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APPENDIX 3 : Testinstruments
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1. Equipment used

Control No. Instrument Manufacturer IModel No Serial No Test Item Calibration Date *
Interval(month)
MPM-01 Power Meter Agilent E4417A GB41290639 | SAR 2008/02/06 * 12
MPSE-01 Power Sensor Agilent [E9300B US40010300 SAR 2008/02/04 * 12
MPSE-03 Power sensor Agilent [E9327A US40440576 SAR 2008/02/09 * 12
MAT-20 Attenuator(10dB)(above | HIROSE ELECTRIC AT-110 - SAR 2009/01/16 * 12
1GHz) CO.,LTD.
MAT-22 Attenuator(10dB) DC- Orient Microwave [BX10-0476-00 - SAR 2008/03/04 * 12
18GHz
MAT-15 Attenuator(30dB) Agilent 8498A US40010300 SAR 2008/02/21 * 12
MSG-10 Signal Generator Agilent INSI81A MY47421098 [SAR 2008/06/16 * 12
MRFA-02 RF Power Amplifier OPHIR S056F 1005 SAR 2008/07/01 * 12
MHDC-11 Dual Directional Coupler | Hewlett Packard 778D 16605 SAR Pre Check
MHDC-12 Dual Directional Coupler | Hewlett Packard 772D 2839A0016 SAR Pre Check
MNA-01 Network Analyzer Agilent/HP [E8358A US41080381 SAR 2008/08/21 * 12
MPB-03 Dosimetric E-Field Probe | Schmid&Partner EX3DV3 3507 SAR 2008/01/25 * 12
Engineering AG
MRENT-76 Dosimetric E-Field Probe | Schmid&Partner [ET3DV6 1741 SAR 2008/09/17 * 12
Engineering AG
MDAE-01 Data Acquisition Schmid&Partner DAE3 V1 509 SAR 2008/07/10 * 12
Electronics Engineering AG
MSTW-16 DASY4 Schmid&Partner IDASY4 V4.7 - SAR -
Engineering AG Build71
MRENT-10 Dipole Antenna Schmid&Partner DI00V2 031 SAR 2007/11/12 * 24
Engineering AG
MRENT-48 Dipole Antenna Schmid&Partner D1800V2 214 SAR 2007/07/10 * 24
Engineering AG
MDA-06 Dipole Antenna Schmid&Partner D1800V2 2d040 SAR 2008/12/16 * 24
Engineering AG
MDA-07 Dipole Antenna Schmid&Partner D2450V2 713 SAR 2008/09/08 * 24
Engineering AG
MDPK-01 Dielectric probe kit Agilent 85070D - SAR Pre Check
MPS-01 SAM Phantom Schmid&Partner SAM Twin Phantom| 1196 SAR Pre Check
Engineering AG V4.0
MOS-05 Thermo-Hygrometer Custom (CTH-190 810201 SAR 2008/04/03 * 12
MOS-10 Digtal thermometer HANNA Checktemp-2 MOS-10 SAR 2009/01/15 * 12
- Head 900MHz - - - Daily check Target value + 5%
- Body 900MHz - - - Daily check Target value + 5%
- Head 1800MHz - - - Daily check Target value + 5%
- Body 1800MHz - - - Daily check Target value + 5%
- SAR room - - - Daily check
Ambient Noise<0.012W/kg
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2. Dosimetry assessment setup

These measurements were performed with the automated near-field scanning system DASY4 from Schmid & Partner
Engineering AG (SPEAG). The system is based on a high precision robot (working range greater than 0.9 m), which
positions the probes with a positional repeatability of better than +/- 0.02 mm. Special E- and H-field probes have been
developed for measurements close to material discontinuity, the sensors of which are directly loaded with a Schottky
diode and connected via highly resistive lines to the data acquisition unit. The SAR measurements were conducted with
the dosimetry probe EX3DV3, SN: 3507 & ET3DV6 SN: 1741(manufactured by SPEAG), designed in the classical
triangular configuration and optimized for dosimetric evaluation. The probe has been calibrated according to the
procedure described in [2] with accuracy of better than +/-10%. The spherical isotropy was evaluated with the procedure
described in [3] and found to be better than +/-0.25 dB. The phantom used was the

SAM Twin Phantom as described in FCC supplement C, IEEE P1528 and CENELEC EN50361.
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3. Configuration and peripherals
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The DASY4 system for performing compliance tests consist of the following items:

1. A standard high precision 6-axis robot (Stdubli RX family) with controller and software.
An arm extension for accommodating the data acquisition electronics (DAE).

2. A dosimetric probe, i.e., an isotropic E-field probe optimized and calibrated for usage in tissue simulating liquid. The

probe is equipped with an optical surface detector system.

3. A data acquisition electronic (DAE), which performs the signal amplification, signal multiplexing,
AD-conversion, offset measurements, mechanical surface detection, collision detection, etc. The unit is battery powered
with standard or rechargeable batteries. The signal is optically transmitted to the EOC.

4. The Electro-optical converter (EOC) performs the conversion between optical and electrical of the signals for
the digital communication to the DAE and for the analog signal from the optical surface detection.
The EOC is connected to the measurement server.

5. The function of the measurement server is to perform the time critical tasks such as signal filtering, control of
the robot operation and fast movement interrupts.

6. A probe alignment unit which improves the (absolute) accuracy of the probe positioning.

7. A computer operating Windows 2000.

8. DASY4 software.

9. Remote control with teaches pendant and additional circuitry for robot safety such as warning lamps, etc.

10. The SAM twin phantom enabling testing left-hand and right-hand usage.

11. The device holder for handheld mobile phones.

12. Tissue simulating liquid mixed according to the given recipes.

13. Validation dipole kits allowing to validate the proper functioning of the system.
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4. System components
4.2.1 EX3DV3 Probe Specification

Construction:

Symmetrical design with triangular core

Built-in shielding against static charges

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

Calibration(S/N 3507):

Basic Broad Band Calibration in air : 10-3000 MHz

Conversion Factors(Head and Body): 450MHz,900 MHz,1810MHz,2000MHz,2450MHZ
5.2GHz,5.3GHz,5.5GHz,5.6GHz,5.8 GHz

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

Directivity:
+/-0.3 dB in HSL (rotation around probe axis)
+/-0.5 dB in tissue material (rotation normal probe axis)

Dynamic Range:
10uW/g to > 100 mW/g;Linearity: +/-0.2 dB(noise: typically < luW/g)

Dimensions:

Overall length: 330 mm (Tip: 20 mm)

Tip diameter: 2.5mm (Body: 12 mm)

Typical distance from probe tip to dipole centers: 1 mm

Application:
Highprecision dosimetric measurement in any exposure scenario

(e.g., very strong gradient fields).Only probe which enables compliance
testing for frequencies up to 6GHz with precision of better 30%. EX3DV3 E-field Probe
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4.2.2 ET3DV6 Probe Specification

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., glycol ether)

Calibration (SN:1741):
Conversion Factors (CF) for
1750MHz (Head and Body)

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

Directivity:
+/-0.2 dB in brain tissue (rotation around probe axis)
+/-0.4 dB in brain tissue (rotation normal probe axis)

Dimensions:

Overall length: 330 mm (Tip: 16 mm)

Tip length: 16 mm

Body diameter: 12 mm (Body: 12 mm)

Tip diameter: 6.8 mm

Distance from probe tip to dipole centers: 2.7 mm

Application:

General dosimetric up to 3 GHz

Compliance tests of mobile phones Inside view of

Fast automatic scanning in arbitrary phantoms ET3DV6 E-field Probe
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SAM Twin Phantom

Construction:

The shell corresponds to the specifications of the Specific
Anthropomorphic Mannequin (SAM) phantom defined in
IEEE 1528-200X, CENELEC EN 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.
Reference markings on the phantom allow the complete setup
of all predefined phantom positions and measurement grids by
manually teaching three points with the robot.

Shell Thickness:

2 +/-0.2 mm

Filling Volume:

Approx. 25 liters SAM Twin Phantom
Dimensions:

(Hx L x W): 810 x 1000 x 500 mm

Device Holder for Transmitters

In combination with the SAM Twin Phantom V4.0, the
Mounting Device 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
positioned according to the FCC and CENELEC 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 configurations.

To produce the worst-case condition (the hand absorbs antenna
output power), the hand is omitted during the tests.

Device Holder
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5. Test system specifications

Robot RX60L
Number of Axes : 6
Payload : 1.6 kg
Reach : 800mm
Repeatability : +/-0.025mm
Control Unit : CS7T™™M
Programming Language : V+
Manuafacture : Stéubli Unimation Corp. Robot Model: RX60

DASY4 Measurement server

Features : 166MHz low power Pentium MMX
32MB chipdisk and 64MB RAM Serial link to DAE (with watchdog supervision)
16 Bit A/D converter for surface detection system
Two serial links to robot (one for real-time communication which is supervised by
watchdog)
Ethernet link to PC (with watchdog supervision)
Emergency stop relay for robot safety chainTwo expansion slots for future
applications

Manufacture : Schimid & Partner Engineering AG

Data Acquisition Electronic (DAE
Features : Signal amplifier, multiplexer, A/D converter and control logic
Serial optical link for communication with DASY4 embedded system (fully remote
controlled) 2 step probe touch detector for mechanical surface detection and
emergency robot stop (not in -R version)

Measurement Range : 1 uV to>200 mV (16 bit resolution and two range settings: 4mV,
400mV)

Input Offset voltage : <1 pV (with auto zero)

Input Resistance : 200 MQ

Battery Power : > 10 h of operation (with two 9 V battery)

Dimension : 60 x 60 x 68 mm

Manufacture : Schimid & Partner Engineering AG
Software

Item : Dosimetric Assesment System DASY4

Type No. : SD 000 401A, SD 000 402A

Software version No. : DASY4 V4.7 Build71

Manufacture / Origin Schimid & Partner Engineering AG
E-Field Probe

Model : EX3DV3/ET3DV6

Serial No. : 3507 /1741

Construction : Symmetrical design with triangular core

Frequency : 10 MHz to 6 GHz

Linearity : +/-0.2 dB (30 MHz to 3 GHz)

Manufacture : Schimid & Partner Engineering AG
Phantom

Type : SAM Twin Phantom V4.0

Shell Material : Fiberglass

Thickness : 2.0 +/-0.2 mm

Volume : Approx. 25 liters

Manufacture : Schimid & Partner Engineering AG
UL Japan, Inc.
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6. 900MHz Simulated Tissues Composition

Ingredient MiXTURE(%)
Head 900MHz Muscle 900MHz
Water 40.29 50.75
Sugar 57.90 48.21
Cellulose 0.24 0.00
Salt 1.38 0.94
Preventol 0.18 0.10

7. 900MHz Validation Measurement

Simulated tissue liquid parameter

7-a  Simulated Tissue Liquid Parameter confirmation

The dielectric parameters were checked prior to assessment using the HP85070D dielectric probe kit.
The dielectric parameters measurement are reported in each correspondent section.

