=eovine FCC SAR Test Report Test Report No  FA401206-2-2-02

Test Laboratory: Sporton International Inc. SAR Testing Lab Date/Time: 01/05/05 14:532:47
Body_GSMS850 Ch189_Keypad Up With Touch_20050105
DUT: BenQ P50; Type: PDA Phone; Serial: 354768000000001

Communication System: GSMS30: Frequency: 836.4 MHz:Duty Cycle: 1:4
Medium: MSL_850 Medium parameters used : ['= 836.4 MHz: 6 = 0.937 mho/m: £_= 54.8: p = 1000 kg.-"m}

Ambient Temperature © 21.8 C: Liguid Temperature © 22.1 €

DASY4 Conliguration:

- Probe: ET3DV6 - SN1788: ConvE(6.53. 6,33, 6.53): Calibrated: 9/30/2004

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

- Electronics: DAE3 Sn377: Calibrated: 11/17/2004

- Phantom: SAM 12: Type: QD 000 P40 C: Serial: TP-1130

- Measurement SW: DASY4. V4.4 Build 3: Postprocessing SW: SEMCAD. V1.8 Build 130

Ch189/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.135 mW/g

Ch189/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm. dy=8mm. dz=5mm
Relerence Value = 5.67 V/im: Power Drilt = 0.2 dB

Peak SAR (extrapolated) = 0.171 Wikg

SAR(I g) = 0.130 mW/g; SAR(10 g) = 0.097 mW/g

Maximum value ol SAR (measured) = 0.136 mW/g

dB
0

-1.72

-3.44

517

-6.89

-8.61

0dB =0.136mW/g

©2004 SPORTON International Inc..SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev.02
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FA401206-2-2-02

Test Laboratory: Sporton International Inc. SAR Testing Lab Date/Time: 01/05/05 13:40:37

Body_PCS Ch661_Keypad Up Touch_20050105
DUT: BenQ P50; Type: PDA Phone; Serial: 354768000000001

Communication System: PCS: Frequeney: 1880 MHz:Duty Cycle: 1:4

Medium: MSL 1900 Medium parameters used: ['= 1880 MHz: ¢ = 1.34 mho/m: €.=51.5: p=1000 kg.-"m';

Ambient Temperature © 21,6 C; Liguid Temperature - 22,0 C

DASY4 Conliguration:

- Probe: ET3DV6 - SN1788: ConvF(4.56. 4.56. 4.56): Calibrated: 9/30/2004

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

- Electronics: DAE3 Sn377: Calibrated: 11/17/2004

- Phantom: SAM 12: Type: QD 000 P40 C: Serial: TP-1150

- Measurement SW: DASY4. V4.4 Build 3: Postprocessing SW: SEMCAD., V1.8 Build 130

Cho661/Area Scan (51x91x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.183 mW/g

Ch661/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm. dy=8mm. dz=5mm
Reference Value = 7.31 V/m: Power Drift = 0.0 dB

Peak SAR (extrapolated) = 0.235 W/kg

SAR(I g) = 0.153 mW/g; SAR(10 g) = 0.091 mW/g

Maximum value of SAR (measured) = 0.170 mW/g

dB
0

-3.562

-7.04

-10.6

-14.1

-11.b

0dB =0.170mW/g
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Test Laboratory: Sporton International Inc. SAR Testing Lab Date/Time: 01/05/05 14:38:29
Body_GSM850 Ch251_Keypad Down Touch_20050105
DUT: BenQ P50; Type: PDA Phone; Serial: 354768000000001

Communication System: GSMS30: Frequency: 848.8 MHz:Duty Cycle: 1:4
Medium: MSL 850 Medium parameters used : = 848.8 MHz: 6 = 0.948 mho/m: g = 54.7: p= 1000 kg..-"n"r;
Ambient Temperature = 21,8 C: Liguwid Temperature - 22,1 C

DASY4 Conliguration:

- Probe: ET3DV6 - SN1788: ConvE(6.53. 6.53. 6.53): Calibrated: 9/30/2004

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

- Electronics: DAE3 Sn377: Calibrated: 11/17/2004

- Phantom: SAM 12: Type: QD 000 P40 C: Serial: TP-1150

- Measurement SW: DASY4. V4.4 Build 3: Postprocessing SW: SEMCAD. V1.8 Build 130

Ch251/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.679 mW/g

Ch251/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm. dy=8mm. dz=5mm
Reference Value = 9.63 V/im: Power Drift = -0.2 dB

Peak SAR (extrapolated) = 1.04 Wikg

SAR(I g) = 0.642 mW/g: SAR(10 g) = 0.385 mW/g

Maximum value of SAR (measured) = 0.694 mW/g

dB
0

-2.94

-5.88

-3.82

-11.8

-14.7

0dB = 0.694mW/g

©2004 SPORTON International Inc..SAR Testing Lab
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Test Laboratory: Sporton International Inc. SAR Testing Lab Date/Time: 01/05/05 13:56:04
Body_PCS Ch512_Keypad Down Touch_ 20050105
DUT: BenQ P50; Type: PDA Phone; Serial: 354768000000001

