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Report No : TSC-98-08-IN-03 (SAR)
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Report No : TSC-98-08-IN-03 (SAR)
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= JF Chunghwa Telecom CO., Ltd
Telecommunication Laboratories
Testing & Certification Center

1

Report No : TSC-98-08-IN-03 (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. TEST CONFIGURATIONS AND TEST DATA

A.1 TEST CONFIGURATION

Liquid Level in Flat Phantom > 15cm
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802.11b/g Touch Position
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Report No : TSC-98-08-IN-03 (SAR)

A.3 TISSUE LIQUIDS Dielectric Parameter
A.3.1 2450 MHz TISSUE LIQUIDS Dielectric measurement data

Tissue Data

Epsilon : 53.25 F/m
Sigma : 1.93 S/m
Density : 1000.00 kg/cu. m
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= J Chunghwa Telecom CO., Ltd

Telecommunication Laboratories
Testing & Certification Center

Report No : TSC-98-

A4. TEST DATA

A.4.1 802.11b Mode

08-IN-03 (SAR)

802.11b CH1 Touch Position

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.

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

22-Sep-2009
123
22-Sep-2009
22-Sep-2009
22-Sep-2009
935 secs

Luffy Plus
S2001
Other
S2001
2450.00 MHz
0.136 W

0 min(s)
270 mm

179 mm

34 mm
Internal
Touch
0.441 W/kg
0.457 W/kg
3.627

APREL-Uni
Uni-Phantom

280 x 280 x 200
User Define
Center

Uni Phantom

BODY

2450

2450.00 MHz
22-Sep-2009

24 .00 °C

24 .00 °C

45.00 RH%

53.25 F/m

1.93 S/m

1000.00 kg/cu. m

Probe 257 -
E020
E-Field Triangle
257

CHTL

12:13:20 PM
12:28:55 PM
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- % Chunghwa Telecom CO., Ltd
Telecommunication Laboratories

Testing & Certification Center

Report No : TSC-98-08-IN-03 (SAR)
Last Calib. Date 12-Dec-2008
Frequency : 2450.00 MHz
Duty Cycle Factor: 1
Conversion Factor: 5

Probe Sensitivity: 1.20 1.20 1.20
Compression Point: 95.00 mV

Offset 1.56 mm
Measurement Data

Crest Factor 1

Scan Type : Complete

Tissue Temp. 24.00 °C

Ambient Temp. 24.00 °C

Set-up Date 22-Sep-2009
Set-up Time 9:15:13 AM

Area Scan 5x5x1

Zoom Scan 5x5x8

Other Data

DUT Position Touch
Separation 0

Channel Low - 1 (802.11b)

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

wv/ (v/m)’

Measurement x=15mm, y=15mm, ZzZ=4mm
Measurement x=8mm, y=8mm, z=4mm
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Report No : TSC-98-08-IN-03 (SAR)

1 gram SAR value
10 gram SAR value

Area Scan Peak SAR :
Zoom Scan Peak SAR :

[eNeoNeoNe)

.397
.187
.470
.900

W/kg
W/kg
W/kg
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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Report No : TSC-98-08-IN-03 (SAR)

Exposure Assessment Measurement Uncertainty

Source of Toleran | Probability | Divi c, c, Standard | Standard
Uncertainty ce Distributio | sor (1-g9) (10-g) | Uncertaint | Uncertai
Value n y (1-g) % | nty (10-
g) %
Measurement System
Probe Calibration 3.5 normal 1 1 1 3.5 3.5
Axial Isotropy 3.7 rectangular | /3 (1—1/2 (1—1/2 1.5 1.5
cp) cp)
Hemispherical 10.9 rectangular | /3 Jep J/cp 4.4 4.4
Isotropy
Boundary Effect 1.0 rectangular /3 1 1 0.6 0.6
Linearity 4.7 rectangular | /3 1 1 2.7 2.7
Detection Limit 1.0 rectangular | /3 1 1 0.6 0.6
Readout Electronics 1.0 normal 1 1 1 1.0 1.0
Response Time 0.8 rectangular /§ 1 1 0.5 0.5
Integration Time 1.7 rectangular | /3 1 1 1.0 1.0
RF Ambient Condition 3.0 rectangular | /3 1 1 1.7 1.7
Probe Positioner 0.4 rectangular | /3 1 1 0.2 0.2
Mech.
Restriction
Probe Positioning 2.9 rectangular | /3 1 1 1.7 1.7
with respect to
Phantom Shell
Extrapolation and 3.7 rectangular | /3 1 1 2.1 2.1
Integration
Test Sample 4.0 normal 1 1 1 4.0 4.0
Positioning
Device Holder 2.0 normal 1 1 1 2.0 2.0
Uncertainty
Drift of Output Power | 3.6 rectangular | /3 1 1 2.1 2.1
Phantom and Setup
Phantom 3.4 rectangular | /3 1 1 2.0 2.0
Uncertainty (shape &
thickness tolerance)
Liquid 5.0 rectangular | /3 0.7 0.5 2.0 1.4
Conductivity (target)
Liquid 1.0 normal 1 0.7 0.5 0.7 0.5
Conductivity (meas.)
Liquid 5.0 rectangular | /3 0.6 0.5 1.7 1.4
Permittivity (target)
Liquid 1.0 normal 1 0.6 0.5 0.6 0.5
Permittivity (meas.)
Combined Uncertainty RSS 9.5 9.3
Combined Uncertainty Normal (k=2) 19.0 18.6
(coverage factor=2)
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= J Chunghwa Telecom CO., Ltd

