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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 :

Dual-Band CDMA/PCS Phone with Bluetooth
SCH-U430
Identical prototype (S/N : # FF-074-B)

SAMSUNG ELECTRONICS Co., Ltd.
YJ HONG

+82-31-301-7753

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

Apr.14, 2008 ~ Apr.15, 2008

FCC/TCB Certification

2. DESCRIPTION OF DEVICE

Tx Freq. Range:

Rx Freq. Range :

Antenna Manufacturer :

Antenna Dimensions :

CDMA 2000 1x

824.70 ~ 848.31 MHz (CDMA)
1851.25 ~ 1908.75 MHz (PCS)
2402 ~ 2480 MHz (Bluetooth)
869.70 ~ 893.31 MHz (CDMA)
1931.25 ~ 1988.75 MHz (PCS)
2402 ~ 2480 MHz (Bluetooth)
GALTRONICS

Model No.: Ant. Rev NF1
37.62 x 16.55 x 6.75 mm
Support

Separation distance between 2.18mm

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

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

Figure 3.1 SAR Measurement System Setup

System Hardware

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

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

ET3DV6, designed in the classical triangular configuration (see Fig.3.3)
and optimized for dosimetric evaluation. The probe is constructed using the
thick film technique; with printed resistive lines on ceramic substrates.
The probe is equipped with an optical multifiber line ending at the front of
the probe tip (see Fig.3.4). It is connected to the EOC box on the robot arm
and provides an automatic detection of the phantom surface. Half of the
fibers are connected to a pulsed infrared transmitter, the other half to a
synchronized receiver. As the probe approaches the surface, the reflection

from the surface produces a coupling from the transmitting to the receiving

Figure 3.2 DAE System fibers. This reflection increases first during the approach, reaches a
maximum and then decreases. If the probe is flatly touching the surface, the coupling is zero. The
distance of the coupling maximum to the surface is independent of the surface reflectivity and
largely independent of the surface to probe angle. The DASY4 software reads the reflection during
a software approach and looks for the maximum using a 2" order fitting (see Fig.3.2). The

approach is stopped at reaching the maximum.

Probe Specifications
Construction Symmetrical design with triangular core
Built-in optical fiber for surface detection system
Built-in shielding against static charges

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

Calibration In air from 10 MHz to 2.5 GHz

In brain and muscle simulating liquid at 1900 MHz (accuracy + 9.5%; k=2)

Report Number:  FF-074-S1 6 of 41



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

Directivity +0.2 dB in HSL (rotation around probe axis)

+0.4 dB in HSL (rotation normal to probe axis)

Dynamic 5uWi/g to > 100mW/g; Linearity: +
Range 0.2dB
Dimensions Overall length: 330mm A - BEAM

Tip length: 16mm Figure 3.3 Triangular Probe Configuration
Body diameter: 12mm
Tip diameter: 6.8mm

Distance from probe tip to dipole centers: 2.7mm

Application General dosimetry up to 3 GHz
Compliance tests of mobile phones

Fast automatic scanning in arbitrary

phantoms
Figure 3.4 Probe Thick-Film Technique
Optical + 0.2 mm repeatability in air and clear liquids over diffuse reflecting surfaces
Surface
Detection
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3.3 Phantom

SAM Twin Phantom

The SAM Twin Phantom V4.0 is constructed of a fiberglass shell integrated in a wooden table.
The shape of the shell is based on data from an anatomical study designed to determine the
maximum exposure in at least 90% of all users. It enables the dosimetric evaluation of left and right
hand phone usage as well as body mounted usage at the flat phantom region. A cover prevents the
evaporation of the liquid.

Reference markings on the phantom allow the complete setup of all predefined phantom positions

and measurement grids by manually teaching three points in the robot. (See Figure 3.5)

i' _L%‘FW

)
¥
L

Figure 3.5 SAM Twin Phantom

SAM Twin Phantom Specification

Construction The shell corresponds to the specifications of the Specific Anthropomorphic Mannequin (SAM)
phantom defined in IEEE 1528-2003, CENELEC 50361 and IEC 62209. 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 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 E

trapped during the mixing process. The mixture is calibrated to o __\:’_\'
T —

obtain proper dielectric constant (permittivity) and conductivity of

the desired tissue. The head tissue dielectric parameters

Figure 3.7 Simulated Tissue
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recommended by the IEEE SCC-34/SC-2 have been incorporated in P1528 are derived from the
tissue dielectric parameters computed from the 4-Cole-Cole equations.

Table 3.1 Composition of the Brain & Muscle Tissue Equivalent Matter

WATER 40.29% 50.75% 55.24% 70.23% 62.7% 73.2%
SUGAR 57.90% 48.21% - - - -
SALT 1.38% 0.94% 0.31% 0.29% 0.5% 0.04%
DGBE - - 44.45% 29.47% 36.8% 26.7%
BACTERIACIDE 0.18% 0.10% - - - -
HEC 0.24% - - - - -
Dielectric Constant Target 41.50 55.20 40.00 53.30 39.2 52.7
Conductivity Target (S/m) 0.900 0.970 1.400 1.520 1.80 1.95

3.5 Device Holder for Transmitters

In combination with the Twin SAM Phantom V4.0, the Mounting Device (see Fig. 3.7) enables the
rotation of the mounted transmitter in spherical coordinates whereby the rotation points is the ear
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 3.8 Device Holder tests.

3.6 Validation Dipole

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

resonant frequency to reduce the uncertainty in the power measurement.

Frequency 835, 1900, 2450 MHz
Return Loss < -20 dB at specified validation position
Dimensions D835V2: dipole length: 161 mm,; overall height: 330 mm

D1900V2: dipole length: 68 mm; overall height: 300 mm
D2450V2: dipole length: 51.8 mm; overall height: 300 mm
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3.7 Equipment Calibration

Table 3.2 Test Equipment Calibration

Type Calibration Due Date Serial No.
SPEAG DAE4 Feb.28, 2009 724
SPEAG E-Field Probe ET3DV6 Mar.20, 2009 1551
SPEAG E-Field Probe ES3DV3 Jan.29, 2009 3080
SPEAG Validation Dipole D835V2 Nov.21, 2008 4d014
SPEAG Validation Dipole D1900V2 Apr.11, 2009 5d082
SPEAG Validation Dipole D2450V2 Jul.11, 2008 708
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
E4421B Signal Generator Oct.31, 2008 MY41000654
BBS3Q7ECK Power Amp Dec.13, 2008 1024
HP-8753ES Network Analyzer May.07, 2008 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.08, 2008 MY41495872
8560E Spectrum Analyzer Sep.04, 2008 3635A02452
DASY4 S/W (ver 4.7) Not Required -
Directional Coupler Dec.03, 2008 50189
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 Unc\:/zrlhaénty [I;ropabil_ity Divisor Ci uﬁznr(tj;ﬁy vi_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 ”
Hemispherical Isotropy 9.60 rectangular 1.732 0.7 3.88 °
Linearity 470 rectangular 1.732 1 2.71 °
System Detection Limits 0.25 rectangular 1.732 1 0.14 °
Boundary effects 1.00 rectangular 1.732 1 0.58 °
Readout electronics 0.30 normal 1.000 1 0.30 ©
Response time 0.80 rectangular 1.732 1 0.46 °
RF ambient conditions 3.00 rectangular 1.732 1 1.73 -
Integration time 0.00 rectangular 1.732 1 0.00 °
Mechanical constrains of robot 150 rectangular 1732 1 0.87 bl
Probe positioning 2.90 rectangular 1.732 1 1.67 ”
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 bl
Power Drift 5.00 rectangular 1.732 1 2.89 °
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;’_rottj_zbltl_lt); Divisor Ci uncertainty Vi or
(%) Istributio (£%) Veff
Measurement System
Probe Calibration 11.80 normal 2.000 1 5.90 °
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 ©
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 °
Response time 0.80 rectangular 1.732 1 0.46 ©
RF ambient conditions 3.00 rectangular 1.732 1 1.73 °
Integration time 0.00 rectangular 1.732 1 0.00 ©
Mechanical constrains of robot 1.50 rectangular 1.732 1 0.87 i
Probe positioning 2.90 rectangular 1.732 1 1.67 °°
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 w0
Liquid conductivity (deviation from target) 5.00 rectangular 1.732 0.64 1.85 i
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 «©
Liquid permittivity (measurement error) 4.65 normal 1.000 0.6 2.79 «©
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)

o

Uncertainty Probabilit Standard g
Error Description Value Distrib tio¥1 Divisor Ci uncertainty Iv
(£9) . (2%)
Measurement System
Probe Calibration 11.80 normal 2.000 1 5.90 ®
Axial Isotropy 4.70 rectangular 1.732 0.7 1.90 °
Hemispherical Isotropy 9.60 rectangular 1.732 07 3.88 ”
Linearity 4.70 rectangular 1.732 1 2.71 *
System Detection Limits 0.25 rectangular 1.732 1 0.14 ”
Boundary effects 1.00 rectangular 1,732 1 0.58 °
Readout electronics 0.30 normal 1.000 1 0.30 ”
Response time 0.80 rectangular 1.732 1 0.46 °
RF ambient conditions 3.00 rectangular 1.732 1 1.73 *
Integration time 0.00 rectangular 1.732 1 0.00 °
Mechanical constrains of robot 1.50 rectangular 1.732 1 0.87 o0
Probe positioning 2.90 rectangular 1.732 1 1.67 °
Extrapolation and integration 1.00 rectangular 1.732 1 0.58 0
Test Sample Related
Test Sample positioning 116 normal 1.000 1 116 14
Device holded uncertainty 4.37 normal 1.000 1 4.37 i
Power Drift 5.00 rectangular 1.732 1 2.89 =
Phantom and Setup
Modular Phantom uncertainty 232 Normal 1.0001 1 232 2
Phant rtaint
anfom ncenainty 4.00 rectangular 1.732 1 2.31 "
Liquid conductivity (deviation from target), 5.00 rectangular 1732 0.64 185 ©
Liquid conductivity (measurement error) 443 normal 1.000 0.64 283 Ll
Liquid permittivity (deviation from target) 5.00 rectangular 1732 06 173 ©
Liquid permittivity (measurement error) 431 normal 1.000 06 259 ©
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
835VHzBrain 835MHz Musde 1900MHzBrain 1900MHz Musde 2450MHzBrain 2450MHzMusde
Target Measured Target Measured Target Measured Target Measured Target Measured Target Measured
Date Apr14,2008 - Apr14,2008 Apr15,2008 - Apr15,2008 Apr16,2008 - Apr16,2008
Liquid
Temperature(°C) 215 - 216 218 - 218 218 - 216
CD'e'eC"_'C , 415 407 552 534 400 29 533 519 392 36 57 25
onstant: €
Conductivity: ¢ 090 090 097 098 140 130 152 153 180 18 1% 1%
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 g A .
Va'}ilﬂ?t“m Tissue (m?/vfé') syij?%r\?v(}g) De\(’f')/zjglon Date Templé'r%lfbdre(%:) Temﬁgg{ﬁpet}(%)
4d014 S 9.23 9.64 4.44 Apr1ah 22 22.1
sdog2 | 1900MHz 36.6 38.48 514 AP 1S, 21.8 22
708 2450MHz 55.3 54 -2.35 ApL1S: 22.0 22.1
*Validation was measured with input power 250 mW 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