Communication System: PCS; Frequency: 1850.2 MHz:Duty Cyele: 1:4
Medium: MSL 1900 Medium parameters used : {'= 1850.2 MHz: ¢ = 1.53 mho/m: e =51.6: p= 1000 kg.-"m;

Ambient Temperature = 21,7 C: Ligmd Temperature © 22,0 C

DASY4 Conliguration:

- Probe: ET3DV6 - SN1788: ConvE(4.56. 4.56. 4.56): Calibrated: 9/30/2004

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

- Electronics: DAE3 Sn377: Calibrated: 11/17/2004

- Phantom: SAM 12: Type: QD 000 P40 C: Serial: TP-1150

- Measurement SW: DASY4. V4.4 Build 3: Postprocessing SW: SEMCAD. V1.8 Build 130

Ch512/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.742 mW/g

Ch312/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm. dy=8mm. dz=5mm
Reference Value = 12.1 V/im: Power Drilt =-0.2 dB

Peak SAR (extrapolated) = 1.36 W/kg

SAR(I g) = 0.784 mW/g: SAR(10 g) = 0.370 mW/g

Maximum value ol SAR (measured) = 0.928 mW/g

dB
0

-4.68

-9.36

-18.7

0dB =0.928mW/g

-23.4

©2004 SPORTON International Inc..SAR Testing Lab
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Test Laboratory: Sporton International Inc. SAR Testing Lab Date/Time: 01/05/05 15:19:45
Body GSMS850 Ch189 Keypad Down With 1.5cm Gap 20041109
DUT: BenQ P50; Type: GSM Smart Phone; Serial:354768000000001

Communication System: GSM850: Frequency: 836.4 MHz:Duty Cycle: 1:4
Medium: MSL_850 Medium parameters used : = 836.4 MHz; o = 0.964 mho/m: & = 55.4: p= 1000 kg/m?

Ambient Temperature © 23.2 C; Liquid Temperature * 22.9 C

DASY4 Configuration:

- Probe: ET3DV6 - SN1788: ConvF(6.53, 6.53, 6.53): Calibrated: 9/30/2004

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

- Electronics: DAE3 Sn577; Calibrated: 11/21/2003

- Phantom: SAM 12: Type: QD 000 P40 C; Serial: TP-1150

- Measurement SW: DASY4. V4.3 Build 22: Postprocessing SW: SEMCAD, V1.8 Build 127

Ch189/Area Scan (51x91x1): Measurement grid: dx=15mm. dy=15mm

Maximum value of SAR (interpolated) = 0.668 mW/g

Ch189/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm. dy=8mm., dz=5mm
Reference Value = 14.4 V/m: Power Drift = 0.0 dB

Peak SAR (extrapolated) = 0.811 Wikg

SAR(1 g) = 0.634 mW/g; SAR(10 g) = 0.512 mW/g
Maximum value of SAR (measured) =0.673 mW/g

-1.78
-3.55

-5.33

-8.88

0 dB=0.673mW/g

©2004 SPORTON International Inc..SAR Testing Lab
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Test Laboratory: Sporton International Inc. SAR Testing Lab Date/Time: 01/05/05 12:16:56
Body PCS Ch512 Kevpad Down With 1.5¢cm Gap 20041109
DUT: Ben(Q) P50; Type: GSM Smart Phone; Serial:354768000000001

Communication System: DCS 1900; Frequency: 1850.2 MHz:Duty Cycle: 1:4
Medium: MSL_1900 Medium parameters used : f= 1850.2 MHz: ¢ = 1.5 mho/m: £ =51.4: p = 1000 keg/m?

Ambient Temperature * 23.0 C; Liquid Temperature - 22.7 C

DASY4 Configuration:

- Probe: ET3DV6 - SN1788: ConvF(4.56, 4.56, 4.56); Calibrated: 9/30/2004

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

- Electronics: DAE3 Sn577: Calibrated: 11/21/2003

- Phantom: SAM 12: Type: QD 000 P40 C: Serial: TP-1150

- Measurement SW: DASY4. V4.3 Build 22: Postprocessing SW: SEMCAD. V1.8 Build 127

Ch512/Area Scan (51x91x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.457 mW/g

Ch512/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm. dy=8mm. dz=5mm
Reference Value = 17.2 V/m: Power Drift =-0.0 dB

Peak SAR (extrapolated) = 0.622 W/kg

SAR(1 g) = 0.395 mW/g; SAR(10 g) = 0.221 mW/g

Maximum value of SAR (measured) = 0.448 mW/g

dB
0

-3.14

-6.28

-9.42

-12.6

-15.7

0 dB = 0.448mW/g

©2004 SPORTON International Inc..SAR Testing Lab
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=aronins FCC SAR Test Report Test Report No  FA401206-2-2-02

lest Laboratory: Sporton International Ine, SAR Testing Lab Draate Time: 10O13/04 11:13:010
Left Cheek GSMSES0 Ch182 20041013
DUT: Ben) P50: Tyvpe: PIXA Phone: Serial: 354 ToR000000040 1

