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. General Information

1.1 EUT Description

Product Name

Bluetooth EDGE Wireless Modem

Trade Name

Getac Technology Corporation

Model No.

Energy

IMEI

353227020113280

Operation Frequency

GSM3850: TX 824.0-849.0 MHz; RX 869.0-894.0 MHz
GSM1900: TX 1850-1910 MHz; RX 1930-1990MHz

FCC ID QYLENERGY

Antenna Type INTERNAL

Device Category Portable

Battery MITAC Technology Corp. 3.7V 2400mAh 9Wh LI-Ion Rechargeable
Battery

WWAN Module CINTERION MC751

RF Exposure Environment |Uncontrolled

Output Power GSM850: GPRS 32.09(max), 32.04(av) EDGE 29.45(max), 26.19(av)
(Conducted dBm) GSM1900: GPRS 28.89(max), 28.80(av) EDGE 27.78(max), 24.28(av)
Bluetooth Module nFore NF2303, Operation Freq. 2402-2480MHz,

(max. Power 3.52dBm)
Notes 1. The DUT’s Bluetooth output power is 3.52dBm (2.25mW) which

less than Prer 12mW thresholds limit and 1-g SAR value is less

than 1.6W/kg therefore it doesn’t need for simultaneous SAR test.
2. The DUT use external antenna with a 3M long cable usually (refer

to page 28). This SAR test configuration use internal antenna for

the purpose of worst case testing.

1.2 Test Environment

Ambient conditions in the laboratory:

Items Required Actual
Temperature (°C) 24 See first page
Humidity (%RH) 50 See first page
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2. SAR Measurement System

2.1 ALSAS-10U System Description

ALSAS-10-U is fully compliant with the technical and
scientific requirements of IEEE 1528, IEC 62209,
EN50361,CENELEC, ARIB, ACA, and the Federal
Communications Commission. The system comprises of a six
axes articulated robot which utilizes a dedicated controller.
ALSAS-10U wuses the latest methodologies and FDTD
modeling to provide a platform which is repeatable with
minimum uncertainty.

2.1.1 Applications

Predefined measurement procedures compliant
with the guidelines of CENELEC, IEEE, 1EC,
FCC, etc are utilized during the assessment for
the device. Automatic detection for all SAR
maximum are embedded within the core architecture for the system, ensuring that peak locations used for
centering the zoom scan are within a Imm resolution and a 0.05mm repeatable position. System
operation range currently available up-to 6 GHz in simulated tissue.

2.1.2 Area Scans
Area scans are defined prior to the measurement process being executed with a user defined variable
spacing between each measurement point (integral) allowing low uncertainty measurements to be
conducted. Scans defined for FCC applications utilize a 10mm? step integral, with Imm interpolation used
to locate the peak SAR area used for zoom scan assessments.

Where the system identifies multiple SAR peaks (which are within 25% of peak value) the system will
provide the user with the option of assessing each peak location individually for zoom scan averaging.
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2.1.3 Zoom Scan (Cube Scan Averaging)

The averaging zoom scan volume utilized in the ALSAS-10U software is in the shape of a cube and the
side dimension of a 1 g or 10 g mass is dependent on the density of the liquid representing the simulated
tissue. A density of 1000 kg/m? is used to represent the head and body tissue density and not the phantom
liquid density, in order to be consistent with the definition of the liquid dielectric properties, i.e. the side
length of the 1 g cube is 10mm, with the side length of the 10 g cube 21,5mm.

When the cube intersects with the surface of the phantom, it is oriented so that 3 vertices touch the surface
of the shell or the center of a face is tangent to the surface. The face of the cube closest to the surface is
modified in order to conform to the tangent surface.

The zoom scan integer steps can be user defined so as to reduce uncertainty, but normal practice for
typical test applications (including FCC) utilize a physical step of 7x7x7 (Smmx5mmx5mm) providing a
volume of 30mm in the X & Y axis, and 30mm in the Z axis.

2.1.4 ALSAS-10U Interpolation and Extrapolation Uncertainty

The overall uncertainty for the methodology and algorithms the used during the SAR calculation was
evaluated using the data from IEEE 1528 based on the example f3 algorithm:

a- i a’
fi(x.y.2)=A4— | -
a- . oo 2a+2z) |
— X T+ :

(4}
&

2.2 Isotropic E-Field Probe

The isotropic E-Field probe has been fully calibrated and assessed for isotropicity, and boundary effect
within a controlled environment. Depending on the frequency for which the probe is calibrated the
method utilized for calibration will change. A number of methods is used for calibrating probes, and
these are outlined in the table below:

Calibration Frequency Air Calibration Tissue Calibration
2450MHz TEM Cell Temperature

The E-Field probe utilizes a triangular sensor arrangement as detailed in the diagram below:
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Dipole Sensor

O Detector
Oiode

SAR is assessed with a calibrated probe which moves at a default height of Smm from the center of the
diode, which is mounted to the sensor, to the phantom surface (in the Z Axis). The Smm offset height has
been selected so as to minimize any resultant boundary effect due to the probe being in close proximity to
the phantom surface.

The following algorithm is an example of the function used by the system for linearization of the output
from the probe when measuring complex modulation schemes.

Y, =0, U3 L

dep,

2.2.1 Isotropic E-Field Probe Specification

Calibration in Air

Frequency Dependent
Below 2GHz Calibration in air performed in a TEM Cell
Above 2GHz Calibration in air performed in waveguide

Sensitivity

0.70 pV/(V/mY to 0.85 pV/(V/m)?

Dynamic Range

0.0005 W/kg to 100W/kg

Isotropic Response

Better than 0.2dB

Diode Compression point
(DCP)

Calibration for Specific Frequency

Probe Tip Radius < Smm
Sensor Offset 1.56 (+/- 0.02mm)
Probe Length 290mm
Video Bandwidth @ 500 Hz: 1dB
@]1.02 KHz: 3dB
Boundary Effect Less than 2% for distance greater than 2.4mm
Spatial Resolution Diameter less than Smm Compliant with Standards
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2.3 Boundary Detection Unit and Probe Mounting Device

ALSAS-10U incorporates a boundary detection unit with a sensitivity of 0.05mm for detecting all types of
surfaces. The robust design allows for detection during probe tilt (probe normalize) exercises, and utilizes
a second stage emergency stop. The signal electronics are fed directly into the robot controller for high
accuracy surface detection in lateral and axial detection modes (X, Y, & Z).

The probe is mounted directly onto the Boundary Detection unit for accurate tooling and displacement
calculations controlled by the robot kinematics. The probe is connect to an isolated probe interconnect
where the output stage of the probe is fed directly into the amplifier stage of the Daq-Paq

2.4 Daq-Paq (Analog to Digital Electronics)

ALSAS-10U incorporates a fully calibrated Dag-Paq (analog to digital conversion system) which has a 4
channel input stage, sent via a 2 stage auto-set amplifier module. The input signal is amplified accordingly
so as to offer a dynamic range from 5uV to 800mV. Integration of the fields measured is carried out at
board level utilizing a Co-Processor which then sends the measured fields down into the main
computational module in digitized form via an RS232 communications port. Probe linearity and duty
cycle compensation is carried out within the main Dag-Paq module.

ADC 12 Bit

Amplifier Range 20mV to 200mV and 150mV to 800mV

Field Integration Local Co-Processor utilizing proprietary integration
algorithms

Number of Input Channels 4 in total 3 dedicated and 1 spare

Communication Packet data via RS232

2.5 Axis Articulated Robot

ALSAS-10U utilizes a six axis articulated robot, which is controlled
using a Pentium based real-time movement controller. The movement
kinematics engine utilizes proprietary (Thermo CRS) interpolation and
extrapolation algorithms, which allow full freedom of movement for
each of the six joints within the working envelope. Utilization of joint 6
allows for full probe rotation with a tolerance better than 0.05mm
around the central axis.

Robot/Controller Manufacturer Thermo CRS

Number of Axis Six independently controlled axis
Positioning Repeatability 0.05mm

Controller Type Single phase Pentium based C500C
Robot Reach 710mm

Communication RS232 and LAN compatible

7
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2.6 ALSAS Universal Workstation

ALSAS Universal workstation allows for repeatability and fast adaptability. It allows users to do
calibration, testing and measurements using different types of phantoms with one set up, which
significantly speeds up the measurement process.

2.7 Phantom Types

The ALSAS-10U allows the integration of multiple phantom types. SAM Phantoms fully compliant with
IEEE 1528 EN50361 Universal Phantom, and Universal Flat.

2.7.1 APREL Laboratories Universal Phantom
The Universal Phantom is used on the ALSAS-10U as a system
validation phantom. The Universal Phantom has
been fully validated both experimentally from 800MHz to
6GHz and numerically using XFDTD numerical software.
The shell thickness is 2mm overall, with a 4mm spacer
located at the NF/MB intersection providing an overall
thickness of 6mm in line with the requirements of IEEE-1528.
The design allows for fast and accurate measurements, of
handsets, by allowing the conservative SAR to be evaluated at on frequency for both left and right head
experiments in one measurement.
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3. Tissue Simulating Liquid

3.1 The composition of the tissue simulating liquid

INGREDIENT 835MHz 1900MHz
(% Weight) Head Head
Water 40.45% 54.90%
Salt 1.45% 0.18%
Sugar 57.0% 0%
HEC 1.00% 0%
Preventol 0.10% 0%
DGBE 0% 44.92%

(Body Tissue was supplied by QuieTek Corp.)

3.2 Tissue Calibration Result

The dielectric parameters of the liquids were verified prior to the SAR evaluation using

APREL Dielectric Probe Kit and Anritsu MS4623B Vector Network Analyzer

http://www.chttl.com.tw

Head/Body Tissue Simulant Measurement

Nov. 02 and Nov. 26 2009

Dielectric Parameters Tissue Temp.
Frequency _
Description €; G [s/m] [°C]
[MHz]
42.1/55.0-55.5 0.92/0.98 23-24.0
41.5/55.2 0.90/0.97
Reference result 39.5-43.5/ - - N/A
835 MHz ‘ 0.86-0.94/0.92
+ 5% window 52.5-57.9 1.01

42.1/55.0-55.5 0.92/0.98 23-24.0

Head/Body Tissue Simulant Measurement

Nov.02 and Nov. 27 2009

Dielectric Parameters Tissue Temp.
Frequency _
Description €; G [s/m] [°C]
[MHz]
40.5/52.9-53.5 1.41/1.52-1.54 23-24.0
40.0/53.3 1.40/1.52
Reference result - ; - i N/A
1900 MHz ‘ 38.0 42.%/50.7 1.33 11.271/1.46
+ 5% window S5. :
40.5/52.9-53.5 1.41/1.52-1.54 23-24.0
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3.3 Tissue Dielectric Parameters for Head and Body Phantoms

The head tissue dielectric parameters recommended by the IEEE SCC-34/SC-2 in P1528 have been
incorporated in the following table. These head parameters are derived from planar layer models
simulating the highest expected SAR for the dielectric properties and tissue thickness variations in a
human head. Other head and body tissue parameters that have not been specified in P1528 are derived
from the tissue dielectric parameters computed from the 4-Cole-Cole equations described in Reference
[12] and extrapolated according to the head parameters specified in P1528.