Telecommunication Laboratories
Testing & Certification Center

Report No : TSC-98-08-IN-03 (SAR)

802.11b CH6 Touch Position

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:

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

22-Sep-2009
123
22-Sep-2009
22-Sep-2009
22-Sep-2009
950 secs

Luffy Plus
S2001
Other
S2001
2450.00 MHz
0.136 W

0 min(s)
270 mm

179 mm

34 mm
Internal
Touch
0.383 W/kg
0.400 W/kg
4.430

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

Uni_ Phantom

200

BODY

2450

2450.00 MHz
22-Sep-2009

24 .00 °C

24 .00 °C

45.00 RH%

53.25 F/m

1.93 S/m

1000.00 kg/cu. m

Probe 257 -
E020
E-Field Triangle
257

12-Dec-2008
2450.00 MHz

1

CHTL

5
1.20 1.20 1.20
95.00 mVv

01:08:05 PM
01:23:55 PM

uv/ (v/m)’
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Report No : TSC-98-08-IN-03 (SAR)

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

1.56 mm

1

Complete

24 .00 °C

24.00 °C

22-Sep-2009

9:15:13 AM

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

Touch
0
Mid - 6 (802.11b)
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= J Chunghwa Telecom CO., Ltd
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Testing & Certification Center

Report No : TSC-98-08-IN-03 (SAR)

1 gram SAR value
10 gram SAR value

Area Scan Peak SAR :
Zoom Scan Peak SAR :

[eNeoNeoNe)

.359 W/kg
.171 W/kg
.423 W/kg
.780 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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TEL : +886 3 4244445
FAX : +886 3 4202444

Report No : TSC-98-08-IN-03 (SAR)

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

Exposure Assessment Measurement Uncertainty

Source of Tolerance | Probability | Divis c, c,’ Standard | Standar
Uncertainty Value Distribution or (1-9) (10-g) Uncertai d
nty (1- | Uncerta
g) % inty
(10-g)
%
Measurement System
Probe Calibration 3.5 normal 1 1 1 3.5 3.5
Axial Isotropy 3.7 rectangular V3 (1—1/2 (1—1/2 1.5 1.5
cp) cp)
Hemispherical 10.9 rectangular |3 J/cp J/cp 4.4 4.4
Isotropy
Boundary Effect 1.0 rectangular /3 1 1 0.6 0.6
Linearity 4.7 rectangular |3 1 1 2.7 2.7
Detection Limit 1.0 rectangular /3 1 1 0.6 0.6
Readout Electronics 1.0 normal 1 1 1 1.0 1.0
Response Time 0.8 rectangular %5 1 1 0.5 0.5
Integration Time 1.7 rectangular /3 1 1 1.0 1.0
RF Ambient Condition | 3.0 rectangular /3 1 1 1.7 1.7
Probe Positioner 0.4 rectangular /3 1 1 0.2 0.2
Mech.
Restriction
Probe Positioning 2.9 rectangular V3 1 1 1.7 1.7
with respect to
Phantom Shell
Extrapolation and 3.7 rectangular V3 1 1 2.1 2.1
Integration
Test Sample 4.0 normal 1 1 1 4.0 4.0
Positioning
Device Holder 2.0 normal 1 1 1 2.0 2.0
Uncertainty
Drift of Output 4.4 rectangular |3 1 1 2.5 2.5
Power
Phantom and Setup
Phantom 3.4 rectangular |3 1 1 2.0 2.0
Uncertainty (shape &
thickness tolerance)
Liquid 5.0 rectangular |3 0.7 0.5 2.0 1.4
Conductivity (target)
Liquid 1.0 normal 1 0.7 0.5 0.7 0.5
Conductivity (meas.)
Liquid 5.0 rectangular |3 0.6 0.5 1.7 1.4
Permittivity (target)
Liquid 1.0 normal 1 0.6 0.5 0.6 0.5
Permittivity (meas.)
Combined Uncertainty RSS 9.6 9.4
Combined Uncertainty Normal (k=2) 19.2 18.8
(coverage factor=2)
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Report No : TSC-98-08-IN-03 (SAR)

