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1. GENERAL INFORMATION

Test Sample :
Model Number :

Serial Number :

Manufacturer :

Contact :

Phone :
Fax :
Test Standard :

FCC Classification :

Test Dates :

Tested for :

o

Dual-Band GSM/EDGE 850/1900 Phone with Bluetooth

M3510L
Identical prototype (S/N : # FF-174-A)

SAMSUNG ELECTRONICS Co., Ltd.
JHYOO

+82-31-301-5187

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

Licensed Portable Transmitter Held to Ear (PCE)

Aug.26, 2008 ~ Aug.27, 2008
FCC/TCB Certification

2. DESCRIPTION OF DEVICE

Tx Freq. Range:

Rx Freq. Range :

Antenna Manufacturer :

Antenna Dimensions :

GPRS

824.2 ~ 848.8 MHz (GSM850)

1850.20 ~ 1909.80 MHz (GSM1900)

2402 ~ 2480 MHz (Bluetooth)
869.2 ~ 893.8 MHz (GSM850)

1930.20 ~ 1989.80 MHz (GSM1900)

2402 ~ 2480 MHz (Bluetooth)
PARTRON

Model No.: AISWCU100PA
20.79mm x 15.04mm x 5.55mm
Class 10

Separation distance between

GSM and Bluetooth antenna :
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3. DESCRIPTION OF TEST EQUIPMENT

3.1 SAR Measurement Setup

Robotic System

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

position the probe to the location (points) of maximum electromagnetic field (EMF) (see Fig. 3.1).

Figure 3.1 SAR Measurement System Setup

System Hardware

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

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

Report Number:  FF-174-S1 4 of 35



o

robot. A data acquisition electronic (DAE) circuit that performs the signal amplification, signal
multiplexing, AD-conversion, offset measurements, mechanical surface detection, collision detection,
etc. is connected to the Electro-optical coupler (EOC). The EOC performs the conversion from the

optical into digital electric signal of the DAE and transfers data to the measurement server

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.
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The SAR measurement were conducted with the dosimetric probe

3.2 E-field 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

' == of DASY4.
Figure 3.2 DAE System

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 frequencies upon request

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

Directivity 1+ 0.3 dB in HSL (rotation around probe axis)

A-BEAM

+ 0.5 dB in tissue material

(rotation normal to probe axis) Figure 3.3 Triangular Probe Configuration

Dynamic 10 pyWig to > 100 mWy/g; Linearity:
Range 1 0.2 dB (noise: typically < 1 yW/g)
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Overall length: 330 mm (Tip: 20 mm)

Dimensions
Tip diameter: 2.5 mm (Body: 12 mm)
Typical distance from probe tip to dipole
centers: 1 mm
Figure 3.4 Probe Thick-Film Technique
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%.
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3.3 SAM 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)
[. =2 b l

Figure 3.5 SAM Twin Phantom

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. 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

3.4 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

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

3.5 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 3.6 Simulated Tissue

parameters computed from the 4-Cole-Cole equations.

Report Number:  FF-174-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

3.6 Device Holder for Transmitters

In combination with the Twin SAM Phantom V4.0, the Mounting Device (see Fig. 3.7) enables the
rotation of the mounted transmitter in spherical coordinates whereby the rotation points is the ear
opening. The devices can be easily, accurately and repeatedly be
positioned according to the 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
Figure 3.7 Device Holder tests.

3.7 Validation Dipole

The reference dipole should have a return loss better than —20 dB (measured in the setup) at the
resonant frequency to reduce the uncertainty in the power measurement.
Frequency 835, 1900, 2450 MHz

Return Loss < -20 dB at specified validation position

Dimensions D835V2: dipole length: 161 mm,; overall height: 330 mm
D1900V2: dipole length: 68 mm; overall height: 300 mm
D2450V2: dipole length: 52 mm; overall height: 3000 mm
Report Number:  FF-174-S1 10 of 35



3.8 Equipment Calibration

Table 3.2 Test Equipment Calibration

Type Calibration Due Date Serial No.
SPEAG DAE4 Mar.14, 2009 670
SPEAG E-Field Probe EX3DV4 Mar.21, 2009 3520
SPEAG E-Field Probe EX3DV4 Nov.19, 2008 3537
SPEAG Validation Dipole D835V2 Nov.21, 2008 4d014
SPEAG Validation Dipole D1900V2 Feb.14, 2010 5d023
SPEAG Validation Dipole D2450V2 Jun.09, 2009 807
Staubli Robot RX90BL Not Required FO02/5R79A1/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.31, 2008 MY41000654
BBS3Q7ECK Power Amp Dec.13, 2008 1024
HP-8753ES Network Analyzer Apr.28, 2009 US39173712
HP85070C Dielectric Probe Kit Not Required US99360087
NRVD Power Meter Feb.22, 2009 836416/030
NRV-Z55 Power Sensor Feb.22, 2009 834558/012
NRV-Z55 Power Sensor Feb.22, 2009 834558/014
E4419B Power Meter Dec.13, 2008 GB43312299
E9300B Power Sensor May.02, 2009 MY41495872
DASY4 S/W (ver 4.7) Not Required -
Directional Coupler May.26, 2009 18862
Base Station Simulator Feb.01, 2009 GB43460148

NOTE:

The E-field probe was calibrated by SPEAG, by temperature measurement procedure. Dipole
Validation measurement is performed by Samsung Lab. before each test. (see § 7.2) The brain
simulating material is calibrated by Samsung using the dielectric probe system and network
analyzer to determine the conductivity and permittivity (dielectric constant) of the brain-equivalent
material. (see § 7.1)
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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 (Mar 2008)

o

Error Description Um\:/i\rlfjatlemy [I;ropabil_ity Divisor Ci uﬁt:inr(tjgadty v or
(%) istribution (%) Veif
Measurement System
Probe Calibration 11.80 normal 2.000 1 5.90 °
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 L)
Readout electronics 0.30 normal 1.000 1 0.30 0
Response time 0.80 rectangular 1.732 1 0.46 0
RF ambient conditions 3.00 rectangular 1.732 1 1.73 0
Integration time 0.00 rectangular 1.732 1 0.00 0
Mechanical constrains of robot 1.50 rectangular 1.732 1 0.87 0
Probe positioning 2.90 rectangular 1.732 1 1.67 0
Extrapolation and integration 1.00 rectangular 1.732 1 0.58 0
Test Sample Related
Test Sample positioning 1.16 normal 1.000 1 1.16 14
Device holded uncertainty 4.37 normal 1.000 1 4.37 L)
Power Drift 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 0
Liquid conductivity (deviation from target) 5.00 rectangular 1.732 0.64 1.85 L)
Liquid conductivity (measurement error) 5.84 normal 1.000 0.64 3.74 L
Liquid permittivity (deviation from target) 5.00 rectangular 1.732 0.6 1.73 L
Liquid permittivity (measurement error) 5.40 normal 1.000 0.6 3.24 L)
Combined Standard Uncertainty Normal - - 12.84 213263
Extended Standard Uncertainty(K=2.00) 25.17 213263
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Table 6.2 Uncertainty Budget at 1900MHz (Mar 2008)

o

Uncertainty - Standard 2
Error Description Value I;rsotgzzltl:x Divisor Ci uncertainty v.vor
(£%) (x%) o
Measurement System
Probe Calibration 11.80 normal 2.000 1 5.90 o0
Axial Isotropy 4.70 rectangular 1.732 0.7 1.90 0
Hemispherical Isotropy 9.60 rectangular 1.732 0.7 3.88 o
Linearity 4.70 rectangular 1.732 1 2.71 0
System Detection Limits 0.25 rectangular 1.732 1 0.14 ©
Boundary effects 1.00 rectangular 1.732 1 0.58 ©
Readout electronics 0.30 normal 1.000 1 0.30 o0
Response time 0.80 rectangular 1.732 1 0.46 0
RF ambient conditions 3.00 rectangular 1.732 1 1.73 0
Integration time 0.00 rectangular 1.732 1 0.00 ©
Mechanical constrains of robot 1.50 rectangular 1.732 1 0.87 Ll
Probe positioning 2.90 rectangular 1.732 1 1.67 L
Extrapolation and integration 1.00 rectangular 1.732 1 0.58 o
Test Sample Related
Test Sample positioning 1.16 normal 1.000 1 1.16 14
Device holded uncertainty 4.37 normal 1.000 1 4.37 ©
Power Drift 5.00 rectangular 1.732 1 2.89 L
Phantom and Setup
Modular Phantom uncertainty 6.02 normal 1.000 1 6.02 2
Phantom uncertainty 4.00 rectangular 1.732 1 2.31 o
Liquid conductivity (deviation from target), 5.00 rectangular 1.732 0.64 1.85 Ll
Liquid conductivity (measurement error) 5.18 normal 1.000 0.64 3.32 ©
Liquid permittivity (deviation from target) 5.00 rectangular 1.732 0.6 1.73 L
Liquid permittivity (measurement error) 4.65 normal 1.000 0.6 2.79 o
Combined Standard Uncertainty Normal - - 12.80 210539
Extended Standard Uncertainty(K=2.00) 25.09 210539
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Table 6.3 Uncertainty Budget at 2450MHz (Mar 2008)

