvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz.

= Spherical isolropy (30 deviation from isotropy): in a Beld of low gradients realized using a flat phantom
exposed by a patch anienna.

= Sensor Offset: The sensor offset comresponds 1o the offsat of virtual measurement conter fram the probes tip
(on probe axis), Mo tolerance required.

Cerificate No: EX3-3537_MowD3 Page 2 af 11




EX3DV4 SN:3537

Probe EX3DV4

SN:3537

Manufactured: August 23, 2004
Last calibrated: November 18, 2008
Recalibrated: ‘November 20, 2009

Calibrated for DASY Systems

{Mote: non-compatible with DASY2 system!)

Cerlificate Mo: EX3-3537 MNowld Faga 3 of 11

November 20, 2000
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EX3DV4 SN:3537 November 20, 2009

DASY - Parameters of Probe: EX3DV4 SN:3537

Basic Calibration Parameters

Sensor X | Sensor ¥ | Sensor Z [Unc (k=2)
Narm (uVi{vim)®® 0.37 0.40 048 |2101%
DCP {miv)® 89.3 B8.8 80.6

Modulation Calibration Parameters

uio |c:mmm|uﬁnn System Mame PAR A B c VR Une”
dB dBuV my [km2)
10000 CW 0.00 X 0.0 .00 1.00f 300 + 1.6%
Li 0,00 0.00 i.00/ 300
z ool o000 100 300

The reported uncertainty of measurement is stated as the standard uncertainty of measuremant multiplied
by the coverage factor k=2, which for a normal distribution corresponds to a coverage probability of
approximately 95%,

* Thes urcerninfes of MormiL Y. 7 do ned alec fw E-fsid unosrisinty insids TEL (sae Pagas 5 and )
¥ Nurmercal insarzaton pamamaiar uneartainy nol reguied
r'-*'mmr'l diederrined using the manimum desation Fom Enear repenss applying recaiarQuiaT diRirEntinn s is supresses for the sguais of he lsd vaiue

Cenificatn Me: EX3-3537_MNawDd Page 4 of 11
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EX3DV4 SN:3537 November 20, 2009

'DASY - Parameters of Probe: EX3DV4 SN:3537

Calibration Parameter Determined in Head Tissue Simulating Media

F[MHz]  Validity [MHz]"  Permittivity  Conductivily ComvFX ComvFY ComvFZ Alpha  Depth Unc (ked)
850 £60/£100  415+6%  08025% 0.40 8.40 8.40 060 067 +11.0%
1750 £50/+£100  40.1+85% 137 £ 5% B.35 B.35 B.35 08B0 059 & 11.0%
1900 +50/+£100  40.0 5% 1402 5% B.11 B.11 B 048 087 £11.0%
2450 +50/¢100  39.2+5%  1B0+E6% 741 741 T41 035 081 £11.0%
3500 +50/#100 3782 5% 2.91 + 5% .94 604 604 025 120 £131%

" Tru vailidity of £ 900 MHz cnly apples for DASY wid,8 and Mgher (ses FPage 2}, The uncecisnly s B RSS of the ConvF uncertainty al calibraton frequonoy
and tha uncartainty far thi Fdored eguancy hand

Carificals Ma: EXI-A81T_Novis Page & of 11
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EX3DV4 SN:3537 Novembear 20, 2009

DASY - Parameters of Probe: EX3DV4 SN:3537

Calibration Parameter Determined in Body Tissue Simulating Media

1 [MHz] Validity [MHz]"  Permittivity Conductivity ComvFX ComvFY  ConwF Z Alpha _ Depth Une (k=2)
850 +50/+100  55245% 099 +5% 923 5.23 923 050 074 £11.0%
1750 £50/£100 534 +5% 1.40 & 5% a11 B4 8.11 085  0B0 +11.0%
1800 +50/£100 533 5% 152 45% ' 7.74 774 7.74 062 060 +11.0%
2450 £80/£100  B2.7T&5% 1.95 + 5% 7.49 749 7.48 031 054 £11.0%

3500 50 & 100 B1.3£5% 331 5% 663 2,608 6.658 0.8 140 £131%

* The vaiidty of & 100 MHZ anfy sgdies for DASY w4 and higher {ses Paga 7} T urcnitainty is the FESS5 of te ComF uncanainty el esfitrabon freguercy

0l ‘the srmcedainty for e indicaied Srequancy band

Cetificale Ma: EX3-3837 Novs Page & of 11




EX3DV4 SN:3537

Freguency respanss [nosmalized)

Carlificale Mo: EX3-353T_MNovOd

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

o 500 1000 1500 2000 2500
T [k

Uncartainty of Frequency Response of E-field: £ 6.3% (k=2)

Pagse 7 of 11
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EX3DV4 5N:3537

Receiving Pattern (¢), 3 = 0°

| f= 600 MHz, TEM ifi110EXX | = 1800 MHz, WG R22

i B = —ip— —— —i0— Til

—— 30 M
—B— 100 Mz
1 1 1 - . .« 1 I | - 1 R .-t ' 1 | .| 1 +ﬂnum
a4 L1 ; ‘ 5210 5 S |—I—|um:r.rm
06 | | | | | | | | —i— 2500 Mz
8 | ] | |
| 10 !
0 80 120 180 TR0 300
| ¥
Uncerainty of Axial lsotropy Assessment: £ 0.5% (k=2
Certificate Mo: EX3-1537_MNov0d Pega el 11

MNovembear 20, 2009
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EX3DV4 SN:3537 November 20, 2008