7-b Head 900 MHz

Type of liquid . Head 900 MHz
Ambient temperature (deg.c.) : 24.5
Relative Humidity (%) : 40
DIELECTRIC PARAMETERS MEASUREMENT RESULTS
Date  |Frequency Liquid Temp [deg.c] Parameters Target Value *1]  Measured Deviation [%] Limit [%]
Before After
Relative Permittivity er 41.5 41.4 -0.2 +/-5
12-Dec | = 835 22.0 22.0 Coductivity o [mho/m] 0.90 0.88 22 15
12-Dec 900 220 220 Relativ.e F’ermittivity €1 41.5 40.7 -1.9 +/-5
Coductivity o [mho/m] 0.97 0.95 -2.1 +/-5

*1 The target values is a parameter defined in FCC OET 65
DIELECTRIC PARAMETERS MEASUREMENT RESULTS

Date  |Frequency Liquid Temp [deg.c] Parameters Target Value *2]  Measured Deviation [%] Limit [%]
Before After
Relative Permittivity er 39.5 40.7 3.0 +/-10
12-Dec 900 22.0 22.0
Coductivity o [mho/m] 0.94 0.95 1.1 +/-10

*2 The target value is the calibrated dipole Head TSL parameters. (D900V2 SN:031)
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7-c Muscle 900MHz
Type of liquid Muscle 900 MHz
Ambient temperature (deg.c.) 24.5
Relative Humidity (%) 38

DIELECTRIC PARAMETERS MEASUREMENT RESULTS

Date Frequency Liquid Temp [deg.c] Parameters Target Value*1| Measured Deviation [%] Limit [%]
Before A fter
_ Relative Permittivity er 55.0 54.8 -0.4 +/-5
16-Dec | 900 22.5 225 0o ductivity o [mho/m] 1.05 1.07 1.0 /5
Relative Permittivity er 55.2 55.6 0.7 +/-5
16-Dec | 835 225 225 [Coductivity o [mho/m] |__0.97 0.99 21 s

*1 The target values is a parameter defined in FCC OET 65

DIELECTRIC PARAMETERS MEASUREMENT RESULTS

Date  |Frequency Liquid Temp [deg.c] Parameters Target Value *2|  Measured Deviation [%] Limit [%]
Before After
Relative Permittivity er 54.3 54.8 0.9 +/-10
16-D 900 22.5 22.5
©¢ Coductivity o [mho/m] 1.06 1.07 0.9 .10

*2 The target value is the calibrated dipole Body TSL parameters. (D900V2 SN:031)
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8. 900MHz System validation data
Prior to the assessment, the system validation kit was used to test whether the system was operating within its

specifications of +/-10%. The validation results are in the table below. Please refer to APPENDIX3.

Frequency
Liquid depth (cm)

Ambient temperature (deg.c.)
Relative Humidity (%)

900MHz
15.0

24.5(12 to 16-Dec)
40(12-Dec), 38(16-Dec)

Dipole D900V2 SN:031
Power 250mW
SYSTEM PERFORMANCE CHECK
Liquid (900MHz) System dipole validation target & measured
Type Liquid Temp [deg.c.] Relative Permittivity Conductivity SAR 1g[W/kg] Deviation Limit
R er o [mho/m] [%] [%]
Before After Target | Measured | Target | Measured | Target*] | Measured
12-Dec Head 22.5 22.5 41.5 40.7 0.90 0.95 2.7 2.55 -5.6 +/-10

*1 The target values is a 1g SAR value defined in IEEE Standard 1528.

SYSTEM PERFORMANCE CHECK
Liquid (900MHz) System dipole validation target & measured
Type Liquid Temp [deg.c.] Relative Permittivity Conductivity SAR 1g [W/kg] Deviation Limit
Date er o [mho/m] [%] [%]
Before After Target Measured Target Measured | Target*2 | Measured
12-Dec Head 22.5 22.5 39.5 40.7 0.94 0.95 2.68 2.55 -4.9 +/-10
16-Dec Body 22.5 22.5 54.3 54.8 1.06 1.07 2.74 2.84 3.6 +/-10

*2 The target value is a manufacturer calibrated dipole 1g SAR value. (D900V2 SN:031)
Note: Please refer to Attachment for the result representation in plot format

Signal
Generato

Dir.Coupler

Cable

attz )

Att1

=4

Test system for the system performance check setup diagram

900MHz System
performance check setup
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9. 900MHz Validation Measurement data

Head / 900MHz System Validation / Forward Conducted Power : 250mW

Dipole 900 MHz; Type: D900V2; Serial: 031

Communication System: CW; Frequency: 900 MHz;Crest factor:1

Medium: HSL900 Medium parameters used: f= 900 MHz; 6 = 0.95 mho/m; &, = 40.7; p = 1000 kg/m’
Phantom section: Flat Section

DASY4 Configuration:

- Probe: EX3DV3 - SN3507; ConvF(11.05, 11.05, 11.05); Calibrated: 2008/01/25

- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Phantom: SAM 1196

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

Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 3.19 mW/g

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 58.6 V/m; Power Drift =-0.017 dB

Peak SAR (extrapolated) = 3.94 W/kg

SAR(1 g) = 2.55 mW/g; SAR(10 g) = 1.64 mW/g

Maximum value of SAR (measured) = 3.29 mW/g

Test Date = 12/12/08
Ambient Temperature = 24.5 degree.c
Liquid Temperature = Before 22.5 degree.C , After 22.5 degree.C

iy
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Body / 900MHz System Validation / Forward Conducted Power : 250mW

Dipole 900 MHz; Type: D900V2; Serial: 031

Communication System: CW; Frequency: 900 MHz;Crest factor:1

Medium: M900 Medium parameters used: f =900 MHz; ¢ = 1.07 mho/m; &, = 54.8; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: EX3DV3 - SN3507; ConvF(10.43, 10.43, 10.43); Calibrated: 2008/01/25

- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Phantom: SAM 1196

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

Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 3.62 mW/g

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 57.5 V/m; Power Drift = -0.055 dB

Peak SAR (extrapolated) = 4.34 W/kg

SAR(1 g) = 2.84 mW/g; SAR(10 g) = 1.84 mW/g

Maximum value of SAR (measured) = 3.63 mW/g

Test Date = 12/16/08
Ambient Temperature = 24.5 degree.c
Liquid Temperature = Before 22.5 degree.C , After 22.5 degree.C

i
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10. 1800MHz Simulated Tissues Composition

Ingredient MiXTURE(%)
Head 1800MHz Muscle 1800MHz
Water 55.24 70.17
DGMBE 44 .45 29.44
Salt 0.31 0.39

Note:DGMBE(Diethylenglycol-monobuthyl ether)

11. 1800MHz Validation Measurement

Simulated tissue liquid parameter

11-a

Simulated Tissue Liquid Parameter confirmation

The dielectric parameters were checked prior to assessment using the HP85070D dielectric probe kit.
The dielectric parameters measurement are reported in each correspondent section.

11-b
Type of liquid

Ambient temperature (deg.c.)
Relative Humidity (%)

Head 1800MHz for PCS 1900 mode
Head 1800 MHz
24.5

DIELECTRIC PARAMETERS MEASUREMENT RESULTS
Date Frequency Liquid Temp [deg.c] Parameters Targe: lValue Measured | Deviation [%] | Limit [%]
Before After
Relative Permittivity er 40.0 40.6 1.5 +/-5
11-Di . .
ec| 1800 230 230 Coductivity o [mho/m] 1.40 1.44 2.9 +/-5
Relative Permittivity er 40.0 39.0 -2.5 +/-5
11-D . .
eo| 1880 | 230 ) 230 e i iy o [mho/m] 1.40 1.47 5.0 /-5

*1 The target values is a parameter defined in FCC OET 65.

DIELECTRIC PARAMETERS MEASUREMENT RESULTS

Date Erequency Liquid Temp [deg.c] Parameters Targe: 2Va1ue Measured | Deviation [%] | Limit [%]
Before After
Relative Permittivity er 39.6 40.6 2.5 +/-10
11-D 1 23. 23.
e 800 30 30 Coductivity o [mho/m] 1.41 1.44 2.1 +/-10

*2 The target value is the calibrated dipole Head TSL parameters. (D1800V2 SN:214)
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11-c

Head 1800MHz for WCDMA 1V mode

Type of liquid
Ambient temperature (deg.c.)
Relative Humidity (%)

Head 1800 MHz
24.0

DIELECTRIC PARAMETERS MEASUREMENT RESULTS
Date [iee s ey Liquid Temp [deg.c] Parameters Targe: 1V alue Measured | Deviation [%] | Limit [%)]
Before After
Relative Permittivity er 40.0 39.8 -0.5 +/-5
0-
30-Jan | 1800 ) 223|223 TR ity o fmhom] | 140 136 2.9 s
Relative Permittivity er 40.1 40.0 -0.2 +/-5
30-J; . .
an | 1732 223 223 Coductivity o [mho/m] 1.36 1.34 -1.5 +/-5

*1 The target values is a parameter defined in FCC OET 65.