802.11b CH11 Touch Position

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

22-Sep-2009
123
22-Sep-2009
22-Sep-2009
22-Sep-2009
959 secs

Luffy Plus
S2001
Other
S2001
2450.00 MHz
0.136 W

0 min(s)
270 mm

179 mm

34 mm
Internal
Touch
0.363 W/kg
0.379 W/kg
4.542

APREL-Uni
Uni-Phantom

280 x 280 x 200
User Define
Center

Uni Phantom

BODY

2450

2450.00 MHz
22-Sep-2009

24 .00 °C

24 .00 °C

45.00 RH%

53.25 F/m

1.93 S/m

1000.00 kg/cu. m

Probe 257 -
E020
E-Field Triangle
257

12-Dec-2008
2450.00 MHz

1

CHTL

5

1.20 1.20 1.20
95.00 mV

1.56 mm

01:27:33 PM
01:43:32 PM

uv/ (v/m)’
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Report No : TSC-98-08-IN-03 (SAR)

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

Complete

24 .00 °C

24 .00 °C

22-Sep-2009

9:15:13 AM

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

Touch
0
High - 11 (802.11b)
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Report No : TSC-98-08-IN-03 (SAR)

1 gram SAR value
10 gram SAR value

Area Scan Peak SAR :
Zoom Scan Peak SAR :

[eNeoNeoNe)

.272
.135
.358
.650

W/kg
W/kg
W/kg
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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TEL : +886 3 4244445
FAX : +886 3 4202444

Report No : TSC-98-08-IN-03 (SAR)

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

Exposure Assessment Measurement Uncertainty

T

T

Source of Tolerance | Probability | Divis c, c, Standard | Standard
Uncertainty Value Distribution or (1-g9) (10-g) Uncertain | Uncertai
ty (1-9) nty (10-
% g) %
Measurement System
Probe Calibration 3.5 normal 1 1 1 3.5 3.5
Axial Isotropy 3.7 rectangular /3 (1—1/2 (1—1/2 1.5 1.5
cp) cp)
Hemispherical 10.9 rectangular |3 J/cp Jep 4.4 4.4
Isotropy
Boundary Effect 1.0 rectangular /3 1 1 0.6 0.6
Linearity 4.7 rectangular |3 1 1 2.7 2.7
Detection Limit 1.0 rectangular /3 1 1 0.6 0.6
Readout Electronics 1.0 normal 1 1 1 1.0 1.0
Response Time 0.8 rectangular /§ 1 1 0.5 0.5
Integration Time 1.7 rectangular /3 1 1 1.0 1.0
RF Ambient Condition | 3.0 rectangular /3 1 1 1.7 1.7
Probe Positioner 0.4 rectangular /3 1 1 0.2 0.2
Mech.
Restriction
Probe Positioning 2.9 rectangular V3 1 1 1.7 1.7
with respect to
Phantom Shell
Extrapolation and 3.7 rectangular /3 1 1 2.1 2.1
Integration
Test Sample 4.0 normal 1 1 1 4.0 4.0
Positioning
Device Holder 2.0 normal 1 1 1 2.0 2.0
Uncertainty
Drift of Output 4.5 rectangular |3 1 1 2.6 2.6
Power
Phantom and Setup
Phantom 3.4 rectangular |3 1 1 2.0 2.0
Uncertainty (shape &
thickness tolerance)
Liquid 5.0 rectangular |3 0.7 0.5 2.0 1.4
Conductivity (target)
Liquid 1.0 normal 1 0.7 0.5 0.7 0.5
Conductivity (meas.)
Liquid 5.0 rectangular |3 0.6 0.5 1.7 1.4
Permittivity (target)
Liquid 1.0 normal 1 0.6 0.5 0.6 0.5
Permittivity (meas.)
Combined Uncertainty RSS 9.6 9.5
Combined Uncertainty Normal (k=2) 19. 18.9

(coverage factor=2)
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Report No : TSC-98-08-IN-03 (SAR)
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= J Chunghwa Telecom CO., Ltd

Telecommunication Laboratories
Testing & Certification Center

Report No : TSC-98-

A4.2 802.11g Mode

08-IN-03 (SAR)

802.11g CHI1 Touch Position

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:

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

22-Sep-2009
123
22-Sep-2009
22-Sep-2009
22-Sep-2009
935 secs

Luffy Plus
S2001
Other
S2001
2450.00 MHz
0.136 W

0 min(s)
270 mm

179 mm

34 mm
Internal
Touch
0.370 W/kg
0.370 W/kg
-0.004

APREL-Uni
Uni-Phantom

280 x 280 x 200
User Define
Center

Uni Phantom

BODY

2450

2450.00 MHz
22-Sep-2009

24 .00 °C

24 .00 °C

45.00 RH%

53.25 F/m

1.93 S/m

1000.00 kg/cu. m

Probe 257 -
E020
E-Field Triangle
257

12-Dec-2008
2450.00 MHz

1

CHTL

02:32:05 PM
02:47:40 PM
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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-98-08-IN-03 (SAR)