Communication Svsteny; GSMES0: Freguency: 830.4 MHzDuty Cyele; 1:8.3
Medium: HSL_850 Medium parameters used ; = 8364 MHz o = 0,879 mho/m: ¢ = 4048 p= 1000 kg/m?
Ambient Tempertwr: = 21.6 € Ligud Temperaturs + 21,7 C

DASYA Conliguration:

= Probe: ET3DVG - SN1787: ConvF(6.5, 6.5, 6.5 Calibrated: 8292003

- Sensor-Surlfaee: dmm { Mechanical And Optical Surlice Delection)

= Electronics: DAL Sna77: Calibrated: 1172 1/2003

= Phantom: SAM 12: Type: QD 000 P40 C; Serial: TP-1150

- Muezsurement SW: DASY 4, V43 Buikd 1o: Postprocessing SW: SEMOATL VL8 Huild 123

Chi8%Area Scan (SIx91x1): Measurement grid: ds=15mm, dv=13mm
Muximum value of SAR (interpolated) - 0478 mWie

ChI8%ZLoom Scan (3x5x7 Y Cube 0: Meosurement grid: de=8mm, dyv=8mm, de=5mm
Relerenee Value -+ 199 Vim: Power Drill — -0.0 JB

Peak SAR (eximpolated) = 0577 Wikg

SAR(L 2) = 00449 mW/ie; SARCID g) = 0,328 mW /g

Mlaximum value of SAR (meusured) - 0,473 mW /g

lg/10g Averaged SAR
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lest Laboratory: Sporton International Ine, SAR Testing Lab Drate Vime: 1O/2R/04 11:27:48
Left Tilted _PCS ChS12_20041028
DUT: Ben) P50: Tyvpe: PIXA Phone: Serial: 354 ToR000000040 1

Communication Svstem; POS: Frequency: 185002 MHz:Duty Cyele: 1:8.3
Medium: HSL_1900 Medium parameters wsed : 1= 1850.2 MHz: o = 138 mho/m; ¢ = 39.3; p = 1000 kg/m?
Ambient Tempertwre: = 218 € Ligud Temperaturs + 220 C

DASYS Conliguration:

= Probe: ET3DVG - SN1788; ConvFi5. 16, 516, 5.16); Calibrated: 9/30/2004

- Sensor-Surlfaee: dmm { Mechanical And Optical Surlice Delection)

= Electronics: DAL Sna77: Calibrated: 1172 1/2003

= Phantom: SAM 12: Type: QD 000 P40 C; Serial: TP-1150

- Muemsurement SW: DASY 4 V43 Build 22: Postprocessing SW: SEMOALL V18 Build 127

Ch312/Area Scan (SIx91x1): Measurement grid: ds=15mm, dv=135mm
Muximum value of SAR (interpolated) - 0311 mWie

Ch312/Loom Scan (3x5x7 Y Cube 0: Meosurement grid: de=8mm, dyv=8mm, de=5mm
Relerenee Value -+ 152 Vim: Power Drill — -0.0 JB

Peak SAR fextrpolated) = (0419 Wk

SARCH 2) = 0282 mWie: SARID g) = 0,169 mW /g

Mlaximum value of SAR (measured) - 0,309 mW /g

lg/10g Averaged SAR
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lest Laboratory: Sporton International Ine, SAR Testing Lab DPhate Vime: O1AI5/05 14:38:2%9
Body GSMES0Ch251 Keypad Down Touch 20050105
DUT: Ben P50; Tyvpe: PDA Phone: Serial: 354To80000 000101

Communication Svsteny; GSMES0: Frequency: 8488 MHzDuty Cyele: 1:4
Medium: MSL_850 Medium parameters used ; = 8488 MHx o = 0948 mhoim; ¢ = 3470 p = 1000 kg/m?
Ambient Tempertore = 208 € Ligud Temperaturs + 22,1 C

DASYS Conliguration:

= Probe: ET3DVG - SN1788; ConvF(6.53, 6,53, 6.53 ) Calibrated: 9/30/2004

- Sensor-Surlfaee: dmm { Mechanical And Optical Surlice Delection)

= Electronics: DAL Sna77: Calibrated: 11/17/20004

= Phantom: SAM 12: Type: QD 000 P40 C; Serial: TP-1150

- Mussurement SW: DASY 4 VA Build 3: Postprocessing SW: SEMOAD, VLE Build 130

Ch251/Area Scan (SIx91x1): Measurement grid: ds=15mm, dy=15mm
Muximum value of SAR (interpolated) - 00679 mWie

Ch251/Loom Scan (3x5x7 Y Cube 0: Meosurement grid: dv=8mm, dyv=8mm, de=5mm
Relerenee Value -+ 063 Vim: Power Drill — -0.2 B

Peak SAR fextrapolated ) = 1.04 Wikg

SAR(L 2) = 0642 mW/e; SARCID g) = 0,385 mW /g

Mlaximum value of SAR (measured) - 0,684 mW /g

lg/10g Averaged SAR
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lest Laboratory: Sporton International Ine, SAR Testing Lab Drate Time: 010153/05 13:56:04
Body PCS Ch512 Kevpad Down Touch 20050105