' Dynamic Range f(SAR.q)
(Waveguide R22, f = 1800 MHz)

VEHB ¢ [ nmee

1E+DE ||

= |11 :!f,
0.1 1 1[4 100
BAR [mWhem™]

Uncertainty of Linearity Assessmant:  0.6% (k=2)

Cartiticale Ma. EX3-1537_Mould Page B al 11




EX3DV4 SM:3537 Novembear 20, 2009

Conversion Factor Assessment

= B50 MHz, WGLS RS (head) f = 1750 MHz, WGLS R22 (head)
5.4 - | | .
| 250
Fan | | | £ 20
iié:.n 15.0
=15 | in:m .
gm - ®
08 | # 50| |
oag ! - =] o | | | 1 | !
i} i1i] 20 ki 40 50 a0 o 10 20 30 40
=Hmm] 2mm]
—i8— Analyscal —-ﬂ-—rllm.lem | —@— Analytical == Memauremenia
Deviation from Isotropy in HSL
Error (§, 8), f = 900 MHz
1.0
oA
04
0 0.2
a5 0.0 E
032 E
13 a8
EIE-]
* 1.0
12 E
a
N 00080 N0B0-080 MOBL-O40 MOS0-520 EO20000
BO00020 OO0 @400 WEOLL0ED  WOB0100
Uncertainty of Spherical lsotropy Assessmant: £ 2.6% (k=2)
Cerlificatn Mo: EX3-3537_Mov0s Page 10 of 11
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EX3DV4 SN:3537

Other Probe Parameters

Novembear 20, 2009

Sensor Arrangemant 'Fr-ianguhar]
Connecior Angle (%) Not applicabie]
Mechanical Surface Detection Mode enabled|
Optical Surface Delection Moda disabiad
Probe Overall Length 337 mm
|Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diametar 2.5 mm
|Probe Tip to Sensor X Calibration Paint 1 mm
|Probe Tip to Sensor ¥ Calibration Point 1 mm
Proba Tip to Sensor £ Calibration Point 1
Recommended Measuremant Distance from Surface 2 mm

Cerificaln Mo, EX3-3537_Navid
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Calibration Laboratory of

Schmid & Pariner
Engineering AG

Zosghaussirssnn 41, 8004 Zirseh, Baitzariand

Accrediled by a Bwiis Accreddalon Serece (SA5)
Thee Swiss &oomditation Sarvice s ane of the signatoriaes (o the E&
Muiltilntaral Agrasrnadl lor the ecoginiiion of calibration cartifcaies

Climml

Ciynce

Calibration procsdimsi

Calbhason dale

Primpry Stardards
Pwses rter F 44 108

Piyses marace Edd 124
Powes geraes EA4 124
Hadgiange 1 08 ABsnwsior
Redmrenoe 70 o Afionaasiar
finternnoe 30 o Adiemssior
Rafeeprce Piobes FHI0VE
DAE4

| Gecondary Glanmams
RF generalo: |47 BG4S0
Matwark Anasrer HF BT53IF

Cokbraled by

Appe oved by

Caibratinn Equgimend used (MATE crilical lor cabration]

e

{iBd 1263874
MY | ARSI TT
Ry 1 AnE0n T
G BE0S [de)
A B5088 C0h)
BN S50 30k
Sl 3013

BN 860

e

Cal Onte (Cortlicate 1o |

1-Apr-09 (Mo, 217.01030)
i-Agr08 (Mo, 21701030
1-Apr-08 (Na. 217-01030)
11-Mar-00 (No. 21701028}
1-Mar 08 (No. 217-01028)
1%-Mae-00 (Ne. 21700027)
30-Dec-09 (Mo, ES3-9013_ Dacli)
20-Bop-00 (Mo DWE4-080 Seplt)

Chesci Clalw jin kausa)

LEEMauInT o

| UENT IR SEE

Hitima

Scheuirermcher Kalllwisrissns
Burvice sulsas d'etalonnage
Sarvirio svizearo ol larsisire
Swisn Calibration dervice

This calibraiion canifcats decusmants ihe insoeabilty b nanonel sandams. which mealies the physical units of messussmants (51
The medsurenarts sni He scerdantien win confidencs prababdity sie given on the fallcwmy pages ard g par of e cerlilicets

Al cadibralisns have basn conductad i ihe cosed Wborelory taclily srwronrest emperaiee (337 2 G and hirnidiey « TO°%

St ulng Calitaion
Age 10
Apw- 11k
Apr-10
Mar- 10
Mar. 10
Ma 10
[T L]
Bap-10

Scheduisd Chack

g Gl i house e Oel-09)
18=0act-01 in hosiss check Del-08)

Fumcion

i1% Prsusm Ehaek Dhel- 1
I Feming chack Oel10

Sgnalan

|

| Thes calévaton oomficale shald nol be reproduced sacept @ ful wilhow wrisen spproval of (b imboi ainry

e damamy 37, 3000
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Calibration Laboratory of
Schmid & Parinar

Enginaering AG
Enughaussirasss 41, 8004 Furich, Swioecamd

§  Schweizsrincher Kalibrisrdionst
Bervice siises détalonnage
Servimo nviazero di Wralins

S  swiss Calibration Sarvies

Acciediiod by e Gwiss Acoediston Sinscs (GA5) Acoroditation Ne,; SCS 108
The Swiss Accrsditation Sarvice is aome of the signalories 1o e EA&
Hﬂﬂﬂilqnm Tar the mecognitan o calibration cortificabes

Glossary:

TSL tHasue simulating bauid

NORMx y 7 sardilivity in free space

CaonvF sonsitivity In TSL / NORMsuy.2

DCP diodin comprassan point

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

A B C modulation dependen linsarizalion paramaters

Polamizalon o i rotafion arownd probe axis

Polarization [ # rolation around an axis that is in the plane normal to probe axis (6t meseurement centsr)

Le. B =0k normal o probe axis

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1628-2003, "IEEE Recommanded Practice for Determining the Peak Spatial-Avernged Spacific
Absorplion Rale (SAR) in the Human Head rom Wireless Communscalions Devices' Measuramon)
Technigues”, Decamber 2002

by IEC 62208-1, "Procedurs 1o measure the Spocific Absorplion Rate (SAR) for hand-hald devices wsed in close
promimily o ihe ear (frequency range of 300 MHz (o 3 GHzY", February 2005

Methods Applied and Interpretation of Parameters:
e NORMy yz Assessed for E-field poladzation % = 0 (I < 800 MHz in TEM-cell, | = 1800 MHz R22 WL
NORMz,y.z are only intermediate values, i, the uncerainties of NORMx.y 2 does not affect the E*-fleld
uncerainty inside TSL (see below CanvE),

o NORMfx .z = NORM y.2 * frequency _response (see Frequency Response Chart) This lineanzation is
implementad in DASY4 software versions laler than 4 2. The uncerainty of the frequency response i included
In the siated uncertainty of ConvF

s DCPx .z DCP are numerical linearization parsmelers assessed based on fhe data of power swoap with CW
sgnad (no uncatmnly required), DGP doss not depend on fraquency nor media

* Anyz Beyr Coyr VRepz A B Care numarical linearization pararmsters assessed based on the data of
pawer sweep for specific modulaton sgnal. The paramelers do nol depend on frequency nor media. VR s the
mammium cakbration range expressed in RMS vollage across the diode

« ConvF and Boundary ENect Parameters: Assessed in flal phaniom using E-field (or Tempemture Transfer
Standard for | < BO0 MH2) and Inside waveguide uising analytical field disinbulions based on powsr
maasurements for = 800 MHz. The same selups are used for assessmenl of the paramaters applisd fof
boundary compensation (alpha, depih) of which lypical uncerainty values are given, These paramelers ars
used in DASY4 software to improve probe accuracy close to the boundary, The sonsitivity in TSL conmesponds
1o NOWRM. .7 * ConvF whereby [he uncerlainty cormesponds (o that given for ConvE A frequency dependen
ConvF is used in DASY version 4.4 and higher which allows axtending the validily from & 50 MHz o & 100
MHz

* Sphencal isoftropy (30 devialion from isofropy): in a fiald of low gradients reslized using  Nat phantam
axposed by a palch anlenna.

»  Sensor Cifsel The sensor offsel coresponds to the offset of vifual measuremant cenfer ram fhe probe tip
[on probe axis). No iolerance requinad,

Cartficale No ES3-3080_Jan10 Page 2ol 11



ES3DV3 SN:3080

Probe ES3DV3

SN:3080

Manufactured; March 14, 2005
Last calibrated: January 20, 2009
Recalibrated: January 27, 2010

Calibrated for DASY Systems

(MotE non-campatible with DAS5Y2 system’)

Larlificats Mo E55.3080 danid Page 3ol 11
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ES3DV3 SN:3080 January 27, 2010

DASY - Parameters of Probe: ES3DV3 SN:3080

Basic Calibration Parameters

Sensor X | Sensor Y | Sansor Z |Unc (k=2)
Norm (uvivim)')" 1.24 113 118 | +101%

DCe (my)" 817 Q2 4 06 &

Modulation Calibration Parameters

IUD Communication System Nama Fl.lll A B 0 VR Line"
d8 dBuv my (k=2)
10000 C 0.00 b 4 0.0 0.00 100 3000 16N
¥ 0.0 000 1.00) 3000
L 0. (i 0.00 100y 3000

The reported uncertainty of measurement is stated as the standard uncertainty of measurement mulliplied
by the coverage factor k=2, which lor a normal distribution cormesponds lo a coverage probability of
approximately 95%.

" e unceriamiios of MorsE ¥ F do no sfect the . hed uncerienly resde THL (ses Pages 8 and &)
P Momencs insangsinn pacarmets ancertsnly ok s
- hromrtmindy i delsimined aieg e i inin Seeeinh bom bhaar RERpOnER aopdeng mcalang e SErEann G M aspresed for S st ol e ekl ealie

Cartificate Mo ES3- 3080 Jan 1l Page 4 af 11




ES3DV3 SN:3080

DASY - Parameters of Probe: ES3DV3 SN:3080

Calibration Parameter Determined in Head Tissue Simulating Media

Januwary 27, 2010

i Walidity [MH2]"  Parminti Conductivily CoanvF X ConvF ¥  ConvF 2 Alpha  Dwpth Une (k=2]
850 £ 50 /4 100 #1.5 £ 5% 080 = 5% 577 57T 577 088 110 = 11.0%
1750 + 50 /4 100 40.1 & 5% 1372 5% 504 504 5 04 08 198 & 11 0%
18900 & 50/ & 100 400 & 5% 1.40 = 5% 4.87 447 487 053 1.50 & 11 0%
2450 + 50 /& 100 a2 & 5% 1.80 £ 5% 4 38 i 3 4,38 0 A 147 £110%