o

The handset was placed into a simulated call using a base station simulator in a shielded chamber.
Such test signals offer a consistent means for testing SAR and are recommended for evaluating
SAR. SAR measurements were taken with a fully charged battery. In order to verify that the device
was tested and maintained at full power, this was configured with the base station simulator. The
SAR measurement software calculates a reference point at the start and end of the test to check for
power drifts. If conducted power deviations of more then 5% occurred, the tests were repeated.

SAR Measurement Conditions for CDMA2000 1x

These procedures were followed according to FCC "SAR Measurement Procedures for 3G
Devices", May 2006.

Output Power Verification

See 3GPP2 C.S0011/TIA-98-E as recommended by "SAR Measurement Procedures for 3G
Devices", May 2006.

Maximum output power is verified onthe High, Middle and Low channels according to
procedures defined in section 4.4.5.2 of 3GPP2 C.S0011/TIA-98-E. SO55 tests were measured
with power control bits in “All Up” condition.

1. If the mobile station supports Reverse TCH RC 1 and Forward TCH RC 1, set up a call using
Fundamental Channel Test Mode 1 (RC=1/1) with 9600 bps data rate only.

2. Under RC1, C.S0011 Table 4.4.5.2-1 (Table 8-1) parameters were applied.

3. If the MS supports the RC 3 Reverse FCH, RC3 Reverse SCHO and demodulation of RC 3, 4,
or 5, set up a call using Supplemental Channel Test Mode 3 (RC 3/3) with 9600 bps Fundamental
Channel and 9600 bps SCHO0 data rate.

4. Under RC3, C.S0011 Table 4.4.5.2-2(Table 8-2) was applied.

5. FCHs were configured at full rate for maximum SAR with “All Up” power control bits.

Famnmei o Uindi= Vil 1 aneln Lnlis Yahae
P’ 1.23 BBz 1a4 Iy citres 1,23 KHe Hi
Fla: E, i ot | i 7
I, [
Trafc E il Tmalf 7.4
. I,
Table 8.1 Table 8-2
Parameters for Max. Power for RC1 Parameters for Max. Power for RC3
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Head SAR Measurement

SAR for head exposure configurations is measured in RC3 with the DUT configured to transmit at
full rate using Loopback Service Option SO55. SAR for RC1 is not required when the maximum
average output of each channel is less than 2 dB higher than that measured in RC3. Otherwise,
SAR is measured on the maximum output channel in RC1 using the exposure configuration that
results in the highest SAR for that channel in RC3.

Body SAR Measurements

SAR for body exposure configurations is measured in RC3 with the DUT configured to transmit at
full rate on FCH with all other code channels disabled using TDSO / SO32. SAR for multiple code
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o

channels (FCH + SCHn) is not required when the maximum average output of each RF channel
is less than 2 dB higher than that measured with FCH only. Otherwise, SAR is measured on the
maximum output channel (FCH + SCHn) with FCH at full rate and SCHO enabled at 9600 bps
using the exposure configuration that results in the highest SAR for that channel with FCH only.
When multiple code channels are enabled, the DUT output may shift by more than 0.5 dB and
lead to higher SAR drifts and SCH dropouts.

Body SAR in RC1 is not required when the maximum average output of each channel is less
than %2 dB higher than that measured in RC3. Otherwise, SAR is measured on the maximum
output channel in RC1; with Loopback Service Option SO55, at full rate, using the body exposure
configuration that results in the highest SAR for that channel in RC3.

Table 8-3 Max. Power Output Table for SCH-U430

Band Channel CDMA2000 SO2 SO55 TDSO S032
RC Loopback Loopback Loopback
RC1 245 24.5 -
1013
RC3 24.52 24.52 2451
RC1 24.22 24.22 -
CDMA 384
RC3 24.21 24.21 24.20
RC1 24.42 24.42 -
777
RC3 24.43 24.43 24.40
Band Channel CDMA2000 SO2 SO55 TDSO S032
RC Loopback Loopback Loopback
o5 RC1 25.26 25.22 -
RC3 25.24 25.21 25.20
RC1 25.25 25.25 -
PCS 600
RC3 25.25 25.25 25.24
RC1 25.02 25.02 -
1175
RC3 25.06 25.08 25.07

Simultaneous Transmission
Refer to the FCC OET document, ‘SAR Evaluation Considerations for Handsets with Multiple
Transmitters and Antennas’ (Feb 2008)
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Table 8.4 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 SCH-U430
For FCC ID: A3LSCHU430

Separation Distance of Antennas is 2.18 mm

RF Conducted Power of Secondary Tx is 2.75 mW
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Table 8.5 Summary of SAR Evaluation Requirements for Cell phones with Multiple

Transmitters

Individual Transmitter

Simultaneous Transmission

Licensed ] ) )
Routine evaluation required

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.Prer and antennais > 5.0 cm
from other antennas

o output < Prer and antenna is > 2.5 cm

Unlicensed from other antennas

Otherwise stand-alone SAR is required

Transmitters

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(CDMA 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

824.70 1013 CDMA 24.57 | 24.55 Standard Cheek/Touch Intenna 0.450
836.52 384 CDMA 24.21 24.22 Standard Cheek/Touch Intenna 0.435
848.31 777 CDMA 24.41 24.44 Standard Cheek/Touch Intenna 0.591
848.31 777 CDMA 2434 | 24.33 Extended Cheek/Touch Intenna 0.537

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.

o~ obd

S 0o~

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

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

Tissue parameters and temperatures are listed on the SAR plot.

Liquid tissue depth is 15.2 = 0.2cm

Battery is fully charged for all readings.

*Power Measured Conducted

Battery Option Standard Extended 0 Slim
Phantom Configuration O Left Head 0 Flat Phantom Right Head
SAR Configuration Head 0 Body 00 Hand

Test Signal Call Mode 0 Manu. Test Codes Base Station Simulator

Head SAR was tested under RC3/S0O55.
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8.2 Measurement Results(CDMA 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
836.52 384 CDMA 2423 | 24.20 Standard Ear/Tilt 15° Intenna 0.196

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. Head SAR was tested under RC3/SO55.
11. 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(CDMA Left Head SAR - Touch)

Mixture Type : 835 MHz Brain

FREQUENCY Begin/End POWER* Device Test Antenna SAR

el el Position Position (W/kQg)
MHz Ch. (dBm) Battery g
836.52 384 CDMA 2422 | 24.20 Standard Cheek/Touch Intenna 0.397

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. Head SAR was tested under RC3/SO55.
11. Justification for reduced test configurations: Per FCC/OET Bulletin 65 Supplement C (July,

2001), if the SAR measured at the middle channel for each test configuration (left, right,
cheek/touch, tilt/ear, extended and retracted) is least 3.0 dB lower than the SAR limit, testing
at the high and low channels is optional for such test configuration(s).
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8.4 Measurement Results(CDMA 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
836.52 384 CDMA 2422 | 24.24 Standard Ear/Tilt 15° Intenna 0.203

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. Head SAR was tested under RC3/SO55.
11. 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(CDMA 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
824.70 1013 CDMA 2454 | 24.47 Standard 1.5 cm [w/o Holster] Intenna 0.536
836.52 384 CDMA 2424 | 24.20 Standard 1.5 cm [w/o Holster] Intenna 0.559
848.31 777 CDMA 2434 | 2442 Standard 1.5 cm [w/o Holster] Intenna 0.612
848.31 777 CDMA 2442 | 24.34 Extended 1.5 cm [w/o Holster] Intenna 0.586
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.

o~ obd

ac9veoeeN o

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

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

Tissue parameters and temperatures are listed on the SAR plot.

Liquid tissue depth is 15.2 = 0.2cm

Battery is fully charged for all readings.

*Power Measured Conducted

Battery Option Standard Extended 0 Slim
Phantom Configuration O Left Head Flat Phantom [ Right Head
SAR Configuration 0 Head Body 00 Hand

Test Signal Call Mode 0 Manu. Test Codes Base Station Simulator
Body SAR was tested under RC3/S032.

Test Configuration U With Holster Without Holster
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8.6 Measurement Results(PCS 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
1851.25 25 CDMA 2520 | 25.23 Standard Cheek/Touch Intenna 0.817
1880.00 600 CDMA 2525 | 25.21 Standard Cheek/Touch Intenna 0.977
1908.75 | 1175 CDMA 25.08 | 25.10 Standard Cheek/Touch Intenna 0.798

ANSI / IEEE C95.1 2005— SAFETY LIMIT
Spatial Peak
Uncontrolled Exposure / General Population

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

NOTES:

1.