Uncertainty . Standard 2
. Probability L . Vi© or
Error Description Value Distribution Divisor Ci uncertainty v
(%) (%) o
Measurement System
Probe Calibration 11.80 normal 2.000 1 5.90 0
Axial Isotropy 4.70 rectangular 1.732 0.7 1.90 ©
Hemispherical Isotropy 9.60 rectangular 1.732 0.7 3.88 ©
Linearity 4.70 rectangular 1.732 1 2.71 Ll
System Detection Limits 0.25 rectangular 1.732 1 0.14 o
Boundary effects 1.00 rectangular 1.732 1 0.58 o
Readout electronics 0.30 normal 1.000 1 0.30 ©
Response time 0.80 rectangular 1.732 1 0.46 Ll
RF ambient conditions 3.00 rectangular 1.732 1 1.73 Ll
Integration time 0.00 rectangular 1.732 1 0.00 o
Mechanical constrains of robot 1.50 rectangular 1.732 1 0.87 0
Probe positioning 2.90 rectangular 1.732 1 1.67 0
Extrapolation and integration 1.00 rectangular 1.732 1 0.58 ©
Test Sample Related
Test Sample positioning 1.16 normal 1.000 1 1.16 14
Device holded uncertainty 4.37 normal 1.000 1 4.37 Ll
Power Drift 5.00 rectangular 1.732 1 2.89 Ll
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 Ll
Liquid conductivity (deviation from target), 5.00 rectangular 1.732 0.64 1.85 Ll
Liquid conductivity (measurement error) 4.43 normal 1.000 0.64 2.83 0
Liquid permittivity (deviation from target) 5.00 rectangular 1.732 0.6 1.73 Ll
Liquid permittivity (measurement error) 4.31 normal 1.000 0.6 2.59 Ll
Combined Standard Uncertainty Normal - - 11.36 130381
Extended Standard Uncertainty(K=2.00) 22.26 130381
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7. SYSTEM VERIFICATION

7.1 Tissue Verification

Table 7.1 MEASURED TISSUE PARAMETERS

835VIHzBran 835VIHzMusde 1900MHzBran 1900MHzMusde 2450MHzBran 2450MHz Musde
Target Measured Target Measured Target Measured Target Measured Target Measured Target Measured
Date A2, - A, i A7, _ Ag27, _ Aug27, ) Aug27,
2008 2008 2008 2008 2008 2008
Liquid
Temperature(°C) 219 - 218 - 219 - 219 - 20 - 20
Dielectric 415 406 5562 41 400 1 533 519 302 39 527 512
Constant: €
Conductivity: ¢ 090 089 097 098 140 140 152 154 180 134 1% 195
The measured value must be within 5% of the target value.

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

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

System Targeted Measured Deviation Liqui i
A ! quid Ambient
Validation Tissue SARq SAR:4 (MW/g) (%) Date Temperature(°C) | Temperature(°C)
Kit (mW/g) 9
835MHz Aug.26,
4d014 Brain 9.23 9.4 1.84 2008 21.9 22.0
1900MHz Aug.27,
5d023 Brain 38.1 394 3.41 2008 22.0 22.0
2450MHz Aug.27,
807 Brain 53.6 51.2 -4.48 2008 22.0 22.3
*Validation was measured with input power 250 m\W and normalized to 1W.
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Figure 7.1 Dipole Validation Test Setup
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8. SAR MEASUREMENT RESULTS

Procedures Used To Establish Test Signal

The handset was placed into simulated call mode using 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.

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

Table 8.1 Output Power Thresholds for Unlicensed Transmitters

2.45 5.15-5.35 5.47 - 5.85 GHz

P Ref 12 6 5 mw

Device output power should be rounded to the nearest mW to compare with values specified in this table

Multiple Antenna/Transmission Information for M3510L
For FCC ID: A3LSWDM3510L

Separation Distance of Antennas is 0.15 cm

RF Conducted Power of Secondary Tx is 1.00 mW
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Table 8.2 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

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
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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 32.67 | 32.77 Standard Cheek/Touch Intenna 0.746

ANSI / IEEE C95.1 2005— 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 32.63 | 32.64 Standard Ear/Tilt 15° Intenna 0.439

ANSI / IEEE C95.1 2005— 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
824.2 128 GSM 850 32.53 32.56 Standard Cheek/Touch Intenna 0.758
836.6 190 GSM 850 32.65 32.55 Standard Cheek/Touch Intenna 0.852
848.8 251 GSM 850 32.70 32.69 Standard Cheek/Touch Intenna 0.814

ANSI / IEEE C95.1 2005— 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 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
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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 32.69 | 32.66 Standard Ear/Tilt 15° Intenna 0.461

ANSI / IEEE C95.1 2005— 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(GPRS850 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 3249 | 3243 Standard 1.5 cm [w/o Holster] Intenna 0.684
836.6 190 GSM 850 32.65 | 32.67 Standard 1.5 cm [w/o Holster] Intenna 0.786
848.8 251 GSM 850 32.76 | 32.67 Standard 1.5 cm [w/o Holster] Intenna 0.805

ANSI / IEEE C95.1 2005— 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 [0 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 "10"

(2Tx) and EDGE. The burst power and timing period is more than 2dB higher in GPRS mode
than in GSM850 mode. Hence, the GSM850 mode was not measured. EDGE mode was also
measured but not reported because it's TX power is 6dB lower than GPRS mode.
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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
1850.2 512 PCS GSM 29.85 | 29.76 Standard Cheek/Touch Intenna 1.420
1880.0 661 PCS GSM 30.06 | 30.05 Standard Cheek/Touch Intenna 1.240
1909.8 810 PCS GSM 30.20 30.27 Standard Cheek/Touch Intenna 1.150

ANSI / IEEE C95.1 2005— 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 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
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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 29.97 | 29.96 Standard Ear/Tilt 15° Intenna 0.347

ANSI / IEEE C95.1 2005— 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 30.02 | 29.98 Standard Cheek/Touch Intenna 0.763

ANSI / IEEE C95.1 2005— 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).

Report Number:  FF-174-S1 310f 35




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 30.03 | 29.96 Standard Ear/Tilt 15° Intenna 0.461

ANSI / IEEE C95.1 2005— 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(GPRS1900 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 29.85 | 29.82 Standard 1.5 cm [w/o Holster] Intenna 0.854
1880.0 661 PCS GSM 30.02 30.11 Standard 1.5 cm [w/o Holster] Intenna 0.750
1909.8 810 PCS GSM 30.21 30.23 Standard 1.5 cm [w/o Holster] Intenna 0.667
2402 0 Bluetooth 1.00 1.01 Standard 1.5 cm [w/o Holster] Intenna 0.036

ANSI / IEEE C95.1'2005— SAFETY LIMIT 1.6Wikg (MW/g)
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 ] Extended 0 Slim
7.  Phantom Configuration O Left Head Flat Phantom [ Right Head
8. SAR Configuration 0 Head Body 0 Hand
9. Test Signal Call Mode 0 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 "10"

(2Tx) and EDGE. The burst power and timing period is more than 2dB higher in GPRS mode
than in GSM1900 mode. Hence, the GSM1900 mode was not measured. EDGE mode was
also measured but not reported because it's TX power is 4dB lower than GPRS mode.
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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.

Based on the output power and antenna separation distance, a stand-alone BT SAR test is required.
The summation of BT SAR and Licensed Transmitter SAR is 0.036 + 1.42 = 1.4236 W/kg, which is

less than 1.6 W/kg, therefore, a Simultaneous Transmission SAR evaluation is not required.

The highest reported SAR values are as follows:
GSM850: Head: 0.852 W/Kg : Body-worn: 0.805 W/Kg
GSM1900: Head: 1.420 W/Kg : Body-worn: 0.854 W/Kg
Bluetooth Body : 0.036 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;

1 L] —

B
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ape= s Py

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




APPENDIX C

ANSI/IEEE C95.1 — 2005 RF EXPOSURE LIMITS

Uncontrolled Environment

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

Controlled Environment

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

Table C.1 Safety Limits for Partial Body Exposure

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

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

% 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: 4d014

Program Name: 835MHz Dipole Validation 2008.08.26

Procedure Name: 835MHz @ 250mW

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1

Medium parameters used: f = 835 MHz; ¢ = 0.89 mho/m; €, = 40.6; p = 1000 kg/m?
Phantom section: Flat Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(9.94, 9.94, 9.94); Calibrated: 2008-03-21

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

- Electronics: DAE4 Sn670; Calibrated: 2008-03-14

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

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build
184

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

Reference Value = 53.5 V/m; Power Drift = -0.011 dB

Peak SAR (extrapolated) = 3.54 W/kg

SAR(1 g) = 2.35 mW/g; SAR(10 g) = 1.53 mW/g

Maximum value of SAR (measured) = 2.53 mW/g

835MHz @ 250mW/Area Scan (51x51x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 2.48 mW/g

dB
— .00

—-3.82

164

-165.3

19,1

0 dB = 2.48mW/g



DUT: Dipole 1900 MHz; Serial: 5d023

Program Name: 1900MHz Dipole Validation 2008.08.27

Procedure Name: 1900MHz

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

Medium parameters used: f = 1900 MHz; ¢ = 1.4 mho/m; &, = 39.1; p = 1000 kg/m?®
Phantom section: Flat Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(8.52, 8.52, 8.52); Calibrated: 2008-03-21

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

- Electronics: DAE4 Sn670; Calibrated: 2008-03-14

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

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build
184

1900MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 87.8 VV/m; Power Drift = -0.024 dB

Peak SAR (extrapolated) = 18.4 W/kg

SAR(1 g) = 9.85 mW/g; SAR(10 g) = 5.11 mW/g

Maximum value of SAR (measured) = 11.1 mW/g

1900MHz/Area Scan (51x51x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 14.4 mW/g

dB
— .00

— -B. 42

128

183

-2h.7

-32.1

0dB = 14.4mW/g



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

Program Name: 2450MHz Dipole Validation 2008.08.27

Procedure Name: 2450MHz @ 250mwW

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

Medium parameters used: f = 2450 MHz; ¢ = 1.84 mho/m; &, = 38.9; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3537; ConvF(7.48, 7.48, 7.48); Calibrated: 2007-11-19

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

- Electronics: DAE4 Sn670; Calibrated: 2008-03-14

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

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build
184

2450MHz @ 250mW/Area Scan (51x51x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 15.2 mW/g