DIELECTRIC PARAMETERS MEASUREMENT RESULTS

Date |Frequency | Liquid Temp [deg.c] Parameters Target Value| Measured | Deviation [%] | Limit [%]
Before After “%
Relative Permittivity er 38.8 39.8 2.6 +/-10
30-J. 1800 22.3 22.3
o Coductivity o [mho/m] 1.40 1.36 2.9 +/-10

*2 The target value is the calibrated dipole Head TSL parameters. (D1800V2 SN:2d040)

Decision on Simulated Tissues of 1732MHz

In the current standards (OET 65 Supplement C), the dielectric parameters suggested for head and body tissue
simulating liquid are given at 1610MHz and 1800MHz. As an intermediate solution, dielectric parameters for the
frequencies between 1610 to 1800 MHz were obtained using linear interpolation.
Therefore the dielectric parameters of 1732MHz were decided as following.
(1732MHz Head Tissue/ Relative Permittivity er: 40.1, Conductivity ¢ : 1.36 )
(1732MHz Body Tissue/ Relative Permittivity er: 53.5, Conductivity ¢ : 1.48 )

f (MHz) Head Tissue Body Tissue Reference
Er o €r o
[mho/m] [mho/m]
1610 40.3 1.29 53.8 1.40 Standard
1800 40.0 1.40 53.3 1.52 Standard
1732 40.11 1.36 53.48 1.48 Interpolated

Standard and interpolated dielectric parameters for head and body tissue simulating liquid.
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11-d

Type of liquid

Ambient temperature (deg.c.)

Relative Humidity (%)

Muscle 1800MHz for PCS 1900 mode

Muscle 1800 MHz
24.5

38

DIELECTRIC PARAMETERS MEASUREMENT RESULTS

Date Frequency | Liquid Temp [deg.c] Parameters Target Value| Measured |Deviation [%]] Limit [%]
Before A fter
Relative Permittivity er 53.3 54.2 1.7 +/-5
15-Dec | 1800 23.5 235 ™C o ductivity o [mho/m] T.52 .54 3 /5
) Relative Permittivity er 53.3 54.2 1.7 +/-5
15-Dec [ 1880 235 235 Coductivity o [mho/m] 1.52 1.59 4.6 +/-5
*1 The target values is a parameter defined in FCC OET 65
DIELECTRIC PARAMETERS MEASUREMENT RESULTS
Date  |Frequency Liquid Temp [deg.c] Parameters Target Value *2|  Measured Deviation [%] Limit [%]
Before After
Relative Permittivity er 54.5 54.2 -0.6 +/-5
15-D 1800 23. 23.5 —
>-Dec 3:5 3 Coductivity ¢ [mho/m] 1.48 1.54 4.1 +/-5

*2 The target value is the calibrated dipole Body TSL parameters. (D1800V2 SN:214)

11-e

Type of liquid

Ambient temperature (deg.c.)

Relative Humidity (%)

Muscle 1800MHz for WCDMA 1V mode

Muscle 1800 MHz
24.0

40

DIELECTRIC PARAMETERS MEASUREMENT RESULTS

Date Frequency | Liquid Temp [deg.c] Parameters Target Value| Measured |[Deviation [%]] Limit [%]
Before After al
Relative Permittivity er 53.3 54.2 1.7 +/-5
29-Jan | 1800 1 22.0 220 mCoductivity o [mho/m] 1.52 153 0.7 /s
Relative Permittivity er 53.5 54.5 1.9 +/-5
29-Jan | 1732 22.0 22.0 Coductivity o [mho/m] 1.48 1.45 2.0 +/-5

*1 The target values is a parameter defined in FCC OET 65

DIELECTRIC PARAMETERS MEASUREMENT RESULTS

Date LHIEE G Liquid Temp [deg.c] Parameters Targei;/alue Measured Deviation [%] Limit [%)]
Before After
Relative Permittivity er 55.3 54.2 -2.0 +/-5
20-Jan | 1800 | 220 | 22.0 [FECG e [mho/m] | 1.48 153 3.4 /5

*2 The target value is the calibrated dipole Body TSL parameters. (D1800V2 SN:2d040)

UL Japan, Inc.
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12. 1800MHz System validation data
Prior to the assessment, the system validation kit was used to test whether the system was operating within its
specifications of +/-10%. The validation results are in the table below. Please refer to APPENDIX3.

12-a
Frequency
Liquid depth (cm)

Ambient temperature (deg.c.)

Relative Humidity (%)

: 1800MHz
:15.0

24.5(11 and 15-Dec)

1800MHz System validation for PCS1900 mode

40(11-Dec), 38(15-Dec)

Dipole D1800V2 SN:214
Power 250mW
Liquid (1800MHz) System dipole validation target & measured
Type Liquid Temp [deg.c.] Relative Permittivity Conductivity SAR 1g [W/kg] Deviation Limit
Date er o [mho/m] [%] [%]
Before After Target Measured Target Measured | Target*1 | Measured
11-Dec Head 23.5 23.5 40.0 40.6 1.40 1.44 9.53 9.82 3.0 +/-10

*1 The target values is a 1g SAR value defined in IEEE Standard 1528.

SYSTEM PERFORMANCE CHECK

Liquid (1800MHz) System dipole validation target & measured
Date Type Liquid Temp [deg.c.] Relative Permittivity Conductivity SAR 1g [W/kg] Deviation Limit
er 6 [mho/m] [%] [%]
Before After Target Measured Target Measured | Target*2 | Measured
11-Dec Head 23.5 23.5 39.6 40.6 1.41 1.44 9.45 9.82 3.9 +/-10
15-Dec Body 23.5 23.5 54.5 54.2 1.48 1.54 9.40 10.1 7.4 +/-10

*2 The target value is a manufacturer calibrated dipole 1g SAR value. (D1800V2 SN:214)
Note: Please refer to Attachment for the result representation in plot format

Test system for the system performance check setup diagram

II Digmole
Dir.Coupler
e X

Cable

1800MHz System
performance check setup
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12-b
Frequency
Liquid depth (cm)

Ambient temperature (deg.c.)

Relative Humidity (%)

1800MHZz
15.0

24.0(29 and 30-Jan)
40(29-Jan), 42(30-Jan)

1800MHz System validation for WCDMA IV mode

Dipole D1800V2 SN:2d040
Power 250mW
Liquid (1800MHz) System dipole validation target & measured
Type Liquid Temp [deg.c.] Relative Permittivity Conductivity SAR 1g [W/kg] Deviation Limit
Date er o [mho/m] [%] [%]
Before After Target | Measured | Target | Measured | Target*] | Measured
30-Jan Head 22.3 22.3 40.0 39.8 1.40 1.36 9.53 9.12 -4.3 +/-10

*1 The target values is a 1g SAR value defined in IEEE Standard 1528.

SYSTEM PERFORMANCE CHECK

Liquid (1800MHz) System dipole validation target & measured
Date Type Liquid Temp [deg.c.] Relative Permittivity Conductivity SAR 1g[W/kg] Deviation Limit
€1 6 [mho/m] [%] [%]
Before After Target | Measured | Target | Measured | Target*2 | Measured
30-Jan Head 22.0 22.0 38.8 39.8 1.40 1.36 9.62 9.12 -5.2 +/-10
29-Jan Body 22.3 223 55.3 54.2 1.48 1.53 9.45 9.85 4.2 +/-10

*2 The target value is a manufacturer calibrated dipole 1g SAR value. (D1800V2 SN:2d040)
Note: Please refer to Attachment for the result representation in plot format

Test system for the system performance check setup diagram

|| Dipmle
Dir.Coupler
—— x

Cable

1800MHz System
performance check setup
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13. 1800MHz Validation Measurement data
13-a 1800MHz Validation Measurement data for PCS 1900mode

HEAD /1800MHz System Validation / Forward Conducted Power : 250mW
Dipole 1800 MHz; Type: D1800V2; Serial: 214
Communication System: CW; Frequency: 1800 MHz;Crest factor:1

Medium: HSL1800 Medium parameters used: f = 1800 MHz; ¢ = 1.44 mho/m; &, = 40.6; p = 1000 kg/m’

Phantom section: Flat Section

DASY4 Configuration:

- Probe: EX3DV3 - SN3507; ConvF(8.86, 8.86, 8.86); Calibrated: 2008/01/25

- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Phantom: SAM 1196

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

Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 14.8 mW/g

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 97.2 V/m; Power Drift = 0.076 dB

Peak SAR (extrapolated) = 18.3 W/kg

SAR(1 g) =9.82 mW/g; SAR(10 g) =5.12 mW/g

Maximum value of SAR (measured) = 14.1 mW/g

Test Date = 12/11/08

Ambient Temperature = 24.5 degree.c

Liquid Temperature = Before 23.5 degree.C , After 23.5 degree.C
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Body/ 1800MHz System Validation / Forward Conducted Power : 250mW

Dipole 1800 MHz; Type: D1800V2; Serial: 214

Communication System: CW; Frequency: 1800 MHz;Crest factor:1

Medium: M 1800 Medium parameters used: f = 1800 MHz; 6 = 1.54 mho/m; &, = 54.2; p = 1000 kg/m’
Phantom section: Flat Section

DASY4 Configuration:

- Probe: EX3DV3 - SN3507; ConvF(8.82, 8.82, 8.82); Calibrated: 2008/01/25

- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Phantom: Flat Phantom ELI4.0

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

Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 15.2 mW/g

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 97.1 V/m; Power Drift = 0.003 dB

Peak SAR (extrapolated) = 18.2 W/kg

SAR(1 g) =10.1 mW/g; SAR(10 g) =5.36 mW/g

Maximum value of SAR (measured) = 14.3 mW/g

Test Date = 12/15/08

Ambient Temperature = 24.5 degree.c

Liquid Temperature = Before 23.5 degree.C , After 23.5 degree.C
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13-b 1800MHz Validation Measurement data for WCDMA 1V mode

HEAD /1800MHz System Validation / Forward Conducted Power : 250mW

Communication System: CW; Frequency: 1800 MHz;Crest factor:1

Medium: HSL1800 Medium parameters used: f= 1800 MHz; ¢ = 1.36 mho/m; &, = 39.8; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DV6 - SN1741; ConvF(5.4, 5.4, 5.4); Calibrated: 2008/09/17

