LJ RF EXPOSURE LAB, LLC

Measurement Data

y=8mm,

zZ=4mm

Crest Factor 1
Scan Type Complete
Tissue Temp. 20.00 °C
Ambient Temp. 23.00 °C
Set-up Date 05-Sep-2006
Set-up Time 8:58:01 AM
Area Scan 5x5x1 Measurement x=10mm, y=10mm,
Zoom Scan 5x5x8 Measurement x=8mm,
Other Data
DUT Position Touch
Separation 0
Channel Mid - 157
Area Scan
Y Axis (mm)
_2020 -10 Q 10 2020
0.290
-10 —10
0.232
‘E =
oid £ N =
0.1E
10 10
0.058
20 | 20
0.000
-20 -10 0] 10 20
Y Axis (mm)
1 gram SAR value 0.267 W/kg
10 gram SAR value 0.151 W/kg
Area Scan Peak SAR 0.288 W/kg
Zoom Scan Peak SAR 0.690 W/kg
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1)\ RF EXPOSURE LAB, LLC

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 (%)

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

Jay
05-Sep-2006
05-Sep-2006
05-Sep-2006
3382 secs

0QO

Eng 028
Other

02 : computer
5785.00 MHz
0.063 W

0 min(s)
144 mm

85 mm

30 mm
Internal
Touch

0.128 W/kg
0.125 W/kg
-2.344

APREL-Uni
Uni-Phantom

280 x 280 x 200
System Default
Center
Uni-Phantom

BODY

5800

5785.00 MHz
05-Sep-2006
20.00 °C

23.00 °C

50.00 RH%

48.73 F/m

5.71 S/m

1000.00 kg/cu. m

RFEL 217

E020

E-Field Triangle
217

30-May-2006
5800.00 MHz

1

6.7

1.20 1.20 1.20
95.00 mV

1.56 mm

© 2006 RF Exposure Lab, LLC
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)| RF EXPOSURE LAB, LLC
= FCC ID: SHD-A5YWFS

Measurement Data

Crest Factor 01
Scan Type : Complete
Tissue Temp. : 20.00 °C
Ambient Temp. : 23.00 °cC
Set-up Date : 05-Sep-2006
Set-up Time : 8:58:01 AM
Area Scan : 6xX7x1 : Measurement x=10mm, y=10mm, 2z=4mm
Zoom Scan : 5x5x8 : Measurement x=8mm, y=8mm, z=4mm
Other Data
DUT Position : Touch
Separation : 0
Channel : Mid - 157
Area Scan
Y Axis (mm)

1

=
z
E]
2
1 gram SAR value 0.161 W/kg
10 gram SAR value 0.184 W/kg
Area Scan Peak SAR 0.143 W/kg
Zoom Scan Peak SAR 0.170 W/kg
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1)\ RF EXPOSURE LAB, LLC

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 (%)

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

Jay
05-Sep-2006
05-Sep-2006
05-Sep-2006
789 secs

0QO

Eng 028
Other

02 : computer
5785.00 MHz
0.063 W

0 min(s)
144 mm

85 mm

30 mm
Internal
Touch

0.513 W/kg
0.493 W/kg
-3.899

APREL-Uni
Uni-Phantom

280 x 280 x 200
System Default
Center
Uni-Phantom

BODY

5800

5785.00 MHz
05-Sep-2006
20.00 °C

23.00 °C

50.00 RH%

48.73 F/m

5.71 S/m

1000.00 kg/cu. m

RFEL 217

E020

E-Field Triangle
217

30-May-2006
5800.00 MHz

1

6.7

1.20 1.20 1.20
95.00 mV

1.56 mm

© 2006 RF Exposure Lab, LLC
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1)\ RF EXPOSURE LAB, LLC

Measurement Data

Crest Factor
Scan Type
Tissue Temp.

Ambient Temp.