SUEE

20N>

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

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

Tissue parameters and temperatures are listed on the SAR plot.

Liquid tissue depth is 15.2 = 0.2cm

Battery is fully charged for all readings.

*Power Measured Conducted

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

Test Signal Call Mode [0 Manu. Test Codes Base Station Simulator

Head SAR was tested under RC3/S0O55.
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8.7 Measurement Results(PCS 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

1880.00 | 600 CDMA 2520 | 25.14 Standard Ear/Tilt 15° Intenna 0.109

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. Head SAR was tested under RC3/S0O55.
11. 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(PCS 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
1851.25 25 CDMA 2519 | 25.20 Standard Cheek/Touch Intenna 0.741

1880.00 600 CDMA 25.23 | 25.27 Standard Cheek/Touch Intenna 1.07
1908.75 | 1175 CDMA 25.08 | 25.10 Standard Cheek/Touch Intenna 0.906
1880.00 600 CDMA 2524 | 25.21 Extended Cheek/Touch Intenna 0.859
2402 0 Bluetooth 4.38 4.4 Standard Cheek/Touch Intenna 0.00891

ANSI / IEEE 095.1'2005— SAFETY LIMIT 1.6Wikg (MWIg)
Spatial Peak averaged over 1 gram
Uncontrolled Exposure / General Population 9 9

NOTES:

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

2. All modes of operation were investigated, and the worst-case results are reported.
3.  Tissue parameters and temperatures are listed on the SAR plot.
4,  Liquid tissue depth is 15.2 + 0.2cm
5.  Battery is fully charged for all readings.
*Power Measured Conducted
6. Battery Option Standard Extended 0 Slim
7.  Phantom Configuration Left Head 0 FlatPhantom [ Right Head
8. SAR Configuration Head [0 Body J Hand
9. Test Signal Call Mode O Manu. Test Codes Base Station Simulator
10. Head SAR was tested under RC3/SO55.
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8.9 Measurement Results(PCS 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

1880.00 | 600 CDMA 2518 | 25.20 Standard Ear/Tilt 15° Intenna 0.128

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. Head SAR was tested under RC3/SO55.
11. 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(PCS 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
1851.25 25 CDMA 2522 | 25.29 Standard 1.5 cm [w/o Holster] Intenna 0.482
1880.00 600 CDMA 25.20 | 25.29 Standard 1.5 cm [w/o Holster] Intenna 0.639
1908.75 | 1175 CDMA 2510 | 25.08 Standard 1.5 cm [w/o Holster] Intenna 0.492
1880.00 600 CDMA 2522 | 25.30 Extended 1.5 cm [w/o Holster] Intenna 0.574
2402 0 Bluetooth 4.38 4.41 Standard 1.5 cm [w/o Holster] Intenna 0.00139

ANSI / IEEE 095.1'2005— SAFETY LIMIT 1.6Wikg (MWIg)
Spatial Peak averaged over 1 gram
Uncontrolled Exposure / General Population 9 9

NOTES:

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

2. All modes of operation were investigated, and the worst-case results are reported.
3.  Tissue parameters and temperatures are listed on the SAR plot.
4,  Liquid tissue depth is 15.2 + 0.2cm
5.  Battery is fully charged for all readings.
*Power Measured Conducted
6. Battery Option Standard Extended 0 Slim
7.  Phantom Configuration O Left Head Flat Phantom [0 Right Head
8. SAR Configuration 0 Head Body J Hand
9. Test Signal Call Mode O Manu. Test Codes Base Station Simulator
10. Body SAR was tested under RC3/S032.
11. Test Configuration 0 With Holster Without Holster
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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 0.00891+ 1.07 = 1.07891 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:

CDMA: Head: 0.591 W/Kg : Body-worn: 0.612 W/Kg

PCS: Head: 1.07 W/Kg : Body-worn: 0.639 W/Kg
Bluetooth: Head 0.00891 W/Kg Body-worn: 0.00139 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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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 2008.04.14

Procedure Name: 835MHz @ 250mW

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

Medium parameters used: f = 835 MHz; ¢ = 0.9 mho/m; €, = 40.7; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DV6 - SN1551; ConvF(6.53, 6.53, 6.53); Calibrated: 2008-03-20

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

- Electronics: DAE4 Sn724; Calibrated: 2008-02-28

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

- Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build
176

835MHz @ 250mW/Area Scan (51x51x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 2.60 mW/g

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

Reference Value = 55.8 VV/m; Power Drift = -0.011 dB

Peak SAR (extrapolated) = 3.53 W/kg

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

Maximum value of SAR (measured) = 2.60 mW/g
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DUT: Dipole 1900 MHz; Serial: 5d023

Program Name: 1900MHz Dipole Validation 2008.04.15

Procedure Name: 1900MHz

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

Medium parameters used: f = 1900 MHz; ¢ = 1.39 mho/m; &, = 39.9; p = 1000 kg/m*
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DV6 - SN1551; ConvF(5.37, 5.37, 5.37); Calibrated: 2008-03-20

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

- Electronics: DAE4 Sn724; Calibrated: 2008-02-28

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

- Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build
176

1900MHz/Area Scan (51x51x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 15.8 mW/g

1900MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 92.8 VV/m; Power Drift = -0.001 dB

Peak SAR (extrapolated) = 17.2 W/kg

SAR(1 g) = 9.62 mW/g; SAR(10 g) = 5.04 mW/g

Maximum value of SAR (measured) = 10.9 mW/g
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DUT: Dipole 2450 MHz; Serial: D2450V2 - SN:708

Program Name: 2450MHz Dipole Validation 2008.04.16

Procedure Name: 2450MHz @ 250mwW

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

Medium parameters used: f = 2450 MHz; ¢ = 1.82 mho/m; &, = 38.6; p = 1000 kg/m*
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3080; ConvF(4.39, 4.39, 4.39); Calibrated: 2008-01-29

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

- Electronics: DAE4 Sn724; Calibrated: 2008-02-28

- Phantom: PHANTOM All; Type: SAM; Serial: TP-1364

- Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build
176

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

Reference Value = 87.6 VV/m; Power Drift = -0.041 dB

Peak SAR (extrapolated) = 27.9 W/kg

SAR(1 g) = 13.5 mW/g; SAR(10 g) = 6.2 mW/g

Maximum value of SAR (measured) = 15.3 mW/g

2450MHz @ 250mW/Area Scan (51x51x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 17.9 mW/g

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

Program Name: 2450MHz Dipole Validation 2008.04.16

Procedure Name: 2450MHz @ 250mWwW

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

Medium parameters used: f = 2450 MHz; ¢ = 1.82 mho/m; &, = 38.6; p = 1000 kg/m*
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3080; ConvF(4.39, 4.39, 4.39); Calibrated: 2008-01-29

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

- Electronics: DAE4 Sn724; Calibrated: 2008-02-28

- Phantom: PHANTOM All; Type: SAM; Serial: TP-1364

- Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build
176

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

Reference Value = 87.6 VV/m; Power Drift = -0.041 dB

Peak SAR (extrapolated) = 27.9 W/kg

SAR(1 g) = 13.5 mW/g; SAR(10 g) = 6.2 mW/g

Maximum value of SAR (measured) = 15.3 mW/g

2450MHz @ 250mW/Area Scan (51x51x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 17.9 mW/g
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APPENDIX F

Plots of The SAR Measurements



SAMSUNG FCC ID : A3LSCHU430 CDMA Head SAR

DUT: SCH-UA430; Serial: FF-074-B

Program Name: SCH-U430 CDMA Right (Job No. : FF-074)

Procedure Name: Cheek/Touch, Ch.0777, Intenna, Bat. Standard

Meas.Ambient Temp(celsius)-22.1,Tissue Temp(celsius)-22.0; Test Date-14/Apr/2008
Communication System: CDMA; Frequency: 848.31 MHz;Duty Cycle: 1:1

Medium parameters used: f = 848.31 MHz; ¢ = 0.9 mho/m; &, = 40.7; p = 1000 kg/m?®
Phantom section: Right Section

DASY4 Configuration:

- Probe: ET3DV6 - SN1551; ConvF(6.53, 6.53, 6.53); Calibrated: 2008-03-20

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

- Electronics: DAE4 Sn724; Calibrated: 2008-02-28

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

- Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build
176

Cheek/Touch, Ch.0777, Intenna, Bat. Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.681 mW/g

Cheek/Touch, Ch.0777, Intenna, Bat. Standard/Zoom Scan 2 (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 20.5 V/m; Power Drift = 0.175 dB

Peak SAR (extrapolated) = 1.05 W/kg

SAR(1 g) = 0.591 mW/g; SAR(10 g) = 0.414 mW/g

Maximum value of SAR (measured) = 0.622 mW(/g
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SAMSUNG FCC ID : A3LSCHU430 CDMA Head SAR

DUT: SCH-UA430; Serial: FF-074-B

Program Name: SCH-U430 CDMA Right (Job No. : FF-074)

Procedure Name: Ear/Tilt, Ch.0384, Intenna, Bat. Standard

Meas.Ambient Temp(celsius)-22.1,Tissue Temp(celsius)-22.0; Test Date-14/Apr/2008
Communication System: CDMA; Frequency: 836.52 MHz;Duty Cycle: 1:1

Medium parameters used: f = 836.52 MHz; ¢ = 0.9 mho/m; &, = 40.7; p = 1000 kg/m?®
Phantom section: Right Section

DASY4 Configuration:

- Probe: ET3DV6 - SN1551; ConvF(6.53, 6.53, 6.53); Calibrated: 2008-03-20

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

- Electronics: DAE4 Sn724; Calibrated: 2008-02-28

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

- Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build
176

Ear/Tilt, Ch.0384, Intenna, Bat. Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.214 mW/g

Ear/Tilt, Ch.0384, Intenna, Bat. Standard/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 10.6 V/m; Power Drift = -0.019 dB