DUT: Ben) P50; Tvpe: PDA Phone; Servial: 354768000000001

Communication Svsteny; POS: Freguency: 185002 MHBz:Duty Cyele: 1:d
Medium: MSL_ 1900 Medium parameters used @ = 18502 MHxz ¢ = 1,33 mho/m; ¢ = 31.6; p= 1000 kg/m?
Ambient Tempertore = 21,7 € Liguad Temperaturs 220 C

DASYS Conliguration:

= Probe: ET3DVG - SN1788; ConvFi4.56, 4.56. 4.56); Calibrated: 9/30/2004

- Sensor-Surlfaee: dmm { Mechanical And Optical Surlice Delection)

= Electronics: DAL Sna77: Calibrated: 11/17/20004

= Phantom: SAM 12: Type: QD 000 P40 C; Serial: TP-1150

- Mussurement SW: DASY 4 VA Build 3: Postprocessing SW: SEMOAD, VLE Build 130

Ch312/Area Scan (SIx91x1): Measurement grid: ds=13mm, dv=135mm
Muximum value of SAR (interpolated) - 00742 mWie

Ch312/Loom Scan (3x5x7 Y Cube 0: Meosurement grid: de=8mm, dyv=8mm, de=5mm
Relerenee Value © 1220 Vim: Power Drill — -0.2 B

Peak SAR fextrapolated) = 156 Wikg

SAR(L 2) = U784 mW /e SARCID g) = 0.370 mW /g

Mlaximum value of SAR (measured) - 0,928 mW /g

lg/10g Averaged SAR

RAR; Foom Sean Vale Along T, W=1, T=3
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Appendix C — Calibration Data

Calibration Laboratory of
Schmid & Partner

inesring AG
Zsughsisstraste 43, 8004 Zurich, Swittedland

Thin colatisn atwemsnt documants tacaabity of MATE utad in the calbiration pracadunss Ard corformsy of e procadurs with tha 1SOAED
128 imamational standard

Al calitratiors havs boon comchictnd in tha chmed kel v fcility-

W 2wt 2 dngreen Goln and fmelsy < TH%

Colbrniion Equipment wsed (MATE criical for caliration)

Made! Typé ne Cal Db (Callrated Ly, Goiilcale Mo.) Felychibed Calllaalion

Fower moter EPM EdaZ GEITAE0TO4 E=-Now-l3 (METAS No 252-0254) Flow=04

Fowar sanace HP B481A WEITEAaTEY -Mew-03 (METAS. Mo 252-0254) e 04

Fownr somsor HP BadiA e D A 8-y (Apilend, Mo, ZOCNOE) ct-0d |
FF goneriol RAS SML-03 TODEDY I7-Mhow- FO02 [RAK, Wo, 20-07088) In houne checi: Mer 0% |
Hebwark Anabyzer HP B75IE U3I7I8058% 18-00-01 {BFEAD, in hwmaen checl Hare- 03] Iy P ek Ol 85

Dute msund: Februnry 18, 2304

This calabon certicsie & Bsued o9 an ntemekale sobtion Ul he soomedtuton process [based on ISOVEC 17025 maernaticnal Standard) T
Caabrabon Labormtody of Sohimed & Pariner Sngitsaring AG & oonpleied.
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Schrnid & Partner Engineering AG s p .B a g

Zaughausstrassa 43, 800 Zurich, Switzarland
Bhomne +£1 7 245 9700, Fax +41 7 2450770
nioGepang com, hUp WA SR com

DASY
Dipole Validation Kit
Type: D8335V2

Serial: 499

Manufactured: ~ July 10, 2003
Calibrated: February 12, 2004

©2004 SPORTON International Inc..SAR Testing Lab
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L. Measurement Conditions

The measurements were performed in the flat section ef the SAM twin phantom filled with head
simulating solution of the following clectrical parameters at 335 MHz:

Relative Dieloctricity 421 1 5%
Conductivity 0.9 mho'm =+ 5%

The DASY4 Syslem with a dosimetric E-field probe ET3DV6 (SN:1507, Conversion factor 0.3 at 835
M) was used for the measurements

The dipale was mounted on the small triped so that the dipole feedpoint was positioned below the
eenler murking of e Mat phantem section and the dipole was oriented parallel to the body axis (the
lomg side of the phantom). The standard measuring distance was Limm from dipole center (o the
solution surface. The included distance spacer was used during measurements for accurate distance

positioning.

The coarse prid with a prid spacing of 1 Smm waz aligned with the dipole. The Tx7x7 finc cube wus
chosen for cube integration.