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

1

Complete
20.00 °cC
23.00 °cC
05-Sep-2006
8:58:01 AM

5x5x1 : Measurement x=10mm, y=10mm,
5x5x8 : Measurement x=8mm,

Other Data
DUT Position Touch
Separation 0
Channel Mid - 157
Area Scan
Y Axis (mm)
-2030 -10 0] 10 20 5p
0.470
-10 10
0.376
‘g =
nm £ 4 ‘ N =
—b —
. : 3
0148
10 10
0.0g4
20 AJ‘BMMML{m
fa 20  -10 0 10 20
Y Axis (mm)
1 gram SAR value 0.372 W/kg
10 gram SAR value 0.166 W/kg
Area Scan Peak SAR 0.469 W/kg
Zoom Scan Peak SAR 1.150 W/kg
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LJ RF EXPOSURE LAB, LLC
FCC ID: SHD-ASYWFS

Appendix C — SAR Test Setup Photos

Body Tissue Depth
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5| RF EXPOSURE LAB, LLC
FCC ID: SHD-A5YWFS

I

Front Standard atey Closed Side View
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LJ RF EXPOSURE LAB, LLC
g FCC ID: SHD-A5YWFS

Front Standard Battery Opened Side View
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LJ RF EXPOSURE LAB, LLC
FCC ID: SHD-A5YWFS

Front Extended Battery Closed Side Vie
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LJ RF EXPOSURE LAB, LLC
FCC ID: SHD-A5YWFS

Front Extended Battery Opened Side View
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Back Standard attery Closed Side View
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Back Standard Battery Opened Front View

F
Back Standard Battery Opened Side View
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LJ RF EXPOSURE LAB, LLC
FCC ID: SHD-A5YWFS

Bak Extended Battery Closed Side View
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)| RF EXPOSURE LAB, LLC
= FCC ID: SHD-A5YWFS

Back Extended Battery Opened Side View
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LJ RF EXPOSURE LAB, LLC
FCC ID: SHD-ASYWFS

End Standard Battery Closed Front View

End Standard Battery Closd Side View
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)| RF EXPOSURE LAB, LLC
FCC ID: SHD-A5YWFS

End Standard Battery Opened Front View

3 1

End Standard Battery Opened Side View
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LJ RF EXPOSURE LAB, LLC
FCC ID: SHD-ASYWFS

=) o |

End Extended Battery Closed Front View

. | |
. | I

End Extended Battery Closed Side View
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LJ RF EXPOSURE LAB, LLC
FCC ID: SHD-A5YWFS

End Extended Battery Opened Front View

End Extended Battery Opened Side View
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CakW

Unit Front Closed
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= FCC ID: SHD-A5YWFS
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1)\ RF EXPOSURE LAB, LLC
FCC ID: SHD-A5YWES

RF Module

Standard Battery Front
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J| B, FCC ID: SHD-A5YWFS

model 02 : 2x batiery
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FCC ID: SHD-A5YWES

Appendix D — Probe Calibration Data Sheets
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NCL CALIBRATION LABORATORIES

Calibration File No.: CP-685

Client.: RFEL

CERTIFICATE OF CALIBRATION

It is certified that the equipment identified below has been calibrated in the
NCL CALIBRATION LABORATORIES by qualified personnel following recognized

procedures and using transfer standards traceable to NRC/NIST.

Equipment: Miniature Isotropic RF Probe 2450 MHz
BODY Calibration
Manufacturer: APREL Laboratories
Model No.: E-020
Serial No.: 217

Calibration Procedure: SSI/DRB-TP-D01-032-E020-V2
Project No: RFEB-E020CAL-5232

Calibrated: 30" May 2006
Released on: 2™ June 2006

APREL Laboratories Certified Under Laboratory 48 of SCC

This Calibration Certificate is Inc mplete Unless ccompanl d with the Calibration Results Summary

Released By:

N Q L CALIBRATION LABORATORIES

51 SPECTRUM WAY Division of APREL Lab.
NEPEAN, ONTARIO TEL: (613) 820-4988
CANADA K2R 1E6 FAX: (613) 820-4161



NCL Calibration Laboratories
Division of APREL Laboratories.

Introduction

This Calibration Report reproduces the results of the calibration performed in line
with the SSI/DRB-TP-D01-032-E020-V2 E-Field Probe Calibration Procedure. The
results contained within this report are for APREL E-Field Probe E-020 217.