Target Frequency Head Body
(MHz) & o (S/m) & o (S/m)

150 52.3 0.76 61.9 0.80
300 45.3 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
835 41.5 0.90 55.2 0.97
900 41.5 0.97 55.0 1.05
915 41.5 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800 — 2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
3000 38.5 2.40 52.0 2.73
5800 35.3 5.27 48.2 6.00

(e, = relative permittivity, o = conductivity and p = 1000 kg/m°)

10
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4. SAR Measurement Procedure

4.1 SAR System Validation
4.1.1 Validation Dipoles

...... - The dipoles used is based on the IEEE-1528 standard, and is
| Frt T complied with mechanical and electrical specifications in line
: " — Le with the requirements of both IEEE and FCC Supplement C.

\ T - the table below provides details for the mechanical and
e | electrical specifications for the dipoles.
4x2 //'
T
couxial feed t\ g
i
ey /ﬁ .t
Frequency L (mm) h (mm)
835MHz 161 89.8
1900 MHz 68 39.5
4.1.2 Validation Result
Validation Kid Tissue Type SAR1g(W/Kg) Date of Cal.
ALS-D-835-5-2 Head 9.49 02 Feb. 2009
ALS-D-1900-S-2 Head 40.3 16 Mar. 2009
Frequency Power SARIg Power Drift Date of Validation
(MHz2) (mW) (W/Kg) %)
835 Head 1000 9.199 -0.274 02 Nov. 2009
1900 Head 250 9.158 -3.858 02 Nov. 2009
Normalized to 1W 36.632

11
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Report Date

By Operator
Measurement Date
Starting Time
End Time
Scanning Time

Product Data
Device Name
Serial No.

Type

Model

Frequency

Max. Transmit Pwr
Drift Time

Length

width

Depth

Antenna Type
Orientation

Power Drift-Start

Power Drift-Finish:

[)

Power Drift (%)
Picture

Phantom Data
Name

Type

Size (mm)
Serial No.
Location
Description

Tissue Data
Type

Serial No.
Frequency
Last Calib. Date
Temperature
Ambient Temp.
Humidity
Epsilon
Sigma
Density

Probe Data

Name

Model

Type

Serial No.

Last Calib. Date
Frequency :
Duty Cycle Factor:
Conversion Factor:
Probe Sensitivity:
Compression Point:
Offset

Measurement Data
Crest Factor

SAR Test Report (835M)

02-Nov-2009
123
02-Nov-2009
02-Nov-2009
02-Nov-2009
1274 secs

dipole
835
Dipole

835.00 MHz
1.0 W

0 min(s)
161 mm

3.6 mm
89.8 mm
Internal
15mm Space
9.104 W/kg
9.079 W/kg
-0.274

APREL-Uni
Uni-Phantom
280 x 280 x
User Define
Center

Uni Phantom

200

HEAD

835

835.00 MHz
02-Nov-2009

24 .00 °cC

24 .00 °C

50.00 RH%

42.10 F/m

0.92 S/m

1000.00 kg/cu. m

Probe 257 -
E020
E-Field Triangle
257

12-Dec-2008
835.00 MHz

1

6.5

1.20 1.20 1.20
95.00 mV

1.56 mm

CHTL

09:57:24 AM
10:18:38 AM

wv/ (v/m)’

12
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Scan Type : Complete
Tissue Temp. : 24.00 °C
Ambient Temp. : 24.00 °C

Set-up Date 02-Nov-2009

TEL : +886 3 4244445

FAX : +886 3 4202444

ADDR. @ 12, Lane 551, Min-Tsu Road Sec. 5
Yang-Mei, Taoyuan, Taiwan , R.O.C.

E-mail: tsd@cht.com.tw http://www.chttl.com.tw

Set-up Time : 9:00:44 AM

Area Scan : 4x12x1 : Measurement x=15mm, y=15mm, z=4mm
Zoom Scan : 5x5x8 : Measurement x=8mm, y=8mm, z=4mm
Other Data

DUT Position : 15mm Space

Separation : 0

Channel : Mid - 835

9.199 W/kg
: 6.109 W/kg
Area Scan Peak SAR : 8.770 W/kg
Zoom Scan Peak SAR : 12.911 W/kg

1 gram SAR value
10 gram SAR value

13
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Exposure Assessment Measurement Uncertainty

Source of Tolerance | Probability | Divisor c, Standard
Uncertainty Value Distribution (1-g9) Uncertainty
(1-g) %
Measurement System
Probe Calibration 3.5 normal 1 1 3.5
Axial TIsotropy 3.7 rectangular |3 (1-cp)” |1.5
Hemispherical 10.9 rectangular |3 J/cp 4.4
Isotropy
Boundary Effect 1.0 rectangular /3 1 0.6
Linearity 4.7 rectangular /3 1 2.7
Detection Limit 1.0 rectangular v3 1 0.6
Readout Electronics 1.0 normal 1 1 1.0
Response Time 0.8 rectangular /3 1 0.5
Integration Time 1.7 rectangular | /3 1 1.0
RF Ambient Condition | 3.0 rectangular v3 1 1.7
Probe Positioner 0.4 rectangular V3 1 0.2
Mech.
Restriction
Probe Positioning 2.9 rectangular |3 1 1.7
with respect to
Phantom Shell
Extrapolation and 3.7 rectangular /3 1 2.1
Integration
Test Sample 4.0 normal 1 1 4.0
Positioning
Device Holder 2.0 normal 1 1 2.0
Uncertainty
Drift of Output 0.3 rectangular V3 1 0.2
Power
Phantom and Setup
Phantom 3.4 rectangular /3 1 2.0
Uncertainty (shape &
thickness tolerance)
Liquid 5.0 rectangular |3 0.7 2.0
Conductivity (target)
Liquid 2.2 normal 1 0.7 1.6
Conductivity (meas.)
Liquid 5.0 rectangular |3 0.6 1.7
Permittivity (target)
Liquid 1.4 normal 1 0.6 0.9
Permittivity (meas.)
Combined Uncertainty RSS 9.4
Combined Uncertainty Normal (k=2) 18.8
(coverage factor=2)
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Report Date

By Operator
Measurement Date
Starting Time
End Time
Scanning Time

Product Data
Device Name
Serial No.

Type

Model

Frequency

Max. Transmit Pwr
Drift Time

Length

width

Depth

Antenna Type
Orientation

Power Drift-Start

Power Drift-Finish:

[)

Power Drift (%)
Picture

Phantom Data
Name

Type

Size (mm)
Serial No.
Location
Description

Tissue Data
Type

Serial No.
Frequency
Last Calib. Date
Temperature
Ambient Temp.
Humidity
Epsilon
Sigma
Density

Probe Data

Name

Model

Type

Serial No.

Last Calib. Date
Frequency :
Duty Cycle Factor:
Conversion Factor:
Probe Sensitivity:
Compression Point:
Offset

Measurement Data
Crest Factor

SAR Test Report (1900M)

02-Nov-2009
123
02-Nov-2009
02-Nov-2009
02-Nov-2009
937 secs

dipole
1900
Dipole

1900.00 MHz
0.25 W

0 min(s)
3.6 mm

68 mm

1 mm
Internal
10mm Space
9.823 W/kg
9.444 W/kg
-3.858

APREL-Uni
Uni-Phantom
280 x 280 x
User Define
Center

Uni Phantom

200

HEAD

1900

1900.00 MHz
02-Nov-2009
23.00 °cC

24 .00 °C

45.00 RH%

40.50 F/m

1.41 S/m

1000.00 kg/cu. m

Probe 257 -
E020
E-Field Triangle
257

12-Dec-2008
1900.00 MHz

CHTL

1

5.5

1.20 1.20 1.20
95.00 mV

1.56 mm

1

10:33:49 AM
10:49:26 AM

wv/ (v/m)’
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Scan Type
Tissue Temp.

Ambient Temp.

Set-up Date
Set-up Time
Area Scan
Zoom Scan

Other Data
DUT Position
Separation
Channel

Complete

23.00 °C

24 .00 °C

02-Nov-2009

10:28:35 AM

4x6x1 : Measurement x=15mm, y=15mm, z=4mm
5x5x8 : Measurement x=8mm, y=8mm, zZ=4mm

10mm Space
0

Mid - 1900

1 gram SAR value
10 gram SAR value
Area Scan Peak SAR
Zoom Scan Peak SAR

9.158 W/kg
4.879 W/kg
9.299 W/kg
16.414 W/kg
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Exposure Assessment Measurement Uncertainty

Source of Tolerance | Probability | Divisor c, Standard
Uncertainty Value Distribution (1-g9) Uncertainty
(1-g) %
Measurement System
Probe Calibration 3.5 normal 1 1 3.5
Axial Isotropy 3.7 rectangular | .,/3 (1-cp)” |1.5
Hemispherical 10.9 rectangular |3 J/cp 4.4
Isotropy
Boundary Effect 1.0 rectangular /3 1 0.6
Linearity 4.7 rectangular /3 1 2.7
Detection Limit 1.0 rectangular /3 1 0.6
Readout Electronics 1.0 normal 1 1 1.0
Response Time 0.8 rectangular /3 1 0.5
Integration Time 1.7 rectangular /3 1 1.0
RF Ambient Condition | 3.0 rectangular /3 1 1.7
Probe Positioner 0.4 rectangular V3 1 0.2
Mech.
Restriction
Probe Positioning 2.9 rectangular |3 1 1.7
with respect to
Phantom Shell
Extrapolation and 3.7 rectangular /3 1 2.1
Integration
Test Sample 4.0 normal 1 1 4.0
Positioning
Device Holder 2.0 normal 1 1 2.0
Uncertainty
Drift of Output 3.9 rectangular /3 1 2.2
Power
Phantom and Setup
Phantom 3.4 rectangular |3 1 2.0
Uncertainty (shape &
thickness tolerance)
Liquid 5.0 rectangular |3 0.7 2.0
Conductivity (target)
Liquid 0.7 normal 1 0.7 0.5
Conductivity (meas.)
Liquid 5.0 rectangular |3 0.6 1.7
Permittivity (target)
Liquid 1.3 normal 1 0.6 0.8
Permittivity (meas.)
Combined Uncertainty RSS 9.5
Combined Uncertainty Normal (k=2) 19.1
(coverage factor=2)
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)

=

SAR (mv

4.2 Arrangement Assessment Setup
4.2.1 Test Positions for body-worn
Body-worn operating configurations should be tested with the belt-clips and holsters attached to the

device and positioned against a flat phantom in normal use configurations. A separation distance of 1.5
cm between the back of the device and a flat phantom is recommended for testing body-worn SAR

16

14

17

b

T

SAR-Z Axus

at Hotspot =-6.70 v:-2.40

15 20 25 30
Z Distance (mm)
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compliance under such circumstances. Other
separation distance may be use, but not exceed 2.5 cm.