The dipale input power {forward power) was 250 mW £ 3 %, The results are nommalized w 1TW inpul
power

2 SAHR Measurement with DASY4 System

Standard SAR-measurements were performed according 1o the messurement conditions described in
section 1. The resulis {see figure supplied) have been nommalized 1o a dipole input power of |'W
{forward powerd, The resulting averaged SAR-valuzs measured with the dosimetnc probe EI3DVG

SM:1507 and applying the advanced sxtrapalation are:
averaged over | emv’ (1 @) of tissue: 996 mWig = 168™ {F:]'
avernged over 10 em’ (10 g) of tissue: 648 mW/g = 16.2 % (=2

! validation unceminmy

©2004 SPORTON International Inc..SAR Testing Lab
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1 Impedance and Return L oss

The impedance was measured ot the SMA-connector with a network analyzer and numerically
trunsformed 10 the dipole feedpoint. The tansformation parameters from the SMA-connector o the
dipole feedpoint are

Electrical delay: 1.382ms  (one direcuion}

Transmussion factor: 0985 (voltage transmission, one direction)

The dipole was positionad ot the flat phantom sections according o section | and the distance holder
wus in place during impedance measurements,

Feedpoint impedunee at 835 MHz ReiZl = 51.20
Imi&i=-.70
Return Loss of 835 MHz 339 dB
4. Messurement Conditivns

The measurcments were performed in the flat seetion of the SAM twin phantom filled with body
simulating solution of the [ollowing electrnenl parameters of B35 MHz:

"
in

Relutive Dielectiicity s 4+ 5%
Conductivity 0.99 mhoim = 5%

The DASY4 System with a dosimetric E-field probe ET3IDY6 (SN:1507, Conversion factor 6.13 at 835
MHz) was used for the measurements.,

The dipole was mounted on the small tmpod so that the dipale feedpoint was positioned below the
center marking of the flat phantom section and the dipole was enented parallel o the body axis {the
long side of the phantom). The stodard measuring distance was 15mm from dipale centor to the
solution surface, The included distance spacer was used during measurements for accurate distance
positioning.

The coarse grid with a grid spacing of 1 5mm was aligned with the dipole. The 7x7x7 fine cube was
chosen for cube integration

The dipnll: inpul power | forward puw:ﬂ wis 250 mW = 3 %, Thie results are normalized to 1W input
T,

©2004 SPORTON International Inc..SAR Testing Lab
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£, SAR T twith TASY 4 Sy

Stndard SAR-megsurements were performed according 1o the measurement conditions described in
section 4. The results (see figure supplied) have been normalized to o dipole input power of |'W
(forward power). The resulting averaged SAR-values measured with the dosimetric probe ETIDVG

SN:1507 and applying the advanced extrapolation are:

averaged over | em’ (1 ) of tissue: 103 mWrig = 16.8 % (k=27
avernged over 10 cm’ (10 g) of tissue: 6.76 mWig = 162 % (k=2)
i, Dipole Impedance and Return Loss

The dipole was pesitioned at the flal phantom sections scconding lo section 4 and the distance holder
was in place during impadance measurements

Feedpoint impedance at 835 MHz: RelZ} = 46.7T0
Imi{Z}= 450
Return Loze ar 835 MHz -14.7dB
L Handling

[¥o ot apply excessive force to the dipole arms, because they might bend. Bending of the dipole arms
stresses the soldered connections near the feedpoint leading 1o o damage of the dipole,

. esi
The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line it

dircctly connocted to the sccond arm of the dipole. The antenna is therotore short-circuited tor [C-
signals.

9. Power Test

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

* validation uncertainty
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Page 1 of
Date/Time: 0212704 12:33:41

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DE3SVI; Serial: DEISY2 - 5h499

Communication System: CW-835; Freguency: 835 MHz,Duly Cyele: 1:1

Medium: HSL 825 MHz

Medium parameters used: = 835 MHz; o = 0.89 mho/m; &, = 42.1; p = 1000 kg'm®
FPhantom section; Flat Section

Measurement Standard; DASY 4 (High Precision Asscssment)

DASY4 Configuration:

Probe: ET3DVE - SMN1507; ConvFie.3, 6.3, 6.3); Calibrated: 1/23/2004

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sndl 1; Calibrated: 11:6°2003

Phantom: SAM with CRP - TP1006; Type: SAM 4.0; Serial: TP 1006

Measurement 3W: DASY4, Va2 Build 23; Postprocessing SW: SEMCAD, V1.8 Buld 9%

8 8 8

Pin =250 mW; d = 15 mm/Area Scan (R1x81x1): Measurement grid: dx=15mm, dy=15mm
Reference Value = 56.5 ¥Vim

Power Drift = -0.0 dB

Maximum value of SAR = 2 68 mWig

Pin =250 mW; d = 15 mm/Zoom Scan (Tx7xTy/Cube 0; Measurement grid: dx=5mm, dy=5mm,
dz=3mm

Peak SAR (extrapolated) = 381 Wke

SAR(1 g) = 2.49 mWig: SAR(10 g) = 1.62 mWig

Referance Value = 56.5 Vim

Power Drift = -0.0 dB

Maximum value of SAR = 2.68 mW/g

dB

l.'l
45

=25

0dB = 2.68mW/e
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Page 1 of |
DateTime: 0210004 15:14:12

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole R3S MHz; Type: DE3SVZ; Serial: DEISVI - SN499

Commumication System: CW-835; Frequency: 835 MHz; Duty Cyele: 1:1

Medium: Muscle 835 MHz;