References

SSI/DRB-TP-D01-032-E020-V2 E-Field Probe Calibration Procedure

IEEE 1528 “Recommended Practice for Determining the Peak Spatial-Average
Specific Absorption Rate (SAR) in the Human Body Due to Wireless
Communications Devices: Experimental Techniques”

SSI-TP-011 Tissue Calibration Procedure

IEC 62209 “Human exposure to radio frequency fields from hand-held and body-
mounted wireless communication devices — Human models, instrumentation, and
procedures —Part 1 & 2: Procedure to determine the Specific Absorption Rate (SAR)
for hand-held devices used in close proximity of the ear (frequency range of 300
MHz to 3 GHz)”

IEEE 1309 Draft Standard for Calibration of Electromagnetic Field Sensors and
Probes, Excluding Antennas, from 9kHz to 40GHz

Conditions
Probe 217 was a re-calibration.

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

We the undersigned attest that to the best of our knowledge the calibratio'n of
this probe has been dcgurately conducted and that all information contained
is repor} hag been rneviewed for accuracy.

S

- . > "./,-'7 e
- ‘L?/:’/f/"'\ /\ :
5

Eddie Payapayd .~ 4
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NCL Calibration Laboratories

Division of APREL Laboratories.

Calibration Results Summary

Probe Type: E-Field Probe E-020
Serial Number: 217

Frequency: 2450 MHz

Sensor Offset: 1.56 mm

Sensor Length: 2.5 mm

Tip Enclosure: Ertalyte*

Tip Diameter: <5 mm

Tip Length: 60 mm

Total Length: 290 mm

*Resistive to recommended tissue recipes per IEEE-1528

Sensitivity in Air

Channel X: 1.2 pV/(Vim)?
Channel Y: 1.2 pv/(Vim)>?
Channel Z: 1.2 pVv/(Vim)?
Diode Compression Point: 95 mV

Page 3 of 10
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NCL Calibration Laboratories

Division of APREL Laboratories.

Sensitivity in Body Tissue

Frequency:

Epsilon:

ConvF

Channel X:

Channel Y:

Channel Z:

52.7 (+/-5%)

3.61
3.61

3.61

2450 MHz

Sigma: 1.95 S/m (+/-10%)

Tissue sensitivity values were calculated using the load impedance of the APREL
Laboratories Dag-Pagq.

Boundary Effect:

Uncertainty 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 tip diameter is 5 mm (+/- 0.01 mm) and therefore meets the
requirements of SSI/DRB-TP-D01-032 for spatial resolution.

Page 4 of 10
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NCL Calibration Laboratories

Division of APREL Laboratories.

Receiving Pattern 2450 MHz (Air)

Receiving Pattern Probe s/n 217 2450MHz

——Chl ——Ch2 Ch3 —o—Tot
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NCL Calibration Laboratories

Division of APREL Laboratories.

Isotropy Error 2450 MHz (Air)

Isotropy Error
Probe s/n 217 2450MHz
10
9 p
8 p
7
6 p
5 p
4,
3
o 2
o 1
N DRSS Ee o o o 2 o o e ddadainaa g o o S SIS o o
S 1
m -2
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-4
-5
-6
-7
-8
-9
-10
0 100 200 300
Isotropy Plot Probe s/n 217 2450MHz
0.8
0.7
0.6
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D o4
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8
6 0.3
>
0.2
0.1
0
0 100 200 300
Degrees (x10)
‘ h1 h2 h3 |
Isotropicity Tissue: 0.10dB
Page 6 of 10

This page has been reviewed for content and attested to on Page 2 of this document.



NCL Calibration Laboratories

Division of APREL Laboratories.

Dynamic Range

10000

Probe 217 Dynamic Range

1000 -

100 4

10

Voltage [microV]

0.1+

0.01

1.00

10.00

100.00

1,000.00 10,000.00 100,000.00
Electric Field [(V/m)"2]

1,000,000.00

10,000,000.00

—&— Uncompensated
—ll— Compensated
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NCL Calibration Laboratories

Division of APREL Laboratories.