4.3 SAR Measurement Procedure
The ALSAS-10U calculates SAR using the following equation,

cr|E
S4R=——
o
o: represents the simulated tissue conductivity
p: represents the tissue density
The EUT is set to transmit at the required power in line with product specification, at

each frequency relating to the LOW, MID, and HIGH channel settings.
Pre-scans are made on the device to establish the location for the transmitting antenna, using a large area

scan in either air or tissue simulation fluid.

The EUT is placed against the Universal Phantom where the maximum area scan dimensions are larger
than the physical size of the resonating antenna. When the scan size is not large enough to cover the peak
SAR distribution, it is modified by either extending the area scan size in both the X and Y directions, or

the device is shifted within the predefined area.
The area scan is then run to establish the peak SAR location (interpolated resolution set at Imm? ) which
is then used to orient the center of the zoom scan. The zoom scan is then executed and the 1g and 10g

averages are derived from the zoom scan volume (interpolated resolution set at Imm? ).
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5. SAR Exposure Limits

SAR assesaments have besn made in line with the requiremsnts of IEEE-1528, FCOC

Supplement . and comply with AMNSIFIEEE C95.1-1992 “Unconirolled Environmentis”

limits. These limits apply to a location which is desemed as “Uncontrolled

Ermvironment” which can be described as a situaton whers the general public may be
exposed to an RF source with no prior knowledge or contrel owver their exposure.

Limits for General Populationd/Uncontrolled Exposures (WEQ)

Uncontrolled

Type Exposure Environment Linmit
Spatial Peak SAR {(1g cube fizsue for brain or body) 1.60 Wikg
Spatial Average SAR (whole body) 0,08 Wikg
4,00 Wikg

Spatial Peak SAR (109 for hands, fesl, ankles and wrist)
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6. Test Equipment List

ADDR. : 12, Lane 551, Min-Tsu Road Sec. 5
Yang-Mei, Taoyuan, Taiwan , R.O.C.

E-mail: tsd@cht.com.tw

http://www.chttl.com.tw

Instrument Manufacturer Model No. Calibration Due| Calibration
Cycle(year)

Data Acquisition Package Aprel ALS-DAQ-PAQ- NCR NCR
Aprel Laboratories Probe Aprel ALS-2E020 10-Dec-2010 1
Aprel Laboratories Dipole Aprel ALS-D-835-S-2 | (01-Feb-2010 1
Aprel Laboratories Dipole Aprel ALS-D-1900-S-2 | 15-Mar-2010 1
Boundary Detection Sensor Aprel ALS-PMDPS-2 NCR NCR
System
Dielectric Probe Kit Aprel ALS-PR-DIEL NCR NCR
Universal Work Station Aprel ALS-UWS NCR NCR
Device Holder 2.0 Aprel ALS-H-E-SET-2 NCR NCR
Left Ear SAM Phantom Aprel ALS-P-SAM-L NCR NCR
Right Ear SAM Phantom Aprel ALS-P-SAM-R NCR NCR
Flat Phantom Aprel ALS-P-UP-1 NCR NCR
Aprel Dipole Spacer Aprel ALS-DS-U NCR NCR
SAR Software Aprel ALSAS-10 NCR NCR
CRS C500C Controller Thermo ALS-C500 NCR NCR
CRF F3 Robot Thermo ALS-F3 NCR NCR
Power Amplifier Mini-Circuit ZHL-42 NCR NCR
Directional Coupler Agilent 778D-012 NCR NCR
Universal Radio JRC NZ-917BJ NCR NCR
Communication Tester
Power meter HP 437B June 15 2010 1
Vector S/G R&S SMU200A June 04 2010 1
Wireless Communications Agilent 8960 May 14 2010 1
Test Set
Vector Network Anritsu MS4623B May 12 2010 1
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7. Measurement Uncertainty

Yang-Mei, Taoyuan, Taiwan , R.O.C.

http://www.chttl.com.tw

Source of Tolerance | Probability | Divisor c, Standard
Uncertainty Value Distribution (1-g9) Uncertainty
(1-g) %
Measurement System
Probe Calibration 3.5 normal 1 1 3.5
Axial Isotropy 3.7 rectangular |3 (1-cp)” |1.5
Hemispherical 10.9 rectangular |3 J/cp 4.4
Isotropy
Boundary Effect 1.0 rectangular /3 1 0.6
Linearity 4.7 rectangular |3 1 2.7
Detection Limit 1.0 rectangular /3 1 0.6
Readout Electronics 1.0 normal 1 1 1.0
Response Time 0.8 rectangular /3 1 0.5
Integration Time 1.7 rectangular |3 1 1.0
RF Ambient Condition | 3.0 rectangular /3 1 1.7
Probe Positioner 0.4 rectangular /3 1 0.2
Mech.
Restriction
Probe Positioning 2.9 rectangular /3 1 1.7
with respect to
Phantom Shell
Extrapolation and 3.7 rectangular /3 1 2.1
Integration
Test Sample 4.0 normal 1 1 4.0
Positioning
Device Holder 2.0 normal 1 1 2.0
Uncertainty
Drift of Output 0.9 rectangular |3 1 0.5
Power
Phantom and Setup
Phantom 3.4 rectangular |3 1 2.0
Uncertainty (shape &
thickness tolerance)
Liquid 5.0 rectangular |3 0.7 2.0
Conductivity (target)
Liquid 1.0 normal 1 0.7 0.7
Conductivity (meas.)
Liquid 5.0 rectangular |3 0.6 1.7
Permittivity (target)
Liquid 0.4 normal 1 0.6 0.2
Permittivity (meas.)
Combined Uncertainty RSS 9.3
Combined Uncertainty Normal (k=2) 18.5
(coverage factor=2)
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8 SAR Test Results
Output Power test
Output Power | Output Power

CH Fr(el\jll‘ﬁ;l)"y (dBm) (dBm)

PK AV
GSMS50 128 824.2 32.09 32.04
(GSM) 189 836.4 31.84 31.79
251 848.8 31.67 31.61
GSMS50 128 824.2 29.41 25.83
(EDGE) 189 836.4 29.45 26.19
251 848.8 29.09 25.63
GSM 1900 512 1850.2 28.37 28.27
661 1880 28.89 28.8

(GSM)

810 1909.8 28.36 28.26
GSM 1900 512 1850.2 27.22 23.69
(EDGE) 661 1880 27.78 24.28
810 1909.8 27.23 23.65

SAR GSM 850MHz (Lo CH 128, Mid CH 190, Hi CH 251)

http://www.chttl.com.tw

N Test Position Antenna Frequency SAR 1g Po‘wer (%Kif%(igt)
0. (Body) Type cu |l muz | Wkg) | Drift %

1 GPRS_Top_Touch INTERNAL | 190 | 836.6 | 0455 | -0.927 1.6
2 | GPRS Bottom Touch INTERNAL | 190 | 836.6 | 0.584 1.840 1.6
3 GPRS_Left Touch INTERNAL | 190 | 836.6 | 0.118 | 3.144 1.6
4 GPRS_Right Touch INTERNAL | 190 | 836.6 | 0766 | 4.286 1.6
5 GPRS_Front Touch INTERNAL | 190 | 8366 | 0.805 | 0315 1.6
6 GPRS_Rear Touch INTERNAL | 190 | 836.6 | 0265 | -4.019 1.6
7 GPRS_Front_Touch INTERNAL | 128 | 8242 | 0.708 1.706 1.6
8 GPRS_Front Touch INTERNAL | 251 | 8488 | 1.198 | -4.556 1.6
9 | EDGE Front Touch INTERNAL | 128 | 8242 | 0650 | -1325 1.6
10| EDGE Front Touch INTERNAL | 190 | 836.6 | 0456 | -0.562 1.6
11| EDGE Front Touch INTERNAL | 251 | 848.8 | 0.636 | -2.224 1.6
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SAR GSM 1900MHz (Lo CH 512, Mid CH 661, Hi CH 810)

N Test Position Antenna Frequency SAR lg Power Limit
0. (Body) Type CH | MHz (W/kg) Drift % (Whe)
1 GPRS_Top Touch INTERNAL | 661 | 1880 | 0.084 | -4.563 1.6
2 | GPRS Bottom Touch INTERNAL | 661 | 1880 | 0.435 | -2415 1.6
3 GPRS Left Touch INTERNAL | 661 | 1880 | 0.043 4354 1.6
4 GPRS_Right Touch INTERNAL | 661 | 1880 | 0.033 | -0.845 1.6
5 GPRS Front Touch INTERNAL | 661 | 1880 | 1.192 4.830 1.6
6 GPRS_Rear Touch INTERNAL | 661 | 1880 | 0.910 4.740 1.6
7 GPRS_Front_Touch INTERNAL | 512 | 18502 | 0.529 0.549 1.6
8 GPRS_Front Touch INTERNAL | 810 | 1909.8 | 0.532 | -0.181 1.6
9 EDGE_Front_Touch INTERNAL | 512 | 18502 | 0376 | -4.650 1.6
10| EDGE Front Touch INTERNAL | 661 | 1880 | 0381 | -3.449 1.6
11| EDGE Front Touch INTERNAL | 810 | 1909.8 | 0.328 | -4.866 1.6

(The SAR test results above are mark in red and blue when the SAR test result is the max. in that mode.
The detail test data please refer to paragraph A.4. TEST DATA)
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9.EUT Photographs

Front View

Rear View
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A. TEST CONFIGURATIONS AND TEST DATA

A.1 TEST CONFIGURATION

T o o B

GPRS/EDGE Front Side Touch Position
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GPRS/EDGE Bottom Side Touch Position
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R

GPRS/EDGE Left Side Touch Position

33



TEL : +886 3 4244445

FAX : +886 3 4202444
ADDR. : 12, Lane 551, Min-Tsu Road Sec. 5

= JF Chunghwa Telecom CO., Ltd

Telecommunication Laboratories
Testing & Certification Center Yang-Mei, Taoyuan, Taiwan , R.O.C.
E-mail: tsd@cht.com.tw http://www.chttl.com.tw

Report No : TSC-98-10-AP-15-FCC (SAR)

A.2 Liquid Level Photo

Liquid Level in Flat Phantom > 15cm

’
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A.3 TISSUE LIQUIDS Dielectric Parameter

A.3.1 835 MHz Body TISSUE LIQUIDS Dielectric measurement data

Tissue Data

Epsilon : 55.0-55.5 F/m
Sigma : 0.98 S/m
Density : 1000.00 kg/cu. m

A.3.2 1900 MHz Body TISSUE LIQUIDS Dielectric measurement data

Tissue Data

Epsilon : 52.9-53.5 F/m
Sigma : 1.52-1.54 S/m
Density : 1000.00 kg/cu. m
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A4. TEST DATA
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A.4.1 GSMS850M Mode (GPRS Mid. CH Front side Touch)

Report Date

By Operator
Measurement Date
Starting Time
End Time
Scanning Time

Product Data
Device Name
Serial No.