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

Reference Value = 89.4 VV/m; Power Drift = -0.027 dB

Peak SAR (extrapolated) = 27.4 W/kg

SAR(1 g) = 12.8 mW/g; SAR(10 g) = 5.89 mW/g

Maximum value of SAR (measured) = 14.5 mW/g

diB
— (.00

— -4 44

B85

s

0 dB = 14.5mW/g



APPENDIX F

Plots of The SAR Measurements



SAMSUNG FCC ID : A3LSWDM3510L GSM850 Head SAR

DUT: M3510L; Serial: FF-174-A

Program Name: M3510L GSM850 Right (Job No. : FF-174)

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

Meas. Ambient Temp(celsius)-22.0; Tissue Temp(celsius)-21.9; Test Date-
26/Aug/2008

Communication System: GSM850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 836.6 MHz; ¢ = 0.89 mho/m; &, = 40.6; p = 1000 kg/m?
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(9.94, 9.94, 9.94); Calibrated: 2008-03-21

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

- Electronics: DAE4 Sn670; Calibrated: 2008-03-14

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

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build
184

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

Reference Value = 29.7 V/m; Power Drift = 0.031 dB

Peak SAR (extrapolated) = 1.03 W/kg

SAR(1 g) = 0.746 mW/g; SAR(10 g) = 0.522 mW/g

Maximum value of SAR (measured) = 0.787 mW(/g

Cheek/Touch, Ch.190, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement
grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.786 mW/g

diB
— (.00

cll.0
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0 dB = 0.786mW/g



SAMSUNG FCC ID : A3LSWDM3510L GSM850 Head SAR

DUT: M3510L; Serial: FF-174-A

Program Name: M3510L GSM850 Right (Job No. : FF-174)

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

Meas. Ambient Temp(celsius)-22.0; Tissue Temp(celsius)-21.9; Test Date-
26/Aug/2008

Communication System: GSM850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 836.6 MHz; ¢ = 0.89 mho/m; &, = 40.6; p = 1000 kg/m?
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(9.94, 9.94, 9.94); Calibrated: 2008-03-21

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

- Electronics: DAE4 Sn670; Calibrated: 2008-03-14

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

- Measurement SW: DASY4, V4.7 Build 71; 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) = 0.469 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 = 17.9 V/m; Power Drift = -0.004 dB

Peak SAR (extrapolated) = 0.572 W/kg

SAR(1 g) = 0.439 mW/g; SAR(10 g) = 0.319 mW/g

Maximum value of SAR (measured) = 0.463 mW(/g

diB
— (.00

b.6bB
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0 dB = 0.463mW/g



SAMSUNG FCC ID : A3LSWDM3510L GSM850 Head SAR

DUT: M3510L; Serial: FF-174-A

Program Name: M3510L GSM850 Left (Job No. : FF-174)

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

Meas. Ambient Temp(celsius)-22.0; Tissue Temp(celsius)-21.9; Test Date-
26/Aug/2008

Communication System: GSM850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 836.6 MHz; ¢ = 0.89 mho/m; &, = 40.6; p = 1000 kg/m?
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(9.94, 9.94, 9.94); Calibrated: 2008-03-21

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

- Electronics: DAE4 Sn670; Calibrated: 2008-03-14

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

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build
184

Cheek, Ch.190, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.962 mW/g

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

Reference Value = 32.0 V/m; Power Drift = -0.044 dB

Peak SAR (extrapolated) = 1.19 W/kg

SAR(1 g) = 0.852 mW/g; SAR(10 g) = 0.577 mW/g

Maximum value of SAR (measured) = 0.913 mW(/g

diB
— (.00

— -2.50
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0 dB = 0.913mW/g



SAMSUNG FCC ID : A3LSWDM3510L GSM850 Head SAR

DUT: M3510L; Serial: FF-174-A

Program Name: M3510L GSM850 Left (Job No. : FF-174)

Procedure Name: Tilted, Ch.190, Ant.Intenna, Bat.Standard

Meas. Ambient Temp(celsius)-22.0; Tissue Temp(celsius)-21.9; Test Date-
26/Aug/2008

Communication System: GSM850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 836.6 MHz; ¢ = 0.89 mho/m; &, = 40.6; p = 1000 kg/m?
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(9.94, 9.94, 9.94); Calibrated: 2008-03-21

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

- Electronics: DAE4 Sn670; Calibrated: 2008-03-14

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

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build
184

Tilted, Ch.190, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.490 mW/g

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

Reference Value = 18.8 V/m; Power Drift = 0.043 dB

Peak SAR (extrapolated) = 0.605 W/kg

SAR(1 g) = 0.461 mW/g; SAR(10 g) = 0.334 mW/g

Maximum value of SAR (measured) = 0.487 mW/g

diB
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SAMSUNG FCC ID : A3LSWDM3510L GSM850 Head SAR

DUT: M3510L; Serial: FF-174-A

Program Name: M3510L GSM850 Left (Job No. : FF-174)

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

Meas. Ambient Temp(celsius)-22.0; Tissue Temp(celsius)-21.9; Test Date-
26/Aug/2008

Communication System: GSM850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 836.6 MHz; ¢ = 0.89 mho/m; &, = 40.6; p = 1000 kg/m?
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(9.94, 9.94, 9.94); Calibrated: 2008-03-21

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

- Electronics: DAE4 Sn670; Calibrated: 2008-03-14

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

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build
184

Cheek, Ch.190, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.962 mW/g

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

Reference Value = 32.0 V/m; Power Drift = -0.044 dB

Peak SAR (extrapolated) = 1.19 W/kg

SAR(1 g) = 0.852 mW/g; SAR(10 g) = 0.577 mW/g

Maximum value of SAR (measured) = 0.913 mW(/g

1g10g Averaged SAFE.

SAR; Eoom SoxecWakes Along T, K=, V=l

0005 il [l oS Doz0 = 0030 003



SAMSUNG FCC ID : A3LSWDM3510L GPRS850 Body SAR

DUT: M3510L; Serial: FF-174-A

Program Name: M3510L GPRS850 Body(Job No. :FF-174)

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

Meas. Ambient Temp(celsius)-22.1; Tissue Temp(celsius)-21.9; Test Date-
26/Aug/2008

Communication System: GSM 850 (GPRS); Frequency: 848.8 MHz;Duty Cycle: 1:4.15
Medium parameters used: f = 848.8 MHz; ¢ = 0.98 mho/m; &, = 54.1; p = 1000 kg/m?®
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(9.36, 9.36, 9.36); Calibrated: 2008-03-21

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

- Electronics: DAE4 Sn670; Calibrated: 2008-03-14

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

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build
184

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

Reference Value = 28.7 VV/m; Power Drift = -0.085 dB

Peak SAR (extrapolated) = 1.09 W/kg

SAR(1 g) = 0.805 mW/g; SAR(10 g) = 0.569 mW/g

Maximum value of SAR (measured) = 0.845 mW(/g

Body, Ch.251, Ant.Intenna, Bat.Standard/Area Scan (71x51x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.875 mW/g
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— (.00

—| -5.Ed

-

£

0 dB = 0.875mW/g



SAMSUNG FCC ID : ASLSWDM3510L GPRS850 Body SAR

DUT: M3510L; Serial: FF-174-A

Program Name: M3510L GPRS850 Body(Job No. :FF-174)

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

Meas. Ambient Temp(celsius)-22.1; Tissue Temp(celsius)-21.9; Test Date-
26/Aug/2008

Communication System: GSM 850 (GPRS); Frequency: 848.8 MHz;Duty Cycle: 1:4.15
Medium parameters used: f = 848.8 MHz; ¢ = 0.98 mho/m; &, = 54.1; p = 1000 kg/m?®
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(9.36, 9.36, 9.36); Calibrated: 2008-03-21

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

- Electronics: DAE4 Sn670; Calibrated: 2008-03-14

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

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build
184

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

Reference Value = 28.7 VV/m; Power Drift = -0.085 dB

Peak SAR (extrapolated) = 1.09 W/kg

SAR(1 g) = 0.805 mW/g; SAR(10 g) = 0.569 mW/g

Maximum value of SAR (measured) = 0.845 mW(/g

Body, Ch.251, Ant.Intenna, Bat.Standard/Area Scan (71x51x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.875 mW/g

1g10g Averaged SAFE.

SAR; Eoom SoxecWakes Along T, K=, V=l
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SAMSUNG FCC ID : ASLSWDM3510L GSM1900 Head SAR

DUT: M3510L; Serial: FF-174-A

Program Name: M3510L GSM1900 Right (Job No. :FF-174)

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

Meas. Ambient Temp(celsius)-22.0; Tissue Temp(celsius)-22.0; Test Date-
27/Aug/2008

Communication System: GSM 1900; Frequency: 1850.2 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1850.2 MHz; ¢ = 1.4 mho/m; &, = 39.1; p = 1000 kg/m?®
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(8.52, 8.52, 8.52); Calibrated: 2008-03-21

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

- Electronics: DAE4 Sn670; Calibrated: 2008-03-14

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

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build
184

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

Reference Value = 30.6 V/m; Power Drift = -0.194 dB

Peak SAR (extrapolated) = 2.15 W/kg

SAR(1 g) = 1.42 mW/g; SAR(10 g) = 0.825 mW/g

Maximum value of SAR (measured) = 1.55 mW/g

Cheek/Touch, Ch.512, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement
grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 1.35 mW/g
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SAMSUNG FCC ID : ASLSWDM3510L GSM1900 Head SAR

DUT: M3510L; Serial: FF-174-A

Program Name: M3510L GSM1900 Right (Job No. :FF-174)

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

Meas. Ambient Temp(celsius)-22.0; Tissue Temp(celsius)-22.0; Test Date-
27/Aug/2008

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; ¢ = 1.4 mho/m; &, = 39.1; p = 1000 kg/m?®
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(8.52, 8.52, 8.52); Calibrated: 2008-03-21