Video Bandwidth

Probe Frequency Characteristics

Probe output level (dB)

-6 : : :
1 10 100 1000 10000
Frequency (Hz)
Video Bandwidth at 500 Hz 1dB
Video Bandwidth at 1.02 KHz: 3dB
Page 8 of 10
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NCL Calibration Laboratories

Division of APREL Laboratories.

Conversion Factor Uncertainty Assessment

Sensitivity in Body Tissue

Frequency: 2450 MHz

Epsilon: 52.7 (+/-5%) Sigma: 1.95 S/m (+/-10%)
ConvF

Channel X: 3.61 7%(K=2)

Channel Y: 3.61 7%(K=2)

Channel Zz: 3.61 7%(K=2)

To minimize the uncertainty calculation all tissue sensitivity values were calculated
using a load impedance of 5 MQ.

Boundary Effect:

For a distance of 2.5mm the evaluated uncertainty (increase in the probe sensitivity)
is less than 2%.

Page 9 of 10
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NCL Calibration Laboratories
Division of APREL Laboratories.

Test Equipment

The test equipment used during Probe Calibration, manufacturer, model number
and, current calibration status are listed and located on the main APREL server
R:\NCL\Calibration Equipment\Instrument List May 2006.

Page 10 of 10
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NCL CALIBRATION LABORATORIES

Calibration File No.: CP-686

Client.: RFEL

CERTIFICATE OF CALIBRATION

It is certified that the equipment identified below has been calibrated in the
NCL CALIBRATION LABORATORIES by qualified personnel following recognized

procedures and using transfer standards traceable to NRC/NIST.

Equipment: Miniature Isotropic RF Probe 5200 MHz

Manufacturer: APREL Laboratories
Model No.: E-020
Serial No.: 217

Calibration Procedure: SSI/DRB-TP-D01-032-E020-V2
Project No: RFEB-E020CAL-5232

Calibrated: 1% June 2006
Released on: 2™ June 2006

APREL Laboratories Certified Under Laboratory 48 of SCC

This Calibration Certificate is Inc mplete Unless ccompanl d with the Calibration Results Summary

Released By:

N Q L CALIBRATION LABORATORIES

51 SPECTRUM WAY Division of APREL Lab.
NEPEAN, ONTARIO TEL: (613) 820-4988
CANADA K2R 1E6 FAX: (613) 820-4161



NCL Calibration Laboratories
Division of APREL Laboratories.

Introduction

This Calibration Report reproduces the results of the calibration performed in line
with the SSI/DRB-TP-D01-032-E020-V2 E-Field Probe Calibration Procedure. The
results contained within this report are for APREL E-Field Probe E-020 217.

References

SSI/DRB-TP-D01-032-E020-V2 E-Field Probe Calibration Procedure

SSI-TP-011 Tissue Calibration Procedure

IEC 62209 “Human exposure to radio frequency fields from hand-held and body-
mounted wireless communication devices — Human models, instrumentation, and
procedures —Part 1 & 2: Procedure to determine the Specific Absorption Rate (SAR)
for hand-held devices used in close proximity of the ear (frequency range of 300
MHz to 3 GHz)”

IEEE 1309 Draft Standard for Calibration of Electromagnetic Field Sensors and
Probes, Excluding Antennas, from 9kHz to 40GHz

Conditions
Probe 217 was a re-calibration.

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

We the undersigned attest that to the best of our knowledge the calibratiqn of
this probe has been Ac ur?}ely conducted and that all information contained

N \ AV
Stuart Nicol

> ., 5 . .'/..7 .
L - ‘;L’;/-/['/('/z\ < -
: ook

Eddie Payapaya .~ Z
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NCL Calibration Laboratories

Division of APREL Laboratories.

Calibration Results Summary

Probe Type: E-Field Probe E-020
Serial Number: 217

Frequency: 5200 MHz

Sensor Offset: 1.56 mm

Sensor Length: 2.5 mm

Tip Enclosure: Ertalyte*

Tip Diameter: <5 mm

Tip Length: 60 mm

Total Length: 290 mm

*Resistive to recommended tissue recipes per IEEE-1528

Sensitivity in Air

Channel X: 1.2 pV/(Vim)?
Channel Y: 1.2 pv/(Vim)>?
Channel Z: 1.2 pVv/(Vim)?
Diode Compression Point: 95 mV

Page 3 of 10
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NCL Calibration Laboratories

Division of APREL Laboratories.