" e wakid ity ol 100 M oy anpies fer DASY wd 4 and hghaer (se Faga O] The uncarisiny is e BAS of the Comd wrcerining il celevasn ey

i the unoeetary W this dalizalsil egquency band

Carfifcass Mo ES3-I000 Jani0 Fapge & of 11



ES3DV1 SN:1080 January 27, 2010

DASY - Parameters of Probe: ES3DV3 SN:3080

Calibration Parameter Determined in Body Tissue Simulating Media

J W 2 Parmitiv C onsifuctiv ComvF X ConvFY ConwF Z Alpha  Depih Unc (k=)
B50 + 50 & 100 652 = 5% 0.88 £ 5% 570 570 570 .54 112 £11.0%
1780 + &0 = 100 B34 & 5% 149 & 5% 4 85 4 15 485 0 G0 180 +11.0%
1800 + B0/ & 100 B & B .52 + 5%, 4 55 4 58§ 4 55 042 186 & 11.0%
2480 4 60/ & 100 2.7+ % 185+5% 4 20 4,30 420 088 112 +11.0%

TP sy 0l 3 100 MHz ony gl i DASY w4 and Feghar (see Page 3] The untertanty s the ASE of the Conl s tanely il cabbrasun heyuansy

wd tha uhoermiily fer e il caled beguengy bane

Cedfificade Mo EE3-1080 Janid Faga & of 11



ES3DV3 SN:3080 January 27, 2010

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

g 1.
g !
i 10 8T e
o
g
o= o8
é 1]
[
o7
a6
ah
o 504 1000 1500 2000 2500 000
T [MH]
—— LM —a— R

Uncertainty of Frequency Response of E-fisld: £ 6.3% [k=12)

Candcain Mo EBI-3080_Jan10 Page 7ol 11



ES3DVi SN:1080 January 27, 2010

Receiving Pattern (¢), 3 = 0°

i = GOO MHz, TEM ifi110EXX f= 1800 MHz. WG R22

. =il —il— v B = e T —i— ¥ iy —— —f— Tt
(1]
¥
18
g M i 1) M
Ho2
—l— A by
aa W
IE i | sl [ Py
{1 4 i P00 Mrds
N —il— JEOG W
18
(0]
u] 1] 120 Jﬁl ] 300

Uncertainty of Axial lsotropy Assessmant: ¢ 0.5% (k=2

Caninhcals Mg EE3-5080 Jan1d Paga 8 of 11



ES3DV3 SN: 3080

Dynamic Range f(SAR,,,.4)
(Waveguide R22, f = 1800 MHz)

1 E+6
1 E+08
b+

1 E+0]

Input Signal (4]

| E+0QF

1 B0

| E+00
0 GO 0.am 0.0 R { i 108

AR [mWicm]

— i e e R —— oAl

LAL N B A

(M)

0.0 # g a1 1o 100

SAR [mWiem

Unceralnty of Linearity Assassment: £ 0.6% (k=)

Canincals My ESN-3080 Jan10 Page Bal 11
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ES3DV3 SN:3080

January 27, 2010

Conversion Factor Assessment

i = 050 MHz, WGLS R [head)
40
a5
10
E 5
=

;tu
E'Y
N
e &
i

| L[] 20 i | a0 i

]
== Annlhca —— Wil sfacit i i

I = 1750 MHz, WGLS R22 (head)

Lo} 20 L1} ]
Fmm]

=il Analghial =l Pl i e taanii

Deviation from Isotropy in HSL
Error (§, 8), T = 900 MHz

-5 e W08 Bo-0a0 BosS03 W0 mam

B0 G0 3d

B0 40 HES &S0

L[N

Wi -1

Uncertainty of Spherical Isotropy Assessmant: + 2 6% (k=2)

Carificads Mo ESI-3080 AarmiD

Page 10o6f 11



ES3DV3 SN:3080 January 27. 2010
Other Probe Parameters
Bansor Arrangament Trigwngpular
[Connectar Angle {°) Not applicatie|
[Mechanical Surface Detaction Mode enablic|
|Optical Surfnce Detection Mode disabled
|Prabe Cveral Langin 337 mm
[Probe Body Dameter 10 mm
Tip Length 10 mm
Tip Damater 4.0 mm
[Probe Tip to Sensor X Calibraton Pain 2 mm
|Probe Tip to Sensor ¥ Casbratian Poinl 2 mm
|Probe Tip to Sensor 2 Calibration Post ry—
3 mm

|Hmmmnduﬂ Measurament Distance from Surface

Cartilficats Mo ER3-3060 Jan il Page 11 0of 11



APPENDIX H

Calibration of The Validation Dipole



Calibration Laboratory of

Schmid & Partner
Engineering AG

feughaunsireans 43, 8004 Furioh, Swilnoriand

Accrodnod bry the Swiss Aesmodilaion Semnice [SAS)
The Swiss Accreditalion Serwice s one of the signaiorias o ke EA
Multilniora| Agrosmant fos the recognition of calibralion cartificnss

Ciiant

Samsung

(Dymstec)

Wy

A iy

Schwelsarincher Kalibrierdisnst
Sarvice sulsse d'einbonnags
Servirie svicrers di tneniuns
Swine Calikiation Sarvice

Accredilaiion Mo, SCS 108

Certificats No: DBISV2-451 Feb10

Caliration pocodams
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Cakprannm Ecpipetion! i
iy Standed
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DAE4