Type

Model

Frequency

Max. Transmit Pwr
Drift Time

Length

Width

Depth

Antenna Type
Orientation

Power Drift-Start

Power Drift-Finish:

[)

Power Drift (%)
Picture

Phantom Data
Name

Type

Size (mm)
Serial No.
Location
Description

Tissue Data
Type

Serial No.
Frequency
Last Calib. Date
Temperature
Ambient Temp.
Humidity
Epsilon
Sigma
Density

Probe Data

Name

Model

Type

Serial No.

Last Calib. Date
Frequency

SAR Test Report

27-Nov-2009
123
27-Nov-2009
27-Nov-2009
27-Nov-2009
1437 secs

Energy
R95XXS0004
Other

850.00 MHz
2 W

0 min(s)
102.2 mm
54 .2 mm

32 mm
Internal
Touch
0.692 W/kg
0.694 W/kg
0.315

APREL-Uni
Uni-Phantom

280 x 280 x 200
User Define
Center

Uni_ Phantom

BODY

835

835.00 MHz
26-Nov-2009
23.00 °C

23.00 °C

50.00 RH%

55.50 F/m

0.98 S/m

1000.00 kg/cu. m

Probe 257 -
E020
E-Field Triangle
257

12-Dec-2008
835.00 MHz

CHTL

08:18:48 AM
08:42:45 AM
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= J Chunghwa Telecom CO., Ltd

TEL : +886 3 4244445
FAX : +886 3 4202444

Telecommunication Laboratories ADDR. : 12, Lane 551, Min-Tsu Road Sec. 5

Testing & Certification Center

Yang-Mei, Taoyuan, Taiwan , R.O.C.
E-mail: tsd@cht.com.tw http://www.chttl.com.tw

Report No : TSC-98-10-AP-15-FCC (SAR)

Duty Cycle Factor:
Conversion Factor:
Probe Sensitivity:
Compression Point:

Offset

Measurement Data
Crest Factor
Scan Type

Tissue Temp.
Ambient Temp.
Set-up Date
Set-up Time

Area Scan

Zoom Scan

Other Data
DUT Position
Separation
Channel

4

6.9

1.20 1.20
95.00 mV
1.56 mm

4

Complete
23.00 °cC
23.00 °C
26-Nov-2009
1:32:10 PM

1.20 uv/(V/m)®

7x5x1 : Measurement x=15mm, y=15mm, z=4mm
5x5x8 : Measurement x=8mm, y=8mm, z=4mm

Touch
0
Mid - 190

37



= J Chunghwa Telecom CO., Ltd
Telecommunication Laboratories

Testing & Certification Center

Report No : TSC-98-10-AP-15-FCC (SAR)

1 gram SAR value
10 gram SAR value

Area Scan Peak SAR :
Zoom Scan Peak SAR :

R OOoOOo

.805 W/kg
.478 W/kg
.885 W/kg
.421 W/kg

TEL : +886 3 4244445

FAX : +886 3 4202444

ADDR. @ 12, Lane 551, Min-Tsu Road Sec. 5
Yang-Mei, Taoyuan, Taiwan , R.O.C.

E-mail: tsd@cht.com.tw http://www.chttl.com.tw
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- % Chunghwa Telecom CO., Ltd
Telecommunication Laboratories

Testing & Certification Center

TEL : +886 3 4244445

FAX : +886 3 4202444

ADDR. : 12, Lane 551, Min-Tsu Road Sec. 5
Yang-Mei, Taoyuan, Taiwan , R.O.C.

E-mail: tsd@cht.com.tw http://www.chttl.com.tw

Report No : TSC-98-10-AP-15-FCC (SAR)

Exposure Assessment Measurement Uncertainty

Source of Tolerance | Probability | Divisor c, Standard
Uncertainty Value Distribution (1-g9) Uncertainty
(1-g) %
Measurement System
Probe Calibration 3.5 normal 1 1 3.5
Axial Isotropy 3.7 rectangular |3 (1-cp) ™ |1.5
Hemispherical 10.9 rectangular |3 J/cp 4.4
Isotropy
Boundary Effect 1.0 rectangular /3 1 0.6
Linearity 4.7 rectangular |3 1 2.7
Detection Limit 1.0 rectangular /3 1 0.6
Readout Electronics 1.0 normal 1 1 1.0
Response Time 0.8 rectangular /3 1 0.5
Integration Time 1.7 rectangular |3 1 1.0
RF Ambient Condition | 3.0 rectangular /3 1 1.7
Probe Positioner 0.4 rectangular /3 1 0.2
Mech.
Restriction
Probe Positioning 2.9 rectangular /3 1 1.7
with respect to
Phantom Shell
Extrapolation and 3.7 rectangular V3 1 2.1
Integration
Test Sample 4.0 normal 1 1 4.0
Positioning
Device Holder 2.0 normal 1 1 2.0
Uncertainty
Drift of Output 0.3 rectangular |3 1 0.2
Power
Phantom and Setup
Phantom 3.4 rectangular |3 1 2.0
Uncertainty (shape &
thickness tolerance)
Liquid 5.0 rectangular |3 0.7 2.0
Conductivity (target)
Liquid 1.0 normal 1 0.7 0.7
Conductivity (meas.)
Liquid 5.0 rectangular |3 0.6 1.7
Permittivity (target)
Liquid 0.5 normal 1 0.6 0.3
Permittivity (meas.)
Combined Uncertainty RSS 9.3
Combined Uncertainty Normal (k=2) 18.5
(coverage factor=2)
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= J Chunghwa Telecom CO., Ltd
Telecommunication Laboratories

Testing & Certification Center

TEL : +886 3 4244445

FAX : +886 3 4202444

ADDR. : 12, Lane 551, Min-Tsu Road Sec. 5
Yang-Mei, Taoyuan, Taiwan , R.O.C.

E-mail: tsd@cht.com.tw http://www.chttl.com.tw

Report No : TSC-98-10-AP-15-FCC (SAR)

)

=

SAR (mv
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1.0

ot
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g
n
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0.2

0.0

SAR-Z Axus
at Hotspot =-9.80 v-15.20

15 20 25 30
Z Distance {mm)
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= J Chunghwa Telecom CO., Ltd

Telecommunication Laboratories
Testing & Certification Center

Report No : TSC-98-10-AP-15-FCC (SAR)

TEL : +886 3 4244445

FAX : +886 3 4202444

ADDR. : 12, Lane 551, Min-Tsu Road Sec. 5
Yang-Mei, Taoyuan, Taiwan , R.O.C.

E-mail: tsd@cht.com.tw http://www.chttl.com.tw

GSMS850M Mode (GPRS Hi. CH Front side Touch)

Report Date

By Operator
Measurement Date
Starting Time
End Time
Scanning Time

Product Data
Device Name
Serial No.

Type

Model

Frequency

Max. Transmit Pwr
Drift Time

Length

width

Depth

Antenna Type
Orientation

Power Drift-Start

Power Drift-Finish:

Power Drift (%)
Picture

Phantom Data
Name

Type

Size (mm)
Serial No.
Location
Description

Tissue Data
Type

Serial No.
Frequency
Last Calib. Date
Temperature
Ambient Temp.
Humidity
Epsilon
Sigma
Density

Probe Data

Name

Model

Type

Serial No.

Last Calib. Date
Frequency :
Duty Cycle Factor:
Conversion Factor:
Probe Sensitivity:
Compression Point:
Offset

SAR Test Report

04-Nov-2009
123
04-Nov-2009
04-Nov-2009
04-Nov-2009
1365 secs

Energy
R95XXS0004
Other

850.00 MHz
2 W

0 min(s)
102.2 mm
54 .2 mm

32 mm
Internal
Touch
1.136 W/kg
1.084 W/kg
-4 .556

APREL-Uni
Uni-Phantom

280 x 280 x 200
User Define
Center

Uni Phantom

BODY

835

835.00 MHz
03-Nov-2009

24 .00 °C

24 .00 °C

51.00 RH%

55.00 F/m

0.98 S/m

1000.00 kg/cu. m

Probe 257 -
E020
E-Field Triangle
257

12-Dec-2008

CHTL

835.00 MHz

4

6.9

1.20 1.20 1.20
95.00 mV

1.56 mm

12:25:14 PM
12:47:59 PM

uv/ (v/m)’
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= JF Chunghwa Telecom CO., Ltd TEL : +886 3 4244445

FAX : +886 3 4202444

Telecommunication Laboratories ADDR. : 12, Lane 551, Min-Tsu Road Sec. 5
Testing & Certification Center Yang-Mei, Taoyuan, Taiwan , R.O.C.

Report No : TSC-98-

Measurement Data
Crest Factor
Scan Type

Tissue Temp.
Ambient Temp.
Set-up Date
Set-up Time

Area Scan

Zoom Scan

Other Data
DUT Position
Separation
Channel

1 gram SAR value
10 gram SAR value
Area Scan Peak SAR
Zoom Scan Peak SAR

E-mail: tsd@cht.com.tw http://www.chttl.com.tw
10-AP-15-FCC (SAR)

4

Complete

24 .00 °C

24 .00 °C

03-Nov-2009

3:32:10 PM

6x5x1 : Measurement x=15mm, y=15mm, z=4mm
5x5x8 : Measurement x=8mm, y=8mm, Zz=4mm

Touch
0
High - 251

.198 W/kg
.689 W/kg
.306 W/kg
.782 W/kg

NHOR
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- % Chunghwa Telecom CO., Ltd
Telecommunication Laboratories

Testing & Certification Center

TEL : +886 3 4244445

FAX : +886 3 4202444

ADDR. : 12, Lane 551, Min-Tsu Road Sec. 5
Yang-Mei, Taoyuan, Taiwan , R.O.C.

E-mail: tsd@cht.com.tw http://www.chttl.com.tw

Report No : TSC-98-10-AP-15-FCC (SAR)

Exposure Assessment Measurement Uncertainty

Source of Tolerance | Probability | Divisor c, Standard
Uncertainty Value Distribution (1-g9) Uncertainty
(1-g) %
Measurement System
Probe Calibration 3.5 normal 1 1 3.5
Axial Isotropy 3.7 rectangular |3 (1-cp) ™ |1.5
Hemispherical 10.9 rectangular |3 J/cp 4.4
Isotropy
Boundary Effect 1.0 rectangular /3 1 0.6
Linearity 4.7 rectangular |3 1 2.7
Detection Limit 1.0 rectangular /3 1 0.6
Readout Electronics 1.0 normal 1 1 1.0
Response Time 0.8 rectangular /3 1 0.5
Integration Time 1.7 rectangular |3 1 1.0
RF Ambient Condition | 3.0 rectangular /3 1 1.7
Probe Positioner 0.4 rectangular /3 1 0.2
Mech.
Restriction
Probe Positioning 2.9 rectangular /3 1 1.7
with respect to
Phantom Shell
Extrapolation and 3.7 rectangular V3 1 2.1
Integration
Test Sample 4.0 normal 1 1 4.0
Positioning
Device Holder 2.0 normal 1 1 2.0
Uncertainty
Drift of Output 4.6 rectangular |3 1 2.6
Power
Phantom and Setup
Phantom 3.4 rectangular |3 1 2.0
Uncertainty (shape &
thickness tolerance)
Liquid 5.0 rectangular |3 0.7 2.0
Conductivity (target)
Liquid 1.0 normal 1 0.7 0.7
Conductivity (meas.)
Liquid 5.0 rectangular |3 0.6 1.7
Permittivity (target)
Liquid 0.4 normal 1 0.6 0.2
Permittivity (meas.)
Combined Uncertainty RSS 9.6
Combined Uncertainty Normal (k=2) 19.2
(coverage factor=2)
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= J Chunghwa Telecom CO., Ltd
Telecommunication Laboratories

Testing & Certification Center

TEL : +886 3 4244445

FAX : +886 3 4202444

ADDR. : 12, Lane 551, Min-Tsu Road Sec. 5
Yang-Mei, Taoyuan, Taiwan , R.O.C.