Sensitivity in Head Tissue

Frequency:

Epsilon:

ConvF

Channel X:

Channel Y:

Channel Z:

36.0 (+/-5%)

6.5
6.5

6.5

5200 MHz

Sigma: 4.65 S/m (+/-10%)

Tissue sensitivity values were calculated using the load impedance of the APREL
Laboratories Dag-Pagq.

Boundary Effect:

Uncertainty 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 tip diameter is 5 mm (+/- 0.01 mm) and therefore meets the
requirements of SSI/DRB-TP-D01-032 for spatial resolution.

Page 4 of 10
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NCL Calibration Laboratories

Division of APREL Laboratories.

Receiving Pattern 5200 MHz (Air)

Receiving Pattern Probe s/n 217 5200MHz

——Chl ——Ch2 Ch3 —o—Tot
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NCL Calibration Laboratories

Division of APREL Laboratories.

Isotropy Error 5200 MHz (Air)

Isotropy Error
Probe s/n 217 5200MHz
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NCL Calibration Laboratories

Division of APREL Laboratories.

Dynamic Range

10000

Probe 217 Dynamic Range

1000 -

100 4

10

Voltage [microV]

0.1+

0.01

1.00

10.00

100.00

1,000.00 10,000.00 100,000.00
Electric Field [(V/m)"2]

1,000,000.00

10,000,000.00

—&— Uncompensated
—ll— Compensated
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NCL Calibration Laboratories

Division of APREL Laboratories.

Video Bandwidth

Probe Frequency Characteristics

Probe output level (dB)

-6 : : :
1 10 100 1000 10000
Frequency (Hz)
Video Bandwidth at 500 Hz 1dB
Video Bandwidth at 1.02 KHz: 3dB
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NCL Calibration Laboratories

Division of APREL Laboratories.

Conversion Factor Uncertainty Assessment

Sensitivity in Head Tissue

Frequency: 5200 MHz

Epsilon: 36.0 (+/-5%) Sigma: 4.65 S/m (+/-10%)
ConvF

Channel X: 6.5 7%(K=2)

Channel Y: 6.5 7%(K=2)

Channel Z: 6.5 7%(K=2)

To minimize the uncertainty calculation all tissue sensitivity values were calculated
using a load impedance of 5 MQ.

Boundary Effect:

For a distance of 2.5mm the evaluated uncertainty (increase in the probe sensitivity)
is less than 2%.

Page 9 of 10
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NCL Calibration Laboratories
Division of APREL Laboratories.

Test Equipment

The test equipment used during Probe Calibration, manufacturer, model number
and, current calibration status are listed and located on the main APREL server
R:\NCL\Calibration Equipment\Instrument List May 2006.
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NCL CALIBRATION LABORATORIES

Calibration File No.: CP-687

Client.: RFEL

CERTIFICATE OF CALIBRATION

It is certified that the equipment identified below has been calibrated in the
NCL CALIBRATION LABORATORIES by qualified personnel following recognized

procedures and using transfer standards traceable to NRC/NIST.

Equipment: Miniature Isotropic RF Probe 5600 MHz

Manufacturer: APREL Laboratories
Model No.: E-020
Serial No.: 217

Calibration Procedure: SSI/DRB-TP-D01-032-E020-V2
Project No: RFEB-E020CAL-5232

Calibrated: 2" June 2006
Released on: 2™ June 2006

APREL Laboratories Certified Under Laboratory 48 of SCC

This Calibration Certificate is Inc mplete Unless ccompanl d with the Calibration Results Summary

Released By:

N Q L CALIBRATION LABORATORIES

51 SPECTRUM WAY Division of APREL Lab.
NEPEAN, ONTARIO TEL: (613) 820-4988
CANADA K2R 1E6 FAX: (613) 820-4161



NCL Calibration Laboratories
Division of APREL Laboratories.

Introduction

This Calibration Report reproduces the results of the calibration performed in line
with the SSI/DRB-TP-D01-032-E020-V2 E-Field Probe Calibration Procedure. The
results contained within this report are for APREL E-Field Probe E-020 217.