Searsdiory Surcur
Prores sainsa H8 il A

AF gonorafor RAS ST 0
Mahwois Analyrar HP 8¢

Clibernsag by

Approyod by

This cibrataon corilezut

Cartdicain Mo OISV 4

Fdarminca 20 dB Ativinio

DB35V2 - SN: 4561

QA CAL-05v7

Calibration procedure for dipole validation kits

February 22, 2010
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Calibration Laboratory of
Schmid & Partner

Enginearing AG
ZeughnmEsaireane 43, B004 Zunch, Switzeiand

Sorvice suisse d'#slonrnge
Sarvirio sviEpsra o tarpiurs
Swiss Calibrmion Service

Accredied by tho Hyius Aeciesdilinle fbgrE sl Accredilation Mo - m 1“
The Swiss Accreditntinn Serviee s ona of the signaiorkes o the EA
Multilatoral Aprecmsint fos e recogrition of calliration certilicales

Glossary:

TSL lssue simulahng hguid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 82208-1, "Procadure 1o measure the Specific Absorption Rate (SAR) tar hand-hekd
devices used in close proxmity 10 the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) Federal Communications Commission Oftice of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure 1o Radiofrequency
Electromagnetic Fialds. Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplemant C (Edition 01:01) to Bulletin 65

Additional Documentation:
d} DASY4/5 Systam Handbaook

Methods Applied and interpretation of Parameters:

Schwa|zerischar Kalibnigrdsnm

s  Measuremen! Conditions: Further details are available from the Validation Rapon at the end

of the certificate. All figures stated In the canificate are valid at the trequency indicated

*  Anterna Paramelers with T5L The dipole is mounted with the spacer to position its fead
pami exactly below the cener marking of the fiat phamtom section, with the arms orented
paraliel 1o the body axis

* Feed Point impedance and Aetum Loss: These parameters are measurad with the dipoli
posifioned under tha ligud filled phantom. The impedance stated is transtormed from the
measuremeni at the SMA connector o the feed point. The Retum Loss ensures low
reflected power No uncerainty required.

* Electiical Deiay: One-way delay betwesn the SMA connector and the antenna feed point
Mo uncartanty rﬂqulrﬂi_‘l

» SAR measured SAR measurad at the stated antenna inpul power

» SAR normalized: SAH as measured, normalized to an input power of 1 W at the antenina
connecton

«  SAR for nopminal TSL parameters: The measured TSL parameters are used to calculate the

nominal SAR resuh

Canificabe Mo DRARYS-251 Fab) Fage P ol B



Measurement Conditions

DASY sysfem corfigurabion. as fne as niol v on page |

DASY Vorsion DASYS . 62
Exirapolation Advanced Extrapolation
Phantom Moetulir Flat Phantom Va9 [
mq nip-q_l_l Carvber - TSL o _15 T . wilh Bpnnn-r
Zoom El.'-ln Hﬂluhll;n " ix. dy T —
Freguency e B35 MI-E. 1 MHz
Head TSL paramelers

The fallewnin) puatatnidstiors add cakulafions wire appled

== Temperature Parmittivity Conductivity -
Momlnal HH-H '-T'ﬁ._l..n-lr'lmuh.'rl 228G 41 .5 {80 mhodm
Measured Head TSL paramelsrs 220+0.2) 'C d20:6% | ODOmhaimeE s
Head TSL temporature during fes! (#2.0+0 §| e} .

SAR result with Head TSL

F— avariged aver tem' |1 g)ol Head TSL [ oindditian =
s rnudu:_nml_ 18 » rihn o i e

. SAR normualizod normabiged o |W BEOmMY g

SAR for nomingl Head TSL paramefos :lnrMHuﬂ!ﬂ 1n-T'L'_|.! 9.63 mW ig = 17.0 % (k=32)
lﬂl“rﬂlﬂmmﬂrﬁ; 110 gi o I'HT;-L el iRl ! i
BAH maasureo 250 m;'.r |rup;rl powor 157 mW (g

m:la;r;htuﬂ = rarrmalized fo 19 : fi 2H mﬁ-f i

SAR tor momanal Head TSE purarmeters

Codifcabo Mo, DESSV 451 Fetn

normsalizad o W

B.28 MW /g 2 16.5 % (ka2

Pagn 3 of 6




Appendix
Antenna Parameters with Head TSL

Impdance |I.'I.rll‘-.r_lllrllrlll o lesil -fron| 59,4 41 -4 |.'|.|.t-_|

Raturn Loar 2T hdA

General Antenna Parameters and Design

Ell!:FI'EHI Chsdiye Lo dirscticien

[ 1353

Aler lang form ume wilhn |00V saaintog g anly a slight warming of ihe mpole near e legopoid can be measuned

The depole i6 i of sl it e Goaipl cabise Thiv cenie corducior ol the tending line it deacity conmacted 1o Hhe
sacond arm of ihe dipaki The ardennn & hemsion shorl-circuitad Tor D’G'ﬂlmﬂl“

No axoassive farce muil bin apgillisd o e dipedi armis, becadse iy might Bend o the soldersd consschans near thi
Fagdpoir ey be damagen

Additional EUT Data
Bamiitaciised iy EF‘EHE’I-
_ Marataciumed o _ e E-t_a}nr

Caditicale Mo: DHISVE. 281 Caton Piige 4 ol 0



DASYS Validation Report for Head TSL

R TTTICE T e e T T [T RN

Tost Labaviatior: SPEACT, Auddi, Saiisorliml

DUT: Dipode 835 MHe; Vape: 1BASY 25 Serial: DRIV 2 - SN:d5)

Communicitives Systeny OW . Fronmency! B8 MH Duts Cvele |
Medinn: Hs| i
Mediam paramicters el RIS MHe o= 0 mboding: o, =42 p= 1IN kpfin