Peak SAR (extrapolated) = 0.240 W/kg

SAR(1 g) = 0.196 mW/g; SAR(10 g) = 0.147 mW/g

Maximum value of SAR (measured) = 0.205 mW(/g
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SAMSUNG FCC ID : A3LSCHU430 CDMA Head SAR

DUT: SCH-UA430; Serial: FF-074-B

Program Name: SCH-U430 CDMA Left (Job No. : FF-074)

Procedure Name: Cheek/Touch, Ch.0384, Intenna, Bat. Standard

Meas.Ambient Temp(celsius)-22.1,Tissue Temp(celsius)-22.0; Test Date-14/Apr/2008
Communication System: CDMA; Frequency: 836.52 MHz;Duty Cycle: 1:1

Medium parameters used: f = 836.52 MHz; ¢ = 0.9 mho/m; &, = 40.7; p = 1000 kg/m?®
Phantom section: Left Section

DASY4 Configuration:

- Probe: ET3DV6 - SN1551; ConvF(6.53, 6.53, 6.53); Calibrated: 2008-03-20

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

- Electronics: DAE4 Sn724; Calibrated: 2008-02-28

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

- Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build
176

Cheek/Touch, Ch.0384, Intenna, Bat. Standard/Zoom Scan (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 17.2 V/m; Power Drift = -0.178 dB

Peak SAR (extrapolated) = 0.570 W/kg

SAR(1 g) = 0.397 mW/g; SAR(10 g) = 0.271 mW/g

Maximum value of SAR (measured) = 0.422 mW(/g

Cheek/Touch, Ch.0384, Intenna, Bat. Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.452 mW/g
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SAMSUNG FCC ID : A3LSCHU430 CDMA Head SAR

DUT: SCH-UA430; Serial: FF-074-B

Program Name: SCH-U430 CDMA Left (Job No. : FF-074)

Procedure Name: Ear/Tilt, Ch.0384, Intenna, Bat. Standard

Meas.Ambient Temp(celsius)-22.1,Tissue Temp(celsius)-22.0; Test Date-14/Apr/2008
Communication System: CDMA; Frequency: 836.52 MHz;Duty Cycle: 1:1

Medium parameters used: f = 836.52 MHz; ¢ = 0.9 mho/m; &, = 40.7; p = 1000 kg/m?®
Phantom section: Left Section

DASY4 Configuration:

- Probe: ET3DV6 - SN1551; ConvF(6.53, 6.53, 6.53); Calibrated: 2008-03-20

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

- Electronics: DAE4 Sn724; Calibrated: 2008-02-28

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

- Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build
176

Ear/Tilt, Ch.0384, Intenna, Bat. Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.219 mW/g

Ear/Tilt, Ch.0384, Intenna, Bat. Standard/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 14.5 V/m; Power Drift = -0.117 dB

Peak SAR (extrapolated) = 0.251 W/kg

SAR(1 g) = 0.203 mW/g; SAR(10 g) = 0.149 mW/g

Maximum value of SAR (measured) = 0.212 mW/g
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SAMSUNG FCC ID : A3LSCHU430 CDMA Body SAR

DUT: SCH-U430(BODY); Serial: FF-074-B

Program Name: SCH-U430 CDMA Body (Job No. : FF-074)

Procedure Name: Body, Ch. 0777, Ant. Intenna, Bat. Standard

Meas.Ambient Temp(celsius)-22.1,Tissue Temp(celsius)-22.0; Test Date-14/Apr/2008
Communication System: CDMA; Frequency: 848.31 MHz;Duty Cycle: 1:1

Medium parameters used: f = 848.31 MHz; ¢ = 0.98 mho/m; &, = 53.4; p = 1000 kg/m*
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DV6 - SN1551; ConvF(6.07, 6.07, 6.07); Calibrated: 2008-03-20

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

- Electronics: DAE4 Sn724; Calibrated: 2008-02-28

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

- Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build
176

Body, Ch. 0777, Ant. Intenna, Bat. Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.699 mW/g

Body, Ch. 0777, Ant. Intenna, Bat. Standard/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 19.1 V/m; Power Drift = -0.061 dB

Peak SAR (extrapolated) = 0.808 W/kg

SAR(1 g) = 0.612 mW/g; SAR(10 g) = 0.435 mW/g

Maximum value of SAR (measured) = 0.646 mW(/g
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SAMSUNG FCC ID : A3LSCHU430 CDMA Head SAR

DUT: SCH-UA430; Serial: FF-074-B

Program Name: SCH-U430 CDMA Right (Job No. : FF-074)

Procedure Name: Cheek/Touch, Ch.0777, Intenna, Bat. Standard

Meas.Ambient Temp(celsius)-22.1,Tissue Temp(celsius)-22.0; Test Date-14/Apr/2008
Communication System: CDMA; Frequency: 848.31 MHz;Duty Cycle: 1:1

Medium parameters used: f = 848.31 MHz; ¢ = 0.9 mho/m; &, = 40.7; p = 1000 kg/m?®
Phantom section: Right Section

DASY4 Configuration:

- Probe: ET3DV6 - SN1551; ConvF(6.53, 6.53, 6.53); Calibrated: 2008-03-20

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

- Electronics: DAE4 Sn724; Calibrated: 2008-02-28

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

- Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build
176

Cheek/Touch, Ch.0777, Intenna, Bat. Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.681 mW/g

Cheek/Touch, Ch.0777, Intenna, Bat. Standard/Zoom Scan 2 (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 20.5 V/m; Power Drift = 0.175 dB

Peak SAR (extrapolated) = 1.05 W/kg

SAR(1 g) = 0.591 mW/g; SAR(10 g) = 0.414 mW/g

Maximum value of SAR (measured) = 0.622 mW(/g
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SAMSUNG FCC ID : A3LSCHU430 CDMA Body SAR

DUT: SCH-U430(BODY); Serial: FF-074-B

Program Name: SCH-U430 CDMA Body (Job No. : FF-074)

Procedure Name: Body, Ch. 0777, Ant. Intenna, Bat. Standard

Meas.Ambient Temp(celsius)-22.1,Tissue Temp(celsius)-22.0; Test Date-14/Apr/2008
Communication System: CDMA; Frequency: 848.31 MHz;Duty Cycle: 1:1

Medium parameters used: f = 848.31 MHz; ¢ = 0.98 mho/m; &, = 53.4; p = 1000 kg/m*
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DV6 - SN1551; ConvF(6.07, 6.07, 6.07); Calibrated: 2008-03-20

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

- Electronics: DAE4 Sn724; Calibrated: 2008-02-28

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

- Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build
176

Body, Ch. 0777, Ant. Intenna, Bat. Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.699 mW/g

Body, Ch. 0777, Ant. Intenna, Bat. Standard/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 19.1 V/m; Power Drift = -0.061 dB

Peak SAR (extrapolated) = 0.808 W/kg

SAR(1 g) = 0.612 mW/g; SAR(10 g) = 0.435 mW/g

Maximum value of SAR (measured) = 0.646 mW(/g
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SAMSUNG FCC ID : A3LSCHU430 PCS Head SAR

DUT: SCH-UA430; Serial: FF-074-B

Program Name: SCH-U430 PCS Right (Job No. : FF-074)

Procedure Name: Cheek/Touch, Ch.0600, Intenna, Bat. Standard

Meas.Ambient Temp(celsius)-22.2, Tissue Temp(celsius)-21.6; Test Date-15/Apr/2008
Communication System: PCS; Frequency: 1880 MHz;Duty Cycle: 1:1

Medium parameters used: f = 1880 MHz; ¢ = 1.39 mho/m; &, = 39.9; p = 1000 kg/m*
Phantom section: Right Section

DASY4 Configuration:

- Probe: ET3DV6 - SN1551; ConvF(5.37, 5.37, 5.37); Calibrated: 2008-03-20

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

- Electronics: DAE4 Sn724; Calibrated: 2008-02-28

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

- Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build
176

Cheek/Touch, Ch.0600, Intenna, Bat. Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 1.09 mW/g

Cheek/Touch, Ch.0600, Intenna, Bat. Standard/Zoom Scan (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 12.5 V/m; Power Drift = 0.061 dB

Peak SAR (extrapolated) = 1.54 W/kg

SAR(1 g) = 0.977 mW/g; SAR(10 g) = 0.593 mW/g

Maximum value of SAR (measured) = 1.07 mW/g

diB
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SAMSUNG FCC ID : A3LSCHU430 PCS Head SAR

DUT: SCH-UA430; Serial: FF-074-B

Program Name: SCH-U430 PCS Right (Job No. : FF-074)

Procedure Name: Ear/Tilt, Ch.0600, Intenna, Bat. Standard

Meas.Ambient Temp(celsius)-22.2, Tissue Temp(celsius)-21.6; Test Date-15/Apr/2008
Communication System: PCS; Frequency: 1880 MHz;Duty Cycle: 1:1

Medium parameters used: f = 1880 MHz; ¢ = 1.39 mho/m; &, = 39.9; p = 1000 kg/m*
Phantom section: Right Section

DASY4 Configuration:

- Probe: ET3DV6 - SN1551; ConvF(5.37, 5.37, 5.37); Calibrated: 2008-03-20

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

- Electronics: DAE4 Sn724; Calibrated: 2008-02-28

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

- Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build
176

Ear/Tilt, Ch.0600, Intenna, Bat. Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.149 mW/g

Ear/Tilt, Ch.0600, Intenna, Bat. Standard/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 7.11 V/m; Power Drift = 0.036 dB

Peak SAR (extrapolated) = 0.167 W/kg

SAR(1 g) = 0.109 mW/g; SAR(10 g) = 0.067 mW/g

Maximum value of SAR (measured) = 0.114 mW(/g
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SAMSUNG FCC ID : A3LSCHU430 PCS Head SAR

DUT: SCH-UA430; Serial: FF-074-B

Program Name: SCH-U430 PCS Left (Job No. : FF-074)