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

5

1.20 1.20 1.20 v/ (v/m)?
95.00 mV

1.56 mm

1

Complete

24 .00 °C

24.00 °C

22-Sep-2009

9:15:13 AM

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

Touch
0
Low - 1 (802.11g)
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1 gram SAR value 0.312 W/kg
10 gram SAR value 0.152 W/kg
Area Scan Peak SAR : 0.365 W/kg
Zoom Scan Peak SAR : 0.680 W/kg
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Exposure Assessment Measurement Uncertainty

Yang-Mei, Taoyuan, Taiwan , R.O.C.
http://www.chttl.com.tw

T

T

Source of Toleran | Probability | Divis c, c, Standar | Standar
Uncertainty ce Distributio or (1-g) (10-g) d d
Value n Uncerta | Uncerta
inty inty
(1-g) % | (10-g)
%
Measurement
System
Probe Calibration 3.5 normal 1 1 1 3.5 3.5
Axial Isotropy 3.7 rectangular | /3 (1-cp)’ (1-cp)’ 1.5 1.5
Hemispherical 10.9 rectangular | /3 Jep Jep 4.4 4.4
Isotropy
Boundary Effect 1.0 rectangular J/3 1 1 0.6 0.6
Linearity 4.7 rectangular | /3 1 1 2.7 2.7
Detection Limit 1.0 rectangular | /3 1 1 0.6 0.6
Readout 1.0 normal 1 1 1 1.0 1.0
Electronics
Response Time 0.8 rectangular | /3 1 1 0.5 0.5
Integration Time 1.7 rectangular | /3 1 1 1.0 1.0
RF Ambient 3.0 rectangular | /3 1 1 1.7 1.7
Condition
Probe Positioner 0.4 rectangular | /3 1 1 0.2 0.2
Mech.
Restriction
Probe Positioning 2.9 rectangular | /3 1 1 1.7 1.7
with respect to
Phantom Shell
Extrapolation and 3.7 rectangular | /3 1 1 2.1 2.1
Integration
Test Sample 4.0 normal 1 1 1 4.0 4.0
Positioning
Device Holder 2.0 normal 1 1 1 2.0 2.0
Uncertainty
Drift of Output 0.0 rectangular J/3 1 1 0.0 0.0
Power
Phantom and Setup
Phantom 3.4 rectangular | /3 1 1 2.0 2.0
Uncertainty (shape
& thickness
tolerance)
Liquid 5.0 rectangular | /3 0.7 0.5 2.0 1.4
Conductivity (targ
et)
Liquid 1.0 normal 1 0.7 0.5 0.7 0.5
Conductivity (meas
-)
Liquid 5.0 rectangular | /3 0.6 0.5 1.7 1.4
Permittivity (targ
et)
Liquid 1.0 normal 1 0.6 0.5 0.6 0.5
Permittivity (meas
-)
Combined RSS 9.3 9.1
Uncertainty
Combined Normal (k=2) 18.6 18.2
Uncertainty
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(coverage
factor=2)

SAR-Z Axis

at Hotspot =020 w:-0.40

0.7

0.6
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802.11g CH6 Touch Position

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

Measurement Data

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

22-Sep-2009
123
22-Sep-2009
22-Sep-2009
22-Sep-2009
947 secs

Luffy Plus
S2001
Other
S2001
2450.00 MHz
0.136 W

0 min(s)
270 mm

179 mm

34 mm
Internal
Touch
0.317 W/kg
0.329 W/kg
3.768

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

Uni Phantom

200

BODY

2450

2450.00 MHz
22-Sep-2009

24 .00 °C

24 .00 °C

45.00 RH%

53.25 F/m

1.93 S/m

1000.00 kg/cu. m

Probe 257 -
E020
E-Field Triangle
257

12-Dec-2008
2450.00 MHz

CHTL

1

5

1.20 1.20 1.20
95.00 mV

1.56 mm

02:14:12 PM
02:29:59 PM

uv/ (v/m)’
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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

Complete

24 .00 °C

24.00 °C

22-Sep-2009

9:15:13 AM

5x5x1 : Measurement x=15mm, y=15mm, z=4mm
5x5x8 : Measurement x=8mm, y=8mm, 2z=4mm

Touch
0

. Mid - 6 (802.11g)
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1 gram SAR value 0.240 W/kg
10 gram SAR value 0.124 W/kg
Area Scan Peak SAR : 0.330 W/kg
Zoom Scan Peak SAR : 0.560 W/kg
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Exposure Assessment Measurement Uncertainty