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

- Electronics: DAE4 Sn670; Calibrated: 2008-03-14

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

- Measurement SW: DASY4, V4.7 Build 71; 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) = 0.493 mW/g

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

Reference Value = 14.0 V/m; Power Drift = 0.114 dB

Peak SAR (extrapolated) = 0.521 W/kg

SAR(1 g) = 0.347 mW/g; SAR(10 g) = 0.218 mW/g

Maximum value of SAR (measured) = 0.370 mW(/g

dB
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SAMSUNG FCC ID : ASLSWDM3510L GSM1900 Head SAR

DUT: M3510L; Serial: FF-174-A

Program Name: M3510L GSM1900 Left (Job No. : FF-174)

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

Meas. Ambient Temp(celsius)-22.0; Tissue Temp(celsius)-22.0; Test Date-
27/Aug/2008

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; ¢ = 1.4 mho/m; &, = 39.1; p = 1000 kg/m?®
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(8.52, 8.52, 8.52); Calibrated: 2008-03-21

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

- Electronics: DAE4 Sn670; Calibrated: 2008-03-14

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

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build
184

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

Reference Value = 23.8 VV/m; Power Drift = -0.027 dB

Peak SAR (extrapolated) = 1.19 W/kg

SAR(1 g) = 0.763 mW/g; SAR(10 g) = 0.487 mW/g

Maximum value of SAR (measured) = 0.820 mW(/g

Cheek/Touch, Ch.661, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement
grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.814 mW/g
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SAMSUNG FCC ID : ASLSWDM3510L GSM1900 Head SAR

DUT: M3510L; Serial: FF-174-A

Program Name: M3510L GSM1900 Left (Job No. : FF-174)

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

Meas. Ambient Temp(celsius)-22.0; Tissue Temp(celsius)-22.0; Test Date-
27/Aug/2008

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; ¢ = 1.4 mho/m; &, = 39.1; p = 1000 kg/m?
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(8.52, 8.52, 8.52); Calibrated: 2008-03-21

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

- Electronics: DAE4 Sn670; Calibrated: 2008-03-14

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

- Measurement SW: DASY4, V4.7 Build 71; 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) = 0.475 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 = 13.9 V/m; Power Drift = 0.011 dB

Peak SAR (extrapolated) = 0.758 W/kg

SAR(1 g) = 0.461 mW/g; SAR(10 g) = 0.267 mW/g

Maximum value of SAR (measured) = 0.491 mW(/g

dB
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SAMSUNG FCC ID : ASLSWDM3510L GSM1900 Head SAR

DUT: M3510L; Serial: FF-174-A

Program Name: M3510L GSM1900 Right (Job No. :FF-174)

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

Meas. Ambient Temp(celsius)-22.0; Tissue Temp(celsius)-22.0; Test Date-
26/Aug/2008

Communication System: GSM 1900; Frequency: 1850.2 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1850.2 MHz; ¢ = 1.4 mho/m; &, = 39.1; p = 1000 kg/m?®
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(8.52, 8.52, 8.52); Calibrated: 2008-03-21

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

- Electronics: DAE4 Sn670; Calibrated: 2008-03-14

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

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build
184

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

Reference Value = 30.6 V/m; Power Drift = -0.194 dB

Peak SAR (extrapolated) = 2.15 W/kg

SAR(1 g) = 1.42 mW/g; SAR(10 g) = 0.825 mW/g

Maximum value of SAR (measured) = 1.55 mW/g

Cheek/Touch, Ch.512, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement
grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 1.35 mW/g

1g10g Averaged SAFE.
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SAMSUNG FCC ID : A3LSWDM3510L GPRS1900 Body SAR

DUT: M3510L; Serial: FF-174-A

Program Name: M3510L GPRS1900 Body (Job No. : FF-174)

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

Meas. Ambient Temp(celsius)-22.0; Tissue Temp(celsius)-21.9; Test Date-
27/Aug/2008

Communication System: Body GPRS ; Frequency: 1850.2 MHz;Duty Cycle: 1:4.15
Medium parameters used: f = 1850.2 MHz; ¢ = 1.54 mho/m; &, = 51.9; p = 1000 kg/m®
Phantom section: Center Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3520; ConvF(8.81, 8.81, 8.81); Calibrated: 2008-03-21

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

- Electronics: DAE4 Sn670; Calibrated: 2008-03-14

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

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build
184

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

Reference Value = 15.8 VV/m; Power Drift = -0.136 dB

Peak SAR (extrapolated) = 1.36 W/kg

SAR(1 g) = 0.854 mW/g; SAR(10 g) = 0.523 mW/g

Maximum value of SAR (measured) = 0.933 mW(/g

Body, Ch.512, Ant.Intenna, Bat.Standard/Area Scan (71x51x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.960 mW/g

dB
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SAMSUNG FCC ID : A3LSWDM3510L GPRS1900 Body SAR
DUT: M3510L; Serial: FF-174-A
Program Name: M3510L GPRS1900 Body (Job No. : FF-174)
Procedure Name: Body, Ch.512, Ant.Intenna, Bat.Standard
Meas. Ambient Temp(celsius)-22.0; Tissue Temp(celsius)-21.9; Test Date-
27/Aug/2008
Communication System: Body GPRS ; Frequency: 1850.2 MHz;Duty Cycle: 1:4.15
Medium parameters used: f = 1850.2 MHz; ¢ = 1.54 mho/m; &, = 51.9; p = 1000 kg/m®
Phantom section: Center Section
DASY4 Configuration:
- Probe: EX3DV4 - SN3520; ConvF(8.81, 8.81, 8.81); Calibrated: 2008-03-21
- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Electronics: DAE4 Sn670; Calibrated: 2008-03-14
- Phantom: Triple Flat Phantom 5.1; Type: Triple Flat Phantom 5.1; Serial: 1001
- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build
184

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

Reference Value = 15.8 VV/m; Power Drift = -0.136 dB

Peak SAR (extrapolated) = 1.36 W/kg

SAR(1 g) = 0.854 mW/g; SAR(10 g) = 0.523 mW/g

Maximum value of SAR (measured) = 0.933 mW(/g

Body, Ch.512, Ant.Intenna, Bat.Standard/Area Scan (71x51x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.960 mW/g

1g10g Averaged SAFE.
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SAMSUNG FCC ID : A3LSWDM3510L Bluetooth Body SAR

DUT: M3510L(Body); Serial: FF-174-A

Program Name: M3510L BT Body (Job No. : FF-174)

Procedure Name: Cheek, Ch.00, Ant.Intenna, Bat.Standard

Meas. Ambient Temp(celsius)-22.1; Tissue Temp(celsius)-22.0; Test Date-
27/Aug/2008

Communication System: Bluetooth; Frequency: 2402 MHz;Duty Cycle: 1:1

Medium parameters used: f = 2402 MHz; ¢ = 1.95 mho/m; &, = 51.2; p = 1000 kg/m*
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3537; ConvF(7.31, 7.31, 7.31); Calibrated: 2007-11-19

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

- Electronics: DAE4 Sn670; Calibrated: 2008-03-14

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

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build
184

Cheek, Ch.00, Ant.Intenna, Bat.Standard/Area Scan (71x51x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.039 mW/g

Cheek, Ch.00, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 3.80 V/m; Power Drift = 0.149 dB

Peak SAR (extrapolated) = 0.071 W/kg

SAR(1 g) = 0.036 mW/g; SAR(10 g) = 0.018 mW/g

Maximum value of SAR (measured) = 0.040 mW(/g
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SAMSUNG FCC ID : A3LSWDM3510L Bluetooth Body SAR

DUT: M3510L(Body); Serial: FF-174-A

Program Name: M3510L BT Body (Job No. : FF-174)

Procedure Name: Cheek, Ch.00, Ant.Intenna, Bat.Standard

Meas. Ambient Temp(celsius)-22.1; Tissue Temp(celsius)-22.0; Test Date-
27/Aug/2008

Communication System: Bluetooth; Frequency: 2402 MHz;Duty Cycle: 1:1

Medium parameters used: f = 2402 MHz; ¢ = 1.95 mho/m; &, = 51.2; p = 1000 kg/m*
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3537; ConvF(7.31, 7.31, 7.31); Calibrated: 2007-11-19

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

- Electronics: DAE4 Sn670; Calibrated: 2008-03-14

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

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build
184

Cheek, Ch.00, Ant.Intenna, Bat.Standard/Area Scan (71x51x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.039 mW/g

Cheek, Ch.00, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 3.80 V/m; Power Drift = 0.149 dB

Peak SAR (extrapolated) = 0.071 W/kg

SAR(1 g) = 0.036 mW/g; SAR(10 g) = 0.018 mW/g

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

1g10g Averaged SAFE.

SAR; oo Soxe:Wakes Along T, T=l, V=3
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APPENDIX G

Probe Calibration
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Calibration Laboratory of ARy Holvarsizurischer Kaibrere s
Schmid & Pariner / =) Borvics sulsse ditalonnage
Enginearing AG = Bervzio svirzero ol taraturs
Zoughairsstrassa 43, D004 Zurich, Switrersand ""vﬁ Swiss Calloration Sarvice
Accrodited by the Swiss Accrecitation Ssevca (SAS) Accreditstion Ne.: SCS 108

The Swiss Accreditation Sarvice s one of the signatories to the EA
Mulliluteral Agresment for the ecognisan of calibration corificates

Glossary:

TSL iissue simulating liquid
NORMx, Y,z sensitivity in free space
ConvF sensitivity in TSL / NORMx, vz
DCcP diede compression point

Polarization o p rotation around probe axis
Polarization 5 & rotation around an axis that Is in the plane normal 1o probe axis (at

meaasurament center), L.a,, & =0 is normal to probe axis

Calibration Is Performed According to the Following Standards:

a) |EEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, December 2002

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

Methods Applied and Interpretation of Parameters:
» NORMx.y.z: Assessed for E-fisld polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx,y z are vl:H'IJjI' intarmediate values, i.e., the uncertainties of
NORMyx,y.z does not effect the E%-field uncertainty inside TSL (see below Conve).