E-mail: tsd@cht.com.tw http://www.chttl.com.tw

Report No : TSC-98-10-AP-15-FCC (SAR)
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= J Chunghwa Telecom CO., Ltd

Telecommunication Laboratories
Testing & Certification Center

TEL : +886 3 4244445

FAX : +886 3 4202444

ADDR. : 12, Lane 551, Min-Tsu Road Sec. 5
Yang-Mei, Taoyuan, Taiwan , R.O.C.

E-mail: tsd@cht.com.tw http://www.chttl.com.tw

Report No : TSC-98-10-AP-15-FCC (SAR)

(EDGE Lo. CH Front side Touch)

Report Date

By Operator
Measurement Date
Starting Time
End Time
Scanning Time

Product Data
Device Name
Serial No.

Type

Model

Frequency

Max. Transmit Pwr
Drift Time

Length

wWidth

Depth

Antenna Type
Orientation

Power Drift-Start

Power Drift-Finish:

[)

Power Drift (%)
Picture

Phantom Data
Name

Type

Size (mm)
Serial No.
Location
Description

Tissue Data
Type

Serial No.
Frequency
Last Calib. Date
Temperature
Ambient Temp.
Humidity
Epsilon
Sigma
Density

Probe Data

Name

Model

Type

Serial No.

Last Calib. Date
Frequency :
Duty Cycle Factor:
Conversion Factor:
Probe Sensitivity:
Compression Point:
Offset

SAR Test Report

26-Nov-2009
123
26-Nov-2009
26-Nov-2009
26-Nov-2009
1489 secs

Energy
R95XXS0004
Other

850.00 MHz
2 W

0 min(s)
102.2 mm
54 .2 mm

32 mm
Internal
Touch
0.585 W/kg
0.577 W/kg
-1.325

APREL-Uni
Uni-Phantom
280 x 280 x
User Define
Center

Uni Phantom

200

BODY

835

835.00 MHz
26-Nov-2009
23.00 °C

23.00 °C

50.00 RH%

55.50 F/m

0.98 S/m

1000.00 kg/cu. m

Probe 257 -
E020
E-Field Triangle
257

12-Dec-2008

CHTL

835.00 MHz

4

6.9

1.20 1.20 1.20
95.00 mV

1.56 mm

03:04:42 PM
03:29:31 PM

wv/ (v/m)’
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= JF Chunghwa Telecom CO., Ltd TEL : +886 3 4244445

FAX : +886 3 4202444

Telecommunication Laboratories ADDR. : 12, Lane 551, Min-Tsu Road Sec. 5
Testing & Certification Center Yang-Mei, Taoyuan, Taiwan , R.O.C.

Report No : TSC-98-

Measurement Data
Crest Factor
Scan Type

Tissue Temp.
Ambient Temp.
Set-up Date
Set-up Time

Area Scan

Zoom Scan

Other Data
DUT Position
Separation
Channel

E-mail: tsd@cht.com.tw http://www.chttl.com.tw
10-AP-15-FCC (SAR)

4

Complete

23.00 °C

23.00 °C

26-Nov-2009

1:32:10 PM

7x5x1 : Measurement x=15mm, y=15mm, z=4mm
5x5x8 : Measurement x=8mm, y=8mm, Zz=4mm

Touch
0
Low - 128

1 gram SAR value
10 gram SAR value
Area Scan Peak SAR
Zoom Scan Peak SAR

.650 W/kg
.429 W/kg
.658 W/kg
.950 W/kg

[eNoNeoNe)
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- % Chunghwa Telecom CO., Ltd
Telecommunication Laboratories

Testing & Certification Center

TEL : +886 3 4244445

FAX : +886 3 4202444

ADDR. : 12, Lane 551, Min-Tsu Road Sec. 5
Yang-Mei, Taoyuan, Taiwan , R.O.C.

E-mail: tsd@cht.com.tw http://www.chttl.com.tw

Report No : TSC-98-10-AP-15-FCC (SAR)

Exposure Assessment Measurement Uncertainty

Source of Tolerance | Probability | Divisor c, Standard
Uncertainty Value Distribution (1-g9) Uncertainty
(1-g) %
Measurement System
Probe Calibration 3.5 normal 1 1 3.5
Axial Isotropy 3.7 rectangular |3 (1-cp) ™ |1.5
Hemispherical 10.9 rectangular |3 J/cp 4.4
Isotropy
Boundary Effect 1.0 rectangular /3 1 0.6
Linearity 4.7 rectangular |3 1 2.7
Detection Limit 1.0 rectangular /3 1 0.6
Readout Electronics 1.0 normal 1 1 1.0
Response Time 0.8 rectangular /3 1 0.5
Integration Time 1.7 rectangular |3 1 1.0
RF Ambient Condition | 3.0 rectangular /3 1 1.7
Probe Positioner 0.4 rectangular /3 1 0.2
Mech.
Restriction
Probe Positioning 2.9 rectangular /3 1 1.7
with respect to
Phantom Shell
Extrapolation and 3.7 rectangular /3 1 2.1
Integration
Test Sample 4.0 normal 1 1 4.0
Positioning
Device Holder 2.0 normal 1 1 2.0
Uncertainty
Drift of Output 1.3 rectangular |3 1 0.8
Power
Phantom and Setup
Phantom 3.4 rectangular |3 1 2.0
Uncertainty (shape &
thickness tolerance)
Liquid 5.0 rectangular |3 0.7 2.0
Conductivity (target)
Liquid 1.0 normal 1 0.7 0.7
Conductivity (meas.)
Liquid 5.0 rectangular |3 0.6 1.7
Permittivity (target)
Liquid 0.5 normal 1 0.6 0.3
Permittivity (meas.)
Combined Uncertainty RSS 9.3
Combined Uncertainty Normal (k=2) 18.6
(coverage factor=2)
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= J Chunghwa Telecom CO., Ltd
Telecommunication Laboratories

Testing & Certification Center

TEL : +886 3 4244445

FAX : +886 3 4202444

ADDR. : 12, Lane 551, Min-Tsu Road Sec. 5
Yang-Mei, Taoyuan, Taiwan , R.O.C.

E-mail: tsd@cht.com.tw http://www.chttl.com.tw

Report No : TSC-98-10-AP-15-FCC (SAR)
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= J Chunghwa Telecom CO., Ltd

Telecommunication Laboratories
Testing & Certification Center

Report No : TSC-98-10-AP-15-FCC (SAR)

TEL : +886 3 4244445

FAX : +886 3 4202444

ADDR. : 12, Lane 551, Min-Tsu Road Sec. 5
Yang-Mei, Taoyuan, Taiwan , R.O.C.

E-mail: tsd@cht.com.tw http://www.chttl.com.tw

A.4.2 GSM1900M Mode (GPRS Mid. CH Front side Touch)

Report Date

By Operator
Measurement Date
Starting Time
End Time
Scanning Time

Product Data
Device Name
Serial No.

Type

Model

Frequency

Max. Transmit Pwr
Drift Time

Length

width

Depth

Antenna Type
Orientation

Power Drift-Start

Power Drift-Finish:

Power Drift (%)
Picture

Phantom Data
Name

Type

Size (mm)
Serial No.
Location
Description

Tissue Data
Type

Serial No.
Frequency
Last Calib. Date
Temperature
Ambient Temp.
Humidity
Epsilon
Sigma
Density

Probe Data

Name

Model

Type

Serial No.

Last Calib. Date
Frequency :
Duty Cycle Factor:
Conversion Factor:
Probe Sensitivity:
Compression Point:

SAR Test Report

03-Nov-2009
123
03-Nov-2009
02-Nov-2009
02-Nov-2009
1757 secs

Energy
R95XXS0004
Other

1900.00 MHz
1 W

0 min(s)
102.2 mm
54 .2 mm

32 mm
Internal
Touch
0.269 W/kg
0.282 W/kg
4.830

APREL-Uni
Uni-Phantom

280 x 280 x 200
User Define
Center

Uni Phantom

BODY

1900

1900.00 MHz
02-Nov-2009
23.00 °C

24 .00 °C

45.00 RH%

53.50 F/m

1.54 S/m

1000.00 kg/cu. m

Probe 257 -
E020
E-Field Triangle
257

12-Dec-2008
1900.00 MHz

CHTL

4

5.9

1.20 1.20 1.20
95.00 mV

05:56:51 PM
06:26:08 PM

uv/ (v/m)’
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= JF Chunghwa Telecom CO., Ltd TEL : +886 3 4244445

FAX : +886 3 4202444

Telecommunication Laboratories ADDR. : 12, Lane 551, Min-Tsu Road Sec. 5
Testing & Certification Center Yang-Mei, Taoyuan, Taiwan , R.O.C.

Report No : TSC-98-

Offset

Measurement Data
Crest Factor
Scan Type

Tissue Temp.
Ambient Temp.
Set-up Date
Set-up Time

Area Scan

Zoom Scan

Other Data
DUT Position
Separation
Channel

1 gram SAR value
10 gram SAR value
Area Scan Peak SAR
Zoom Scan Peak SAR

E-mail: tsd@cht.com.tw http://www.chttl.com.tw

10-AP-15-FCC (SAR)

1.56 mm

4

Complete

23.00 °C

24 .00 °C

02-Nov-2009

11:36:30 AM

9x6x1 : Measurement x=15mm, y=15mm, 2z=4mm
5x5x8 : Measurement x=8mm, y=8mm, z=4mm

Touch
0
Mid - 661

L L T e L e e I Ll

.192 W/kg
.605 W/kg
.293 W/kg
.502 W/kg

NBHE O
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- % Chunghwa Telecom CO., Ltd
Telecommunication Laboratories

Testing & Certification Center

TEL : +886 3 4244445

FAX : +886 3 4202444

ADDR. : 12, Lane 551, Min-Tsu Road Sec. 5
Yang-Mei, Taoyuan, Taiwan , R.O.C.