Source of Tolerance | Probability | Divis c, c,’ Standard | Standa
Uncertainty Value Distribution or (1-9) (10-g) Uncertain rd
ty (1-9) Uncert
% ainty
(10-g)
%
Measurement System
Probe Calibration 3.5 normal 1 1 1 3.5 3.5
Axial Isotropy 3.7 rectangular V3 (1—1/2 (1—1/2 1.5 1.5
cp) cp)
Hemispherical 10.9 rectangular |3 J/cp J/cp 4.4 4.4
Isotropy
Boundary Effect 1.0 rectangular /3 1 1 0.6 0.6
Linearity 4.7 rectangular |3 1 1 2.7 2.7
Detection Limit 1.0 rectangular /3 1 1 0.6 0.6
Readout Electronics 1.0 normal 1 1 1 1.0 1.0
Response Time 0.8 rectangular %5 1 1 0.5 0.5
Integration Time 1.7 rectangular /3 1 1 1.0 1.0
RF Ambient Condition | 3.0 rectangular /3 1 1 1.7 1.7
Probe Positioner 0.4 rectangular /3 1 1 0.2 0.2
Mech.
Restriction
Probe Positioning 2.9 rectangular V3 1 1 1.7 1.7
with respect to
Phantom Shell
Extrapolation and 3.7 rectangular V3 1 1 2.1 2.1
Integration
Test Sample 4.0 normal 1 1 1 4.0 4.0
Positioning
Device Holder 2.0 normal 1 1 1 2.0 2.0
Uncertainty
Drift of Output 3.8 rectangular |3 1 1 2.2 2.2
Power
Phantom and Setup
Phantom 3.4 rectangular |3 1 1 2.0 2.0
Uncertainty (shape &
thickness tolerance)
Liquid 5.0 rectangular |3 0.7 0.5 2.0 1.4
Conductivity (target)
Liquid 1.0 normal 1 0.7 0.5 0.7 0.5
Conductivity (meas.)
Liquid 5.0 rectangular |3 0.6 0.5 1.7 1.4
Permittivity (target)
Liquid 1.0 normal 1 0.6 0.5 0.6 0.5
Permittivity (meas.)
Combined Uncertainty RSS 9.5 9.4
Combined Uncertainty Normal (k=2) 19.1 18.7
(coverage factor=2)
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SAR-Z Axis
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0.50 \
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802.11g CH11 Touch Position

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

22-Sep-2009
123
22-Sep-2009
22-Sep-2009
22-Sep-2009
943 secs

Luffy Plus
S2001
Other
S2001
2450.00 MHz
0.136 W

0 min(s)
270 mm

179 mm

34 mm
Internal
Touch
0.277 W/kg
0.282 W/kg
1.740

APREL-Uni
Uni-Phantom

280 x 280 x 200
User Define
Center

Uni Phantom

BODY

2450

2450.00 MHz
22-Sep-2009

24 .00 °C

24 .00 °C

45.00 RH%

53.25 F/m

1.93 S/m

1000.00 kg/cu. m

Probe 257 -
E020
E-Field Triangle
257

12-Dec-2008
2450.00 MHz

1

CHTL

5

1.20 1.20 1.20
95.00 mV

1.56 mm

01:56:11 PM
02:11:54 PM

uv/ (v/m)’
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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

Complete

24 .00 °C

24 .00 °C

22-Sep-2009

9:15:13 AM

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

Touch
0
High - 11 (802.119)
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1 gram SAR value
10 gram SAR value

Area Scan Peak SAR :
Zoom Scan Peak SAR :

[eNeoNeoNe)

.225 W/kg
.117 W/kg
.281 W/kg
.480 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

61



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

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

Report No : TSC-98-08-IN-03 (SAR)

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

Exposure Assessment Measurement Uncertainty

Source of Toleranc | Probability | Diviso c, c,’ Standard | Standard
Uncertainty e Distribution r (1-g9) (10-g) | Uncertai | Uncertain
Value nty (1- |ty (10-9g)
g) % %
Measurement System
Probe Calibration 3.5 normal 1 1 1 3.5 3.5
Axial Isotropy 3.7 rectangular /3 (1—1/2 (1—1/2 1.5 1.5
cp) cp)
Hemispherical 10.9 rectangular |3 J/cp Jep 4.4 4.4
Isotropy
Boundary Effect 1.0 rectangular J/3 1 1 0.6 0.6
Linearity 4.7 rectangular |3 1 1 2.7 2.7
Detection Limit 1.0 rectangular /3 1 1 0.6 0.6
Readout Electronics 1.0 normal 1 1 1 1.0 1.0
Response Time 0.8 rectangular ¢§ 1 1 0.5 0.5
Integration Time 1.7 rectangular /3 1 1 1.0 1.0
RF Ambient Condition | 3.0 rectangular /3 1 1 1.7 1.7
Probe Positioner 0.4 rectangular /3 1 1 0.2 0.2
Mech.
Restriction
Probe Positioning 2.9 rectangular /3 1 1 1.7 1.7
with respect to
Phantom Shell
Extrapolation and 3.7 rectangular /3 1 1 2.1 2.1
Integration
Test Sample 4.0 normal 1 1 1 4.0 4.0
Positioning
Device Holder 2.0 normal 1 1 1 2.0 2.0
Uncertainty
Drift of Output 1.7 rectangular |3 1 1 1.0 1.0
Power
Phantom and Setup
Phantom 3.4 rectangular |3 1 1 2.0 2.0
Uncertainty (shape &
thickness tolerance)
Liquid 5.0 rectangular |3 0.7 0.5 2.0 1.4
Conductivity (target)
Liquid 1.0 normal 1 0.7 0.5 0.7 0.5
Conductivity (meas.)
Liquid 5.0 rectangular |3 0.6 0.5 1.7 1.4
Permittivity (target)
Liquid 1.0 normal 1 0.6 0.5 0.6 0.5
Permittivity (meas.)
Combined Uncertainty RSS 9.3 9.2
Combined Uncertainty Normal (k=2) 18.7 18.3
(coverage factor=2)
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Report No : TSC-98-08-IN-03 (SAR)