Medium parameters used: £= 835 MHz; o = 0,99 mhn’m;i‘.r= 35.5; p=1000 kg,‘m5
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Conliguration:

Probe: ET3DVG - SN1507; Convl(6.13, 6.13, 6.13); Calibrated: 1/23/2004
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 - SN411; Calibrated: 11/6:2003

Phantom: SAM with CRP - TP100G; Type: SAM 4.0; Seriul: TP: 1006,

« Measurement 3W: DASY Y, V4.2 Build 25; Postprocessing SW: SEMCAD, V1.8 Build 101

Pin = 250 mW; d = 15 mm/Area Scan (B1x81x1): Meacorement grid: dx=15mm, dy=15mm
Reference Value = 54.7 Vim; Power Drift = 0.002 dB
Maximum value of SAR (interpolated) = 2.79 mW/g

Pin = 250 mW; d = 15 mm/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dv=5mm, dz=5mm

Reference Value = 54.7 Vim; Power Drift = 0.002 dB

Maximum value of SAR (measured) = 2.79 mW/g

Peak SAR (extrapolated) - 3.82 Wekg

SAR(I gh = 2.58 mWig; SAR(10 g) = 1.69 mWig

ﬂ
5

0dR = 2.79mWig
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Client

Objectis)

Caloraticn procedure(s)

Calbration date:

Condition of the alibrated tem

This o o raceability of MATE used In the callbrabion procedures and conformity of the procedures with the ISOIEC
17025 intamational etandard

Al calibrations have been conducted In the closed laboratory facility: environment temperature 22 +- 2 degrees Celsius and humidity = T5%.

Calibraticn Equipment used (M&TE critical for calibration)

 Model Type o8 _ Cal Dats {Calibeated by, Certificate Mo ) Scheduled Calbration

Pawer meter EPM E442 GB3T480704 6-Mov-03 (METAS, No. 252-0254) Now-04

Power sensor HP 84814, UB37292783 6-Now-03 (METAS, No. 252-0254) Now-04

Power ensor HP 84814 MY 41002317 18-08t-02 (Agiest, No. 20021018) D04

RF generator RES SML-03 100898 27-Men-2002 (RAS, No, 20-02288) In house eneck: Mar-05
esbworh, Anetyzer HP 87538 US37390488 |8-00t-01 (SPEAG, In houss chack Nav-03) In haiise enack: Ot 05

Marmie Funstion
Calitrated by: 3 r s S

Approved by,

Date lssyed: February 18, 2004

This calibration centificate s lssued as an i until the ace process (based on SOVIEC 17025 nternstionat Standard) for
Calibraticn Laboratory of Schmid & Partner Engineering AG s completad.

BEO-KPO30O1061-A Page 1 (1)
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Schmid & Psrtner Engineering AG s E e a g

Zeughausstrasse 43, 8004 Zurich, Switzerlena
Phone +41 1 245 8700, Fax +41 1 246 8779
info@speag.com, httpfwww.speag.com

DASY
Dipole Validation Kit
Type: D1900V2

Serial: 5d041

Manufactured:  July 4, 2003
Calibrated:  February 17, 2004
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1. Measurement Conditions

The measurements were performed in the flat section of the SAM twin phantom filled with head
simulating liquid of the following electrical parameters at 1900 MHz:

Relative Dielectricity 38.8 + 3%
Conductivity 1.47 mho/m  + 5%

The DASY4 System with a dosimetric E-field probe ET3DV6 (SN:1507, Conversion factor 4.96 at
1900 MHz) was used for the measurements.

The dipole was mounted on the small tripod so that the dipole feedpoint was positioned below the
center marking of the flat phantom section and the dipole was oriented parallel to the body axis (the
long side of the phantom). The standard measuring distance was 10mm from dipole center to the
solution surface. The included distance spacer was used during measurements for accurate distance
positioning.

The eoarse grid with a grid spacing of 1 5mm was aligned with the dipole. The 7x7x7 fine cube was
chosen for cube integration.

The dipole input power {forward power) was 250mW + 3 %. The results are normalized o 1W input
power.

2. SAR Measurement with DASY4 System
Standard SAR-measurements were performed according to the measurement conditions described in

section 1. The results (see figure supplied) have been normalized to a dipole input power of 1W
(forward power). The resulting averaged SAR-values measured with the dosimetric probe ET3IDV6

SN:1307 and applying the advanced extrapolation are:

averaged over 1 em” (1 g) of tissue: 41.6 mW/g £ 168 % (k=2)'

averaged over 10 cm’ (10 g) of tissue: 21.6 mWig + 16.2 % (k=2)'

! validation uncertainty

©2004 SPORTON International Inc..SAR Testing Lab
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3. Dipole Impedance and Return Loss

The impedance was measured at the SMA-connector with a network analyzer and numerically
transformed to the dipole teedpoint. The transtformation parameters from the SMA-connector to the

dipole feedpoint are:
Electrical delay; 1.200 ns  (one direction)
Transmission factor: 0.993 {voltage transmission, one direction)

The dipole was positioned at the flat phantom sections according fo section 1 and the distance spacer
was in place during impedance measurements.