E-mail: tsd@cht.com.tw http://www.chttl.com.tw

Report No : TSC-98-10-AP-15-FCC (SAR)

Exposure Assessment Measurement Uncertainty

Source of Tolerance | Probability | Divisor c, Standard
Uncertainty Value Distribution (1-g9) Uncertainty
(1-g) %
Measurement System
Probe Calibration 3.5 normal 1 1 3.5
Axial Isotropy 3.7 rectangular |3 (1-cp) ™ |1.5
Hemispherical 10.9 rectangular |3 J/cp 4.4
Isotropy
Boundary Effect 1.0 rectangular /3 1 0.6
Linearity 4.7 rectangular |3 1 2.7
Detection Limit 1.0 rectangular /3 1 0.6
Readout Electronics 1.0 normal 1 1 1.0
Response Time 0.8 rectangular /3 1 0.5
Integration Time 1.7 rectangular |3 1 1.0
RF Ambient Condition | 3.0 rectangular /3 1 1.7
Probe Positioner 0.4 rectangular /3 1 0.2
Mech.
Restriction
Probe Positioning 2.9 rectangular /3 1 1.7
with respect to
Phantom Shell
Extrapolation and 3.7 rectangular /3 1 2.1
Integration
Test Sample 4.0 normal 1 1 4.0
Positioning
Device Holder 2.0 normal 1 1 2.0
Uncertainty
Drift of Output 4.8 rectangular |3 1 2.8
Power
Phantom and Setup
Phantom 3.4 rectangular |3 1 2.0
Uncertainty (shape &
thickness tolerance)
Liquid 5.0 rectangular |3 0.7 2.0
Conductivity (target)
Liquid 1.3 normal 1 0.7 0.9
Conductivity (meas.)
Liquid 5.0 rectangular |3 0.6 1.7
Permittivity (target)
Liquid 0.4 normal 1 0.6 0.2
Permittivity (meas.)
Combined Uncertainty RSS 10.7
Combined Uncertainty Normal (k=2) 21.4
(coverage factor=2)

51




= J Chunghwa Telecom CO., Ltd
Telecommunication Laboratories

Testing & Certification Center

TEL : +886 3 4244445

FAX : +886 3 4202444

ADDR. : 12, Lane 551, Min-Tsu Road Sec. 5
Yang-Mei, Taoyuan, Taiwan , R.O.C.

E-mail: tsd@cht.com.tw

Report No : TSC-98-10-AP-15-FCC (SAR)
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= J Chunghwa Telecom CO., Ltd

Telecommunication Laboratories
Testing & Certification Center

Report No : TSC-98-10-AP-15-FCC (SAR)

(EGPRS Mid. CH Front side Touch)

Report Date

By Operator
Measurement Date
Starting Time
End Time
Scanning Time

Product Data
Device Name
Serial No.

Type

Model

Frequency

Max. Transmit Pwr
Drift Time

Length

width

Depth

Antenna Type
Orientation

Power Drift-Start

Power Drift-Finish:

Power Drift (%)
Picture

Phantom Data
Name

Type

Size (mm)
Serial No.
Location
Description

Tissue Data
Type

Serial No.
Frequency
Last Calib. Date
Temperature
Ambient Temp.
Humidity
Epsilon
Sigma
Density

Probe Data

Name

Model

Type

Serial No.

Last Calib. Date
Frequency :
Duty Cycle Factor:
Conversion Factor:
Probe Sensitivity:
Compression Point:
Offset

TEL : +886 3 4244445

FAX : +886 3 4202444

ADDR. : 12, Lane 551, Min-Tsu Road Sec. 5
Yang-Mei, Taoyuan, Taiwan , R.O.C.

E-mail: tsd@cht.com.tw http://www.chttl.com.tw

SAR Test Report

27-Nov-2009
123
27-Nov-2009
27-Nov-2009
27-Nov-2009
1155 secs

Energy
R95XXS0004
Other

1900.00 MHz
1 W

0 min(s)
102.2 mm
54 .2 mm

32 mm
Internal
Touch
0.323 W/kg
0.312 W/kg
-3.449

APREL-Uni
Uni-Phantom

280 x 280 x 200
User Define
Center

Uni Phantom

BODY

1900

1900.00 MHz
27-Nov-2009
23.00 ©°C

23.00 °C

50.00 RH%

52.90 F/m

1.52 S/m

1000.00 kg/cu. m

Probe 257 -
E020
E-Field Triangle
257

12-Dec-2008
1900.00 MHz

CHTL

4

5.9

1.20 1.20 1.20
95.00 mV

1.56 mm

01:22:28 PM
01:41:43 PM

uv/ (v/m)’
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= JF Chunghwa Telecom CO., Ltd TEL : +886 3 4244445

FAX : +886 3 4202444

Telecommunication Laboratories ADDR. : 12, Lane 551, Min-Tsu Road Sec. 5
Testing & Certification Center Yang-Mei, Taoyuan, Taiwan , R.O.C.

Report No : TSC-98-

Measurement Data
Crest Factor
Scan Type

Tissue Temp.
Ambient Temp.
Set-up Date
Set-up Time

Area Scan

Zoom Scan

Other Data
DUT Position
Separation
Channel

1 gram SAR value
10 gram SAR value
Area Scan Peak SAR
Zoom Scan Peak SAR

E-mail: tsd@cht.com.tw http://www.chttl.com.tw
10-AP-15-FCC (SAR)

4

Complete

23.00 °C

23.00 °C

27-Nov-2009

9:36:30 AM

5x4x1 : Measurement x=15mm, y=15mm, z=4mm
5x5x8 : Measurement x=8mm, y=8mm, Zz=4mm

Touch
0
Mid - 661

.381 W/kg
.202 W/kg
.410 W/kg
.680 W/kg

[eNoNeoNe)
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Report No : TSC-98-10-AP-15-FCC (SAR)

Exposure Assessment Measurement Uncertainty

Source of Tolerance | Probability | Divisor c, Standard
Uncertainty Value Distribution (1-g9) Uncertainty
(1-g) %
Measurement System
Probe Calibration 3.5 normal 1 1 3.5
Axial Isotropy 3.7 rectangular |3 (1-cp) ™ |1.5
Hemispherical 10.9 rectangular |3 J/cp 4.4
Isotropy
Boundary Effect 1.0 rectangular /3 1 0.6
Linearity 4.7 rectangular |3 1 2.7
Detection Limit 1.0 rectangular /3 1 0.6
Readout Electronics 1.0 normal 1 1 1.0
Response Time 0.8 rectangular /3 1 0.5
Integration Time 1.7 rectangular |3 1 1.0
RF Ambient Condition | 3.0 rectangular /3 1 1.7
Probe Positioner 0.4 rectangular /3 1 0.2
Mech.
Restriction
Probe Positioning 2.9 rectangular /3 1 1.7
with respect to
Phantom Shell
Extrapolation and 3.7 rectangular V3 1 2.1
Integration
Test Sample 4.0 normal 1 1 4.0
Positioning
Device Holder 2.0 normal 1 1 2.0
Uncertainty
Drift of Output 3.4 rectangular |3 1 1.9
Power
Phantom and Setup
Phantom 3.4 rectangular |3 1 2.0
Uncertainty (shape &
thickness tolerance)
Liquid 5.0 rectangular |3 0.7 2.0
Conductivity (target)
Liquid 0.0 normal 1 0.7 0.0
Conductivity (meas.)
Liquid 5.0 rectangular |3 0.6 1.7
Permittivity (target)
Liquid 0.8 normal 1 0.6 0.5
Permittivity (meas.)
Combined Uncertainty RSS 9.9
Combined Uncertainty Normal (k=2) 19.8
(coverage factor=2)
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SAR-Z Axus
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SAR (mv

o
i

0.1

0.0

at Hotspot =-9.70 v--12.20

Yang-Mei, Taoyuan, Taiwan , R.O.C.
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Report No : TSC-98-10-AP-15-FCC (SAR)

A.4.3 Dipole Calibration Data

HCL CALIBRATION LABORATORIES

Calibration File Mo: DC-856
Sroject Mumber: |5LE-D-83552-5214

CERTIFICATE OF CALIBRATION

It i cmritied that fhe sguipment Identfisd beiow Fas Deen callbrated In e

HCL CALIBRATION LABORATCORIES by quaified merscnne folowing racogrized
procacunes and using iranster standands fraceable o KRC/HEST.

WIS Vallcabion Dioole

Marulacturer: AFRAEL Laberatories
Fart number: ALE-D-E35-5-2
Freguency: 35 MHZ
Seral Mo: 535150400553

Custcmer: \WIEB

Calbrated: 2 Femmusty 2003
Bmisazed on: 5 Februmry 2002

ThiR CElRrnlnn Canikcis in o |-.|_!,u‘il- l'i.u\.'\-'lﬂ.:'i'pi'-'-|r|w:-' with the Caibraann Results Sumsmany
i |

1

4 - | s .|I
Apinseard By ‘HI:ITI- I"“\_\_,-"‘l.ll‘ |“l

.mh&w&w

21 EPDCTEURN WY Disdsiza of APFEL Lef
HEPCRN ORTARID TEL: 817 A0-4088
CANOA W20 108 PR JEYT E32-A 0
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NCL Calibration Laboratories

Drvision of APEFEL Laboratonies

Conditions
Cipole 835-180-00553 was a re-calibration.

Ambient Temperature of the Laboratory: 22 =0 - 0.5°C
Temperature of the Tissue: 21 =C +-0.5°C

within this report has been reviewed for accuracy.

repar hies bean rE'».'IEI‘+EI:I for accuracy.

r |'
T ™
|1 1;_‘._. I'-\. II Al
: -||.r||' LN
b
Stuart Nicaol

i |
g
o S

€. Teodorian

This page has besn reviewed for coment and atesied 1o by signature within i documens

We the undersigned attest that to the best of our knowledge the calibration of
this device has been accurately conducted and that all infermation contained

Wi the undersigned attest that to the bast of our knowledge the calibration of this
davica has bean accurately conducted and that all information containsd wilhin this
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NCL Calibration Laboratories
Dhivision of APEEL Laboraionies

Calibration Results Summary

The following resufis relae the Calibrated Dipole and should be used as a quick
reference for the user.

Mechanizal Dimensions

Length: 161.0 mm
Height: BO_E mm

Electrical Specification

5WR: 1.02u
Returm Loss: -30bE d8
Impedance: 288 0

System Validation Resulis

Frequency | 1 Gram | 10 Gram | Peak
835 MHz 244 A.1 14.21

AArEn Sy
W oAin Faml

a

e
=20 g i — 2

11184

10282 -0 —1 0

5.3

[ -] -

T = @ 0 =
= =

bﬂnlw o
L] =]

& 532 3
= 10 -0 2

4 g

arm

2796 20 §-20

1 5384

03z

afinui] 3D_.. 30
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NCL Calibration Laboratories
Drivision of APEEL Laborasoniss

Introduction

This Cafpration Feport has been produced in line with the 55| Dipole Calibration
Procedurs S5-TP-018-8L5A%. The results contaned weithin this report are for
Valdaton Dipole B35-180-00553. The calibration routine consisted of a three-step
process. Step 1 was a mechanical verification of the dpole to ensure that it meets
the mechanical specifications. Step 2 was an Electrical Calibration for the Validation
Cipole, where the SWR, Impedance, and the Return loss wers assessed. Step 3
involved a System Validation using the ALSAS-10U, along with AFREL E-020 130
MHz to 28 GHz E-Field Probe Serial Number 272,

References

S51-TP-018-ALSAS Dipole Calibration Procedurs

S5I-TP-01€ Tissue Calibration Procedure

|IEEE 15282 "Recommended Practice for Determining the Peak Spafial-Average
Specific  Absorption Rate (SAR) im the Human Body Dus fo Wielsss
Communications Devices: Experimental Technigues®

Conditions

Cipole 835-180-00553 was a re-calpration.