A. 4.3 Dipole Calibration Data

HCL CALIBRATION LABORATORIES

Calibration File No: DC-981
Prioject Mumber: 15L8-D-245052-5416

CERTIFICATE OF CALIBRATION

It i certiied that e sguipment |denified below Fas been calbrated In e

HCGL CALIBRATION LABCRATCRIES by gqualfed personne folowing recopnized
procecures and wsng iransfer standards traceabls o RRCHIEST.

\WISE Walkrabon Cinole
Marufaciursr: AFREL Laborabories
FPart numiber: ALS-0-2450-5-2
Fregquency: 2450 MHz
Serdal Ho: 2450-220-00753

Customer: \WIEB

Cailloraviest 3 Febnaary 2005
Rsl=azed on: §° Februany I00S

[« (]

[
TP Caline gl Canilhims is l'l:'l'q.*!.li" J'Jv-fsl.-'-"'l‘q‘-ﬂ misd wilh T Calibrafion Rosubis Bemmary
7 3 F
I

.H.QLBLLI.EE.&IIDH.LLEDBAI&E.LE&

21 EFDCTRUR WA Dsinizcn of SPREL _ab
HEPLEN, ONTARID: TEL: 213 E-45EL
CAMADE P2R 105 Fax: {iiT) 832-4002
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Report No : TSC-98-08-IN-03 (SAR)

NCL Calibration Laboratories
Drvigion of APEEL Labocasonies

Conditions

Cipole 2450-220-00753 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 calibration of
this device has been accurately conducted and that all information contained
within this report has been reviewed for accuracy.

We the urdessigned stbest that to the best of our knowledge the calibration of this
device has bean accurataly conductad and that all information contained within this
regar has bean arﬂ_e»‘-cmna’nau:l for Bccuracy

.'|
{ | ¢
I

N ll"'_\.c.; ! i

Stuar Nicol

F
gt
y

o

C. Teodarian

This page has been reviewsd for conterd and atiested o by signature within Tis document.
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NCL Calibration Laboratories

Drnrision of APFEL Laborasoriss

reference for the usar.
Mechanizcal Dimensions

Length: 51.5 mim
Height: 204 rmirn

Elecirical Specification

SWIR: 1.01U
Return Loss: 453 d8
Impedance: 50.6 0

Systemn Validation Results

Calibration Results Summary

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

EEX3 I =10

£ 333
1735

3788

X Al [mm)

Frequency | 1 Gram | 10 Gram | Peak
2450 MHz 5.3 244 10.18
A SO
¥ Al mm)

[T R

a4

1 Hdd

0947

20 -10

Wl fnim

This page has besn reviewsd for comtent and alested 1o by signature within Tis documen?
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Report No : TSC-98-08-IN-03 (SAR)

NCL Calibration Laboratories
Drvision of APFEL Laboraionies

Introduction

This Caloration Report has been produced in line with the 55| Dipofe Calibration
Procedurs S51-TP-018-AL5AS. The results contaned within this report are for
Valdaton Dipole 2450-220-00753. The calibration routne consisted 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 Calibration for the Walidation
Cipole, where the SWR. Impedance, and the Return loss were assessed. Step 3
involved a System Validation using the ALSAS-10U, along with APREL E-020 130
hHz to 28 GHz E-Field Probe Serial Mumber 212,

References

S51-TP-012-ALS5AS Dipole Calibration Procedurs

S5I-TP-018 Tissue Calibration Procedure

IEEE 1528 "Recommended Practice for Determining the Peak Spalial-fAwverage

Specific Absorption Rate (S5AR) in the Hwman Body Dus fo Wirelzss
Communications Devices: Expermenial Technigues®

Conditions
Cipole 2450-220-00753 was a re-calibration.

Ambient Temperature of the Laboratory: 22 =C #- 0.5°C
Temperature of the Tissuwe: 20 =2 #- 0.5°C

This page has bean reviewad for content and atiested fo by signabure wiihin Tis document.
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NLCL Calibration Laboratories

Crvizion of APFEL Laborasoriss

Mechanical Verification

Dipole Calibration Resulis

APREL APREL Measured Measured
Length Height Length Height
51.5 mm 204 mm 521 mm 31.0 mm
Tissue Walidation
Head Tissue 2430 MHz | Measured
Dielectric constant, = 2B.8
Conductivity, o [Sim] 1.88

This page has Desn reviewsd far content and atfested 1o by signature within Tils document
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NCL Calibration Laboratories

Drvvizion of APFEL Laboratonies

Electrical Calibration

Test Result
S11 Rl -15.3 dB
SWR 1.01 U
Impedancs BB 0

The Folowing Graphs are the results as displayed on the Vector Network Analyzer.