» NORM(f)x.y,z = NORMx.y,z " frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2, The unceriainty of
the frequency response is included in the stated uncertainty of ConvF,

»  DCPxyz: DCP are numerical linearization parameters assessed basad on the data of
power sweep (no unceriainty required). DCP does not depend on frequency nor media.

« ConvF and Boundary Effect Parameatars: Assessed In flat phantom using E-field (or
Temperature Transfer Standard for f < 800 MHz) and inside waveguide using analytical fisld
distributions based on power measurements for f > 800 MHz. The same sstups are usad for
assessment of the parameters applied for boundary compensation (alpha, depth) of which
typical uncertainty values are given. These parameters are used in DASY4 software 1o
improve probe accuracy close to the boundary. The sensitivity in TSL corrasponds o
NORMx,y.z * ConvF whereby the uncertainty comesponds to that given for ConvFE. A
frequancy dependent ConvF is used in DASY version 4.4 and higher which allows extending

the validity from £ 50 MHz to £ 100 MHz.

= Spherical isofropy (3D deviation from isotropy): in a field of low gradients realized using a
flat phantom exposad by a patch antenna.

» Sensor Offset: The sensor offset cormesponds to the offset of virtual measurement center
from the probe tip (on probe axis). No tolerance required,
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EX3DV4 SN:3520

¥

Probe EX3DV4

SN:3520

Manufactured: January 24, 2005
Last calibrated: April 11, 2007
Recalibrated: March 21, 2008

Calibrated for DASY Systems

(Mote: non-compatible with DASYZ system!)
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EX3DV4 SN:3520 March 21, 2008

DASY - Parameters of Probe: EX3DV4 SN:3520

Sensitivity in Free Space® Diode Compression®
MormiX 0.740 £ 10.1%  pVAVIm) DCP X 90 m\V
Norm'Y 0.680 £ 10.1%  pViVim)® DCP ¥ 84 m\/
NormZ 0600 £ 10.1%  pVIVim) DCPZ 10T mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Ploase son Page B
Boundary Effect
TEL B0 MHz Typleal BAR gradient: 5 % per mm
Senzor Cenler o Phantom Surdace Distance 20mm 3.0 mm
SAR, [%] Without Correction Algorithm 8.1 58
SAR,, [%] With Correction Algorithem 0.8 0.8
TSL 1E10 MHz Typical SAR gradiant: 10 % per mm
sensor Center lo Phamiom Surface Desance 20mm 3.0 mm
SAR,, [W] Without Cormection Algorithm 54 2.4
SAR, [%] With Correction Algarithm 0.8 oF
Sensor Offset
Probe Tip o Sensor Canter 1.0 mm

The reported uncertainty of measurement is stated as the standard uncertainty of
measuramant multiplied by the coverage factor k=2, which for a normal distribution
corresponds to a coverage probability of approximately 85%.

* Tha uncartintes of Norm.T.Z g not afiect the EX-fakd uncariminly inskis TSL jass Page &)
¥ Numarical Bnsszation pansmelsr uncetainiy nol requined
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EX3DV4 SN:3520 March 21, 2008

¥

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

1.5

14 |

13 4

12 ‘

i __ 1 1 =t
[Ric€ssssssses

b 500 1000 1500 2000 2500 Wi
f [MHz]
——TEM P

Uncertainty of Frequency Response of E-field: t B.3% (k=2)

Canficale Mo: EX3-3520_ Marl# Page Saf 0
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EX3DV4 5N:3520 March 21, 2008

Receiving Pattern (¢), 5 = 0°

f= 500 MHz, TEM ifi110EXX f= 1800 MHz, WG R22
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Uncartainty of Axisl lsotropy Assessment: £ 0.5% (k=2
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EX3DV4 SN:3520 March 21, 2008

Dynamic Range f(SAR;,..q4)
(Waveguide R22, f = 1800 MHz)
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Uncertainty of Linsarity Assessmeant: + 0.6% (k=2)
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EX3DV4 SN:3520 March 21, 2008

Conversion Factor Assessment

f = B00 MHz, WGLS RS (head) f= 1810 MHz, WGLS R22 (head)
", AR e T s e 300 ¢y

0 10 20 30 a0

z[mm]
| —8— Analyticel —o— Measuamants | | __-I—.ﬁmjyum e [ B L BT
v
f[MHz] Validity [MHz]" TEL  Pormittivity Conductivity Alpha Depth  ConwF Uncertainty
aoo =50 /+100 Head 415:25% 097:25% 0,56 o2 B84 = 19.0% (k=2)
1810 &50/4 100 Head £00&5% 1404 5% 066  DEY 862 £11.0% (k=2)
2000  £50/(4 100 Head 40.0:5% 1.40+5% T3 052 8,28 + 11.0% (k=2)
800 4 50/ £ 100 Body 550+6% 1.054 5% 083 D58 B.38 & 11.0% (k=2)
1810 £50/2100 Body 533+5% 1.5245% 074 060 BET 4 11.0% [k=2)
2000 =50/4100 Body 533:58% 1.5245% Ooge1  DEa BT +11.0% [k=2)

 Tha uslidity &f 2 188 MHE iy spplies for DASY vid and highes (zse Page 2} The uncartainty |s the RES
of tha Come® uncestaimty at callbration frequancy mnd te uncoraingy far e indicatud feguency bamd,
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EX3DV4 SN:3520 March 21, 2008

Deviation from Isotropy in HSL
Error (&, 5), f = 900 MHz

Error [dB]

N1, 00=0.80 B-0.80-063 B-0,60-0.40 B-040-0.20 W-0.20-0.00
00.00-0.20 B00-040 Boap-0e0 B060-0.80 WOE3100

Uncertalinty of Spherical lIsolropy Assessment: £ 2.6% (k=2)
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| CARd ETTE Bi-hpr T (EPENG. Mo DAES-GB4_ AgedT) A8

 Sacoreliry Slucile:i ins Crmchi Dl i houss| Goheduled Cheos
RF gurwrmier HP RA80 LI 2 LSt a0 d-dug 50 [ BPEAD, n house check Oo-0T) I hovisa ohack o040
Mabwerk Anakirar P ATEIE LIETFIARS 18-Cca-00 JBPEAG. in Fouse cheok Oc-OT | I i oheok Oaos-08
s

Inmsng hessimRad 0, A7
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Calibration Laboratory of
Schmid & Pariner

Enginaering AG
Pavghaimsirdsss 41, 1008 Tuion S ideesd

Arrrgring by e Swiss Acorecilslion Secece |GAS

e Swimn Accrmdilstion Service is one of B sgralores io B E&
Muhiisinral Agresmani for B wosgrion of calibratlion cart®csis

Glossary:

TaL bssue simulating liguid
NORMx, v,z sansitivity in free space

CanF sansitivity in TSL | NORMxy,2
DCP dinde comprassion point
Palarization & « rotabion around probe axis

Polarization & & rotation around an axis that is in the plana normal o probe axis (&t

measurement center), L.e.. # = 0is naormal {0 probe axis

Calibration is Performed According to the Following Standards:

aj

b)

IEEE 5id 1528-2003, "IEEE Recommended Practica for Determining the Peak Spatial-
Averaged Specific Absorplion Rate (SAR) in the Human Head from Wireless
Communications Devices: Measuremeani Technigues®, Decembar 2003

IEC 62208-1, "Procedurs to measure the Specific Absorption Rate [SAR) for hand-hald
devices used in closa proximity lo the ear {frequancy range of 300 MHz to 3 GHz),
February 2005

Methods Applied and Interpretation of Parameters:

NORMx, v, z: Assessed for E-field polarization & = 0 (f = 900 MHz in TEM-call; f = 1800 MHz:
R22 wavegulde) NORMxy 2 are only inlermadiale values, |e., the uncerainties of
NORMx.y,z does not effect the E*-field uncerainty inside TSL (sea below ConvF).
NORM[x,y.z = NORMx, y, z * lrequency_response (see Frequency Response Chart). This
linganzation is implemented in DASYY software versions later than 4.2, The uncarainty of
iha frecuency responss is included in the stated uncerainty of ConvF,

DCPyx .2 DLCP are numarical lineanzation parameters assessed based on the data of
power sweap (no uncerainty required). DCP does not depend an frequancy nor madia.
ComvF and Boundary Effect Parametors: Assessed in flat phantom using E-field (or
Temperature Transler Standard fof | < B00 MHz) and inside waveguide using analytical field
digiributions based on powar measuremants for f > B0 MHz. Tha same setups are used for
assessmant of the parameters applied for boundary compensation (alpha, depth) of which
fypical uncertainty values are given, Thase paramelers are used in DASY 4 software o
improve probe accuracy close fo the boundary. The sensifivity in TSL corresponds o
NORMx. .z * ConviE wharaby the uncertainty corresponds fo that given for ConvF. A
frequency dependant ConvF is used in DASY version 4.4 and highar which allows sxtending
the validity from = 50 MHz 1o + 100 MHz.