Plhamtorn see i Flab Sactiog
Measuremient Standund IVASY S (10E AR WS CHE Y- XHIET

DASYS Conlagunin
o Probe: ESIOV D SNEI08 ComvBon 04, 04, 6045 Calibraned: 26060, 2000
o Sensor-surboee S NMechmeal S urfaee Iheteetinh |
o Electromnes: DA 4 Santn): O ahibwted: 0705 208
o Phamiow Bl Phasmoan 000 Type QENENP AN Serial 10001

o Mewmaremwent SWDASY S VS X Build 157 SEMUAD X Version (4.0 Hulld 57

Pin=250 mW /d=153mm, dist=3.0mm ( ES-Probe/Zoom Scan (7xTxT1/Cube 08 Mesire e
griel: dw=Smm, dy =S =S

Reference Vilie = 5 Vo P il = O0ENKRE ) B

Peak SAR (eabrapolaisd | = 1504 )

SARCN )= 24 mWig: SARIU g1 = LT mW/g

Mll.'illllllllll vilue of SAK tnocsisane Ta |||'l.'l.'.'_|r
il
1
I
i L |
LRI

IR L P Wy f

Cortlicate Wo- Deatvo 481 tab Fagis 5§ ol &



Impedance Measurement Plot for Head TSL

feb Jidw LMIDTE4W
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Calibration Laboratory of f‘_% Schwaizerischer Kalibrisrdianst
Schmid & Partner Sarvice suisse d'étalonnage

Engineering AG Servizio svirsero di taratura
Zaughaussirasss 43, BO04 Zurich, Switsartand w Swins Calibration Senice
Agcredited by the Swiss Accreditation Servics [SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signetorias o the EA
Multllataral Agresmant for ihe recognition of calilbration certificalss

c

liani
Obfact

Calbration procedurais)

Cottaton Gt e =T SN
Contiton o e e e (OTOREIRGEINN M

This calibration cerfificate documents the imceability to national standands, which malize the physical units of maasummants (1],
Tha measuraments and tha uncortainlies with confidance probability s given on iha folowing pages and s part of S cerificats

Al callbragans hava basen conductsd In the dosed laboratory eclit: emdronmand ismperatura (22 £ 3)"C and humidity = To%

Calbration Equipmant used (MATE critical for calibradion )

Primary Sandards D # Cal Dade {Calibraded by, Certificate Mo. ) Schaduled Calioraticn
Power meber EPM-4404, GEIT4E0T0 (8-0c-08 (Mo, 21 7-DIS0E) Oei-04

Power sensor HP 84814 Us3Taeana3 08-0ct-08 (Mo, 217-00E38) Oci-08

Rudarenice 20 dB Attenuator SN: 5086 (20g) -Ju-08 (Mo, 217-D0564) Jul-0B

Typa-4 mismatch combination SN: 5047.2 / 06327 01-Jut-08 (Ma. 297-00867) Juil-00

Refarenon Probe ES30VE SN 3025 2B-Apr-08 (Mo, ES3-3025_Ape(d) Aar-00

DAE4 58 601 14-par-08 (Mo. DAE4-601_MarDa) Mar-0g

Secondary Standarts io# Chack Date (in house) Scheduled Chack
Prawer sansor HP B4E1A MY 41052317 18-Dci=02 (in howss check Ocl-0T) In house chack: D08
RF generstar RAS SMT-08 100006 i-hug-E8 (in house check Ool-0T) In house check; Ool-06
Matwark Analyzer HP BTS3E USITI0N6EAE 54208  18-Oct-(M (in housa check Oc-08) In house chisc: Oot-08

issued: Januery 7, 2008

This calibration cortificate shall nat be reproduced axcept in Al without wrillen approval of the labaratony.

Cartificats No: D1900V2-5d023_Jan0g Page 1 of & : " L




Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, BOO4 Zurich, Switzeriand

8 Schwelzsrischer Kalibriardienst

c Sarvice suisss dEalonnage
Sarvizio svitrara oi laraturs

5 Swiss Coalibration Service

Accradited by the Swiss Accredaation Servios (SAS5) Accreditation No.: SCS 108
Tha Swiss Accraditaiion Service |8 ona of the signatories (o the EA
Multitatsral Agreamant for the recognition of calibration cartificates

Glossary:

TSL tissue simulating liquid

ConvF sansitivity in TSL / NORM x,y.z
NIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Sid 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) CENELEC EN 50361, “Basic standard for the measurement of Specific Absorption Rate

related to human exposure to electromagnetic fields from mobile phones (300 MHz - 3 GHz),

July 2001

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
« Measurement Conditions: Further detalls are avallable from the Validation Report at the end
of the certificate, All figures stated in the certificate are valid at the frequency indicated.