511 Parameter Return Loss

322 REVER3E REFLECTLOM

LOG HABMLTUDE

+AEF=-Z0 . 008 4B

LB, OBQ dESDIV

2.2000 80

iHz 2o haRSER

CH 4 - 520
REFERERLCE FLAME
B.BH0Y mm

HHRKER 1
£.49499758 GHz
-q43. 338 48

HARKER TO HAM
EHARKER TO HIH

HARKER RERDOUT
FUMCTLORE
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NCL Calibratdon Laboratories
Crnvision of APFFL Laborasoniss

SWR

? REW F TION
322 REVER3E REFLECTLD CH o4 - non
REFERERLCE FLAMNE
SUA +AEF= 1,088 U 138 B8R wl/DIY 0,000 mn

HARKER 1
: : : : : 7449758 fHz
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System Validation Results Using the Electrically Calibrated Dipole
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Test Equipment

The test sguipment used during Probe Calibration, manufaciurer, model number
and, current calibration sfatus are listed and located on the main AFREL server
RANCLWCalibration Equgmentinstrument List May 2008
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Femtpanet By _

£
This Calbration Cartficais is I'-:-:mptu-'Ie Unines Afcomean

\ Al

NCL CALIERATION LABORATCORIES

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
proosduras and using rarsfer skandards rocecble o MRCTIET

Equiprmani: Minkstura [solmple FF Probss 1 BO0 MHz
RMarufeciuror: APREL Laboraloias
Modal Mo, BLE-E-020
Sarial Mo 25T
HEAD Calbration
Colbration Frocedors:  ESVDRE-TP-OM 092-E0E1NZ

Frojeot Mao: BEL-ALE-EROLCAL-E305

Calbratad: 1% ber 2008
Rekasad o 127 Decambar 2002

E
]

;I'.ul' the Calbraiion Hesuite Symmany
|
i

L}

H SFROTRIUN WAY

HEPE AL ORTARKD
CAFLEOY KFRIEE

O ivinion of APREL L
TRL (15 ST
Fas (23| E30-31E1
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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

B ¥ E A .
.]-ml_l-gr Homes

&
&
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Testing & Certification Center

Report No : TSC-98-08-IN-03 (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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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

Page 5 ol 10
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ML Calibration Laboralorics

Drasion of AFREL Labormiories

Izotropy Error 1800 MHz [ Air)

Iscdropy Emor
Prote sin 257 1800HHz

B B

]

o fiL1] 10

ket rapy Plol Probe sn 27 1 B0 HHE
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ML Calibration Laboralories
Dinigon of APREL Labormiories

Dynamic Range

Proba 25 Dymanic Ranga

=

i

L Elhﬂ-lq Y]
i. 1 g b
2
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NCL Calibration Laboralorics

Dinvision of APREL Labarakories

Video Banchwidth

Probs Frequancy Chamctanstics

Frokbe ol lovel (500

1 i 1 i 10030
Frequancy [Hr)
Video Bandwidth at 500 Hz 1dB
Video Bandwidth at 1000 Hz 3dB
I.'E.I'. 2ol 10
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NOCL Calibration Laboralorics
Dnision of AFREL Laboriorie

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,

I ..E'I.' I L= B LR}
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NCL CALIBERATION LABORATORIES

Calibration File Mo, CP-880
Client: QUIETEK
CALIBRATICN

CERTIFICATE OF

Itls cerified Fat the eguipment idanitfled balow has bean calbraled inlha
HCL CALIERATION LABDRATORES by qualfled parsonnal 1ol lowing moognized

proossdums and using rarafer skandards roceab tn MRSIET
Equipmant: Minksiura |soimpie FF Probs 2450 MHz
MaruTeciurer: APREL Laboraicrias
Wodal Mo, ALE-E-030
Sarial Mo 256
BODY Calbration
Calbnation Procedurs:  E3VDRE-TP-001-002 B0 W2
Project Mo STHKE-ALE-E20-CAL-5335

Calbratad: 5% May 2008
Fakeasad orr 0 Moy 2008

This Caliladon Canficme i n m_p’i:lercmM/r:an wilh the Calbration Resulls Summarny

oty I:%Am?uq
MWW

He PR AN, ORNTARKD
CAFEOE, KEFRIRE
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NCL Calibration Laboratorics

Dnvision of APREL Libaraiories

Intraduction

This Calibration Report reproduces the results of the calibration performed in line
with the 22I/DRE-TP-DO1-0232-E020-W2 E-Field Probe Calibration Procedurs. The
resulls contained within this report are for APREL E-Figld Probe E-C20 265,