Sphencal isofropy (30 deviation from isotropy): i a field of low gradints realized using a
fiat phantom exposed by a patch anisnna,

Sensof Offsal The sensor offset corresponds to the offset af virtusd massuremant cantar
from the probe tip (on probe axis), Mo iolerance requined,

Carificain Moo EXI-3537 NowF Pago 2 0l &



EX3DWV4 SN:3537 Novambear 15, 2007

Probe EX3DV4

SN:3537

Manufacturad: August 23, 2004
Last calibrated: November 23, 2006
Recalibrated: November 19, 2007

Calibrated for DASY Systems

Mol non-compalibe wiih DASY2 syalsmd)
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EX30V4 5M:3537 November 19, 2007

DASY - Parameters of Probe: EX3DV4 SN:3537

Sensitivity in Free Space™ Diode Compression”
NarmX 0,360 + 10.9%  pVIVImY® DCP X 93 mV
Norm'y 0.400 £ 10.4%  uVIVIm) DCP ¥ 96 mv
NormZ 0470 = 0.9%  pMiVim)® DCPZ B0 mv

Sensitivity in Tissue Simulating Liguid (Conversion Factors)

Pleass soe Page B,

Boundary Effect
TSL 800 MHz  Typical SBAR gradient: § % per mm
Sensor Canler io Phaniom Swface Dis@anca 20 mm 3.0 mm
BaF L [ Wilthoui Cormection Aigoriibm 1.2 0.3
AR, [%] Wilh Cormaction Algorithm 00 0.2
TSL 10710 MMz Typlcal 8AR gradiend: 10 % par mm
Sensar Camer 1o Phaniom Surfacs Disience 2.0 mm 3.0 mm
BAR,, [ Withaul Carfaciion Alganthm 3.8 2.0
BAaF, %) With Comréttion Algonimim a7 or
Sensor Offsat
Probe Tip o Sensor Contar 1.0 mm

The reported uncertalnty of measurement ks stated as the standard unceriainty of
measurement multlplled by the coverage factor ka2, which for a normal distribution
cormesponds o 8 coverage probability of approximately 55%.

* Tra unomns resss of Kaarns, YT e reot affect Pl B fasil uncee iy waits TS0 [ses Pags 0)
B Wipmarai b an s [ ETEET GAcanEsy Tl Pt B

Canficaie Mo EX3-3537 Nowll? Page d of 3



EX3DV4 SN:3537 November 19, 2007

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

18}

i

Froguancy Fasponss |namalifedy
a2 =

0.7
0.8
h

T {MHa]

—a— TEM ==

Uneartasnty of Froquency Responss of E-fleld: £ 6.3% |k=2}

Conficae Mo, EX3-3537 Nowd7? Fage Gof @



EX3DV4 SN:A537 Movember 19, 2007

Receiving Pattern (¢), 5 = 0°

=600 MHz, TEM H110EXX = 10800 MHz, WG R22

18

aF ]

a8 sl 00 Ml
5. o4 il 100 Mz
= gg —— 00} MH
E .U:W‘W —— tA00 MHE

a4 =il— J5{M) M

a8

el

1.0

i} i LFi¥] .11} 240 MH] 60
[T

Uncertainty of Axinl lsotropy Asssasment: © 0,5% (k=2)

Carilicabs Mo EX3-353T7 Nov(T Page i of &



EX3DV4 SN:3537 November 18, 2007

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

1LEsT

i.E+D

1.E+3

1 B+

Ingut Sagnal V]

1 E+1

1E+
OAKHIY [HRE R oo d.1 I o 10

HAR [miiem’]

—— ] COTpenaalRd =i COMmpanEaed

e s B S B

SR ER] i 1R | 1 4] 00
BAR pmWic']

Uncoertainty of Linsarily Assassmend: £ 0.6% (k=2]

Carifcala No; EXCINIT Nowd? Pags Tal @



EX3IDV4 SN:3537 November 18, 2007
Conversion Factor Assessment
1= 800 MHe, WELS RS |head) f= 1810 MHz, WGLS RI2 (haod)
4.1 00
15 w0
z * z
— = LD
=% T B —
2.0 15.0
i
5 0.0
14
5.0
0%
[=R] LK
1] 2 A L1 o 21 45 (il
rlmen| 2jmen|
—8— Analiical —— PN TS == Apptglical =il lAnHErAmMANE
Jpria] Valdit ] YoL _Furmativity Condwelivity Alpha Depth ConvF Uncertainty
=] 507+ 100 Hagd 415% 5% LET 1 5% 0.51 0.8 BTE & 11.0% (w=d)
1890 #80/+ 100 Hmad  40.0 + 5% 1,40 4 &% .58 0.1 BAZ & 10.0% (k=)
000 « B+ 100 Hend 400 & 5% 1,40 1 B% 0.67 kil T & 11.0% (k=3
2450 = B0 i 2 100 Head 3023+ 5% 160 2 6% 0.67 LLEE AR & 11.8% (k=2)
] £ 807 & 100 Body ES.0+ 5% 1,05 & 5% 063 7S B2 +17.0% (k=2)
1810 £ 507100 Body B33+ 8% 183 & 8% o 0A3 BOT  491.0% (ke2)
2000 e 50 & 1040 Body 53314+ 5% 162 + i% 068 g.r2 TAR £ 11.0% (k=2)
2450 + 50/ & 104 Body H2T i 5% 185 + 5% (il L] 073 T 2 VR 2

" Tha valatily of & V00 Mz only appiies o DASY w44 and highar |sss Pags 1), Tha urcsrtaisty s the RES
of i Conwel uncartainty ai calbralion Segiency ani e ureaitaierg lir e il e Fegiueesy bakd

Cerificate Mo EX3-I830T MowIT
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EX3DV4 5M:3537 Movember 18, 2007

Deviation from Isotropy in HSL
Error {4, 8], f = 900 MHz

Errar [d8]

;
W1 09080 B0 A0-0065 W0 80-040 8040030 B4 25000

Ofm-o30 BO0X-gd0 Oo4p-ane Eoe0-Dan W1 on

Uncertainty of Spherical lIsoiropy Assessment: & 2.6% (k=2)

Cartilicaln Mo EXI-3537 MovOy Page ol



APPENDIX H

Calibration of The Validation Dipole



Calibration Laboratory of ) Schweiznnsche
At r Halibrigrdianst
Schmid & Partner % Service suisse détalonnage
Engineering AG ) Sarvizio svizzaro di tarafura
Yy
Zevghausstrasse 43, B004 Zurich, Switzerand 4_@;.: Swiss Calibvation Service
Accradlied by ihe Swiss Fedaral Offics of Meiralogy and Aooreditation Accroditation Ho.; SCS 108

Tha Swiss Accreditalion Service is one of the signalories 1o the E&
Multilsieral Agresment for the recognition of calibration certficates

cient  Samsung Suwon (Dymstec) Cartificats No: DBISV2-4d014_Novi6

Cbject

Calioration procedunals]

Calbrafion date:

Caomdilion af the calibraled Bem

This calibralion cerfiicais documents Te raceabilty o rational sandamds, ‘which realize tha physical units of messursmenls (510
Thie maasuremants and the uncerainties with confidencs probabiily are given on the faliowing papes and are part of B certificata

Al callbrafions nave been canducied in he cossd |abarstary fackity: anvilonment temparature (22 = 37°%C and humidity < TO%,,

Calibration Equipment used (METE rilical Tor calibratian)

CALIBRATION CERTIFICATE

DB35V2 - SN: 44014

QA CAL-05.v6
Callbration procadure for dipole validation kits

Movember 21, 2006

In Tolerance

Primary Standants ID# Cal Date (Calibrated by, Cartificats No.) Scheculed Calibratian
Porwer maler EPM-$424, GRITABITOM 03-0ct-06 (METAS, Mo, 217-00608) Oct-07
Power sensar HP 84814 UBITZAZTEI 03-0ck-08 (METAS, No. 217-00604) 07
Relerenca 20 dB Aflenualor SM: BOBE (20g) #0-Aug-08 (METAS, Mo 21 7-00801) Aug-07
Raferenca 10 dB Astenuator SM: B04T.2 [107) 10-Aug-08 {METAS, Mo 217-00881) BugT
Rafersncs Probe ET3DVE (HF} | SM 1807 16-0ci-08 {SPEAG, Mo, ET3-1507_Deina) Oet-07
DAE4 8N 801 15-Dec-05 {SPEAG, Mo. DAE4-801_Dect8)  Dec-08
Secondary Standards ID# Check Date (in housa) Scheduled Check
Power sansor HP B4S1A MYA1082317 18-0ct02 (SPEAG, in housa check OcH-05) | houss check: Ock07
RF panerator Aglent E44218 MY41000575 11-May-05 [SPEAG. in house chedk Now-08)  In housa chack: Now-07
Nefwork Aralyzer HF BTSIE USITIEO58S S4208  18-Ocs-01 (SPEAG, Im housa chack Oot-06) Ir houss check: Oci-07
Mame Fumctian Signature
Calibrated by: W¥e Meili Laboradary Techmican h M{
: 1 3 \
Appreneed by

THis calbragion certificale shall not be mprocduced sxcept In Bl withoul weillen approval of the labomtory.

Kafa Pohoic Technizal Manager hf ﬁ .
rd

|msimd: Plovember I, 2008

a
F i

Cartificate No: DE3SVZ-40014_Nawia Page 1 of & { Jﬁ"l[f'_;;_-_&
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Schwaizarischer Kallbrierdiensi
Service suilsse détalonnage

Calibration Laboratory of ﬁw:."'..";.."';sr
Schmid & Parner i

Engineering AG — Sarvizio vitzes di Laralura
Zaoghaussiresse 43, and E -

ugh £3, 8004 Zurich, Switzarl mﬁ Swiss Calibration Sarvice
Aceradiled by the Swiss Fedoral Office of Medrlogy and Acoredalion Accredipiion No: SCS 108

The Bwiss Accreditalion Bervics ig one of the signatories to tha EA
Multiisteral Agresmant for the recognition of callbratien carnifcabes

Glossary:

TSL tissue simulating liquid

ConvF sansitivity in TSL /| NORM x.,y.z
MN/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) CENELEC EN 50361, “Basic standard for the measurement of Specific Absomption Rate
related to human exposure to slectromagnetic fields from mobile phones (300 MHz - 3
GHz), July 2001

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

Additional Documentation:
d) DASY4 System Handbook

Mathods Applied and Interpretation of Parameters:
= Measurement Conditions: Further detalls are available from the Validation Report &t 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 fead
point exactly below the center marking of the flat phantom section, with the arms orented
parallal to the body axis,

« Feed Point iImpedance 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 conneclor o 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 uncartainty 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.