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

- Phantom: SAM 1196

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

Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 10.9 mW/g

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 90.0 V/m; Power Drift = -0.003 dB

Peak SAR (extrapolated) = 16.3 W/kg

SAR(1 g) =9.12 mW/g; SAR(10 g) = 4.83 mW/g

Maximum value of SAR (measured) = 10.2 mW/g

Test Date = 01/30/09

Ambient Temperature = 24.0 degree.c

Liquid Temperature = Before 22.3 degree.C , After 22.3 degree.C
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Body /1800MHz System Validation / Forward Conducted Power : 250mW
Communication System: CW; Frequency: 1800 MHz;Crest factor:1

Medium: M 1800 Medium parameters used: f = 1800 MHz; 6 = 1.53 mho/m; &, = 54.2; p = 1000 kg/m’

Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DV6 - SN1741; ConvF(4.74, 4.74, 4.74); Calibrated: 2008/09/17

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

- Phantom: SAM 1196

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

Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 12.2 mW/g

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 88.8 V/m; Power Drift =-0.013 dB

Peak SAR (extrapolated) = 17.5 W/kg

SAR(1 g) =9.85 mW/g; SAR(10 g) =5.26 mW/g

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

Test Date = 01/29/09

Ambient Temperature = 24.0 degree.c

Liquid Temperature = Before 22.0 degree.C ,  After 22.0 degree.C
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14. Validation of freqency offset

The validation performed at the SAR of a test device test was performed in the Dipole1800MHz, and the verified
frequency was 1800MHz. This frequency is outside the range from the test device frequency range. Therefore, we
performed the system validation at offset frequency, since the return loss of dipole was -15dB or better according
to the KDB 450824

The verified frequency using Dipole 1800MHz were 1880MHz and 1732MHz.

As the result, the verified SAR of 1880MHz and 1732MHz were within 15% of manufacture’s calibrated target.
So, the 1880MHz and 1732MHz validation were confirm measurement accuracy according to the tissue dielectric
medium, probe calibration and other system operating parameters used to measure the SAR of a test device.

System validation of freqency offset (1880MHz)

Frequency 1880MHz
Dipole D1800V2 SN:214
Power 250mW
SYSTEM PERFORMANCE CHECK
Liquid (1800MHz) System dipole validation target & measured
Frequency Type Liquid Temp [deg.c.] Relative Permittivity Conductivity SAR 1g [W/kg] Deviation Limit
[MHz] er 6 [mho/m] [%] [%]
Before After Target Measured | Target | Measured | Target*] | Measured
1880 Head 23.5 23.5 40.0 39.0 1.40 1.47 9.53 9.32 -2.2 +/-15
1880 Body 23.5 23.5 53.3 54.2 1.52 1.59 - 9.71 - -

*1 The target values is a 1g SAR value (1800MHz) defined in IEEE Standard 1528.

SYSTEM PERFORMANCE CHECK

Liquid (1800MHz) System dipole validation target & measured
Frequency Type Liquid Temp [deg.c.] Relative Permittivity Conductivity SAR 1g [W/kg] Deviation Limit
[MHz] er ¢ [mho/m] [%] [%]
Before After Target Measured Target Measured | Target*2 | Measured
1880 Head 23.5 23.5 39.6 39.0 1.41 1.47 9.45 9.32 -1.4 +/-15
1880 Body 23.5 23.5 54.5 54.2 1.48 1.59 9.40 9.71 3.3 +/-15

*2 The target values is a parameter defined in manufacture’s calibrated
Note: Please refer to Attachment for the result representation in plot format
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System validation of freqency offset (1732MHz)

Frequency 1732MHz
Dipole D1800V2 SN:2d040
Power 250mW
SYSTEM PERFORMANCE CHECK
Liquid (1800MHz) System dipole validation target & measured
Frequency Type Liquid Temp [deg.c.] Relative Permittivity Conductivity SAR 1g [W/kg] Deviation Limit
[MHz] er o [mho/m] [%] [%]
Before After Target | Measured | Target Measured | Target*l | Measured
1732 Head 22.3 22.3 40.1 40.0 1.36 1.34 9.53 9.70 1.8 +/-15
1732 Body 22.0 22.0 53.5 54.5 1.48 1.45 - 9.80 -

*1 The target values is a 1g SAR value (1800MHz) defined in IEEE Standard 1528.

SYSTEM PERFORMANCE CHECK

Liquid (1800MHz) System dipole validation target & measured
Frequency Type Liquid Temp [deg.c.] Relative Permittivity Conductivity SAR 1g [W/kg] Deviation Limit
[MHz] er 6 [mho/m] [%] [%]
Before After Target | Measured | Target | Measured | Target*2 | Measured
1732 Head 22.3 22.3 38.8 40.0 1.40 1.34 9.62 9.70 0.8 +/-15
1732 Body 22.0 22.0 55.3 54.5 1.48 1.45 9.45 9.80 3.7 +/-15

*2 The target values is a parameter defined in manufacture’s calibrated
Note: Please refer to Attachment for the result representation in plot format

Test system for the system performance check setup diagram
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HEAD 1880MHz System Validation / Dipole 1800 MHz / Forward Conducted Power : 250mW

Dipole 1800 MHz; Type: D1800V2; Serial:214

Communication System: CW; Frequency: 1880 MHz;Crest factor:1

Medium: HSL1800 Medium parameters used: f = 1880 MHz; ¢ = 1.47 mho/m; ¢, = 39.0; p = 1000 kg/m’
Phantom section: Flat Section

DASY4 Configuration:

- Probe: EX3DV3 - SN3507; ConvF(8.86, 8.86, 8.86); Calibrated: 2008/01/25

- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Phantom: SAM 1196

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

Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 14.8 mW/g

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 95.2 V/m; Power Drift = 0.016 dB

Peak SAR (extrapolated) = 17.1 W/kg

SAR(1 g) =9.32 mW/g; SAR(10 g) = 4.94 mW/g

Maximum value of SAR (measured) = 13.9 mW/g

Test Date = 12/11/08

Ambient Temperature = 24.5 degree.c

Liquid Temperature = Before 23.5 degree.C , After 23.5 degree.C
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Body 1880MHz System Validation / Dipole 1800 MHz / Forward Conducted Power : 250mW

Dipole 1800 MHz; Type: D1800V2; Serial: 214

Communication System: CW; Frequency: 1880 MHz;Crest factor:1

Medium: M 1800 Medium parameters used: f = 1880 MHz; 6 = 1.59 mho/m; &, = 54.2; p = 1000 kg/m’
Phantom section: Flat Section

DASY4 Configuration:

- Probe: EX3DV3 - SN3507; ConvF(8.82, 8.82, 8.82); Calibrated: 2008/01/25

- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Phantom: SAM 1196

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

Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 14.4 mW/g

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 97.7 V/m; Power Drift =-0.061 dB

Peak SAR (extrapolated) = 17.2W/kg

SAR(1 g) =9.71 mW/g; SAR(10 g) =5.14 mW/g

Maximum value of SAR (measured) = 13.9 mW/g

Test Date = 12/15/08
Ambient Temperature = 24.5 degree.c
Liquid Temperature = Before 23.5 degree.C , After 23.5 degree.C
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HEAD 1732MHz System Validation / Dipole 1800 MHz / Forward Conducted Power : 250mW

Dipole 1800 MHz; Type: D1800V2; Serial:2d040

Communication System: CW; Frequency: 1732 MHz;Crest factor:1

Medium: HSL1800 Medium parameters used: f= 1732 MHz; ¢ = 1.34 mho/m; &, = 40; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DV6 - SN1741; ConvF(5.4, 5.4, 5.4); Calibrated: 2008/09/17

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

- Phantom: SAM 1196

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

Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 11.8 mW/g

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 92.7 V/m; Power Drift = 0.024 dB

Peak SAR (extrapolated) = 17.2 W/kg

SAR(1 g) = 9.7 mW/g; SAR(10 g) =5.16 mW/g

Maximum value of SAR (measured) = 10.9 mW/g

Test Date = 01/30/09

Ambient Temperature = 24.0 degree.c

Liquid Temperature = Before 22.0 degree.C , After 22.0 degree.C
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Body 1732MHz System Validation / Dipole 1800 MHz / Forward Conducted Power : 250mW

Dipole 1800 MHz; Type: D1800V2; Serial:2d040

Communication System: CW; Frequency: 1732 MHz;Crest factor:1

Medium: M 1800 Medium parameters used (interpolated): f = 1732 MHz; 6 = 1.45 mho/m; &, = 54.5; p = 1000 kg/m’
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DV6 - SN1741; ConvF(4.74, 4.74, 4.74); Calibrated: 2008/09/17

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

- Phantom: SAM 1196

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

Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 12.0 mW/g

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 91.2 V/m; Power Drift = -0.021 dB

Peak SAR (extrapolated) = 17.4 W/kg

SAR(1 g) = 9.8 mW/g; SAR(10 g) =5.25 mW/g

Maximum value of SAR (measured) = 11.2 mW/g

Test Date = 01/29/09

Ambient Temperature = 24.0 degree.c

Liquid Temperature = Before 22.3 degree.C ,  After 22.3 degree.C
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15. 2450MHz Simulated Tissues Composition

Ingredient MiXTURE(%)
Head 2450MHz Muscle 2450MHz
Water 55.0 68.64
DGMBE 45.0 31.37

Note:DGMBE(Diethylenglycol-monobuthyl ether)

16. 2450MHz Validation Measurement

Simulated tissue liquid parameter

16-a

Simulated Tissue Liquid Parameter confirmation

The dielectric parameters were checked prior to assessment using the HP85070D dielectric probe kit.
The dielectric parameters measurement are reported in each correspondent section.