References

SSI/DRB-TP-D01-032-E020-V2 E-Field Probe Calibration Procedure

SSI-TP-011 Tissue Calibration Procedure

IEC 62209 “Human exposure to radio frequency fields from hand-held and body-
mounted wireless communication devices — Human models, instrumentation, and
procedures —Part 1 & 2: Procedure to determine the Specific Absorption Rate (SAR)
for hand-held devices used in close proximity of the ear (frequency range of 300
MHz to 3 GHz)”

IEEE 1309 Draft Standard for Calibration of Electromagnetic Field Sensors and
Probes, Excluding Antennas, from 9kHz to 40GHz

Conditions
Probe 217 was a re-calibration.

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

We the undersigned attest that to the best of our knowledge the calibratiqn of
this probe has been Ac ur?}ely conducted and that all information contained

N \ AV
Stuart Nicol
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NCL Calibration Laboratories

Division of APREL Laboratories.

Calibration Results Summary

Probe Type: E-Field Probe E-020
Serial Number: 217

Frequency: 5600 MHz

Sensor Offset: 1.56 mm

Sensor Length: 2.5 mm

Tip Enclosure: Ertalyte*

Tip Diameter: <5 mm

Tip Length: 60 mm

Total Length: 290 mm

*Resistive to recommended tissue recipes per IEEE-1528

Sensitivity in Air

Channel X: 1.2 pV/(Vim)?
Channel Y: 1.2 pv/(Vim)>?
Channel Z: 1.2 pVv/(Vim)?
Diode Compression Point: 95 mV
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Division of APREL Laboratories.

Sensitivity in Head Tissue

Frequency:

Epsilon:

ConvF

Channel X:

Channel Y:

Channel Z:

35.5 (+/-5%)

6.6
6.6

6.6

5600 MHz

Sigma: 5.06 S/m (+/-10%)

Tissue sensitivity values were calculated using the load impedance of the APREL
Laboratories Dag-Pagq.

Boundary Effect:

Uncertainty 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 tip diameter is 5 mm (+/- 0.01 mm) and therefore meets the
requirements of SSI/DRB-TP-D01-032 for spatial resolution.
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Receiving Pattern 5600 MHz (Air)

Receiving Pattern Probe s/n 217 5600MHz
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Isotropy Error 5600 MHz (Air)

Isotropy Error
Probe s/n 217 5600MHz
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Dynamic Range
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Video Bandwidth

Probe Frequency Characteristics

Probe output level (dB)

-6 : : :
1 10 100 1000 10000
Frequency (Hz)
Video Bandwidth at 500 Hz 1dB
Video Bandwidth at 1.02 KHz: 3dB
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Conversion Factor Uncertainty Assessment

Sensitivity in Head Tissue

Frequency: 5600 MHz

Epsilon: 35.5 (+/-5%) Sigma: 5.06 S/m (+/-10%)
ConvF

Channel X: 6.6 7%(K=2)

Channel Y: 6.6 7%(K=2)

Channel Z: 6.6 7%(K=2)

To minimize the uncertainty calculation all tissue sensitivity values were calculated
using a load impedance of 5 MQ.

Boundary Effect:

For a distance of 2.5mm the evaluated uncertainty (increase in the probe sensitivity)
is less than 2%.
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Test Equipment

The test equipment used during Probe Calibration, manufacturer, model number
and, current calibration status are listed and located on the main APREL server
R:\NCL\Calibration Equipment\Instrument List May 2006.
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NCL CALIBRATION LABORATORIES

Calibration File No.: CP-688

Client.: RFEL

CERTIFICATE OF CALIBRATION

It is certified that the equipment identified below has been calibrated in the
NCL CALIBRATION LABORATORIES by qualified personnel following recognized

procedures and using transfer standards traceable to NRC/NIST.