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

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

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

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

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

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

Cartificats No: D1900V2-54023_Jan00 Page 2 of 6

|5 - 1e- (T




Measurement Conditions
DASY syslem configuration. as far as not

on pags 1.
DASY Varsion DASYS Va0
Extrapolation : Advancad Extrapciation
Phamtom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm wilh Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Fraquency 1800 MHz £ 1 MHz
Head TSL parameters
The following paramelers and calculations were sppied.
Temparature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mhofm
Measured Head TSL parameters (220+02)"C 02+6% 1,47 mha'm £ 6 %
Head TSL temperature during test (21.0+02)"C — e
SAR result with Head TSL
SAR averaged over 1 cm’ {1 g) of Head TSL condition
EAR measured 250 m\W Input power 104 mW /g
SAR normalized normalized to 1W 41.8mWig
SAR for nominal Head TSL paramatars ' normalized to 1W

40.3 mW /g £17.0 % (k=2)

SAR averaged over 10 cm® (10 g} of Head TSL

Condition
SAR measured 250 mW inpul power 540 mW /g
SAR normalized narmalized 1o 1W 21.6mWig
SAR for nominal Head TSL parametars ' narmalizad to 1W 21.3 mW /! g £ 16.5 % (k=2)

' Comrection to nominal TSL parameders according 1o d), chapler "SAR Sensitivities™

Centificate Moo D1800V2-54023_Jan09

Page 3of 6
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Appendix
Antenna Parameters with Head TSL

hmm.ummhﬂdmlnl 4880+ TE0

Returm Loss «22.3d8

General Antenna Parameters and Design

Elsctrical Delay (one direction) 1,186 n&

Afier long term use with 100W radiated power, only a sight warming of the dipola near tha feadpoint can be measured,

The dipole |s made of standard semirgid coaxial cable, The cenler conductor of the feeding line is directly connecied o the
second arm of the dipode. The antenna s therefore shor-cireulled for DC-signals.

No excessive farce must be applied to the dipole armes, bacause thay might band or the soldered connections near the
feedpolnt may be damaged.

Additional EUT Data

Manufaciured by SPEAG
Manufaciured on March 28, 2008
Cerificate Na: D19D0V2-54023_Janl9 Page 4 of 6
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DASYS Validation Report for Head TSL

Date/Time: 06.01.2009 14:02:16

Test Laboratory: SPEAG; Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d023

Communication System: CW; Frequency: 1900 MHz; Duty Cyele: 1:1

Medium: HSL U10 BB

Medium parameters used: f= 1900 MHz; o= 1.47 mho/m; g, = 39.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETEC)

DASYS Configuration:

Probe: ESIDVZ - SNI025: ConvF(4.9, 4.9, 4.9): Calibrated: 28.04.2008
Sensor-Surface: 3.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 14.03.2008

Phantom: Flat Phartom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
Measurement SW: DASYS, V5.0 Build 120: SEMCAD X Version 13.4 Build 45

Pin = 250 mW; dip = 10 mm, scan at 3.4mm/Zoom Scan (dist=3.4mm, probe Odeg)
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, de=5mm

Reference Value = 93.2 V/m; Power Drift = 0.043 dB

Peak SAR (extrapolated) = 19.4 Wikg

SAR(1 g) = 10.4 mW/g; SAR(10 g) = 5.4 mW/g

Maximum value of SAR (measured) = 12.2 mW/g

0dB = 122mWig

Certificate No; D1800V2-5d023_lan9 Page 5 of §
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Impedance Measurement Plot for Head TSL

E Jan 2885 4813149
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Calibration Laboratory of

Schweizsnscher Kalibrisrdwns
Schmid & Partner Sarvica suissa d'dialonmage
E AG Serverio wvireeo di iaratura
Zaughaussirasse 43, 3004 Zurich, Switzariand Swiss Callbration Sarvice
Accrecited by B Swies Accreditation Service (SAS| Accreditaton No. SCS 108

Tha Swins Accrediisiicn Sarvice s ana of the sigratoriss fo e EA
aitiintursl Agresmweni for the recognition of celibration cartificates

Ciyect

Calibmbon proondum(s|

Eg

[—— I I
Coraen stva e o TGN 0

This cabbrafion oadificain dociments ths raosabiity 1o nelional sinndseds, which reakies #e physical unite of masuremess 81}
The meanuremsnis ard tha uncansinies with corfidence probabiity are haen on B foliowing pages and are pant of the cerilcals

Al calitstbions havn Bien conducied in tha clossd laborsiony eciily: ensronman| ismpersture (22 ¢ 37°C and humdity < T0%.

Calibrason Equipment used (MATE oitical fov calbrason)

Primary Starcands 0w Cal Date (CertAicabe No.) Schaguen Calteubon

Pt mater EPW 44024, GRIT4E0TTH (M-Ocl-0T (Mo, 21T-00736) Dei-0

Peretr sarisor HPF B4H14 UsITIEYTE -Cna-07 (No. 2170736 Cizi-0H

Aulwrmncs 10 dB Allsnusior BN: G508 (20g] {1=Jul-0f (No. 217-D0664) A

Type-H ms=airs mmhinglon AN BO4T 2 GEIZT  O0-JulDB (Mo, 217-D0RET) Sul{Hi

FAnlemnos Probe ES30VT Bh: 3025 J8-Apr08 (No. ES3-3025_Aprod) Apra

DAz BH: 61 4-0lar{i {Ho. DAE4-B01_Mard| a1l

Becordary Slandurs [s]] Check Dale [in rouss) Sorwdulest Chack

Powar anrior HP BEATA MY4106E017 18-Cini-ik (in houss check Diei-07) I house ok Ocl-00

RF generwicr RAS SMT.06 100008 d-Aug-B0 [in house chadk Oct07) in houss creca: Ocl-00

Hatwerk Analyzor HP BTS3E USITIE0080 S2068  1B-Oci=01 (in houss check Ocl07) In howss creck: Dcl-08
Harma Funon Lignawrs

Calitrated by

Appraved by

Immund July 18, 2008 ‘
This. calierabon carificals shall nol be repmduced exceq! in lul without writhen approval ol e lnbarmiory

s

/)