Feedpoint impedance at 1900 MHz; Re{Zr = 51.20Q
Im{Z} = 490
Return Loss at 1900 MHz -26.1 dB
4. Measurement Conditions

The measurements were performed in the flat section of the SAM twin phantom filled with body
simulating tissue of the following electrical parameters at 1900 MHz:

Relative Dielectricity 5.5 + 5%
Conductivity 1.58 mho/m £ 3%

The DASY4 System with a dosimetric E-field probe ET3DV6 (SN:1507, Conversion factor 4.57 at
1900 MHz) was used for the measurements.

The dipale was mounted on the small tripod so that the dipole feedpoint was positioned helow the
center marking of the flat phantom section and the dipole was oriented parallel to the body axis (the
long side of the phantom). The standard measuring distance was 10mm from dipole center to the
solution surface. The included distance spacer was used during measurements for accurate distance
positioning.

The coarse grid with a grid spacing of 1 5mm was aligned with the dipole. The 7x7x7 fine cube was
chosen for cube integration.

The dipole input power {forward power) was 250mW £ 3 %. The results are normalized o 1W input
power.

©2004 SPORTON International Inc..SAR Testing Lab
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5. SAR Measurement with DASY4 System

Standard SAR-measurements were performed according 1o the measurement conditions described in
section 4, The results (see figure supplied) have been normalized to a dipole input power of | W
(forward power). The resulting averaged SAR-values measured with the dosimetric probe ET3DVG

SN:1507 and applying the advanced extrapolation are:
averaged over | em® (1 g) of tissue: 42,0 mW/g £ 16.8 % (k=2)°
averaged over 10 em’ (10 g) of tssue: 220 mWig £ 16.2% (k=2)°
6. Dipole Impedance and Return Loss

The dipole was positioned at the flat phantom sections aceording to section 4 and the distance spacer
was in place during impedance measurements,

Feedpoint impedance at 1900 MHaz: RelZ} = 46.6 Q
Im{Z} = 5.1a
Return Loss at 1900 MHz -24.0 dB

T Handling

Do not apply excessive force to the dipole arms, becanse they might bend. Bending of the dipole arms
stresses the soldered connections near the feedpoint leading to a damage of the dipole.

8. Design

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is
directly connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-
signals.

Small end caps have been added to the dipole arms in order to improve matching when loaded
according to the position as explained in Seetion 1. The SAR data are not affected by this change. The
overall dipole length is still according to the Standard.

9, Power Test

After long term use with 40W radiated power, only a slight warming of the dipole near the feedpaoint
can be measured,

“ validation uncertainty
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Page 1 of 1
Date/ Time: 02/17/04 14:13:01

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SNSd041

Communication System: CW-1900; Frequency: 1900 MHz;Duty Cycle: 1:1
MWedium: HSL 1900 MHz;
Medium parameters used: f= 1900 MHz; 6 = 1.47 mho/m; £ = 38.8; p = 1000 kp/m?

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

DASY 4 Configuration:

« Probe: ET3DV6 - SN1507; ConvF(4.96, 4.96, 4.96); Calibrated: 1/23/2004
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn411; Calibrated: 11/6/2003

Phantom: SAM with CRP - TP1006; Type: SAM 4.0; Senal: TP:1006;

Measurement SW: DASY4, V4.2 Build 30; Postprocessing SW: SEMCAD, V1.8 Build 98

Pin = 250 mW; d = 10 mm/Area Scan (81x81x1): Measurement grid: dx=15mm, dy=15mm
Reference Value = 93.8 V/m

Power Drift = 0.002 dB

Maximum value of SAR = 11.8 mW/g

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

Peak SAR (extrapolated) = 18.7 Wikg

SAR(1 g) = 10.4 mW/g; SAR{10 g) =539 mW/g

Reference Value = 93.8 Vim

Pawer Drift = (0.002 dB

Maximum value of SAR = 11.7 mW/g

41

-40

0dB = 11.7mWig
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Page 1 of |
Date/Time: 02/09/04 15:58:45

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN5d041

Communication System: CW-1900; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium:; Muscle 1900 MHz;

Medium parameters used: = 1900 MHz; o = 1.58 mho/m; € = 52.5; p = 1000 I-;g*'l‘l‘l3
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

¢ Probe: ET3DV6 - SN1307; ConvF(4.57,4.57, 4.57); Calibrated: 1/23/2004
» Sensor-Surface: 4mm (Mechanical Surface Detection)

« Electromics: DAE3 - SN411: Calibrated: 11/6/2003

e Phantom: SAM with CRP - TP1006; Type: SAM 4.0; Serial: TP:1006;

» Measurement 5W: DASY4, V4.2 Build 25; Postprocessing SW: SEMCAD, V1.8 Build 101
Pin =250 mW: d = 10 mm/Area Scan (81x81x1): Measurement grid: dx=15mm, dy=15mm
Reference Value = 92.6 Vim; Power Drift = (.0 dB

Maximum value of SAR (interpolated) = 11.8 mW/g

Pin =250 mW; d = 10 mm/Zoom Scan (7x7x7)/Cube 0: Measurement grid: ds=35mm,
dy=3mm, dz=5mm