References

S5I/DRE-TP-001-032-E020-V2 E-Figld Prokss Calibration Procedurs

IEEE 1528 “Recommended Practice for Determining the Peak Spatial-Average
Spedfic Absorption Rate [SAR] in the Human Head Due to Wireless
Communications Devices: Experimental Techriquss”

S51-TP-011 Tissue Calibration Procedurs

IEC *Hurman exposure bo radio frequency fislds from hand-held and Head-
mounted wirgless cormmunication deviess — Human maodels, instrumentation, and
procedures —Part 1 & 2: Procedure to determing the Specific Absorplion Rate (3AR)
for hand-held devicss used in dose proximity of the ear (frequency range of 300
MHz to 3 GHz)

IEEE 1309 Draft Standard for Calibration of Eleciromagnetic Fiskd Sensors and
Frobes, Exduding Antennas, from SkHz to 400GHz

Conditicns
Probe 255 is a re-calibration,

Ernbisnt Ternperature of the Laboratory: 22 °C +L 08C
Temperaturs of the Tissue: 21°C 4L 05T

We the undersigned attest that to the best of our knowledge the calibration of
this probe has besn agturately conducted and that all information contained
withirthis report has been reviewed for accuracy.

nEARa
N A AN

Stuart Hicol 1

I PV —
Ju:_u_f Heames

Fl
&
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Division of APREL Labornmiories.

Calibration Results Summary

Prasfss Ty pe:
Serial Murnbsr:
Fraqueancy:
Sensor Offset:
Sensor Length:
Tip Enclosure:
Tip Diarneter:
Tip Length:
Tatal Length:

Sensitivity in Air
Channel X
Channel ¥
hannel Z;

Dicde Compression Point:

E-Fiel Probe E-D20
285

2450 MHz

156 mm

25 mm

Ertalyte®

<& mm

&0 mm

290 mm

*Resistive o recornmended lissue recipas per IEEE-1528

1.2 PV )
1.2 VIV i)
1.2 PV im)

95 mV

Frae 3 of 10
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NCL Calibrutis
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E-mail: tsd@cht.com.tw http://www.chttl.com.tw

Frequency:

Epsilan:

ConvF
Channel X
Channel Y;

Channel Z;

Dnison of APREL Laborakories

Sensitivity in Body Tissue

B2.7 [+L5%)

356
355
355

Boundary Effect:

Spatial Resolution:

2450 MHz

Sigma: 1.95 Sim {+-5%)

Tizsue sensitivity walues were caleulated wsing the load impedance of the APREL
Laboratories Dag-Pag.

Urcerainty resuling from the boundary effect is lass tan 2% for the distancs
between the tip of the probe and the tissus boundary, when lass than 2.44mm.

The measurad probs tip diametar is & mm (- 001 mm) and therefore meets the
requirements of S5I/DRE-TP-001-032 for spatial resclution.

Prge 4 of 10
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NCL Calibrution Laboratories

Dnision of AFREL Libarmiorie

Receiving Pattern 2450 MHz [Air)

Rz civing Paltam Probe: s 265 2450HHT

[=f=Ch1 =fli=Ch2 O =ipmTot |

Foge 5 of 10
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NCL Calibrution Laborwlorics
Dinasion of APREL Laborakorie

Isotropy Errer 2450 MHz { Air)

kectropy Emor
Probi N 265 M450MHT

1]

]
g
E |I e w - il r
i

]

]

L X0 k|

E=aira py Pl Probe 2n 265 2450MHT

£
% LY
SN 7 N 7N 7 N7 S 7\
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Degress [xid]
|
| sotropicity in Tissue: 0.10dB
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NCL Calibrution Laboralorics

Division of AFREL Labommiories

Dynamic Range

Pros 265 Dyramic Rango

——— T |
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NCL Calibration Laborsorics
Division of AFREL Libormiorie
Video Bandwidth
Proba Frequancy Chamctenstics
L
.
7
5 Kl
:
i 2
-3
-4
B
B
1 i 100 1000 10000
Frequancy [Hej
Video Bandwidth at 500 Hz 1dB
Wideo Bandwidth at 1000 Hz 3de
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NCL Calibration Laborntorics
Dvimon of APREL Laboraiories

Conversion Factor Uncertainty Assessment

Fraquency; 2450MHz

Epsilan: B2.T [+EEE) Sigma: 1.95 Sim (+-5%)
ConvF

Channel X: 355 Thik=2]

Channel ¥: 355 Thaik=2)

Channel Z: 355 Thik=2]

T mirimize the uncertainty calculation all tissue semsiivity valuss were calculatsd
using a lcad impedance of & Moz

Boundary Effect;

For a distance of 2.4mm the evaluated uncertainty (increase in the probe sensitivity)
is lzzs than 2%.
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NCL Calibration Labormiorics
Dnvizion of AFREL Labormiones

Test Equipment

The test equipment used during Probe Calibration, mamufacturer, model numbsr
and, current calibration status are listed and located on the main APREL server
R:MCLCalibration Equipmentiretrumeant List May 2008,
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