Ambient Temperature of the Laboratory: 22 =G #- 0.5°C
Temperature of the Tissue: 20 =8 #- 0.5=C

This page has been reviewsd far content and atiested o by signature within fiks documant.
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NCL Calibration Laboratories

Drvision of APFEL Laboradonics

Dipole Calibration Results

Mechanical Verification

APREL APREL Measured Measured
Length Height Length Height
161.0 mim: ERE mm 162.1 mim ERE mm
Tissue Validation
Head Tissue 833MHz Measured
Dielectric constant, = 42 54
Conductivity, o [Sim] 0.21

This page has besn reviewsad far comient and afested 1o by signature whhin dils document
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MLCL Calibration Laboratories

Drivision of APEFT. Laborasogies

Electrical Calibration

Test Result
S11RL -32.6 dB
SWR 1.02 U
Impedancs 408 0

511 Parameter Return Loss

32% REWER3E REFLECTLON

LOG HABMITUDE

+AEF=-Z0.MOB dB

J.08R despIvy

8. 764580

GH=z

@_E995an

The Foliowng Graphs are the results as displayed on the Vector Metwork Analyzer.

CH 4 - 522
REFERERLCE FLAME
B.20DD mm

HARKER 1
B_B34E5R GHz
-39.359 48

HARKER TO HAK
HARKER TO HIH

FHARKER READPOUT
FUMCTLOHE
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NCL Calibration Laboratories

Crrigion of APRFL Lahoratonion

SWR

372 REVER3E REFLECTLOM

SUA

CH 4 - 2t
AEFERERLE FLAME

08, OBd Wl DIy 0,000 um

+AEF=L.ZBAB U
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Crrigion of APFEL Laborasosie:

Smith Chart Dipole Impedance

32% REVERSE REFLECTLOM i

IHPECHHCE - REFERENCE FLA&HE
-~ T 00000 e
- HAREER 1
. ; l". .

-1
B.764508 - B 099588 GHz
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NCL Calibration Laboratories

Division of APEFEL Laborasodies

System Validation Results Using the Electrically Calibrated Dipoale
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10252
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NCL Calibration Laboratories

Crrision of APFFL Laborasogies

Test Equipment

The test sguipment wsed during Probe Calibration, manufacturer, model number
and, current calibration siatus are listed and located on the main AFREL server
R:AMECLWCalibration Equpmentiinstrurnent List May 2008

1a
This page has besn reviewsad far coment and atested 1o by signabure within ks document |

66



TEL : +886 3 4244445

<3 Chunghwa Telecom CO., Ltd
T . FAX : +886 3 4202444
Telecommunication Laboratories ADDR. : 12, Lane 551, Min-Tsu Road Sec. 5
Testing & Certification Center Yang-Mei, Taoyuan, Taiwan , R.O.C.

E-mail: tsd@cht.com.tw http://www.chttl.com.tw
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MCL CALIBRATION LABORATORIES

Calibration File Mo: DC-862
Project Mumber: |SLE-1200 Dipo'e Repiacement-5430

CERTIFICATE OF CALIERATION

s ceritied that e eguipment identfisd below Fas Deen calbrated In he
HCL CALIBRATION LABORATCRIES by gquaif=d personns! foloaing racognizes
procedures and wsing imansfer stancards imoeabls o HRCNEST.

1EL ‘aildafion Dipak
Marufaciorsr: AFREL Laboratories
Part mumber: ALS-D-1203-5-2
Freguency: 1200 MHz
Serial Mo: 1500-210-0070 - Re-ssue

Crushomer 1S

Calbrated: 1% pancs 2008
Rel=ased orc 23" Karch 2009

j L - k- ! I |
Ankbasnd By L .Ih|'_" n"-.'v__.-"_."l{l'..

29 SPLCTERUR R Dislmza of SPFEL Ls8
HEPLEER, CORTERID TEL: §817) 04088
CAMAD B0 10 PO (8 1T) B30-4 002
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NCL Calibration Laboratories

Division of APEFT. I ahoretosiss

Conditions

Cipole 1900-210-00703 was new [and reissusd under the intial dipo's sena
number) taken from stock pricr to calibration.

Ambient Temperature of the Laboratory: 22 =0 #- 0.5°C
Temperature of the Tissue: 21 °C +- D.5°C

We the undersigned attest that to the best of our knowledge the calibration of
this device has been accurately conducted and that all information contained
within this report has been reviewed for accuracy.

We the undersigned attest thaet 1o the best of owr knowledge the calibralion of thes
device has been sccurately conducied and that all infermation contained within ths
repart has bean 's-.neTa: for sccuracy

\| |.r1 -'

T
'I.:I_ |
.' 1 - ™ ll J 'y .I I
WA HENS i [
Stuarl Nicaol

C. Teodorian

This page has besn reviewsd for content and abested 1o by signalure within Tis document.

68

http://www.chttl.com.tw




= J Chunghwa Telecom CO., Ltd
Telecommunication Laboratories
Testing & Certification Center

Report No : TSC-98-10-AP-15-FCC (SAR)

TEL : +886 3 4244445

FAX : +886 3 4202444

ADDR. : 12, Lane 551, Min-Tsu Road Sec. 5
Yang-Mei, Taoyuan, Taiwan , R.O.C.

E-mail: tsd@cht.com.tw http://www.chttl.com.tw

NCL Calibraton Laboratories

Crrision of APFFEL. Laborasoies

Calibration Results Summary

reference for the usar.
Mechanical Dimensions

GE.0 mm
JB.S mm

Length:
Height:

Electrical Specification

SWR: 1.015 U
Returm Loss: 43 654 dB
Impedance: 50.078 0

System Validation Results

The following resuts relate the Calibrated Dipole and should be used as a guick

Frequency [ 1 Gram | 10 Gram | Peak
1800 MH=z 20.3 2014 1.7
Adven Bomi
¥ Sstia e
e [a] 2 i - 2
4.151 I =10k — 1
Sasa
o 0
2955
= =
zarz =z 10 -10 =
2 =
17T
20 =20
1 7ica
o533 30 20
000 I'iTl 1'|:|

Y Auis [
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TSC-98-10-AP-15-FCC (SAR)

NCL Calibration Laboratories

Drivision of APEFL 1 aboratogies

Introducticn

Thiz Calbraton Feport has been produced in line with the 551 Dipole Calibration
Procedure SSI-TP-018-ALSAS. The results contaned within this report are for
Wabdaton Dipole 1800-210-00723. The calibration routne consisied of a three-step
process. Step 1 was a mechanical werification of the dpole to ensure that it meets
the mechanical specifications. Step 2 was an Electrical Calibraton for the Validation
Cipole, where the SWR, Impedance, and the Return loss wers assessed. Step 3
involwed a System Validation using the ALSAS-10U, along with AFREL E-D20 130
MHz to 28 GHz E-Field Probe Serial Mumber 212,

References

S51-TP-018-ALSAS Dipole Calibration Procedurs

S5I-TP-01&E Tissue Calibration Procedure

|IEEE 1528 "Recommended Practice for Determinimg the Peak Spalial-Average
Specific Absorption Rate (SAR] im the Human Body Dus o Wireless
Communications Devices: Experimental Technigues®

Conditions

Diipole 1900-210-00703 was new taken from stock.

BAmbient Temperature of the Laboratory: 22=C +-0.5°C
Temperature of the Tissue: 20 =C +-0.5°C

This page has besn reviewsd for content and ahested 1o by signature within his document.

70



= J Chunghwa Telecom CO., Ltd

TEL : +886 3 4244445
FAX : +886 3 4202444

Telecommunication Laboratories ADDR. : 12, Lane 551, Min-Tsu Road Sec. 5

Testing & Certification Center

Report No -

Yang-Mei, Taoyuan, Taiwan , R.O.C.
E-mail: tsd@cht.com.tw http://www.chttl.com.tw

TSC-98-10-AP-15-FCC (SAR)

MCL Calibraton Laboratories

Crinvision of APFEL Laboratogies

Dipole Calibration Results

Mechanical Verification

APREL APREL Measured Measured
Length Height Length Height
63.0 mm AE_S i BE.7mm 40.0 rmirn
Tissue Validation
Head Tissue 1900 MHz | Measured
Diglectric constant e 40.2
Conductivity, o [Sim] 1.43

This page has besn reviewsad for content and atizsted to by signalure within Tiks document
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Electrical Calibration

Test Result
511 RIL -43.654 dB
SWHR 1.015 U
Impedancs 50.078 o

The Folowng Graphs are the results as displayed on the Vector Metwork Analyzer.

511 Parameter Return Loss

This page has besn reviewsad for content and atested 1o by slignabure within Tiks documsan?
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NCL Calibraton Laboratories
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5WR
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NLCL Calibration Laboratories
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Smith Chart Dipole Impedance
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System Validation Results Using the Electrically Calibrated Dipale

Head Tissue |1 Gram | 10 Gram Pask
Fregquency Abezwn Fewd Paint
1900 MH=z 40.3 20.14 7.7
Areda Scan
¥ Axis fmm)
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NCL Calibration Laboratories

Crision of APFFL Laboratonies

Test Equipment

The test sguipment used during Probe Calibration, manufaciurer, model number
and, current calibration siatus are listed and located on the main APREL sereer
RAMCLWCalibration Equipmentinstrument List May 2009
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A.4.4 Probe Calibration Data

NCL CALIBRATION LABORATORIES

Calibration File Mo, CP-B42

Client: CHTL

CERTIFICATE OF CALIBRATION

Itis coritiied that the squipment idenifiad below Fas besn callbrated In e
HCL GALIBRATION LABORATORIES by qualfed personns] folowing recopnizes
procedurss and using fransfer slandands traceabls o KRCHIST.

Equipmeni: Kinfature |sotroplc RF Probe 5030 MHz
Manufaciuner: AFREL Labaratories
Modsl Ko.: ALS-E-020
Berfal Mo Z5T7

HEAD Calbration

Calloration Procedure:  ESIDRE-TP-DOH-032-E023-v2
Project Mo SGL-ALS-E020-CAL-S355

Calorated 12" December 2002
Reisased on: 127 Decemizer 2008
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Report No : TSC-98-10-AP-15-FCC (SAR)

NCL Calibration Laboratories
Drivision of APREL Laborasosies

Introduction

This Ca“bration Report reproduces the resus of the calbraton performed in line
with the S5IDRE-TP-001-032-E020-W2 E-Field Probe Calibration Procedure. The
resulis contained within this report are for APREL E-Field Probe E-020 257.