Procedure Name: Cheek/Touch, Ch.0600, Intenna, Bat. Standard

Meas.Ambient Temp(celsius)-22.2, Tissue Temp(celsius)-21.6; Test Date-15/Apr/2008
Communication System: PCS; Frequency: 1880 MHz;Duty Cycle: 1:1

Medium parameters used: f = 1880 MHz; ¢ = 1.39 mho/m; &, = 39.9; p = 1000 kg/m*
Phantom section: Left Section

DASY4 Configuration:

- Probe: ET3DV6 - SN1551; ConvF(5.37, 5.37, 5.37); Calibrated: 2008-03-20

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

- Electronics: DAE4 Sn724; Calibrated: 2008-02-28

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

- Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build
176

Cheek/Touch, Ch.0600, Intenna, Bat. Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 1.20 mW/g

Cheek/Touch, Ch.0600, Intenna, Bat. Standard/Zoom Scan (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 9.41 V/m; Power Drift = -0.113 dB

Peak SAR (extrapolated) = 1.92 W/kg

SAR(1 g) = 1.07 mW/g; SAR(10 g) = 0.553 mW/g

Maximum value of SAR (measured) = 1.15 mW/g

diB
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SAMSUNG FCC ID : A3LSCHU430 PCS Head SAR

DUT: SCH-UA430; Serial: FF-074-B

Program Name: SCH-U430 PCS Left (Job No. : FF-074)

Procedure Name: Ear/Tilt, Ch.0600, Intenna, Bat. Standard

Meas.Ambient Temp(celsius)-22.2, Tissue Temp(celsius)-21.6; Test Date-15/Apr/2008
Communication System: PCS; Frequency: 1880 MHz;Duty Cycle: 1:1

Medium parameters used: f = 1880 MHz; ¢ = 1.39 mho/m; &, = 39.9; p = 1000 kg/m*
Phantom section: Left Section

DASY4 Configuration:

- Probe: ET3DV6 - SN1551; ConvF(5.37, 5.37, 5.37); Calibrated: 2008-03-20

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

- Electronics: DAE4 Sn724; Calibrated: 2008-02-28

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

- Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build
176

Ear/Tilt, Ch.0600, Intenna, Bat. Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.153 mW/g

Ear/Tilt, Ch.0600, Intenna, Bat. Standard/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 7.91 V/m; Power Drift = 0.130 dB

Peak SAR (extrapolated) = 0.198 W/kg

SAR(1 g) = 0.128 mW/g; SAR(10 g) = 0.077 mW/g

Maximum value of SAR (measured) = 0.139 mW(/g
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SAMSUNG FCC ID : A3LSCHU430 PCS Body SAR

DUT: SCH-U430(BODY); Serial: FF-074-B

Program Name: SCH-U430 PCS Body (Job No. : FF-074)

Procedure Name: Body, Ch. 0600, Ant. Intenna, Bat. Standard

Meas.Ambient Temp(celsius)-22.2, Tissue Temp(celsius)-21.6; Test Date-15/Apr/2008
Communication System: PCS; Frequency: 1880 MHz;Duty Cycle: 1:1

Medium parameters used: f = 1880 MHz; ¢ = 1.53 mho/m; &, = 51.9; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DV6 - SN1551; ConvF(5.13, 5.13, 5.13); Calibrated: 2008-03-20

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

- Electronics: DAE4 Sn724; Calibrated: 2008-02-28

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

- Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build
176

Body, Ch. 0600, Ant. Intenna, Bat. Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.721 mW/g

Body, Ch. 0600, Ant. Intenna, Bat. Standard/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 16.5 V/m; Power Drift = 0.066 dB

Peak SAR (extrapolated) = 1.17 W/kg

SAR(1 g) = 0.639 mW/g; SAR(10 g) = 0.371 mW/g

Maximum value of SAR (measured) = 0.685 mW(/g

diB
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SAMSUNG FCC ID : A3LSCHU430 PCS Head SAR

DUT: SCH-UA430; Serial: FF-074-B

Program Name: SCH-U430 PCS Left (Job No. : FF-074)

Procedure Name: Cheek/Touch, Ch.0600, Intenna, Bat. Standard

Meas.Ambient Temp(celsius)-22.2, Tissue Temp(celsius)-21.6; Test Date-15/Apr/2008
Communication System: PCS; Frequency: 1880 MHz;Duty Cycle: 1:1

Medium parameters used: f = 1880 MHz; ¢ = 1.39 mho/m; &, = 39.9; p = 1000 kg/m*
Phantom section: Left Section

DASY4 Configuration:

- Probe: ET3DV6 - SN1551; ConvF(5.37, 5.37, 5.37); Calibrated: 2008-03-20

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

- Electronics: DAE4 Sn724; Calibrated: 2008-02-28

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

- Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build
176

Cheek/Touch, Ch.0600, Intenna, Bat. Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 1.20 mW/g

Cheek/Touch, Ch.0600, Intenna, Bat. Standard/Zoom Scan (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 9.41 V/m; Power Drift = -0.113 dB

Peak SAR (extrapolated) = 1.92 W/kg

SAR(1 g) = 1.07 mW/g; SAR(10 g) = 0.553 mW/g

Maximum value of SAR (measured) = 1.15 mW/g
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SAMSUNG FCC ID : A3LSCHU430 PCS Body SAR

DUT: SCH-U430(BODY); Serial: FF-074-B

Program Name: SCH-U430 PCS Body (Job No. : FF-074)

Procedure Name: Body, Ch. 0600, Ant. Intenna, Bat. Standard

Meas.Ambient Temp(celsius)-22.2, Tissue Temp(celsius)-21.6; Test Date-15/Apr/2008
Communication System: PCS; Frequency: 1880 MHz;Duty Cycle: 1:1

Medium parameters used: f = 1880 MHz; ¢ = 1.53 mho/m; &, = 51.9; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DV6 - SN1551; ConvF(5.13, 5.13, 5.13); Calibrated: 2008-03-20

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

- Electronics: DAE4 Sn724; Calibrated: 2008-02-28

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

- Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build
176

Body, Ch. 0600, Ant. Intenna, Bat. Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.721 mW/g

Body, Ch. 0600, Ant. Intenna, Bat. Standard/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 16.5 V/m; Power Drift = 0.066 dB

Peak SAR (extrapolated) = 1.17 W/kg

SAR(1 g) = 0.639 mW/g; SAR(10 g) = 0.371 mW/g

Maximum value of SAR (measured) = 0.685 mW(/g
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SAMSUNG FCC ID : A3LSCHU430 BT Head SAR

DUT: SCH-UA430; Serial: FF-074-B

Program Name: SCH-U430 Bluetooth Right Slide Down(Job No. :FE-076)

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

Meas.Ambient Temp(celsius)-21.8,Tissue Temp(celsius)-21.6; Test Date-16/Apr/2008
Communication System: Bluetooth; Frequency: 2402 MHz;Duty Cycle: 1:1

Medium parameters used: f = 2402 MHz; ¢ = 1.82 mho/m; &, = 38.6; p = 1000 kg/m*
Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3080; ConvF(4.39, 4.39, 4.39); Calibrated: 2008-01-29

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

- Electronics: DAE4 Sn724; Calibrated: 2008-02-28

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

- Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build
176

Cheek/Touch, Ch.00, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement
grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.013 mW/g

Cheek/Touch, Ch.00, Ant.Intenna, Bat.Standard/Zoom Scan 2 (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 1.28 V/m; Power Drift = 0.119 dB

Peak SAR (extrapolated) = 0.016 W/kg

SAR(1 g) = 0.00891 mW/g; SAR(10 g) = 0.00444 mW/g

Maximum value of SAR (measured) = 0.010 mW(/g
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SAMSUNG FCC ID : A3LSCHU430 BT Body SAR

DUT: SCH-U430(BODY); Serial: FF-074-B

Program Name: SCH-U430 Bluetooth Body (Job No. : FF-076)

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

Meas.Ambient Temp(celsius)-21.8,Tissue Temp(celsius)-21.6; Test Date-16/Apr/2008
Communication System: Bluetooth; Frequency: 2402 MHz;Duty Cycle: 1:1

Medium parameters used: f = 2402 MHz; ¢ = 1.94 mho/m; &, = 52.5; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3080; ConvF(4.06, 4.06, 4.06); Calibrated: 2008-01-29

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

- Electronics: DAE4 Sn724; Calibrated: 2008-02-28

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

- Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build
176

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

Reference Value = 0.559 VV/m; Power Drift = 0.148 dB

Peak SAR (extrapolated) = 0.006 W/kg

SAR(1 g) = 0.00139 mW/g; SAR(10 g) = 0.000661 mW/g

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

Body, Ch.00, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.001 mW/g
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Serrareirnrsohas Falhriardamsy
Sarvico sulsse d'éalonnags
Sarvizio svizzaro di taraburs
Swiss Calibration Sarvice

Calibration Laboratory of
Schmid & Pariner '

Enginesring AG
Zoughaussiresse 43, B004 Zurich, Bwizsriand

Asradited by this Bwiss Socrectalion Sarvics [SA5) beeradilntion Na.: SCS 108
mmmmnnumwhm EA
Muwiitiisterad Agresmend for the moognition of calibrotion corlificaies

Glossary:

TSL tissue simulating liguid
MNORMxY.Z sengifivity in free space
ConvF sansitivity in TSL /f NORMx,y.z
DCP diode compression point

Polarization @ p rotation around probe axis
Polarization 5 8 rotation around an axis that is in the plane normal to probe axis (at
measurement center), l.e,, 8 = 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 2003

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

Methods Applied and Interpretation of Paramoters:
= NORMzx,y.z: Assessad for E-field polanzation 5 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx,y.z are =:u'|I:.r intermediate values, i.e., the uncerainties of
NORMx,y,z does not effect the E*-field uncertainty insida TSL (see below ConvE)

» NORM{fx.y.z = NORMzxy,z * frequency_response (see Frequency Responsa Charl), This
linearization is implemantad in DASY 4 software versions later than 4.2, The uncerainty of
the frequency response is included in the stated uncertainty of ConvF.