Ceriificate No: DAIEVI-4d014_MovDE Pagae 2 of 6
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Maasuremant Conditions

DASY system configuration, as fer s not given on page 1.

DASY Varsion DASY4 W4T
Extrapolation £ Advancad Estrapolation
Phantam Modular Fiat Fhantom 4.9
Distance Dipale Cantar - TSL 18 mm wilh Spacar
Zoom Scan Resolution dx, dy, dz =5 mm
Freguancy B35 MHz £ 1 MHz
Head TSL parameters
The following paramedars and caloulations were applied.
Temperaiure Permittivity Conductivity
Mominal Head TSL parameters 220°C 415 0.90 mho'm
Measured Head TSL paramabors (220+02)°C 42126 % 0.90 mha'm £ 8 %
Head TSL temperature during test (223 £0.2)°C - —
SAR result with Head TSL
SAR averaged over 1 om® (1 g) of Head TSL Condition
SAR measured 250 MW inpul power 229mW i g
SAR normafized normakized (o 1W 516 mW [/ g
SAR for nominal Head TSL parameaters * normalized lo 1W B2ImW /g 17.0 % (k=2}
SAR averaged over 10 cm® (10 g) of Head TSL comidition
SAR measured 260 mW Inpuf power 1.60 m\W¥W /g
SAR nomaelized normalized o 1W 600 mW /g

SAR for nominal Head TSL perametars '

narmalized fo TW

604 mW [ g £ 16,5 % [k=32)

' Comrection to nominal TSL parameters according to d), chapter "SAR Sensitivities®

Carificate Mo DEISVZ-4d014_MowDE

Page 3 of 6
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Appendix
Antenna Parameters with Head TSL

Impadance, transformad to fead point

52.201-32j0
Raturn Loss -28.5dB
General Antenna Parameters and Design
| Elacirical Delay (one direction) 1.382 na

Adter lomg term usa with T00W rediated power, only & slight wasming of the dipole near the feedpoinl can be measuned.

The dipole is made of standard semidgid coaxial cable. The center conductor of the feeding Ene I8 dirsclly connected 1o the

second arm of the dipole, The antenna |s therefore shor-circulted for DC-signals.

MNo excessive force must be applied to the dipole arms, because they might bend or the soldered connections near (he

feedpoint may be damaged.

Additional EUT Data

Manufaciured by

SPEAG

MManufaciured on

April 22, 2004

Corificate Moo DEISVZ-4d014_MNovDB

Page 4 of 6
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DASY4 Validation Report for Head TSL

Dt Time: 2111, 2006 14:00:13

Test Laboratory: SFEAG: Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DE3SV2; Serial: D835V2 - SN: 44014

Communication System: CW; Frequency: 835 MHz: Duty Cycle: 1:1

Medium: HSL 900 MHz;

Medivm parameters used; f= 835 MHz; o = 0.901 mho/m; & = 42.2; p= 1000 kg/m"
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
*  Probe: ET3DVE - SN150T (HF ), ConvF(6.09, 6.09, &,09); Calfbmeed: 19, 10,2006
»  Semsor-Surface: dmm (Mechanbeal Surface Detection)
o  Electronica: DAE4 Satd: Calibrated: 15,1 22005
#  Phantoen Flat Phaotom 4,90; Type: QDOBIPS0AS

*  Messurement 5W: DASYY, VAT Build 44; Postprocessing S'W: SEMCAD, V1.8 Build 171

Pin =250 mW; d = 15 mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=3mm

Reference Value = 54.5 Vim; Power Drift = 0.016 dB

Peak SAR (extrapolated) = 3.32 Wikg

SAR(1 g) = 2.29 mW/g; SAR(10 g) = 1.5 mWig

Maximum value of SAR (measured) = 2.48 mWig

-3.00

-5.00

-8.00

-15.0

0.dB = 2.48mWig

Cerificete Mo DE36V2-4d014_MovDE Faga ool
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Impedance Measurement Plot for Head TSL

CHD €14 1 U F8 4 SR2Ed o

21 Mov ZEE 1i13F7e@9
-2AE21 & SEITE pF

CHZ EL1

B E E Sl AN

CEMTER ESG.B08 BBD MHZ

SFAH 400288 D08 AHE

Certificate Mo: DA35V2-4d014_MNovlE
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Calibration Laboratory of
achmid & Partnar

Engineering AG
Zeughausstrazse 43, 8004 Zurigh, Swizerand

Accrodiing by e Swiss Accradilation Service [GAS)
The Bwiss Accrediiaiion Borvics [s ane of the slignatories to the E&
Muitiinberal Agrooment for the recognitien &f callbsalion cerlificales

Thin calbnyion cenificais documenis the imceabiity to nationad sienoamls, which raaizs the physios units ol messursmans |51
Tha maaimimens and e uncerianies with corficierce probahiity e gieen on B lolowing pages and are part of $w cerficals

Al calibraficrs have baan condugied in i closed lebamlony facithy: smancomant iomperaiune (53 4 mﬂw. o

Calbraion Equipme used (METE onitical for calbvaiion)

Primary Standards 0§ G it (Caflbraied by, Catifeate o | Scheching Callbrition |

Pervesr rster EPR 4424 GEIT4EOTOH Qa-Qict-07 (METAS, Mo, 217-00734] Dei-0f

Porsst gaitsos HIF BE1A USar2asTas D-DerdIT [METAS, Mo, 217-007340) Dct-08

Falaence 20 8 Allsrsior BN 5080 [20g) O7-ALig-07 (WETAS, Mo 217-00710) g0

Aulorence 10 68 Aliorsalos She: 50472 (10r] O7-Acrg-0T (METAE, Mo 2174H718) Auign

FPiolarmnoe Probe ETI0ONE [HF) S 1507 e-0ct-07 [SPEMG, Ma. ETB-1507_OcidT OO

DAEA S B0 lan-0f [SPEAG, No. DBE4-501_Jards) Jdar-ir

Sagondary Siandands I # Chack Das {in house) Soheduied Checs

Powsr sensor HP 82814 WMYE0a31T 18-0et-02 (SPEAS, in housa check Dot07) I hime chsdke Ool-08

AF gsnamior RAS SMT-08 TEKI0S #-Au-2 {SPEAGL in house ohook Ool07) In hoisa chack: Ool-00

Malworl Ardlyrer HP BTSIE LS37380585 54206 18-0e-11 [BPEAL, n house check Oct7) I hinise (fusch Clot-08
Mama Funciion Signatura

Caibrated by

Approad by
mlﬂMuMﬂMhMﬂhMWﬂWﬂhw_

P
Conificate No: D1800V2-50023_Fabop Page 1 of 6 e Mf’% [.L




Calibration Laboratory of AN N

L Bohwalrsriechar Kalifrierdienal
Schmid & Partner S B s N s
Engineering AG % € Sorvisin avtznes ¢t ERiEILra
Zoughaussirasse 43, 8004 Zurigh, Switzeriand Wﬁ S  Swiss Catibration Servies
Accredited by the Swiss Accredsiation Service [SAS) Accredeintion Mo.: SCS 108

The Swiss Accrediintion Earvice is one of the signatories 1o thae EA
Mulsllaleral Agressmiaml far Fe recognition of callbraofon cedificeies

Glossary:

TSL tissue simulating liquid

ConvF sansitivity in TSL/ NORM x.y.z
P not applicable or nol maasured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices usad In close proximity (o the ear (frequency range of 300 MHz 10 3 GHz)",
February 2005

c) Federal Communicatiocns Commission Office of Engineering & Technology (FCC QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Porable Davices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bullatin 65

Additional Documentation:
d) DASY4 System Handbook

ME‘Ihn-l:ln Applied and Interpretation of Parameters:
Measurement Conditions: Further detalls are avalilable from the Validation Report al the end
of the certificate. All figures stated in the certificate are valid al the frequency indicated.

* Antenna Parameters with TSL: The dipole is mounted with the spacer 1o position is feed
point exactly below the center marking of the flat phantom saction, with the arms orentad
paraliel to the body axis,

= Feed Point Impedance and Refurn Loss: Thesa parameters are measurad with the dipole
positionad under the liquid flled phantom, The impedance stated is transformed from the
measuremant at the SMA connector to the feed point, The Retum Loss ensures low
reflected powar. No uncerainly required.

* Electncal Delay: Ona-way delay between the SMA connector and the antenna feed point
Mo uncerainty requirad,

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

* S5AA normaiized: SAR as measured, normalized to an input power af 1 W al the antenna
connector.