16-b  Muscle 2450 MHz
Type of liquid Muscle 2450 MHz
Ambient temperature (deg.c.) 24.5
Relative Humidity (%) 39
Liquid depth (cm) 15.0
DIELECTRIC PARAMETERS MEASUREMENT RESULTS
Date  |Frequency Liquid Temp [deg.c] Parameters Target Value Measured | Deviation [%]] Limit [%]
Before After
Relative Permittivity er 52.7 50.6 -4.0 +/-5
17-Dec 2450 23.5 23.5
Coductivity o [mho/m] 1.95 2.03 4.1 +/-5

*1 The target values is a parameter defined in FCC OET 65.

DIELECTRIC PARAMETERS MEASUREMENT RESULTS

Date |Frequency| Liquid Temp [deg.c] Parameters Target Value| Measured |Deviation [%] Limit [%]
Before After
Relative Permittivity er 50.6 50.6 0.0 +/-10
17-Dec 2450 23.5 23.5
Coductivity o [mho/m] 1.96 2.03 3.6 +/-10

*2 The target value is the calibrated dipole TSL parameters. (D2450V2  SN:713)
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17. 2450MHz System validation data

Prior to the assessment, the system validation kit was used to test whether the system was operating within its

specifications of +/-10%. The validation results are in the table below. Please refer to APPENDIX3.

System validation of 2450MHz

Type of liquid Muscle 2450MHz
Frequenc 2450MHz
Ambient temperature (deg.c.) 24.5
Relative Humidity (%) 39
Dipole D2450V2 SN:713
Power 250mW
SYSTEM PERFORMANCE CHECK
Liquid (2450MHz) System dipole validation target & measured
Relative Permittivity Conductivity Deviation Limit
Dare Liquid Temp [deg.c.] er 6 [mho/m] SAR 1g [W/kg] [%] [%]
Before After Target Measured | Target | Measured | Target*2 | Measured
17-Dec 235 235 50.6 50.6 1.96 2.03 12.1 13.3 9.9 +/-10

*2 The target value is a manufacturer calibrated dipole Body SAR value. (D2450V2 SN:713)
Note: Please refer to Attachment for the result representation in plot format

>

Dir.Coup

pler

®

Cable

Attl

=g

2450MHz System
performance check setup

Test system for the system performance check setup diagram
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18. 2450MHz Validation Measurement data
System Validation / Dipole 2450 MHz / Forward Conducted Power : 250mW

Dipole 2450 MHz;

Type: D2450V2; Serial: 713

Communication System: CW; Frequency: 2450 MHz;Crest factor: 1

Medium: M2450 Medium parameters used: f = 2450 MHz; ¢ = 2.03 mho/m; &, = 50.6; p = 1000 kg/m’
Phantom section: Flat Section

DASY4 Configuration:

- Probe: EX3DV3 - SN3507; ConvF(7.9, 7.9, 7.9); Calibrated: 2008/01/25

- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Phantom: SAM 1196

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

Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 22.4 mW/g

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 97.7 V/m; Power Drift = 0.085 dB

Peak SAR (extrapolated) =27.5 W/kg

SAR(1 g) = 13.3 mW/g; SAR(10 g) = 6.11 mW/g

Maximum value of SAR (measured) = 20.1 mW/g

Test Date = 12/17/08
Ambient Temperature = 24.5 degree.c
Liquid Temperature = Before 23.5 degree.C , After 23.5 degree.C

My
200
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19. Validation uncertainty

The uncertainty budget has been determined for the DASY4 measurement system according to the SPEAG
documents[6][7] and is given in the following Table.

Error Description Uncertainty Probability divisor | (ci) Standard vi
value + % distribution lg Uncertainty or
(1g) veff
Measurement System
Probe calibration +6.8 Normal 1 1 +6.8 0
Axial isotropy of the probe +4.7 Rectangular 3 1 +2.7 0
Spherical isotropy of the probe +9.6 Rectangular 0 0 0 0
Boundary effects +2.0 Rectangular \3 1 +1.2 0
Probe linearity +4.7 Rectangular \3 1 +2.7 0
Detection limit +1.0 Rectangular \3 1 +0.6 0
Readout electronics +0.3 Normal 1 1 +0.3 0
Response time 0 Rectangular \3 1 0 0
Integration time 0 Rectangular \3 1 0 0
RF ambient Noise +3.0 Rectangular \3 1 +1.7 0
RF ambient Reflections +3.0 Rectangular \3 1 +1.7 0
Probe Positioner +0.8 Rectangular \3 1 +0.5 0
Probe positioning +9.9 Rectangular 1 1 +5.7 0
Algorithms for Max.SAR Eval. +4.0 Rectangular \3 1 +2.3 0
Dipole
Dipole Axis to Liquid Distance +2.0 Rectangular \3 +1.2 0
Input power and SAR drift meas. +4.7 Rectangular \3 1 +2.7 0
Phantom and Setup
Phantom uncertainty +4.0 Rectangular \3 1 +2.3 0
Liquid conductivity (target) +5.0 Rectangular \3 0.64 +1.8 0
Liquid conductivity (meas.) +5.0 Rectangular 1 0.64 +3.2 0
Liquid permittivity (target) +5.0 Rectangular \3 0.6 +1.7 0
Liquid permittivity (meas.) +5.0 Rectangular 1 0.6 +3.0 0
Combined Standard Uncertainty +12.079
Expanded Uncertainty (k=2) +24.2
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20. System Validation Dipole (D900V2,S/N: 031)

Schimid & Parnar Engineanng AG

|t

p e a g

feughaussirasse 43, B104 Zunch, Switzarland
e «41 dd 245 9700, Fou 1471 a4 196 8778
infalspeag com, M spaag.com

CUSTOMER
COPY
DIPOLE REPAIR REPORT — SPEAG Production Center
PRODUCT D200V2 DIPOLE
SERIAL Mr.: SN0 IN DATE:  T-Nov-2007
CUSTOMER: MTT
DIPOLE REPAIR [
MATERIAL WORK DESCRIPTION WORKING TIME (h)
Dipoba Afrm fived | %] [exchanged[ Q] [re-scidered 0] [[_o50]hours
Dipcle Cannactor fixad !DJ Eﬁhangad] ﬂl |I'$|F-“&’IEI:| ] }(l | |huur5-
Gald Plating fived | 0| |exchanged[O] [new goid plating [o] || [hours
Hsusing fized (O] |Ezl:hﬂhgedlﬂ] |F'rEW iabal.......................L }".l | |hu-uts
Disassemblaiclean  |feoed |ﬂ'| |E)mh2¢'|ged1 o| |new color mark |O| I |hums
fiwed |Cb| |&xchangad | ﬂl IT | | I_ I|hl:u.|r.'.
RS R fixed (O iEKd"rEln:];l:l—l—al l e -| —| | |h0ul‘3 il
.l".l'la|'§'5|5: I:l___h’u“r‘l L
|Final Assembly: 0.50|hours
Total hours [ 1.00[hours
[COMMENTS: The bent dipole arms were adjustad and sirsightened and the conneclor was
cleanad as well, A& new label was applied. Afier ihis repair the dipole will be newly
calibrated
3 e . _.% P
CONDUCTED BY: ? APPROVED BY: \ '\L LA
DATE: -~ “07.11.2007 DATE: 07.11.2007
REPAIR GO3T: LEE Euta
MATERIAL COST oo [x] 0
REFPAIR: 10000 | X g Q
TOTAL COST: QUOTATION #: e
Mo cost
h n #
APPROVED BY: = 7
.Fg-:_.'.:-i:;'f.' /{Eg—
DATE: 07.11.2007
]
BEO-DIP-0711072-B.xls Page 10f 1)
UL Japan, Inc.
Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8116
Facsimile: +81 596 24 8124



Test report No. :
Page
FCCID
Issued date
Revised date

29CE0264-HO-01-L-R1

: 125 0f 184

: APYNARO0065

: February 2, 2009
: March 25,2009

Calibration Laboratory of S Schweizerischer Kalibrierdianst
Schmid & Pariner ¢ Senvice subssa d'élalonnage
Engineering AG Servizio svizzsro di taraturs

S Swiss Calibration Servics
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Accredibed by the Swiss Accredilation Sandca (SAS5) Accreditation Mo.: SCS 108
The Swins Arccradifation Sarvics s ona of tha signatodes o tha EA

Multilateral Agreement for the recognition of calibration cartificates

Chiont

Galibration procaduns)

Calibraton date:

Condilion of he calibrated Rem

This calbralion carificale documants the traceablBty to national standards, which realize the physical unis of maasunamants (1),
Tha messuraments and the uncertanties with confidence probability are given on e felkewing peges and are part of the certificate.

Al calibrations have been conducted in the dosed labaralery tacility: anviranment lemperatere (22 + 3)°C and humadity < T0%.