» DCPx,y.z: DCP are numerical linearization parameters assessed based on the data of
power sweep (no uncertainty required). DCP does not depend on frequency nor media.

+ ConvF and Boundary Effect Paramelers: Assessed in flat phantom using E-fiald (or
Temperature Transfer Standard for f < 800 MHz) and inside waveguide using analytical fisld
distributions based on power measuramanis for f > B00 MHz. The same sstups are usad for
assassmeant of the parameters applied for boundary compensation (alpha, depth) of which
typical uncertainty values are given. Thesa paramaters are used in DASY4 software to
improve probe accuracy close to the boundary. The sensitivity In TSL correspends 1o
NORMzx,y,z * ConvF whereby the uncartainty corrasponds o that given for ConvE. A
frequency dependent ConvF is usad in DASY version 4.4 and higher which allows extending

the validity from £ 50 MHz to = 100 MHz

= Sphacal isotropy (30 deviation from isotropy): in a flald of low gradients realized using a
flat phantom exposed by a patch antenna.

= Sensor Offset The sensor offeat corresponds to the offset of virtual measurement center
from the probe tip (on probe axis). No tolerance required.

Canlificate Mo, ET3-1581_Marl@ Fage 2 of &
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ET3DV6 SN:1551 March 20, 2008

¥

Probe ET3DV6

SN:1551

Manufactured: October 16, 2000
Last calibrated: March 20, 2007
Recalibrated: March 20, 2008

Calibrated for DASY Systems

[Mote: non-compalibla with DASY2 aystem!)
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ET3DVE SN:1551 March 20, 2008

DASY - Parameters of Probe: ET3DV6 SN:1551

Sensitivity in Free Space” Diode Compression”
Narmx 148 £104%  pVIVIm) DCP X 93 mV
NormY 1.57 £10.4%  pvivim)® DCP Y 93 mv
NormZ 1,46 £101%  pViI(Vim)y DCP Z 95 my

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please sea Page 8.

Boundary Effect
TSL 900 MHz  Typical SAR gradient: 5 % per mm
Sansor Cenbed 0 Phantom Surface Distanca 3. Tmm 4.7 mm
SAR, [%] Without Correction Algarithm 9.8 82
SR %] With Carrection Algorithm 0.8 04
TEL 1810 MHz  Typical SAR gradient: 10 % per mm
Sansor Ceanter fo Phaniom Surface Distanca 17 mm 4T mm
SAR, [%h] Withoul Correction Algorithm 121 7.1
SARy, %] With Commaction Algorithm 07 0.6
Sensor Offset
Probe Tip to Sensor Center 2.7 mm

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

* Tha uncartainiies af MormX,¥,Z co nol affect tha E™-Rald uncertany neice T30 [sea Pags 81
o Hmmwmm no reguinsd

Carifficate No: ET3-1551_Mars Page 4 of 8
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ET3DVE SN:1551 March 20, 2008

e

Frequency Response of E-Field

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

0 —
08 . I | N Y Wi — |
07 { .
08 {
0.5 | | | | | |
0 500 1000 1500 2004 2500 A0
1 [MHz]
Uncertainty of Frequency Response of E-field; £ 6.3% (k=2)
Cestificale Ma: ET3-1851_Mar(d Page 5af
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ET3DVE SN:1551 March 20, 2008

Receiving Pattern (¢), 3 = 0°

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

—&— 30 MHz
—— 100 MHz
—4—hixl MHz
— 1800 pHz
—ii— 2500 MHz

Unceriainty of Axial lsotropy Assessment: 2 0.5% [k=2)

Carificals No: ET3-1561_Mmr(8 Page 8ol 5
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ET3DVE SN:1551 March 20, 2008

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

:
I
=

T
1

Input Signal [uv]
s
n |
|
—

1.E+2 4

s 4
apaalHE—
=

B3I

1.E+0 g 1 11 |
1,000t 0.o01 o 1 ] 10

Uncartainty of Linearity Assessment: £ 0.68% (k=2)
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ET3DVG SN:1551 March 20, 2008

Conversion Factor Assessment

{ = 800 MHz, WGLS RS (head) = 1810 MHz, WGLS R22 (head)
40 ——1—-—1 P a0.40 )
a5 | g
a0 +
¥ | % 200

5.0
od + o -
i 10 20 an 40
x{mm]
== Arahdical —0— Measursmenis -—I—mﬁ'ﬂul e W ga BB (S
f[MHz) Validity MHs]”  TSL _Permittivity Conductivity  Alpha_Deplh _ CohwF Uncerainty
800 & 50/ 2 100 Head 415+5% 0.97+5% 0.7e 187 .53 +11.0% (k=2)

1810 25072100 Heoad 400+5% 1.40+8% 056 218 537 #+11.0% (k=2}

200 256072100
1810 50/ 100

550+ 5% 1.085: 5% 081 163  B07 & 10.0% (k=2)
533£5% 1.5245% D70 184 513 £ 11.0% (k=2)

§ 8

% Tha valldity of £ 108 Mbs oedy saplies for DASY vé.4 and higher (ses Paga 3} The uncertainty |s the FESS
of the Comd® uncestaimty at calibration fregusancy @nd ha uncaralngy for (ks indicobed tequancy bamd.

Certificale Ma: ET3-1551_Mar(d Pegadof 9
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ET3DVE SN:1551 March 20, 2008

I

Deviation from Isotropy in HSL
Error (§, &), f =500 MHz

Error [dB)

n
9-1.00=0.00 W0 B0=0.50 W-0.60-040 B-040-0.20 BW-0.20-0.00

Blog-030 B020-040 B040-080 @OG0-0.80 E0BI-1.00

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughaussirssse £1, D004 Zurich, Switseriand

Ancrodiai by i Swess Accrediistion Surios [BAS) Mccreditstion No.: SCS 108
The Swiss Accroditation Servics is one of the signatesies io the EA
Huitiiatmral Agresmant for the recagnition of calibrailon cartificates

Cligra

Callorasnon duln:

Condiion of e calibraind iam

This caitratinn corficaie documents the ecsbilty 1o rational sterdarnds, which realten ha pivsical unim of moesurames (5,
hn—mmnwmmmnﬂmmnwmmnmahm

Al pafitruione han Beon Condected i lhe coand |atoraton fecity envirnTrsni ismpamiven (22 + 300 énd homidty < T0%

Calblmlion Equlpman! wssd (A TE oriical tor caibrmion

| Prmary Starcands oN _ Cal Cain {Caltvated by, Cortifizain ho | Ghectiea Caklimbon
Pt meter E44158 GB12UEETY 29-MarTT (WETAS, No. 2E7-00570) Mar-08 |
Powsr sengor E44124, MY 14REITT T (METAS, Mo 21T-DEET0N ar-08
Prowesr sonsor E44138 M4 tapRoaT #-bor-0T [METAS, Mo, 217-006T0) Mdar08
Arleenon 3 08 Allswaior EIN: S8054 (3a) f-Aug-OF (METAS, Mo, TT7-00716) Aug-0E
Rederonos 20 8 Alenuaice £ 35000 [20n) 29-Mar Q1T (METAS, Mo, 217-00871) War-018
Refierance 30 <8 Amsnustor e B5120 {308) B-Aeg-CT [METAS, o, 217-007240) Aug-0H
Rafamants Probe ES30VI SH; 3013 2-Jan-08 (BPEAG, Ho, EB3-3013_Jan0s) dur1
DAEAS Bk 54 H-Agr-07 {EPEAG, Mo, DALE-654_apmT) Apr08 |
Saconday Standards o # Check Duie {n hoose| Scheduled Check ]
AF gonamcs HP BRIBC LSS AB2UD 700 d-jhug-00 (EPEAG, In housa chask D07 In hadsa check: Col-00
Ntk Arabhyzer HP BTS3E UsIranpsss 1B-Dd-ﬂ1dﬁﬂﬁ.hhumﬂumhwm':l In o checkc Crcd-0h
i Funotion
Calbraie) by
Approved by

This tabbmtion carifcste sral not ba Wmh“mmﬂmﬂdﬂw.

Cortiicate No: ES3-3080_Janig Paga 1 of 8




Calibration Laboratory of b, Schwaeizerischer Kalibrerdinis

Schmid & Partner = Sarvics susss ddlaknnsgs
Engineering AG z Burvisic svicrers di tarsturs

Zeughausstraase 43, BG4 Zurlch, Switsnriars “q@ Swews Castration Sarvice

Aoracditnd by e Ewiss AccisdEation Service {BAS] Agcraditation Ho.: SCE 108

Tret Swiss Accredistion Servics b ane of the signeiories & the LA
Mullllmaral Agreamant far the recogniticn of caiibralion cemdicates

Glossary:

TSL tissue simulating Nould
MORMx.y,z sensitivity In free space

ConF sensitivity in TSL { NORMx v,z
DCP diode compression point

Polarization ¢ p rotafion around probe axis
Polarization & & rotation around an axis that is in the plane normal to probe axis (at
measurement center), Le.. 5 = 0 is normal o probe axis

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2003, “"IEEE Recommended Practice for Datarmining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, December 2003

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

Methods Applied and Interpretation of Parameters:
* NORMx.y.z: Assessed for E-field polarization & = 0 (f < 200 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx,y.z are only intarmadiate values, i.e., the uncerainties of
NORMx.y,z doss not effect the E*-field uncertainty inside TSL (see below CanvF)

= NORM{f)x,y.z = NORMx.y,z " frequency_response (ses Frequency Response Chart), This
linearization ks implemented in DASY4 software versions later than 4.2. The unceriainty of
the frequency response Is Included in the stated uncertainty of ConvF.,

& DOCPyy.z: DCP are numarical linearization parameters assessed basoed on the data of
power sweep (no uncertainty required). DCP doas not depend on frequency nor media

= ConvF and Boundary Effect Paramaters: Assessed in flat phantom using E-field {or
Temperature Transfer Standard for f < 800 MHz) and Inside waveguide using analytical field
distributions basad on power measurements for f > 800 MHz. The same setups are used for
assessment of the parametars applied for boundary compensation (alpha, depth) of which
typical uncertainty values are given. These parameters are used in DASY4 software to
improve probe accuracy close to the boundary. The sensitivity in TSL comespands to
NORMx.y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A
frequency dependent ConvF s used in DASY version 4.4 and higher which allows axtending
the validity from £ 50 MHz to £ 100 MHz.