= SAR for nominal TSL parameters: The measured TSL parameters are usad to calculate the
nominal SAH result

Carlilicale Mec DI900VE-Ed023 Falda Page Z ol B
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Measurament Conditions

DASY sysiom configumbion, as far as not given on page 1,

DASY Version DASY4 Va7
Extrapolation : Advanced Extrapolation
Phantom baodular Flei Phaniom V&0
Distance Dipola Centar - TSL 10 i with Spacss
Zoom Scan Resolution dx, dy, dz = 5 mm '
Frequancy 1900 MHz + 1 MHz =
Head TSL parameters
The foliowing parameiers and caleulaions wore applied,
Tamporaturs Permittivity Conductivity
MNominal Head TSL paramalers 22.0°C 400 140 mhoim
Measurad Head TSL paramelers [22.0x0.2) "C A0.5 £ 6 % 148 mhoim £ 8 %
Head TSL temperalure during lest (81.8x0.2) “C - —
SAR result with Head TSL
SAR averaged over 1 em® {1 g) of Head TEL candion ]
S5AR measwead 250 mW inpul powar BET MW g
5AR normaiized nommalized o 14 38.7 MW g
SAR for nominal Head TSL parameters ' normalized 1o 1W 381 MW/ g = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL Conditan
SAR moasurpd 250 mW inpul powef 507 mW /g
S5AR normalizod nioirnalizad o 1W 20amwW /g

SR for nominal Head TSL paramaters '

nioemalizad o TW

20,2 mW /g = 16.5 % (k=2)

' Comaction [ nominal TSL parsmstens acosrding o d). chaptar "SAR Sensitiwiies®

Coetdficate Ma: O RH0V2-5d023  Febl
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Appendix
Antenna Parameters with Head TSL

Impadance, wransiormed o feed jpeinl 170+ 340
Hebum Loas - 28.8 48

General Antenna Parameters and Design

| Essctrical Datay (e diracion) | 1.194 ns

Afier long term use with 100W radialed power, anly & slight waming of the dipole near the feedpoind can b mrsasured

The dipoks is made of standard samirigid coaxlal cable. The center conducter ol 1he feeding line is direcsly connectad 1o e
smcond arm of the dipole. The antenna s thersdors shon-circuited for DC-signals.

Mo axcesaivg foros mus] ba applied 1o e dipole arms, becauwse thay might bend or the ecidered conneclions naar tha
leadpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG |
Manulactured on Saptamber 28, 2002 _J
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DASY4 Validation Report for Head TSL
Dt Time: 14,02 2008 [3:43.56
Test Laboratory; SPEAG Furich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d023

Commumication System: CW; Frequency: 1900 MHz; Duty Cycle: 1:1

Mediom: HSL U110 BB;

Medium parameters used: £ = 1900 MHz: o = 1.46 mho/m; &, = 40.5; p = 10(K) kg.l'm"
Phantom section: Flal Section

Measurement Standard: DASY4 (High Precision Assessment)

DASYY Configuration:
¢ Probs ET3DV6 - SN1507 (HFE Coovid RS, 486, 4,867 Calihresed; 26,1 022007
& Sensi-Sierlhace) A (Mechanical Spefluce Deleciion)
s  Elctionics: DAES Sab01; Colitinsicd: 03011 200K
&  Phaneoim: Flal Fromiom 5.0 {(froni )2 Type: QDINPS0AA

s Mesaement SW DASYA, VAT Baild 55; Pesipmosssing SW: SEMCAL, W18 Bwild 172

Pin = 250 mW; d = 10 mm/Zoom Scan (Fx7xTVCube 0:

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

Reference Value = 91,2 Vim: Power Drift = 0,03 dB

Peak SAR (extrapolated) = 17.0 Wikg

SAR(L g) = 9.67 mW/g; SAR(I0 g) = 5.07 mW/g

Maximum value of AR (messured) = 108 mW/g
- — .
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Impedance Measurement Plot for Head TSL
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Schvamlzartschar Hakibrierdians:
Sanvice suissn d'italonnags

Calibration Laboratory of AW,
Schmid & Partner M

Engineering AG Sarvizia svizeero di taratura
Zpughaussirassae 43, 8004 Zurkch, Switsariand o Swizs Calibration Sorvics
Accreditnd by the Swiss Accroditation Sardcs (BAS) Accrediiailon No.: SCS 108

Tha Bwiss Accradilation Service in one of the signaiorias to the EA
Multilateral Agreamant for tha recegnition of calilbration certificates

o IR | o

Dbyt

This calibralion carificate documents B aceabil®y lo naliors] standards, which realize the physical unils of messuremerts (51
Tha measuramants ars s uncanainties with confidence probabiizy are glven an the lollowing pages and are part of the cerlificats.

Al calibrations have bean conducied in the dosed laboratory faclisy: ervianment lemperature (22 + 35°C and humidsy < 70%,

Calibralion Equipmeni ussd [(MATE criscal for calbratan)

Primary Stardiarts i # Cal Date (Cerfificats Na.j Scheduled Calibration

Power mater EPRA-£404, GEIT4E0TI 04-0c-07 (Mo, 217-00738) D08

Power sénecs HP BAE1A LS3TEaZTad Od=-0ct-007 (Mo, 317-00736) Ooot-08

Farfarance 20 B Abanualor EM: BO0E (20g) O7-Aug-07 (Na, 217-00718) Aug-00

Type-M mismaich combinatian S G04T.2 F DEITT 08 AT (Ma, ZAT-00721) Aiag-0H

Redarance Frobe ESI0V2 EH: 025 2E-Ape-0il (Mo, EE3-3075_Apr(E) ApriG

DOAE4 SM: 8 Ta-higr-06 (Mo, DAE4-801_Mar(i) Mer-f

Secondary Standards ID# __Check Date (in house) Schaduled Check

Poswer senace HP B4614 WY 41023 T 18-Dct-02 (in howss cheok Oct-DT) In howse oheoic Ocl-00

RAF generator R&S SMT-06 100005 4-Aug-S [in house check Oc-0T) Im hiuss chask: Dio-00

Hitaeek Analyzs: HP BTEME US37380585 B4206 18=0at=lr1 {in housa oheck Oci-07) Im houss chsgs Owi-08
Mame: Function

Caliraied by:

Approaned byt

Issued- Juna 13, 20048

Thig calibralion carificate shal not b reproduced el in full without written approval of e abomiony,

Certificats No; D2450V2-807_Jun08 Page 1of 8 Ol o pica_ o
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Calibration Laboratory of
Schmid & Partner

Engineering AG

Inughausstrasss 43, 8004 Furich, Switzoriand

Srchvamlrartschear Kalibriardlanss
Servics suisso d'étalonnape
Barvigle mviesers d taralira
Swimn Calibration Servics

Accradited by Be Swiis Asedtation Serice (SAS) Accraditation Mo.: SCS 108
The Swiss Accmdiation Service s one of tha signafores b ke EA
Mublikxieral Agresment for the recognition of calibration cartificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z
MNIA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 622081, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held

devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)", February

2005

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
* Measurement Conditions: Further details 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 flal phantom section, with the arms orented
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 Retum Loss ensures low
reflacted power. No uncertainty required.

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

* 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,
« 3SAR for nominal TSL paramefers: The measured TSL parametars are used to calculate the
nominal SAR result,
Certificate No: D2450V2-807 _Jun0s Page 2 of &
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Measurement Conditions
DASY eystern configuration, as far &s nol given on page 1.

DASY Varsion DASY4 Va7

Extrapolation 4 Advanced Extrapofation

Phantom Modular Flai Phanbom V5.0

Distance Dipole Center - TSL 10 mm wilh Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Fraguancy 2450 MHz £ 1 MHz
Head TSL parameters

The following parameters and caloulaions were applied.
Temperature Parmittivity Conductivity

Nominal Head TSL parameters 220°C 302 1.80 mhaim

Measured Hoad TSL parameters (22.0+0.2)"C BB +6% 1.81 mhaim 6 %

Head T5L temperature during test (212 £0.2)°C — —
SAR result with Head TSL

SAR averaged over 1 am® (1 g) of Head TSL Condition

SAR measured 250 mW input power 136mWig

SAR normalized normalized to 1W 40mW /g

SAR for nomingl Head TSL parameters

normalized o 1TW

53.6 mW ig £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 250 mW input power .23 MW/ g

SAR normalized nomalized 1o 1W 24.8 mW [ g

SAR for nominal Head TSL parameters ' normalized 1o 1W 24.8 mW ig £ 16.5 % (k=2)

' Comection to nominal TSL parameters acconding o d), chepler “SAR Sensilivities”

Carificate Mo D245002-807_Jun08
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Appendix
Antenna Parameters with Head TSL

impedance, transformed to fesd point

E3401+28|0

Ratum Logs

-27.3dB

General Antenna Parameters and Design

Elactrical Delay (one direction)

1.158 nz

After long term use with 100W radialed power, only 2 sight warming of the dipole near the feedpaint can be measured

The dipole Iz made of standard semirigid coadal cable. The centar conductor of the fesding line & direclly connacted to the

sacond arm of the dipole. The antenns Is therefore shori-circulled Tor DC-signals,

Mo excesaive force mus! be applied {o the dipole arms, bacawse they might bend or the soldered connections near tha

faadpoint may ba damaged.

Additional EUT Data
Manufactured by SPEAG
Manufactured on Mowvember 02, 2008

Centificats No: D2450V2-B0T_JunDE
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DASY4 Validation Report for Head TSL
Date/Time: 09,06,2008 16:30:26

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN807

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

Medium: HSL U110 BB;

Medium parameters used: = 2450 MHz o = 1.79 mho/m; &, = 38.8; p = 1000 ka/m’
Phantom section: Flat Section

Measurement Standard: DASY 4 (High Precision Assessment)

DASY4 Configuration;
*  Probes ES3DV2 - SM302E; CanvFr4.4, 44, 4.4); Calibrated: 280, 2008
o Bensor-Surface; 3 4mm (Mechanical Surface Detecticn )
#  FElectrondes: DAES Saf01; Calibrated: 14.03,2008
= Phamtom: Flat Phantom 5.0 {freat); Type: QDOMOPS0AA: ;

¢  Messurement SW: DASYd, V4.7 Build 7); Postprocessing SW: SEMCAD, V1.E Budld 184

Pin = 250 mW; d = 10 mm/Zoom Sean (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Velue = 98 5 Vim: Power Drift = 0.007 dB

Peak SAR (extrapolated) = 28.1 Wikg

SAR(1 g) = 13.5 mW/g: SAR(10 g) = 6.23 mW/g

Maximum value of SAR (measured) = 16.5 mW/g

-4.48

-8.96

-13.4

-17.9

-22.4

0 dB = 16.5mWig
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Impedance Measurement Plot for Head TSL

9 Jun IBAs 11:2iv@3
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