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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed paint

521 0-29j0

Retun Loss

-201¢dB

Antenna Parameters with Body TSL

Impedance. transformed Lo feed point

4790-51j0 |

Return Loss

General Antenna Parameters and Design

-249¢CB I

Electrical Delay (one direction)

1.391ns

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

The cipcle is mace of slandard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the

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

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

feadpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

July 10, 2003

Certificale No: DE35V2-499_Mar06

©2007 SPORTON International Inc. SAR Testing Lab

Page 50f9

This report shall not be reproduced except in full, without the written approval of Sporton.

Rev.04



FCCI/IC SAR Test Report Test Report No  FA710211-01-1-2-03

©2007 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev.04



FCCI/IC SAR Test Report Test Report No  FA710211-01-1-2-03

©2007 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev.04



FCCI/IC SAR Test Report Test Report No  FA710211-01-1-2-03

©2007 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev.04



FCCI/IC SAR Test Report Test Report No  FA710211-01-1-2-03

©2007 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev.04



FCCI/IC SAR Test Report Test Report No  FA710211-01-1-2-03

©2007 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev.04



FCCI/IC SAR Test Report Test Report No  FA710211-01-1-2-03

©2007 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev.04



FCC/IC SAR Test Report Test Report No  FA710211-01-1-2-03

Measurement Conditions

DASY system configuration, as far as nol given cn page 1.
DASY Version DASY4 [ vaz
Extrapolation Advanced Extrapolation |
Phantom Wedular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm wilh Spacer
| Area Scan resolution dx, dy =15mm
Zoom Scan Resolution dx, dy, dz =5 mm i
Frequency 1900 MHz + 1 MHz |

Head TSL parameters
The following parameters and calculations were apglied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (220+02)°C 394£6% 142mhe/m £ € %
Head TSL temperature during test (21.5202)°C —-

SAR result with Head TSL

SAR averaged over 1 em® (1 g) of Head TSL condilicn
SAR measured 250 mW input power 9TEmMW g
SAR normalized nermalized to 1W PVOmMWIg
SAR for nominal Head TSL parameters ' normalized to 1W ABAmMWIgt17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL Condition
SAR measured 250 mW input power 517 mW /g
SAR ncrmalized normalized to 1W 207 mW I'g
SAR for nominal Head TSL parameaters ' normalized to 1W 20.5mW /g £ 16.5 % (k=2)

! Comection to nominal TSL parameters according lo d), chapler "SAR Sensitivities”

Cenrtificate No: D1600V2-5d041_Mar08 Page 3 of 9
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Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Bedy TSL parameters 20°C 533 1.52 mho/m

Measured Body TSL parameters 1220+£0.2)°C 54.7+6 % 1.54 mho/m = 6 %

Body TSL temperature during test (21€+0.2)°C — —
SAR result with Body TSL

SAR averaged aver 1 cm’ (1 g) of Body TSL Condition

SAR measured 250 mW input power 10.2mW/g

SAR normalized normalized to 1TW 40.8mW /g

SAR for nominal Body TSL parameters * normalized lo 1W 411 mW /g 217.0 % (k=2)

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

SAR measured 250 mW input power 540mW /g

SAR normalized normalized to 1W 21.6mWig

SAR for nominal Body TSL paremeters * normalized lo 1TW 21.8 mW /g £ 16.5 % (k=2)

“ Correction to nominal TSL parameters accarding to d), chapter "SAR Sensitivities™

Certificate No: D1200V2-5¢041_Marl6 Page 4 of 9
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Appendix

Antenna Parameters with Head TSL

Impecance, lransiormed lo feed paint 535 a+51jQ
- - -

| Return Loss 248dB

Antenna Parameters with Body TSL

| Impecance, transformed to feed point 47.90+6.3|0
Return Loss -234dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.200 ns |

term use wilth 100W raciated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is d
f the dipole. The anlenna is therelore short-circuiled for DC-signals.

> force must be applied lo the cipole arms, because Lhey might bend or the soldered connections near the
tmay be damaged.

y connecied (o ihe

Additional EUT Data

Manufaclured by SPEAG
Manufaclured on July 4, 2003
Certificate Ne: D1900V2-5d041_Mar0g Page Sof 9
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ET3DV6 SN:1787

Probe ET3DVG

SN:1787

Manufactured: May 28, 2003
Last calibrated: August 29, 2003
Recalibrated: May 31, 2006

Calibrated for DASY Systems

(Note: non-compatible with DASY2 system!)
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ET3DV6 SN:1788 September 19, 2006

DASY - Parameters of Probe: ET3DV6 SN:1788

Sensitivity in Free Space” Diode Compression®
NormX 1.73+101%  pVA(VImY DCP X 95 mV
NormY 1.67 +10.1%  pVAVim) DCP Y 101 mv
NormZ 1.70 + 10.1% ;1\;".-’{\.-’.’:11)2 DCP 2 23 mvy

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page 8.