= Spherical isotropy (30 devialfon from isotropy): in a fleld of low gradients realized using a
fiat phamiom exposed by a patch antenna.

= Sensor Offset: The sensor offset cormesponds to the offset of virtual measuremeant center
from the probe tip (on probe axis). No tolerance required,

Cartficate Mo: ES3-3080_.Jen08 Pags  of @
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ES3DV3 SN:3080 January 29, 2008

Probe ES3DV3

SN:3080

Manufactured: March 14, 2005
Laslt calibrated: May 31, 2007
Recalibrated: January 29, 2008

Calibrated for DASY Systems

(Mofe: non-compatible with OASY2 syslaml ]

Ceriificain Mo; ES3-3050_JanCa Page 3ol §

- J&- (T

=1



ES3DV3 SN:3080 January 29, 2008

DASY - Parameters of Probe: ES3DV3 SN:3080

Sensitivity in Free Space” Diode Compression”
Normx 122 £10.9%  pVAVIm)® DCP X a4 mV
NormY 142 £1000%  pVVIm)® DCP Y 85 mv
NormZ 14T £109% pViVim)® DCP 2 82 mv

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Pleass sas Page 8.
Boundary Effect
TSL 500 MHz Typical BAR gradient: § % per mm
Bansor Center Io Phaniom Surface Distanca 10mm 4.0 mm
5AR,. %] Wilhowl Coraction Alganihem 12.2 6.8
SAR, [%] With Couvection Akgoriihm n.g o
TSL 1810 MHz Typbeal SAR gradient: 10 % per mm
Sensor Canler in Phaniom Surface Dstance 30 mim 4.0 mm
ZAR, [%6] Withisul Corectian Algorkm 13,8 7.8
BAR, [ With Comaction Algorithm 0.8 o7
Sensor Offsat
Probe Tip b Sansor Conber 2.0 wem

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

*Thlkm:fﬂnﬂﬁﬂ,tmm-hﬂﬂE‘Hdmuﬁ_&mMmﬂ,
¥ Meamerral ineanzaton paramier: Lncatenity sl mogses

Coariificass No: ES3-3080_Janis Pagae 4ol 8
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ES3DV3 SN:3080 January 29, 2008

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

T

| 0 500 100 1800 2000 2500 3000
—a—TEM —a— 22

Uncertainty of Frequency Responss of E-field: £ 8.3% (k=3)

Carsficale No: ES3-3080_Jand8 Page Sof 8
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ES3DV3 SN:3080 January 23, 2008

Receiving Pattern (¢), 3 = 0°

‘ f=G600 MHz, TEM ifi110EXX f= 1800 MHz, WG R22

Uncerfalnty of Axial lsotropy Assessmant: £ 0L.5% (k=2}

Cartfcale No: ES3-3080_Jan0f Paga @ of 8
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ES3DV3 SN:3080 January 28, 2008

1
Dynamic Range f(SAR4)
{Waveguide R22, f = 1800 MHz)
LE+T
1 3
[
LEG %:I o ] FiTOTaE
1E+5 i il s
2 1w T |
} H S
TEwS et : . =
} - Ii-._.]._;JIJI:
1.E#2
T . F 'F'F-'
- i } T
1240 I i. III 1.1 -JII 1l I g H I
0000 0001 004 01 1 10 00 |
BAR [mWicm']
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'_ M *eoe i
g.u-z M .!| ! .~:|; | |
o ' 1 1, |
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ES3DV3 SN:3080

W

f =900 MHz, WGLS
S

1

—&— Analytizal

January 28, 2008

Conversion Factor Assessment

f= 1810 MHz, WGLS Ri2 {head)
D

—&— Measremenis

f[MHz] Validity [MHz]®  TSL Permittivity Conductivity Alpha Depth  CofvF Uncertainty

900  +50/+ 100 Head 415+5% 0.87+5% 100 135 597 + 11.0% (k=2)
1890 x50/ + 100 Head 40.0+8% 140+ 5% rd 159 496 = 11.0% [k=2)
2000 =50/+100 Head 400+5% 140%5% 088 140 465 +11.0% (k=2
2450 =50/ 4100 Head 2824+58% 1B01i56% Q.78 1485 430 4+11.8% (=2
00 & 60 & 100 Body BEO0:8% 1.064+5% 100 1.8 567 £11.0% (k=2)
1810  +50/+ 100 Body 533+5% 152+5% 0B8 137 488 & 11.0% (k=2
2000 450/ 4100 Body E33+5% 1.5+5% T8 150 434 +11.0% (k=3)
2450 £ 5071100 Body S27+5% 185:5% 080 133 4068 2 11.8% (k=2)

F The validity of £ 100 MHz only spgibes Tar DAEY wi.d snd higher (ses Page 3} Tha uncertainty is tha RES
of e ConvF uncertalnty at cal@eailon freguancy ard Bw uncarisinty for the isdcaisd treguancy Band

Cartiicate No: ES3-3180_JanD&
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ES3DV3 SN:3080 January 29, 2008

Deviation from Isotropy in HSL
Error (§, 3}, =500 MHz

Emor [dB]

=]

B-1.00-0 50 B-0 800060 -0 50060 B-0.40-0.20 W-0.20-000
E00020 EO200a) BEO40-080 B)80-080 W0 &R0

Unceriainty of Spherical isoiropy Assessmont; £ 2.6% (k=3)

Cerificate Moo E53-3080_Jan06 Puge 8 of 9
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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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g Schwalzerischar Maiktriordians
c Service sulsss d'#alonnage

Bervitio Svizoeds o inralurs
S Swiss Calibration Service

Engineering AG
Toujhausnirasss 43, 3084 Tuvich, Swaiseriand =.gl,¢-"‘.-:~,“*- ¥

gl iale®

Calibration Laboratory of Ty,
Schmid & Partner %
—

Accreciind by the Swiss Federal Ofion of Metology and Accreditsicn Accreditstion Mo.; SCS 108
The Swiss Accrediation Service s ons of the signeiores o the EA

Mufililateral Agresmand lar ihe recognition ol caiiralion cartifioates

cist  Samsung (Dymstec) Cartificats Mo: D1900V2-5d082_Apr0T
[CALIBRATION CERTIFICATE |
Object D1800V2 - SN; 5d0B2
Caiitention procadurs(s) oA CAL-05.vB

Calibration procedurs for dipole validation kits

Calbration date: April 11, 2007

Conditon of fhe calivaled iiem |1 Tolaranca

This caltsation certificale documents the tmceabilty 1o national starcards, which reaiize ihe physical units of massuamants (51
The measurermanis ard s unceriaimies with conlicencs probabiily sre ghan an i foliowng pages and are pan of e pericate

Al saliteations Fuve been conduciad in tha dosed labomiory facikty, envronmont emperatine {23 & 3°C and humidity = 70%

Cafibration Equigemani uked {MATE enlicsl for calibralion )

Primary Siandards 0 i Cal Daln [cnmmw.mnuum.; Sohoduled Cailrason
Power misler EPM-L424, GRITABOTOL 03-0cd-08 (METAS, Ho. 217-00808) D07
Power sermor HP B4014 UEATE2TH] 03-0c4-08 (METAS, Mo, 217-00800) Cica-07
Fisfernncn 20 dil Aol A 5080 [20g) 10-Auig-08 {METAS, Ma 217-00881) Aug-o7
Rsfernnos 10 dB Aseriaio M) 504T.2 [106) 10-Auig=0ofi {METAS, Mo 21 7-00501] Aug-o7
Fefernnos Probe ETIOVE 5M: 1507 10-Cict-00 [SPEAG, Mo, ETIAB07_Coii) SR
Aefernncs Probe ES50VI &M 3024 19-Cct-08 |SPEAG, No. ES3-M128 _Dctig) D7
[HAEA SMam - Jdan-07 [SPE AT, Mo, DARL000_JandT) Jar-0i
Encordary Starcaedy L]} Cratick Diati din Nous)| Bcheculog Chach
Porwar sansar HP B4814 MYAI062317 16-Ocl-(2 (BPEAG. in houme chock Ocl-05] I house check: Cict07
RF gerwrnlor Agikenl 44218 Y 410008TS 11-0my-05 (SPEAD, in Fouse check Mov-08) I hoiss dheck: Nov-07
Hutwork Analyze HP BTS3E LSITIe0eas 54208 18-Oci-01 (BPEAG, in house chock Ocl-08) W houss chck: Det07
Hame Funciion ] lutm
Cofitirabed try: Claudo Leusinr Laboraiory Technioan ) ll\,
A

Apprersd by afa Pokovc Technical e 2]

e

Issuad Apnl 12, 3007

This calitenlion carificals shal nﬂhm-qinulmlmulm#uunlnm

Cartificate Ma: 01 000VZE-50082 ApAOT Paga 1 of 8 S [
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Calibration Laboratory of A
Schmid & Partner A=
Enginearing AG —

Zoughaussirasss 43, 8004 Zurich, Switseriand ﬁ-ﬁ*
alaghit

Bohwalgariachar Malibriordians
Barvice &iudsids d'dlalannage
Barvieis avigseio o laraiura
Bwins Calibration Sarvice

#ccrediled by the Swess Federal Offios of Molmlogy and Aocrecdiasion Accrediistion Ne! SCS 108
The Swiss Accreditalion Service s one of the signatorios bo ths EA
Bulsisiarsl Agraament for tha recagrilicn of calibration certificates

Glossary:

TSL lissue simulating liquid

ConvF sansitivity in TSL f NORM x,y 2
NJA, not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2003, "|[EEE Racommended Practice for Datermining 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-heid
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 QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequancy
Elactromagnatic Fialds; 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 Decumentation:
d) DASY4 Systam Handbook

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

» Antenna Paramelers with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of tha flat phantom saction, with the arms orented
paraliel to the body axis.