Catificate Mo: D2450V2-T08_Mi0B Page 1 of 6 Jﬁ.’: ;,'.: Mg
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Calibration Laboratory of

Scrrmniznriechar Kasbrigrdiensi
Schmid & Partner Service suinas dHtHEANEgS
Engineering AG S4rvizic §YIENrD i ErEure

Imughaussiranes 41, B0 Zunich. Switteriand Swina Calibration Bervice

Accrediie by e Swiss Accreditaion Sevace (SAS] Accreditstion Mo SCS 108
Tha Swins Accreditation Sarvice in one of the signaborias lo B EA
Miliilwinral Agrewmnt for Bhe mcogailion of calibration cerificates

Glossary:

TSL lissue simulating liquid

ConvF sansitivity in TSL / NORM x.y.2
N/A not applicable or not measured

Calibration s 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) |EC 62208-1, "Procedurs to measure the Specific Absorption Rate {SAR) for hand-held
gu'.rlm used in close proximity lo the aar (frequency range of 300 MHz 1o 3 GHz)", February

005

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

Additional Documentation:
d) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:
*  Measurement Condifions; Further details are available from the Validation Report al the end
of the certificate. All figures stated in the certificate are valid at the frequency indicaled.

« Anlenna Paramelfars with TSL. The dipole is mounted with the spacer lo position its feed
point exactly below the center marking of the flat phantom section, with the arms onented
parallel 1o the body axis.

« Feed Point Impedance and Refurm Loss: These parameters are measured with the dipale
positioned under the liquid filled phantom. The impedance stated Is transformed from the
measurement al the SMA connector to the feed point. The Retum Loss ensures low
reflected power. No uncertainty required.

» Efactrical Delay: One-way delay between the SMA connector and the antenna feed point. No
uncertainty required,

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

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

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

Corlificala Mo: D2450432-T08_Juldl Page 2 of 8




Measurement Conditions

DASY systam configuraion. i liw 88 not ghan on page 1.
DASY Version DASY4 Va7
Extrapolation Advancad Extrapclalion
Phantedm Modular Flal Phantom V5.0
Distance Dipols Center - TSL 10 mm with Spacar
Zoom Scan Resolution dy, dy, dz = 5mm
Froquancy 2450 MHz £ 1 MHz
Head TSL parameters
Tha fallowing parameters and calculations were appied
Tomparatune Parmittivity Conductivity
Nominal Haad TSL parametsrs noc a2 1.80 mhaim
Measured Hasd TSL paramaters [22.0+02)°C JI26% 1.8% mhodm £ B %
Head TSL termnparature during test (214£02)'C — we
SAR result with Head TSL
SAR avaraged over 1 cm’ (1 g} of Head TSL Condition
SAR massured 250 m\W Input powes 1365mW/ g
SAR nomaized noemalized fo 1W S4.0mWig
SAR for nominal Head TSL parameders ' normalized o 1W S1.ImW g £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input porwer 8.25mWig
SAR normalized namalzad (o W 2E0mWig
SAR for nomingd Hosd TSL parametars ' namakzed 1o 1W 24.8 mW ig £ 16.5 % (k=2)

" Cormaction (o nominal TSL parmeters scoording to d), chaptar “SAR Sansfvilies”
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Appendix

Antenna Parameters with Head TSL
impedance. iranslormed 1o lesd paint 511 D080
Redurn Loss -30.2 dB
General Antenna Parameters and Design
Electricad Dalay (ana drscticn) 1,160 re

Afvar long term use with 100W radiated power, only a slight warming of the dipcle near the feedpoint can b= measued

The dipale i made of standard semirigid coaxial cable, The centar conductor of ihe feading lina s drecily connactsd o the

sacond arm of he dipale. The antenna |§ hemlons shor-circuiled for DC-signals.

Mo excassive force mus! be applied 1o the dipale anms, becausa they might band or tha saldenad conniaclions near ths

femdpoini may be damage,

Additional EUT Data
Manufactured by SPEAG
Manufaciured on July (55, 2002
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DASY4 Validation Report for Head TSL

Date/Time; 16,07.2008 11:28:35
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dvipole 2450 MHz; Type: D2450V2; Serial: D450V - SNTOR

Communication System: CW, Frequency: 2450 MHzDuty Cyele: 1:1

Medum: HSL U10 BB;

Medium parameters used: = 2450 MHz; o = | 8] mho/m; ¢, = 38.4; p = 1000 kg/m’
Phantom section! Flat Section

Measurement Standard: DASY 4 (High Precision Assessment)

DASY 4 Configurabion
®  [robe: ESIOWD - SN0 ConviH44, 4.4, 4.4) Calsbraied: 3 04 2008
& Sensor-Surface: 3 4mm (Mechanical Surface Detection)
o Eheotromics: DAES Seblil; Calibraied: 14,00 HKE
®  [haseam: Flat Phantaim 5.0 fonil Tvpe QDOSIPS0AA; ;
& Messuremeni 3% DASYS, W4T Build 71 P‘na-ﬁmu.mn‘ B SEMICADL %18 Baild 184
Pin = 250 mW; d = 10 mm/Zoom Sean (7Tx7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dr=5mm
Reference Value = 98,0 Vim: Power Drft = 0017 dB
Peak SAR (extrapolated) = 28,0 Wikg

SAR(] g) = 135 mWig; SAR(10 g) = 6.25 mW/g
Muximum value of SAR {measured) = 16,5 mW/g

a8
0.000

-i.47

-13.3

1.7

22.1

0B = 16, 5mW.g
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Impadance Measurement Plot for Head TSL
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