Boundary Effect

TSL 900 MHz Typical SAR gradient: 5 % per mm
Sensor Cerler to Phantom Surface Distance 3 7Fmm 4.7 mm
SAR. %] Without Correction Algorithm 7.9 4.3
SAR. [7%] With Caorrection Algorithm 0.1 0.3
TSL 1810 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 3.7mm 4.7 mm
SARg, [%] Without Correction Algarithm 1.8 7.0
SAR,, [%)] With Cerrection Algorithm 0.2 0.4
Sensor Offset
Probe Tip to Senscr Center 2.7 mm

The reported uncertainty of measurement is stated as the standard uncertainty of
measurement multiplied by the coverage factor k=2, which for a normal distribution
corresponds to a coverage probability of approximately 95%.

* The uncenainties of NormxlY 2 ¢o not aflect the E'-fiele uncerlainty inside TSL (see Page 8).

" Numercal linearzaticn pa-amela= Lnzertainty not requirad

Cenrtificate No: ET3-1788_Sepl6 Page 409
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DC Voltage Measurement
AD - Converter Resolution nominal

High Range 1LSB = 6.1V full range = -100.. +300 mV

Low Range 1LSB = B1nV fullrange = -1......+3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measunng time: 3 sec

|

| |
| Calibration Factors X [ Y | Zz |
High Range 404.355 £ 0.1% (k=2) | 403.806 £ 0.1% (k=2) | 404.276 + 0.1% (k=2) |
Low Range 392854 + 0.7% (k=2) | 3.93862 + 0.7% (k=2) : 3.93581 £ 0.7% (k=2) ‘
Connector Angle
I Connector Angle lo be used in DASY system 26B°+1°

Certificate No: DAE3-577_Nov(6 Page 3 of 5
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Appendix
1. DC Voltage Linearity
High Range Input (uV) Reading (uV) Error (%) ]
Channel X + Input 200000 195999.5 0.00
Channel X + Input 20000 20005.87 0.03
| Channel X - Input 20000 -19698.71 -0.01
[Channel Y  +Input 200000 200000 0.00
‘Channel Y +Input 20000 20004.22 0.02
[Channel Y - Input 20000 -20003.23 0.02
Channel Z + Input 200000 200000.6 0.00
Channel Z + Input 20000 20005.24 0.03
Channel Z - Input 20000 -20001.80 0.0
Low Range Input {(uV) Reading (uV) Error (%)
Channel X + Input 2000 1939.9 0.00
Channel X + Input 200 20027 0.13
Channel X - Input 200 -200.73 0.36
Channel ¥ + Input 2000 20001 U.GO_ _ ‘:
Channel Y + Input 200 16922 039
Channel Y - Input 200 -200.86 - 0.43
Channel Z + Input 2000 16898 0.00
Channel Z + Input 200 199.28 -0.36
Channel Z - Input 200 -200.94 0.47
2. Common mode sensitivity
DASY measurement paramelers: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (pV) Average Reading (uV)
Channel X 200 14.24 12.49
- 200 -12.13 -12.92
Channel Y 200 -8.51 -7.08
- 200 6.05 581
Channel Z 200 1.09 0.86
-200 | 286 263

3. Channel separation
DASY measurement paramelers: Aulo Zerc Time: 3 sec; Measuring time: 3 sec

Input Voltage (mV) Channel X (uV) | Channel Y (uV) Channel Z (uV)
Channel X 200 - 251 0.09
Channel Y 200 0.43 3.37
Channel Z 200 -0.55 0.96
Certificate No: DAE3-577 Nov0é Page 4 of 5
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 15870 16306
Channel Y 15851 16305
Channel Z 16208 17068

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuning time: 3 sec

Input 10MQ

Average (.V) | min. Offset (uV) | max. Offset (V) | S'* ?:;;’“"“ |
Channel X 051 -1.55 047 0.50
Channel Y 206 432 | 065 0.60
Channel Z -1.63 -2.56 -0.15 0.35

6. Input Offset Current

Nominal Input circuitry offset current on all channels: <25fA

7. Input Resistance
Zercing (MOhm) Measuring (MOhm) .
Channel X 0.2000 199.8 |
Channel Y 0.2000 200.7 I
Channel Z 0.2000 199.8 I

8. Low Battery Alarm Voltage (verfied during pre test)
Alarm Level (VDC)

Typical values

Supply (+ Vee) <79
Supply (- Vee) -7.6
9. Power Consumption (verfiec during pre test)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA) '

Supply (+ Vec) +0.0 € | +14
Supply (- Vee) 0.01 ¥ | 9
Cenificate No: DAE3Z-577 Novl6 Page 50f 5
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Appendix D - WLAN SAR Data