Calibration Equipmeant usad (MATE crilical for calibration)

Primary Standards 10 # Cal Diate (Calibrated by, Cerddoate Ma.) Scheduled Calibration
Powar meter EPM-4424 GEITAROTIM 4-0c-07 (METAS, Mo, 217007 26) Oct-08

Prower sansar HP B4E1A Laa7aas Tas G4-Bca- 07 (METAS, Mo, 347-00728) ei-08

Risfermnre 37 i AHsrsdnr 5K SNAER (0] O7-Aug-07 (METAS, Mo 217-00718) Hug-0B

Reference 10 4B Alenuator Sh: 5047.2 (10r) O7-Aug-0T (METAS, No 21T-00718) Aug-08

Reference Prabe ETA0VE (HF) SN 1507 26-0ct-07 (SPEAD, No. ET3-1507_Ould7) Qot-08

DAE4 SM B 30-Jen-07 {SPEAS, Mo DAE4-GH_JanlT) Jar-08

Secondary Standards D # Check Dade (in house] Scheduled Chack
Power sansor HP B4814 MY41002317 18-0ef-02 (SPEADG, in housa chack Ooi07) In house check: Oct-048
RF genarator RAS SMT-06 100008 04-ALg-88 (SPEAG, in house check Oct-07) In house check: Cct-08
Mebwark Analyzer HP 8T6IE USITI0OGEE S420E  1E-Oct-01 (SPEAG, in housa ehack Dot-07) In howse check: Oct-08
Calibrated by:

Approved by

This callbeation cerfificate shall not be raproduced excapt in full wéthout written appraval of $e akanatory.
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Engineering AG e Sarvizio swizzero di taratura
Zoughaussirasss 43, BO04 Zurich, Switserland '-;#ﬁ:_:f S swiss Calibration Sarvica
Mt
Accradited by the Swiss Accreditation Sendog (SAS) Accreditation Ne.: SCS 108

Tha Bwiss Asoroditation Servien is one of the signatorios te tha BA
Mullilateral Agreamant for the recoegnition of calibration certificatas

Glossary:

T5L tissue simulating liguid

ConvF sensitivity in TSL / NORM x,y,z
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} IEC 62208-1, "Procedurs to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)", February
2006

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

Additional Documeantation:
d) DASY4 System Handbook

Methods Applied and Interpretation of Parameters:
» Meaasurement 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 mourted 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 Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector 1o the feed point. The Retum Loss ensures low
reflected power. Mo uncertainty required.

e FElectrical Delay: One-way delay between the SMA connector and the antenna feed point. Mo
uncerainty required,

+ SAR measured: SAR measured at the stated antenna input power,

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

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

Certificata No: DO0OV2-031_NowlT Page 2 of 0
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Measurement Conditions
DASY system configurslion, as @ e ool given on psge 1.
| DASY Version DASY4 Va7
Ex_irap-ulu‘ll.iunm"_ Adwanced Extrapolation
Phantom Modutar Flat Phantom V4.5
Distance Dipale Center - TSL 15 rmm with Spacer
Zoom Scan Resolution d, dy, dz =5 mm
Fraqueancy GO0 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculafions weara applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 20°C 41.5 0.97 mhaim
Measured Head TSL parameters (220+0.2)°C MEL6% 0.84 mhofm + 6 %
Hezad TEL temperature during test {2802} e b
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condilicn
SAR measured 250 mW imput power 2ZEEMWI/g
SAR nomalizad narmalized to 1W 10.7TmW /g

SaR for mominal Head TSL parameters *

nomelized to 1W

1086 mW g £ 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 250 mW Input power 1.72mW i g
SAR nomalized nommalized 1o 1'W 688 mW /g

nomakzed o 1W

SAR for nominal Head TSL parameters ' 6.80 mW ig  16.5 % (k=2)

" Cormection to nominal TSL parsmeters according to d), chapter "SAR Genaillvilles™
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Body TSL parameters
The following parameters and calculations were applied.

Temperature Parmittivity Conductivity
Hominal Body TSL paramelers 20°C 55.0 1.056 mhadm
Maasured Body T5L parametars {22.0 2 0.2)°C E43x6% 1.06 mhatm £ 8 %
Body TSL temperature during test (21.8£0.2)"C St —

SAR result with Bedy TSL

SAR averaged over 1 cm’ (1 g) of Body T5L Condition
SAR measured 250 mW Input power 274 mW i g
SAR normalized nomalized o 1W 1M.0mwW/lg
SAR for nominal Body TSL parameters 2 nermalized o 1W 10.8 mW [ g £17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL conditian
SAR measured 250 m\W input power 178 mW I g
SAR narmalized normalized fo 1W TA2mW i g
SAR for nominal Body TSL parameters normalized o 1W 7.05 mW | g + 16.5 % [k=2)

* Cormecton to ominal TSL parameters according to d), chapler "SAR Sensilivies”
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Appendix

Antenna Parameters with Head TSL
Impedance, transformed 1o feed point ;19.4 £1-3.5)0
Ratum Loss -28.8 d8

Antenna Parameters with Body TSL

Impedance, transformed to fieed peint 4500-58]0
Retum Loss -21.8d8

General Antenna Parameters and Design

réiemﬂc.al Delay (one direction) 1.387 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpeint can be measursd

The dipole is made of standard semirigld coaxlal cable. The canter conductor of the feeding line s drectly connected to the
second arm of the dipole. The antenna |s therefore shori-circuited for DC-gighals

Mo exeassive force must be applied to the dipole arms, because they might bend or the soldared conmections near e
Teadpoil May Be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufaciured on January 15, 1088
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DASY4 Validation Report for Head TSL

Date/Time: 07.11.2007 14:44:34

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 900 MHz; Type: DODOVL; Serial: DOOIVL - SN:031

Communication System: CW; Frequency: 900 MHz; Duty Cyele: 1:1
Medium: HSL 900 MHz;

Medium parameters used: f= 900 MHz; & = 0.939 mho/m; g = 39.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standerd: DASY 4 (High Precision Assessment)

DASY4 Configuration:

Probe: ET3DVG - SMN1507 (HF) ConvF(5.93, 5.93, 5.93); Calibrated: 26.10.2007
Sensor-Surface; 4mm (Mechanical Surface Detection)

Electrenics: DAE4 3n601; Calibrated: 30.01.2007

Fhantom;: Flat Phantom 4.91; Type: (DO00P49A4

Measurement SW: DASY4, V4.7 Build 55; Postprocessing 5W: SEMCAD, V1.8 Build 172

Pin = 250 mW; d = 15 mm/Zoom Scan (Tx7x7)/Cube 0:
Measurement grid: dx=35mm, dy=3mm, de=5mm

Reference Value = 57.3 Vim; Power Drift = 0.041 dB

Peak SAR (extrapolated) = 3.99 Wikg

SAR(] g) = 2.68 mWig: SAR(10 g) = .72 mW/g

Maximum value of SAR (measured) = 2.90 mWig

dB
o.ooa

-5.00

-7.50

-10.0

-12.5

0 dB = 2.9 W /g
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Impedance Measurement Plot for Head TSL

T Hev BT 14124008
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|
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DASY4 Validation Report for Body TSL

Date/Time: 12.11.2007 14:28:09

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 900 MHz; Type: D900V2; Serial: D900V - SN:031

Communication System: CW; Frequeney: 900 MHz; Duty Cyele: 1:1
Medium: MSLS00;

Medium parameters used: f= 900 MHz; o = 1.06 mho/m; £, = 34.3; p= 10K} kg'm?

Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: ETADVE - SM1507 (HF): CoervF(5.57, 5.57, 5.57); Calibrated: 26. 1002007
Sensor-Surface: 4mm {Mechanical Surface Detection)

Electromics: WAES 5n601; Calibrated: 30002007

Phantom: Flat Phartomn 4.90; Type: QDODRPOAA

Measurement SW: RDASY4, ¥4.7 Build 35; Postprocessing SW: SEMCAD, V1.8 Baild 172

Pin = 250 mW: d = 15 mm/Zoom Scan (Tx7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5Smm

Reference Value = 55.2 Vim; Power Drift = 0.001 dB

Peak SAR (extrapolated) = 3.96 Wikg

SAR(] g) = 2.74 mW/g; SAR(10 g) = 1.78 mW/g

Maximum value of SAR (messured) = 2.97 mW/y

dB

0.00n

-12.0

-15.0

O dB = 2.97TmWig
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Impedance Measurement Plot for Body TSL

12 Hew 2007 A1218B:19

LSO BOd AHz

] _.é:i’l‘-
|
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21. System Validation Dipole (D1800V2,S/N: 214)

= ] ST
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Engineering AG e = Barvizio svizrero di tarstura

. : Y
Zeughasusstrasse 43, 8004 Furich, Switzerand ",:%f‘r_-i\.f Swizs Calibration Service
el

Accradited by he Swiss Federal Ofice of Metrelogy and Accreditation Accreditation No.: SCS 108

The Swiss Accraditation Sarvice is one of the signatories to the EA
BMultilateral Agreement for the recognition of calibration certificates

Cliarit MTT Certificats No: D1B00W2-214_Jul07
|ICALIBRATION CERTIFICATE

Chijact D1800W2 - SN: 214

| Calibration procedure)s) QA CAL-05.¥T

| Calibration procedure for dipale validation kits

Calibration dats: July 10 2007
Candilien of he ealbrated tem Im Tolarance
This calibration corificate documents the recesbiity to national standerds, which realize he physical units of massurements {51)
The massuraments and the uncanaintias with confidance probabiity are given on the folleswing papas and are part of the carifcats.
Al calibrations have been conductad in the closed [sborstory facity: envinonmeant lemperabure (22 + 3)°C and hamidity < T0%.
Ealibention Equipment used (MATE oriticsl for calibration)
Primary Standards D# Cal Data (Caltratad by, Camificata Mo} Soheduled Calibration
Power mistar EPR-4434 GHIT4E0704 03008 (METAS, Mo, 217-00608) Oct-07
Power sensor HP 84814 UEaT2paTas 03-0ci-08 (METAS, Mo, 217-DIE0E) Cet-07
Rafarance 20 dB Albenuaion SN BOBG (200) 10xALg=06 (METAS. No 217-00581) Aug-07
Refarance 10 dB Albenuator SN 50472 {10r) 10-Aug-06 (METAS, Mg 217-00581) Aug-OT
| Refarence Frobe ETIDVE SN: 1607 10:00t-05 (SPEAG, No. ET3-1507_Deldg) Oet-07
DAES 5N 601 F-Jar-0T (FPEAG, No. DAE4-E01_Jan(7) Jan-08
Seoandary Standands 0 # Chack Date {in houss) Schaduled Chack
Power sansar HP 84814 MY4109231 7 18-0c-02 (SPEAS, in house chack Oot08) In house chack: Dct-07
RF generatar Agliant E£4216 W A1000E7S 11-8any-08 (EPEAG, in housa check Mow-05) In houss chack: Noy-0T
Plabeirk Bnalyzer HE BTEIE LESATIONENE B4008 18-Dct-0d [BPEAG, In house chack Cel-08) Ir house chack: Oct-0F
Hame Funetion Signaturs
Galiteated by: Mike: Ml Laboratory Technician 1 T
L L 12’111
Approsed by: Katja Pokosic Technical Managar M V/C:/yr\
= "y

lazued: July 11, 2007

1 Thia calitmbon corificnte ahell not be reproduced sxcept in iUl without wiitien approval of the aboratony,
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zaughausstrasse 43, 5004 Zurich, Switzarland

Sohweizerischar Hallbrisrdbanst
Sarvice suisse détslonnage
Servizio svizzers di teratura
Swiss Calibration Service

Agsradited by the Swiss Faderal Office of Malrology and Accrecitation Accreditation No.. SCS 108
The Swiss Acoreditation Service Is one of the signatories o the EA
Multilatersl Agrasment for the recognition of calibeation certificates

Glossary:

TsL tissue simulating liquid

ConvF sansitivity in TSLf NORM =,z
MiA not applicable or not measured

Calibration is Performed According to the Follewing Standards:

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

b) IEC 622001, "Procedurs to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)',
February 20056

c) Federal Communications Commission Office of Engineering & Technology (FCC QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
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:
s 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.