Equipment: Miniature Isotropic RF Probe 5800 MHz

Manufacturer: APREL Laboratories
Model No.: E-020
Serial No.: 217

Calibration Procedure: SSI/DRB-TP-D01-032-E020-V2
Project No: RFEB-E020CAL-5232

Calibrated: 1% June 2006
Released on: 2™ June 2006

APREL Laboratories Certified Under Laboratory 48 of SCC

This Calibration Certificate is Inc mplete Unless ccompanl d with the Calibration Results Summary

Released By:

N Q L CALIBRATION LABORATORIES

51 SPECTRUM WAY Division of APREL Lab.
NEPEAN, ONTARIO TEL: (613) 820-4988
CANADA K2R 1E6 FAX: (613) 820-4161



NCL Calibration Laboratories
Division of APREL Laboratories.

Introduction

This Calibration Report reproduces the results of the calibration performed in line
with the SSI/DRB-TP-D01-032-E020-V2 E-Field Probe Calibration Procedure. The
results contained within this report are for APREL E-Field Probe E-020 217.

References

SSI/DRB-TP-D01-032-E020-V2 E-Field Probe Calibration Procedure

SSI-TP-011 Tissue Calibration Procedure

IEC 62209 “Human exposure to radio frequency fields from hand-held and body-
mounted wireless communication devices — Human models, instrumentation, and
procedures —Part 1 & 2: Procedure to determine the Specific Absorption Rate (SAR)
for hand-held devices used in close proximity of the ear (frequency range of 300
MHz to 3 GHz)”

IEEE 1309 Draft Standard for Calibration of Electromagnetic Field Sensors and
Probes, Excluding Antennas, from 9kHz to 40GHz

Conditions
Probe 217 was a re-calibration.

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

We the undersigned attest that to the best of our knowledge the calibratiqn of
this probe has been Ac ur?}ely conducted and that all information contained
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Calibration Results Summary

Probe Type: E-Field Probe E-020
Serial Number: 217

Frequency: 5800 MHz

Sensor Offset: 1.56 mm

Sensor Length: 2.5 mm

Tip Enclosure: Ertalyte*

Tip Diameter: <5 mm

Tip Length: 60 mm

Total Length: 290 mm

*Resistive to recommended tissue recipes per IEEE-1528

Sensitivity in Air

Channel X: 1.2 pV/(Vim)?
Channel Y: 1.2 pv/(Vim)>?
Channel Z: 1.2 pVv/(Vim)?
Diode Compression Point: 95 mV

Page 3 of 10

This page has been reviewed for content and attested to on Page 2 of this document.



NCL Calibration Laboratories

Division of APREL Laboratories.

Sensitivity in Head Tissue

Frequency:

Epsilon:

ConvF

Channel X:

Channel Y:

Channel Z:

35.4 (+/-5%)

6.7
6.7

6.7

5800 MHz

Sigma: 5.27 S/m (+/-10%)

Tissue sensitivity values were calculated using the load impedance of the APREL
Laboratories Dag-Pagq.

Boundary Effect:

Uncertainty 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 tip diameter is 5 mm (+/- 0.01 mm) and therefore meets the
requirements of SSI/DRB-TP-D01-032 for spatial resolution.
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Receiving Pattern 5800 MHz (Air)

Receiving Pattern Probe s/n 217 5800MHz
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Isotropy Error 5800 MHz (Air)

Isotropy Error
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Video Bandwidth

Probe Frequency Characteristics

Probe output level (dB)
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Video Bandwidth at 500 Hz 1dB
Video Bandwidth at 1.02 KHz: 3dB
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Conversion Factor Uncertainty Assessment

Sensitivity in Head Tissue

Frequency: 5800 MHz

Epsilon: 35.4 (+/-5%) Sigma: 5.27 S/m (+/-10%)
ConvF

Channel X: 6.7 7%(K=2)

Channel Y: 6.7 7%(K=2)

Channel Z: 6.7 7%(K=2)

To minimize the uncertainty calculation all tissue sensitivity values were calculated
using a load impedance of 5 MQ.

Boundary Effect:

For a distance of 2.5mm the evaluated uncertainty (increase in the probe sensitivity)
is less than 2%.
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Test Equipment

The test equipment used during Probe Calibration, manufacturer, model number
and, current calibration status are listed and located on the main APREL server
R:\NCL\Calibration Equipment\Instrument List May 2006.
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