Right Cheek
. Conducted Measured .
Model Bands Chan. (Ili/Tquz.) MO?UIZ“O” Power Dfi?;,v(?jrB) 19 SAR (I\‘A'/Téts) Results
yp (dBm) (W/kg) g
1 2412(Low) CCK 20.65 0.063 0.05 1.6 Pass
802.11b 6 2437(Mid) CCK 20.32 -0.115 0.041 1.6 Pass
11 2462(High) CCK 20.40 0.016 0.075 1.6 Pass
802.11b .
7527C with BT On 11 2462(High) CCK 20.40 0.079 0.079 1.6 Pass
1 2412(Low) OFDM 22.98 - - - -
802.11¢g 6 2437(Mid) OFDM 22.07 0.01 0.026 1.6 Pass
11 2462(High) OFDM 22.11 - - - -
802.11b .
75278 with BT On 11 2462(High) OFDM 22.11 -0.068 0.084 1.6 Pass
Right Tilted
. Conducted Measured _
Model Bands Chan. (Ili/Tquz.) MO?UIZ“O” Power Dfi?;,v(?jrB) 19 SAR (I\‘A'/Téts) Results
yp (dBm) (W/kg) g
1 2412(Low) CCK 20.65 - - - -
802.11b 6 2437(Mid) CCK 20.32 -0.037 0.04 1.6 Pass
11 2462(High) CCK 20.40 - - - -
7527€ 1 2412(Low) | _OFDM 22.98 i i - -
802.11¢g 6 2437(Mid) OFDM 22.07 - - - -
11 2462(High) OFDM 22.11 - - - -
Left Cheek
. Conducted Measured L
Model Bands Chan. (ﬁ&qi) Moc:ulit|on Power Dfi?'rv(?jrB) 19 SAR (b\l/r/nléts) Results
yp (dBm) (W/kg) g
1 2412(Low) CCK 20.65 - - - -
802.11b 6 2437(Mid) CCK 20.32 -0.124 0.031 1.6 Pass
11 2462(High) CCK 20.40 - - - -
7527€ 1 2412(Low) OFDM 22.98 - - - -
802.11¢g 6 2437(Mid) OFDM 22.07 - - - -
11 2462(High) OFDM 22.11 - - - -
©2007 SPORTON International Inc. SAR Testing Lab
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Left Tilted
. Conducted Measured _
Model Bands Chan. (';;le_?z') Moilulztlon Power Dfi?':v(?jrB) 19 SAR (b\'/?:('ts) Results
yp (dBm) (W/kg) g
1 2412(Low) CCK 20.65 - - - -
802.11b 6 2437(Mid) CCK 20.32 0.074 0.029 1.6 Pass
7527C 11 2462(High) CCK 20.40 0.05 0.05 1.6 Pass
1 2412(Low) OFDM 22.98 - - - -
802.11¢g 6 2437(Mid) OFDM 22.07 - - - -
11 2462(High) OFDM 22.11 - - - -
75278 802.11b 11 2462(High) CCK 20.40 0.03 0.0517 1.6 Pass
Keypad Up with 1.5cm Gap
. Conducted Measured -
Model Bands Chan. (llilll’le—lqz.) Mo?ulitlon Power Dfi?'rv(fjrB) 19 SAR (b\'/r;:éts) Results
yp (dBm) (W/kg) g
1 2412(Low) CCK 20.65 0.177 0.011 1.6 Pass
802.11b 6 2437(Mid) CCK 20.32 0.171 0.011 1.6 Pass
11 2462(High) CCK 20.40 -0.175 0.00986 1.6 Pass
802.11b .
7527C with BT On 6 2437(Mid) CCK 20.32 -0.171 0.012 1.6 Pass
1 2412(Low) OFDM 22.98 - - - -
802.11¢g 6 2437(Mid) OFDM 22.07 0.174 0.0067 1.6 Pass
11 2462(High) OFDM 22.11 - - - -
802.11b 6 2437(Mid) CCK 20.32 0.148 0.014 1.6 Pass
75278 802.11b :
with BT On 6 2437(Mid) CCK 20.32 0.106 0.014 1.6 Pass
Keypad Down with 1.5cm Gap
. Conducted Measured L
Model Bands Chan. (lli/Tquz') MO?UIitlon Power chf),rv(grB) 1g SAR (b\l/r/n}éts) Results
yp (dBm) (W/kg) g
1 2412(Low) CCK 20.65 - - - -
802.11b 6 2437(Mid) CCK 20.32 -0.116 0.011 1.6 Pass
11 2462(High) CCK 20.40 - - - -
7327€ 1 2412(Low) OFDM 22.98 - - - -
802.11¢g 6 2437(Mid) OFDM 22.07 - - - -
11 2462(High) OFDM 22.11 - - - -
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