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

+ Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measuremant at the SMA connaector to the feed paint. The Returmn Loss ensures low
reflected power, No uncertainty required.

s FElectrical Delay: One-way delay betwsen the SMA connector and the antenna feed point.
Mo uncertainty reqguired.

* 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
connectar,

& S5AR for nominal TSL parameters: The measured TSL parameaters are used to calculate the
nominal SAR result.

Cedlificate No: DIB00VE-214_JuldT Page 2 of 3
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Measurement Conditions

DASY system configuration, as far s not given on page 1.
DASY \l'arslm? DASY4 Wi T
Extrapolation Advanced Extrapolation
Phantom Madular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Fraguency 1800 MHz £ 1 MHz

Head TSL paramaters
The following parameters and calculaflons were applied.

Temperature Permittivity Conductivity 1
Hominal Head T5L parameters 220G 40.0 1.40 mha/m
Measured Head TSL parameters (220+£02)*C BEEE6% 1.41 mho/m £ § %
Head TSL temperature during test (222£02)°C —_— -
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL conditicn
SAR measured 2B0 mW inpul power 45 mW Ig
SAR narmalized narmalized o 1%W ITEmW /g
SAR for nominal Head TSL parameters ' narmalized o 1W 375 mW /g £ 17.0 % (k=2)
SAR averaged over 10 cm® {10 g} of Head TSL condition
SAR measured 250 mW input powar 5.03 mW /g
SAR normalized normalized to TW | 201 mW /g
SAR for nominal Head TSL parametars © normalized to 1W 20.0 mW / g £ 16.5 % (k=2)

! Corraction to nominal TSL parameters sccording to d), chapter "SAR Sensitivities™
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Body TSL parameters
Thaz following paramaters and calculalions wers aoplied.
Temperature Permittivity Conductivity

Neminal Body TSL parameters 220°C 533 1.52 mho/m

Measured Body TSL parameters T(220£02)°C | 548£6% | 1.48 mhoim£6 %

Body TSL temperature during test (224 £ 0.2)°C — ——
SAR result with Body TSL

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

SAR measurad 250 mW Input power .40 mW fg

SAR normalized normalized o 1W IT.EmW ig

SAR for nominal Body TSL parameters * normalized to 1W 387 mW /g2 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSE Condition

SAR measured 250 mW inpul pover 514 mW ig

SAR nermalized nemmalized ta 1W 20,6 mW ig

SAR for neminal Body TSL paramatars normalized to 1W 20.9 mW /g 2 16.5 % (k=2)

? Comection 1o nominal TSL parametars according to d}, chapter “5AR Sansitivities"
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Appendix
Antenna Parameters with Head TSL

Impedance, fransformed to feed point 4540 -54 )0
Retum Loss - Z 6 dB

Antenna Parameters with Body TSL

Impedance, transfonmed to feed palnt 41,1 0 =-65.7 0
Fetum Loss -187dB

General Antenna Parameters and Design

| Etectiical Detay (one dirsction) I 1.189 ns

Adter long lerm use with 100W radialed power, only a slight warming of the dipole near the feedpeint can be maasured.

The dipale is made of standard semirigid coaxial cable. The center conductor of the feading line ks directly connected 1o the
second am of the dipole. The antanna is thersfore shon-circulted for DC-signals,

Mo axcessive force must be applied fo the dipole arms, becaussa they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on January 15, 19498
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DASY4 Validation Report for Head TSL

Date/Time: 10.07.2007 12:23:42

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 18300 MHz; Type: DIB00OYZ; Serial: DIB0OV2 - SN:214

Communication System: CW; Frequency: 1800 MHz; Duty Cycle: 1:1

Medium: HSL U10 BB,

Medium parameters used: F= 1800 MHz; o = 1.41 mho/m; g = 39.6; p = 1000 kg,-'m-‘
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Pin=

Prabe: ET3DVE = SM1 507 (HFY, ConvF(5.03, 5.03, 5.03); Calibrated: 19.10.2006
Sensor-Surface: dmm (Mechanical Surface Degection)

Electronics: DAE4 Sn601; Calibrated: 30.01.2007

Phamtam: Flst Phamtam 5.0 (Fromt); Types QDOMPI0AA

Measurement $W; DASY4, V4.7 Build 53; Postprocessing SW; SEMCAD, V1,8 Build 172

250 mW; d = 10 mm/Zoom Scan (7Tx7x7)/Cube 0:

Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 92.1 V/m; Power Drift = 0.028 dB
Peak SAR (extrapolated) = 16.0 Wikg

SAR(1 g) = 9.45 mWig: SAR(10 g) = 5.03 mWig
Maximum value of SAR (measured) = 10.6 mW/g

dB

-4.00

-B.00

=12.0

-16.0

-20.0

0 dB = | 0amWig
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Impedance Measurement Plot for Head TSL
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DASY4 Validation Report for Body TSL

Date/Time: 10.07.2007 15:50:25
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800VZ; Serial: DIS00V - SN:214

Communication System: CW; Frequency: 1800 MHz; Duty Cycle: 1:1

Medium: MSL U10 BB;

Medium parameters used: f= 1800 MHz; o= 1.48 mho/m; e, = 54.5; p = 1000 kg."m"
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
& Probe: ETIDVE = SN 1507 (HF), CameF(4.47, 4.47, 4.47); Calibrated: 19.10.2006
= Bensor-Burface: 4mm (hechanical Surfisce Detection )
»  Electronics: DAE4 Snéi1; Calibrated: 30.01 2007

& Phastom: Flat Phamtom 5.0 (back); Type: QDO00PS0AA

»  Ndegsurcment 3W: DASY4, V4.7 Build 53; Postprocessing 3W: SEMCAD, V1.3 Build 172

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

Reference Value = 91.9 Vim; Power Drift = -0.003 dB

Peak SAR (extrapolated) = 15.2 Wkg

SAR(1 gh =94 mW/g; SAR(10 g)=5.14 mW/g

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

dB
0.000

-B.00

-12.0

-20.0

048 = 1. TmWig
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Impedance Measurement Plot for Body TSL
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22. System Validation Dipole (D1800V2,S/N: 2d040)

Calibration Laboratory of ‘«\“@'f'ﬁg Schwelzerischar Kallbrierdianst
Schmid & Partner % Service suisse d'étalonnage
Engineering AG b= Servizio svizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzerland

s

G Swiss Calibration Service
4»}.,1‘.\.5‘

Accredited by the Swiss Accreditation Service {SAS}
The Swiss Accreditation Service is one of the signateries to the EA
Multilateral Agreement for the racognition of calibration certificates

client  -UEJBPER(PTT) s ST

Object

Calibration procedure(s)

Calibration date:

Condition of the calibrated item

This calibration certificate documents the traceability to national standards, which resllze the physical units of m ts {S1).
The measurements and the uncertalnties with confidence probability are given on the following pages and are part of the certificate.

Al callbrations have been conducted in the closed laboratory facllity: environment temperature {22 £ 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standarde D# Cal Date (Calibrated by, Cedificats No.) Scheduled Calibration
Power meter EPM-442A GB37480704 08-Oct-08 (No. 217-00888) Oct-08
Power sensor HP B481A Us37292783 08-0ct-08 (Mo, 217-00898) Oct-08
Reference 20 dB Attenuator SN: 5086 (20g) 01-Jul-08 (No, 217-008864) Jul-08
Type-N mismatch combination SN: 5047.2 / 06327 01-Jul-08 {No. 217-00867) Jul-09
Reference Probe ES3DV2 SN: 3025 28-Apr-08 (No. ES3-3025_Apr08) Apr-08
DAE4 SN: 801 14-Mar-08 (No. DAE4-601_Mar08) Mar-02

lary Standards ID# Check Date (In house) Scheduled Check
Power sensor HP 84814 MY41092317 18-0¢t-02 (in houss check Cct-07) in house check: Oct-02
RF generator R&S SMT-06 100005 4-Aug-98 {in house check Oct-07) In house check: Oct-08
Network Analyzer HP B753E US37390585 54206  18-Qct-(01 (in house check Oct-08) In house check: Oct-08

Calibrated by:

Approved by:

|ssued: December 17, 2008

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: D1800V2-2d040_Dec08 Page 1 of 9
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Calibration Laboratory of

‘\&‘ N ’9,,‘ Schweizerischer Kalibrierdienst
Schmid & Partner S Sarvice sulsse d'étalonnage
Engineering AG =N Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 4‘4, ‘/‘\\\* Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS)

o
I M

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

Accreditation No.: SCS 108

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

c)

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

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

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

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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.