References

SSIORE-TP-D01-032-E020-V2 E-Field Probe Calibration Procedurs

IEEE 1528 "Recommended Practice for Determining the Peak Spatial-fwerape
Specific  Absorption Rate (3AR) in the Human Head Cue o Wirelsss
Communications Devices: Experimental Technigues®

S51-TP-011 Tissue Calibration Procedure

|EC 82208 "Human exposure to rado frequency fields from hand-held and Head-
mounted wireless communization devices - Human models, instrumentation, and
procedures —Part 1 & 2 Procedure to determine the Specific Absorption Rate (SAR)
for hand-held devices used in chose proximity of the ear (freguency rangs of 300
MHz o 3 GHz]"

|IEEE 130% Craft Standard for Calibration of Electromagnetic Field Sensors and
Probes, Excluding Antennas, from SkHz to 40GHz

Conditions

Probe 257 s a re-calibration.

Ambient Temperature of the Laboratory: 22 52 +/- 0.5°C
Temperature of the Tissue: 21 =C #-0.5+C

Wa the undersigned attest that to the best of cur knowladge the calibration of
this probe has bean aggurately conducled and that all information contained
within/this repopt his reviewed for acouracy.
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NCL Calibration Laboratories
Dindsion of APEFL Laborasonies

Calibration Results Summary

Probe Type: E-Field Probs E-020
Serial Mumber: 257

Frequency: 2900 MHz

Sensor Offset: 1.56 mm

Sensor Length: 2.5 mm

Tip Enclosure: Eralyte®

Tip Diameter: =5 mm

Tip Length: 60 mm

Taotal Length: 280 rmim

"Resistve to recommended fissue recipes per IEEE-1523

Sensitivity in Air

Channel X: 1.2 .."..l'-'l_"-.l'-"|1:2
Channel ¥: 12 .."..l'-'ll"-.l'-"|1:2
Channel Z: 122 pNIim P
Diode Compression Paoint: 895 mv

Paga 3of 10
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Report No : TSC-98-10-AP-15-FCC (SAR)

NCL Calibration Laboratories

Epsilon:

ConvF

Civision of APREL Laborearies

Sensitivity in Head Tissue

Frequency:

Channel X:
Channel ¥:
Channel Z:
Tissue sensitwity valuss were calculated using the load impedance of the APREL
Laboratories Dag-Fag.

Boundary Effect:

Uncertanty resulting from the boundary effect is less than 2% for the distance
between the tip of the probe and the tissue boundary, when less than 2.44mm.

Spatial Resolution:

The measured probe fip diameter is 5 mm (+/- 0.01 mm) and thersfore meeis the
reguirernents of S5/0RE-TP-C01-032 for spatial resclution.

800 MHz
41.5 [+-5%) Sigma: 0.87 Sim (+-5%)
b4
f.4
f.4

Fage4of 10
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NCL Calibraton Laboratories
Dinrizion of APEEL Laborasosiss

Receiving Pattern 900 MHz (Air)

Faodwng Patlern Probeain 287 300kH:

——Chi - 02 Ch3 —8—Tm
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NCL Calibration Labaratories

Diwisiom of APEFT. Laboceiorics

lzotropy Ermor 900 MHz {Air)
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Isotropicity in Tissue: 0.10 9B
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Telecommunication Laboratories
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NCL Calibraton Laboratories
Crvision of APEFL Laborasomiesn
Dynamic Range
Fpela 2587 Dynam ¢ Range
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Report No : TSC-98-10-AP-15-FCC (SAR)

NCL Calibration Laboratories
Dinvision of APEEL Laboraomics

Video Bandwidith

Probs Fraguency Charactariatics

Frobs P livand (B

10 100 10 L i
Frwg Lien oy (H)
Video Bandwidth at 500 Hz 1dB
Video Bandwidth at 1000 Hz 2dB

Pags B of 10
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Testing & Certification Center

Report No : TSC-98-10-AP-15-FCC (SAR)

NCL Calibration Laboratories
Crvision of APFEL Laborasories
Conversion Factor Uncertainty Assessment

Frequency: a0oMHz
Epsilon: 41.5 (+-5%) Sigma: 0.57 Sim (+-8%:)
ConvF
Channel X: &4 TiK=2)
Channel¥: &4 (=2}

Channel £: 6.4 Ta{K=2]

To minimize the uncertainty calculation all tisswe sensitivity values wers calculated

using a load impedance of § Mo

Boundary Effect:
Faor a distance of 2.4mm the evaluated unceriainty (increase in the probe senstivity]

is l2ss than 2%.

Paga 8of 10
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NCL Calibration Laboratories

Dinvision of APEEL Laborasosies

Test Equipment

The test sguipment wsed during Probe Calibration, manufaciurer, model number
and, curent calibration siatus are listed and located on the main AFREL server
RAMCLCalibration Equpmentinstrument List May 2008
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MCL CALIERATION LABORATORIES

Calibration File Mo, CP-943

Client: CHTTL

CERTIFICATE OF CALIBRATION

115 cerfifed hat Iha aguiprment Idantifiad balow hes baan calbrakd Inihe
HCL CALIERATION LABORATORES by quaifiad parsonnal following ranogn oad
proceduras and using rarsfer skindards roceable In HRCTST

Equiprmani: Minkstura [solmple FF Probss 1 BO0 MHz
RMarufeciuror: APREL Laboraloias

MWicsial Mo.: BLE-E-020
Sarial Mo 2ET

HEAD Calbration

Callbrabion Procedure:  ESVDRE-TP-00 -032-E020 W2
Projet Mo: SGL-ALE-EXRLWCAL-5305

Calbratad: 1% ber 2008
Rakammd ot 12 Decambar 2008

e

i |
Thia Calbrodon Cariflcais iy I'-:.;\mil'u-'}g Linieex Stcompanegl wiin the Calbesiion Hesuits Summany
; i 0

O ivinion of APREL L
TRL (15 ST
Ft (21| E20-41E1
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ML Calibrution Laboratories
Dinvision of APREL Labomiories

Intraduction

This Calibration Report reproducss the resulis of the calibration performed in line
with the SSI/DRE-TP-OO-022-E020-V2 E-Fiegld Probe Calibration Procedure. The
results contained within this report are for APREL E-Fisld Probe E-020 257,

References

S5I'DRE-TP-D01-032-E020-V2 E-Fiald Probs Calibration Procedurs

I[EEE 1528 “Recommendsd Practice for Determining the Peak Spatial-fverags
Specific Absorplion Rate [SAR) in the Human Head Due to Wirsless
Communicatiors Devices: Experimental Techniques®

S5I-TP-011 Tissue Calibration Procedurs

[EC *Human exposure to radio frequeancy fields from hand-held and Head-
rmicu nited wireless communication deviess — Human models, instrumentation, and
procedures —Fart 1 & 2; Procedure o determine the Specific Absorption Rate (5AR)
for hand-held deviess used in dose prosimity of the ear (frequency ranges of 300
MHz to 3 GHz)”

|[EEE 1309 Draft Standard for Calibration of Electromagnetic Field Sensors and
Probes, Exduding Anbennas, from SkHz to 40GHz

Conditions

Probe 257 is a re-calibration.

Ambisnt Temperature of the Laboratory; 22 °C +- 0.5°C
Temperaturs of the Tissus: 2170 +- 05T

We ihe undarsigned attest that to the best of our knowledge I.ihe_l:ulibraii-::l_r'l of
this probe has been agturately conducted and that all information contained
withinhis report has been reviewad for Aoouracy.
{ i [
V| .
1 1% |

N (A TANT/TY S

Stuart Nicol 1
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Testing & Certification Center

Report No : TSC-98-10-AP-15-FCC (SAR)

ML Calibration Labormlorics
Dinvision of APREL Labaraiorie

Calibration Results Summary
Probss Type: E-Fiek Probe E-020
Serial Mumbsr: 257
Frequency: 1800 MH:z
Sensor Offset: 156 mm
Sansor Length: 25 mm
Tip Enclosurs: Ertalyts"
Tip Diameter: =5 mm
Tip Length: &0 mm
Tatal Length: 290 mm
*Resistive to recommended tissue recipes per IEEE-1528
Sensitivity in Air
Chanmel X 1.2 |.|"..".'|_".".'rn]z
Channel : 1.2 pvivim)°
Channel Z; 1.2 P im)*
Digde Compression Point 95 m
Poge 3 07 10
Thix page has been reviewad for conlent and attested io on Page 2 of this decument
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Testing & Certification Center

Report No : TSC-98-10-AP-15-FCC (SAR)

ML Calibration Laboraiorics
Dnismon of AFREL Labamiorie

Sensitivity in Head Tissue
Frequency: 1800 MHz
Epsilan: 400 [+ L5 Sigma: 1.40 Sfm (+-5%])
ConvF
Channel ¥: &5

Channel ¥: 55

Chanmel Z: 55

Tissu= sensitivity waluss were caloulated using the Ioad impedance of the APREL

Laboratories Dag-Pag.

Boundary Effect:
Urncertainty resuling from the boundary effect is less than 2% for the distancs
betaeen the lip of the probs and the fissue bourdary, when less than 2.44mm.

Spatial Resolution:
The measured probe ip diameteris & mm (+- 0.01 mm) and therefore meets the

requirements of S5I/ORB-TP-001-032 for spatial resclution.

Page 4 ol 10
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ML Calibrution Laboratorics
Dinvision of APREL Labaraiories

Receiving Pattern 1800 MHz (Air}

Rexefeing Paliem Probe sih 257 150 0MHz

|—l—':l'l1 i CH2 12N 3 el Tt
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NCL Calibration Laboratories
Division of AFREL Libomiories
Izotropy Error 1800 MHz [ Air)
Isciropy Emor
Proba sin 357 190 0MHE
I
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lzotropicity in Tissue: 0.10de
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ML Calibration Laboralories
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Dynamic Range

Proba 25 Dymanic Ranga
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NCL Calibration Laboralorics
Dinvision of APREL Labarakories

Video Banchwidth

Probs Frequancy Chamctanstics

Frokbe ol lovel (500

-2

-3

-4

5

-B

1 i 100 10 10030
Frequancy [Hr)

Video Bandwidth at 500 Hz 1dB
Video Bandwidth at 1000 Hz 3dB
I"':"" 4 gl 10
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Conversion Factor Uncertainty Assesament

Frequency: 1800MHz

Epsilon: 40,0 (+EEE) Sigma: 1.40 5im (+/-5%]
ConvF

Channel X: &5 Thik=2)

Channel ¥: &5 Tha(K=2)

Channel Z: &5 Thik=2)

To minimize the uncertainty caloulation all issues ssrsitivity values were caloulated
using a load impsdance of & M.

Boundary Effect:

For a distance of 2.4mm the evaluated unceriainty (increase in the probe sensitivity)
is legs than Z%.

| '.I':'I.' Sol 10
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NCL Calibrution Laboratories
Dnision of APREL Labonories

Test Equipment

The test equipment used during Probe Calibration, manufacturer, medsl numbsr
and, current calibration status are listed and located on the main APREL server
RANCLCalibration Equipmentil retrument List Kay 2008,
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