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

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

* SAR measured: SAR measured at the stated antenna inpul 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 resull,
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Measurement Conditions
DASY system configuralion, as far as nal given on pags 1.

DASY Varsion DaSYd Va7
Extrapaiation Advanced Exirapolabon
Phaniom Modular Flsd Phaniom VE.0
Distence Dipods Cantar - TSL 10 rriemi with Spacer
Zoom Scan Resolution du. dy, dz =& mm
Fregquancy 1900 MHz £ 1 MHz
Head TSL paramelars
Tha following paramedens and calculations were agplied,
Ternparaturs Permittivity Conductivity
Hominal Hoad TSL paramaters 22.0°C 400 1.40 mho/im
Moasured Head TSL paramaiers {#2.0£0.2)"C B5:6% 148 mhohm £ 6 %
Haad T5L femparaiure during test (21.5+0.2)"C = =
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL condilion
S54R massunad 250 m'W inpul power 43 mW I g
SAR nomalized normalized o 1W IrTmMWig
SAR for nominal Hesd TSL paramebers ' narmalized to 1% 6.7 mW i g £ 17.0 % (k=2)
SAR averaged over 10 cm’ {10 g} of Head TSL Condition
SAR measumd 260 mW inpull powar 5.00mW (g
SAR normalized nommalized 1o 1W 20,0 mW | g
SAR for nominal Head TSL parametars ' nonmalized 1o 1W 10.7 mW /g £ 16,5 % (k=2)

! Comection Io nominal TSL paramalars accarding o d), chagier “SAR Sensiilvises®
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Appendix
Antenna Parameters with Head TSL

impadance, ransiommed 1o fead poin BET O+ 05 |0
Raturn Loss - 23,3 dB

General Antenna Parameters and Design

Elecirical Delay (ans direstian) 1.198 ns

Adtar long term use with 100W radisled power, only a slighl warming of the dipole near the fesdpoint can be measured

The dipole is madae of siendard samirigid coazial cable. The center conducior of the feading line (s directly sonnectad io tha
second arm of the dipole, The antenna is therdor shori-circullad for DC-signals.

o excessive force musl be applied 1o the dipale arms, becauss thay mighl band or the scldered connections near tha
Imadpoind may ba damaged.

Additional EUT Data

bManufaciured by SPEAG
Manufaciured on Juna 28, 2006
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DASY4 Validation Report for Head TSL

Date/Timse: 11,04, 2007 14:46:50
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipoale 1900 MHz; Tvpe: D900V ; Serial; 1900V - SN:5d0482

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

Medium: HSL U10 BB,

Medium parameters used: = 1900 MHz: a = 1.46 mho/m; & = 39.5; p = 1000 kg/m’
Phuntom section: Flat Section

Messurement Standand: DASY4 (High Precision Assessment )

DASY S Configumtion:
&  Probe: ETADYE « 5K 507 (HF) ConvF(d, 97, 407, 4.97) Calibeabed: 19, 10,2006
®  Semaor-Surfese dimm (Mechanical Surface Detection)
#  Eleotronice: DAES Bnf0]; Calibrubed: 30.00.2007
#  [Mamicm: Fla Phantom 5.0 { ranc; Types QDOOBF0A A

& Mensuremsnl SW DASYY, V4.7 Build 53; Postprocessing 5% SEMCAD, V.8 Build 172

Pin = 250 mW; d = 10 mm/Zoom Secan (7x7x7YCube 0:
Measurement grid: dx=5mm, dy=3mm, de=5mm

Reference Walue = B8.0 V/m; Power Drift = 0,085 4B

Peak SAR (extrapolated) = 16.1 Wikg

SAR( g) = 943 mW/g: SAR(10 g) =S mWig

Maximum value of SAR {measured) = 10.6 mW/g

-3.56

-T.12

-10.7

-14.2

<17.8

B = |DAmW/ e

Cenilicals Mo D1900V2-S4083 AprdT Page & of &




Impedance Measurement Plot for Head TSL
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Calibration Laboratory of W

Schmid & Partner N
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mw 43, 8004 Zurich, Switzertand Y

ST Ty

Accradited by the Swiss Federal Office of Metrology and Accreditation
The Swiss Accreditation Service ls one of the signatories to the EA
Muitilateral Agreamant for the recognition of calibration certificates

Client

Cabbration Equipment usad (MATE critical for calibration)

This calibration cerificate documants the tracaability to national standards, which realize the physical units of measurements (S1).
The measurements and the uncarainties with confidence probability are given on the following pages and ane par of the cerificate,

All calibrations have been conducted in the cosed laboratory Baclity: environment temperature (22 4 3°C and humidity < T0%.

S Schweizerischer Kalibrierdienst
c mﬂ“ﬂ“ﬂlﬂlﬂl

Servizio svizzero di taratura
S swiss Calibration Service

Calibrated by

Primary Standards D # Cal Date (Calibrated by, Cartieate No.) Schedubed Calibralion
Pawer meter EPM.4424 GBITABOTO4 04-0ct-05 (METAS, No. 251-00516) Oct-06

Power sensor HP B4B1A US3T292783 04-0ct-05 (METAS, No. 251-00516) Oct-06

Reference 20 dB Attenuator SN: 5086 (20g) 11-Aug-05 (METAS, No 251-00498) Aug-06

Reference 10 dB Attenuator SN: 5047.2 (10r) 11-Aug-05 (METAS, No 251-D0498) Aug-06

Reference Probe ES30VZ SN 3025 28-0ct-05 (SPEAG, No. ES3-3025_Oct0S) Oct-06

DAE4 SN 601 15-Dec-05 (SPEAG, No. DAE4-601_DecOS)  Dec-06

Secondary Standands D # Check Date (in house) Scheduled Check
Power sensor HP BAB1A MY41092317 18-0c4-02 (SPEAG, in house check Oct-05)  In house check: Oct-07
BF generato Sglent B2 10 MT4 1000675 11-May-05 (SPEAG, In house chack Nov-05) I NoGSe chack! Nav-07
Network Analyzer HP B753E US3TIO0SES S4206  18-Oct-01 (SPEAG, in house chack Mov-0S) I house chack: Nov-D8

This calibraticn cerificate shall not be reproduced excepd in full without written approval of the laboralory. i
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Calibration Laboratory of

A FALT S Schweizerischer Kalibrierdienst
Schmid & Partner == G Service suisse détalonnage
Engineering AG ST Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland R S Swiss Calibeation Sarvice
'] L illialst
Accredited by the Swiss Federal Office of Matrology and Accreditation Accreditation No.: SCS 108

The Swiss Accreditation Service |8 one of the signatories to the EA
Mulilateral Agreemant for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity 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 Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, December 2003

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

¢) 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 Maobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4 System Handbook

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

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

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

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

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

o 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.

Coertificale No: D245002-T08_JulDE Page 2 of &




Measurement Conditions

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

DASY Version DASY4 VaT
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mim with Spacer
Zoom Scan Resolution ds, dy, dz =5 mm
Freguency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperatiure Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 3a.2 1.80 mhaim
Measured Head TSL parameters (22.0£0.2)°C 3B4+6% 1.84 mho/m £ 6 %
Head T5L temperature during test (23.0 £0.2)°C e -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL condition
SAR measured 250 mW input power 141 mW/g
SAR normalized normalized to 1W 56.4 mW /g
SAR for nominal Head TSL paramatars ' normalized to TW 553 mW /g 217.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power B.52mW /g
SAR normalized normalized to 1W 281 mWig
SAR for nominal Head TSL parameters ' normalized to 1W 258 mW /g 18.5 % (k=2)

' Cormmaction to nominal TSL parameters according to d), chapter *SAR Sensitivities”
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Appendix
Antenna Parameters with Head TSL

Impedance, iransformed o feed point 5280-0.7 52

Return Loss -31.1dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.160 ns

Aftar long tarm usa with 100W radiated power, only a shight warming of the dipole near the feadpoint can be measured.

The dipole is made of standard semirgid coaxial cable. The center conductor of the feeding line is directly connected o the
second am of the dipole. The antenna is therefore shor-circuited for DC-signals,

Mo excessive force must be applied fo the dipole arms, because they might band or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Manufactured on July 05, 2002
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DASY4 Validation Report for Head TSL

Date/Time: 11.07.2006 10:53:19
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SNT08

Communication System: CW-2450); Frequency: 2450 MHz;Duty Cycle: 1:1
Medium: HSL U10 BE_060425;

Medium parameters used: f= 2450 MHz; ¢ = 1.84 mho/m; £ = 38.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY 4 (High Precision Assessment)

DASY4 Configuration:
#  Probe: ES3IDV2 - SN3025 (HF); ConvF{4.4, 4.4, 4.4); Calibrated: 28.10.2005
¢ Sensor-Surface: 4mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601; Calibrated: 15.12.2005
#  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA:

& Measurement SW: DASY4, V4.7 Build 44, Postprocessing SW: SEMCAD, V1K Build 171

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

Reference Value = 92.7 V/m; Power Drift = 0.031 dB

Peak SAR (extrapolated) = 29.5 Wikg

SAR(1 g) = 14.1 mW/g; SAR(10 g) = 6.52 mW/g

Maximum value of SAR (measured) = 15.3 mW/g
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Impedance Measurement Plot for Head TSL
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