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

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

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

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

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

Certificate No: D1800V2-2d040_Dec08
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Measurement Conditions ‘
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V5.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency 1800 MHz + 1 MHz
Head TSL parameters
The following paramelers and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (220+0.2)°C 38816% 1.40 mho/m £ 6 %
Head TSL temperature during test (22.020.2)°C e
SAR result with Head TSL
SAR averaged over 1 cm® {1 g) of Head TSL condition
SAR measured ) 250 mW Input power 9.62 mW /g
SAR normalized normalized to 1W 38.5 mW /g
SAR for neminal Head TSL parameters ' normalized to 1W 37.8mW/g£17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.04 mW /g
SAR normalized normalized to 1W 20.2 m\W /g
SAR for nominal Head TSL parameters ' normalized to 1W 19.9 mW/ g £ 16.5 % (k=2)

' Correction to nominal TSL parameters according 1o d), chapter “SAR Sensilivilies”

Certificate No: D1800V2-2d040_Dec08
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Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1.52 mho/m
Measured Body TSL parameters (22.0+0.2)°C 55.2+6 % 1.48 mho/m £ 6 %
Body TSL temperature during test (21.5+02)°C -
SAR result with Body TSL
SAR averaged over 1 cm® {1 g) of Body TSL condition
SAR measured 250 mW input power 9.45 m\W /g
SAR normalized normalized to 1W 37.8mW /g

SAR for nominal Body TSL parameters *

normalized to 1W

39.1 mW/ g £17.0 % {k=2)

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

SAR measured 250 mW input power 507 mW g

SAR normalized normalized to 1W 20.3mW /g

SAR for nominal Body TSL parameters * normalized to 1W 20.7 mW f g £16.5 % (k=2)

2 Correction to nominal TSL parameters according to d), chapter “SAR Sensitivities"

Certificate No: D1800V2-2d040_Dec08
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 4820-23)Q
Return Loss - 30.6 dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point 4400-28)Q
Return Loss -23.1dB
General Antenna Parameters and Design
Electrical Delay (one direction) 1.206ns [

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole Is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
sacond arm of the dipole. The antenna is therefore short-circuited for DC-signals.
No excessive force must be applisd to the dipole arms, because they might bend or the soldered connections near the

feedpoint may be demaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

March 27, 2002
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DASY5 Validation Report for Head TSL
Date/Time: 11.12.2008 11:16:35

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: SN:2d040

Communication System; CW; Frequency: 1800 MHz; Duty Cycle: 1:1

Medium: HSL U10 BB

Medium parameters used: £= 1800 MHz; o = 1.4 mho/m; ¢, = 38.8; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard; DASYS (IEEE/IEC)

DASYS Configuration:
s Probe: ES3DV2 - SN3025; ConvF(4.96, 4.96, 4.96); Catibrated: 28.04.2008
o Sensor-Surface: 3.4mm {Mechanical Surface Detection)
*  Eleclronics: DAE4 Sn601; Calibrated: 14.03.2008
*  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001

o Measurement SW: DASYS, V5.0 Build 120; SEMCAD X Version 13.4 Build 45

Pin = 250 mW; dip = 10 mm, scan at 3.4mm 2/Zoom Scan (dist=3.4mm, probe 0deg)
(7x7xT7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 92.1 V/m: Power Drift = 0.040 dB

Peak SAR (extrapolated) = 17.8 W/kg

SAR(I g) = 9.62 mW/g; SAR(10 g) = 5.0 mW/g

Maximum value of SAR (measured) = 11.3 mW/g

0dB=11.3mW/g
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date/Time: 16.12.2008 10:47:45
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: SN:2d040

Communication System: CW; Frequency: 1800 MHz; Duty Cycle: 1:1

Medium: MSL U10 BB

Medium parameters used: f= 1800 MHz; ¢ = 1.48 mho/m; g = 55.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC)

DASYS Configuration:
e Probe: ES3DV2 - SN3025; ConvF(4.64, 4.64, 4.64); Calibrated: 28.04.2008
*  Sensor-Surface: 3.4mm (Mechanical Surface Detection)
®  Electronics: DAE4 8n601; Calibrated; 14.03.2008
®  Phantom: Flat Phantom 5.0 {back); Type: QDOOOPS0AA; Serial: 1002

e Measurement SW: DASYS, V5.0 Build 120; SEMCAD X Version 13.4 Build 45

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

Reference Value = 90.6 V/m; Powet Drift = 0.00409 dB

Peak SAR (extrapolated) = 16.4 Wikg

SAR(1 g) = 9.45 mW/g; SAR(10 g) = 5.07 mW/g

Maximum value of SAR (measured) = 11.4 mW/g

0dB=114mWig
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Impedance Measurement Plot for Body TSL
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23. System Validation Dipole (D2450V2,S/N: 713)

. . e
Calibration Laboratory of g*‘::\\:/{i‘i'“; § Schweizerischer Kalibrierdienst
Schmid & Partner - ;I?EHE—JME c Service suisse d'étalonnage
Engineering AG o Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland NN S Swiss Calibration Service

e N
Ayt

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client

Object

Calibration procedure(s)

Calibration date:

Condition of the calibrated item

This calibration certificate documents the traceabllity to national standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All callbrations have been conducted in the closed laboratory facility: environment temperature (22 & 3)°C and humidity < 70%.

Calibration Equipment used {M&TE critical for calibration)

| Primary Standards [iD# Cal Date (Certificate No.) Scheduled Calibration
Power meter EPM-442A GB37480704 04-0ct-07 {No, 217-00736) Oci-08

Power sensor HP 8481A 837202783 04-0ct-07 (No. 217-00736) Oct-08

Reference 20 dB Attenuator SN: S5086 (20g) 01-Jul-08 (No. 217-00864) Jul-09

Type-N mismatch combination SN: 5047.2 / 06327 01-Jul-08 (Mo. 217-00867) Jul-09

Reference Probe ES3DV2 SN: 3025 28-Apr-08 (No. ES3-3025_Apr08) Apr-09

DAE4 SN: 801 14-Mar-08 (No. DAE4-601_Mar08) Mar-09

Secondary Standards ) D # Check Date (in house) Scheduled Check
Power sensor HP 8481A MY41092317 18-0ct-02 (in house check Oct-07) In house check: Oct-08
RF generator R&S SMT-06 100005 4-Aug-99 (In house check Oct-07} In house check: Oct-09
Network Analyzer HP 8763E US37390585 S4206  18-Oct-01 (in house check Oct-07) In house check: Oct-08

Signature

Calibrated by:

Approved by:

Issued: September 9, 2008

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

29CE0264-HO-01-L-R1
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Calibration Laboratory of g‘@z{ S Schweizerischer Kalibrierdienst

Schmid & Partner ;IBEEUHEé c Service suisse d'étalonnage
Engineering AG g Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland g d/j}‘ﬁ‘\\\@* S Swiss Calibration Service

Accredited by the Swiss Accreditation Service {SAS) Accreditation No.: SCS 108

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

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL /f NORM x,y,z
N/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) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)", February
2005

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

Additional Documentation:
d) DASY4/5 System Handbook

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

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

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

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

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

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

o SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY5 V5.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.2 1.80 mho/m
Measured Head TSL parameters (220+0.2)°C 39.8+6% 1.80 mho/m £ 6 %
Head TSL temperature during test (22.0%0.2)°C —
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 127mW/g
SAR normalized normalized to 1W 508mW /g

SAR for nominal Head TSL parameters *

normalized to 1W

51.2mW /g £17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 591TmW/ig
SAR normalized normalized to 1W 23.6mW/g

SAR for nominal Head TSL parameters

normalized to 1W

23.8 mW Ig £ 16.5 % (k=2)

' Correction to nominal TSL parameters according to d), chapter “SAR Sensitivities”
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Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 52.7 1.95 mho/m
Measured Body TSL parameters (22.0+£0.2)°C 50.7+6 % 1.97 mho/m * 6 %
Body TSL temperature during test (22.5+0.2)°C - —
SAR result with Body TSL
SAR averaged over 1 cm® {1 g) of Body TSL Condition
SAR measured 250 mW input power 121mW/g
SAR normalized normalized to 1W 48.4mW /g

SAR for nominal Body TSL parameters *

normalized to 1W

47.4 mW fg £ 17.0 % (k=2)

SAR averaged over 10 cm? {10 g) of Body TSL condition
SAR measured 250 mW input power 568 mW /g
SAR normalized normalized to 1W 27mW/g

SAR for nominal Body TSL parameters *

normalized to 1W

22.3 mW Ig £ 16.5 % (k=2)

29CE0264-HO-01-L-R1

% Correction to nominal TSL parameters according to d), chapter “SAR Sensitivities”
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point

51.8Q+16jQ

Return Loss -32.7dB
Antenna Parameters with Body TSL

Impedance, transformed to feed point 4820+ 3.5 02

Return Loss -28.1dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.159 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the

second arm of the dipole. The antenna is therefore short-circuited for DC-signals.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

July 06, 2002
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DASYS5 Validation Report for Head TSL
Date/Time: 08.09.2008 12:47:07

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN713

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

Medium: HSL U10 BB

Medium parameters used: f= 2450 MHz; o = 1.8 mho/m; ¢, = 39.8; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC)

DASY'S Configuration:
e Probe: ES3DV2 - SN3025; ConvF(4.4, 4.4, 4.4); Calibrated: 28.04.2008
®  Sensor-Surface: 3.4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 14.03.2008
e  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0OAA; Serial: 1001

e Measurement SW: DASYS, V5.0 Build 119; SEMCAD X Version 13.2 Build 87

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

Reference Value = 94.8 V/m; Power Drift = 0.012 dB

Peak SAR (extrapolated) = 26.7 W/kg

SAR(1 g) = 12.7 mW/g; SAR(10 g) =5.91 mW/g

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

0 dB=153mW/g
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date/Time: 08.09.2008 15:47:52

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:713

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

Medium: MSL U10 BB

Medium parameters used: f= 2450 MHz; o = 1.96 mho/m; g = 50.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC)

DASY5 Configuration:

L]

Pin =

Probe: ES3DV2 - SN3025; ConvF(4.07, 4.07, 4.07); Calibrated: 28.04.2008
Sensor-Surface: 3.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 14.03.2008

Phantom: Flat Phantom 5.0 (back); Type: QDO0O0PS0AA; Serial: 1002

Measurement SW: DASYS5, V5.0 Build 119; SEMCAD X Version 13.2 Build 87

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

dz=5mm

Reference Value = 90.5 V/m; Power Drift = 0.00036 dB
Peak SAR (extrapolated) = 24 W/kg

SAR(1 g) =12.1 mW/g; SAR(10 g) = 5.68 mW/g
Maximum value of SAR (measured) = 15.1 mW/g

0dB=15.1mW/g
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Impedance Measurement Plot for Body TSL
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