Reference Value = 92.6 Vrm; Power Drift = 0.0 dB

Maximum value of SAR (measured) = 11.9 mWig

Peak SAR (extrapalated) = 18.8 W/kg

SAR(1 g) =10.5 mW/g; SAR{10 g) = 5.49 mW/g

dB |

0dB = 11.9mW/g
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Calibration Laboratory of
Schmid & Partner

Engineenng AG
Leughausstrasse 43, 5004 Zurich, Switzerand

Client Auden> Sporton IneInc: -

Fmﬂmmmp __...._..;._, - — _..;: = e i S _.;____

;:‘b}aﬁlj]

Cafbration procedure]s)

Catbration date: Auglstza 7003 ——_ ———

Condtion of me calziawatem  IN-Tolerance (according to the specificealibration-dacument).

This caiibration statmment documents fraceagility ol MATE used 1 Sie calibrabon procecores @nd cordadimty of he precedules with the [SORED |
| 17025 imternational standard

Al calibragions have haen conduoied i the Sosed laggratory faciity emaronment temperature 22+ 2 Segress Ceisus and Hurmsdily < TE%

Calbraticn Equepmend used [MATE cmcal Tor caibrabony
|

Mo Type O Cal Cate |Cabliested by Cetificate Mo | Schanulad Calibrahon )
| BF generalor HP 86845 JBaB42U01 700 -Aug-99 {SPEAG, in house check Aug-0Z) it ez chigchs Aug-035

Frwar sansor Edd 128 W4T aes3TT 2-mpi0% (METAS, No 25202500 Apr-l4

Bower senaar HP 24818 MYA B2 180 18.Fep-02 (hpilent, No. 200208718} Sap-01

Power meter EPFM E44158 GER41ZE5ETa 2-Apr-03 (METAS, Mo I52-0250) Beppr-004

Netwark Analyzer HP 753E LEI7390585 13=Cict=01 (Aghenl, Mo. Z48H1033101) In hewse checo G0

Flke Frocess Caibrator Type 702 5N 5235603 2-Sapdt [ELCAL, Mo 236D) Gop 0

FuncBan

Calibraiec by,

Approved by

Date besued: Algust 28 2003

This csibialios cenlificale & Eried 2 an ntarmadiate salgon unt the acoreditabion frocess (basad on |[SCHEC 17023 Intemational Standard) for
Calibrabon Loborelory of Schmid & Farner Engineering AG is completed.

SRG-FI0L0A A Page | (1)
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achmig & Partner Enginesnng AG

S P e 4 g

Zeughausstragsse 43, 8004 Zurich, 3
Phona +41 1 245 0700, Fax =41 1 245 ¢
nfo@speag.com. Npiwww speag.com

Probe

SN:

Manufactured:
|ast calibration:

- 13DV6

1787

May 28, 2003
August 29, 2003

Calibrated for DASY Systems

(Mate: non-compalicle with OAZY2 sysiam|)
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This report shall not be reproduced except in full, without the written approval of Sporton. Rev.02



=aonis FCC SAR Test Report

Test Report No FA401206-2-2-02

ETIDVGE SN:1787 August 29, 2003

DASY - Parameters of Probe: ET3DV6 SN:1787

Sensitivity in Free Space Dicde Comprassion
Normx 1.62 KVAVIm)? DCP X 94 mv
NormY 1.63 RVI(Vm)? DCP Y 94 mv
NermZ 1.96 LVIVIm)® DCP Z 94  mv

Sensitivity in Tissue Simulating Liquid
Head a00 MHz &= 41,5t 5% 0= (.97 £ 5% mho/m
Valid for f=800-1000 MHz with Head Tissue Simulating Liguid according to EN 50381, P1528-200%

ConvF X 6.5 +25% (k=2y Bouncary effect

ConvF ¥ 6.5 £9.5% (k=2) Alpha 0.41

ConvF 2 B.5 z9.5% (k=2) Depth 2.23
Head 1800 MHz = 40.0 + 3% 0= 1.40 £ 3% mho/m
WValid for f=1710-1910 MHz with Head Tissue Simulating Liquid according to EM 30361, F1528-200X

CanvE X 5.3 :9.5% (k=2) Boundary effect:

ConvF Y 5.3 £9.5% (k=2) Alpna 0.43

CoanvF Z 5.3 +9.5% (k=2) Depth 2.90

Boundary Effect

Head 300 MHz Typical SAR gradient: § % per mm
Probe Tip tu Boundary 1 mm 2 mm
SAR,. [%] Without Camection Algorithm 8.6 48
SAR %] with Comection Algaorithm 0.2 0.4
Head 1800 MHz Typical AR gradignt: 10 % per mm
Probe Tip to Boundary 1 mm 2 mm
SAR, (1] Without Cormectian Algorithm 13.3 a3
SAR,. [%] With Carrection Algorithm 0.2 01
Sensor Offset
Frobe Tip to Sensar Cantsr 2.7 mm
Opticzl Surface Detaction 1.4+0.2 mm

Page 2 of 10
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