oo e FCC SAR Test Report

Test Report No

. FA830416-05A

Test Laboratory: Sporton International Ine. SARHAC Testing Lab Date: 2008510
Left Cheek GSXI850 Chl128 Battery 2 PDA 2 2D
DUT: 830416-05

Communication System: GSMS850: Frequency: $24.2 MHz:Duty Cycle: 1:8.3

Medium: HSL 850 Medium parameters used: f= $24.2 MHz: 6 = 0.899 mho/m; £ = 40.7: p = 1000 kg/m?

Ambient Temperature + 22,4 T Liqud Temperature = 214 °C

DASYS Conliguration:

- Probe: ETADVE - SNI1TER: ConvF(6.54, 6.54, 6.54); Calibrated: 2007/9/26

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

- Elecironics; DAE3 Sn577; Calibrated: 2007/11/16

- Phantom: SAM-Back: Type: QD 000 P40 C: Senal: TP-1383

- Measurement SW: DASYS. V5.0 Build 91; SEMCAD X Version 12.4 Build 52

Ch128/Area Scan (51x91x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.396 mW/g

Ch128/Zoom Scan (5x5x7)/Cube 0: Measurement grid: ds=8mm, dy=8mm, dz=5mm

Reference Value = 103 Vim: Power Drift =-0.114 dB
Peak SAR (extrapolated) = 0.462 Wikg
SAR(L g) = 0,376 mW/e: SAR(10 g) = 0.286 mW/g

Maximun value of SAR (measured) = 0.397 mW/z

1g/'10g Averaged SAR
SAR: Toom SeanVilue Alogg T, X=d, Y=l
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oo e FCC SAR Test Report Test Report No : FA830416-05A

Test Laboratory: Sporton International Ine. SARHAC Testing Lab Date: 2008510
Left Cheek GSM1900 Ch810 Battery 2 PDA 2 2D
DUT: 830416-05

Communication Systeny: PCS: Frequency: 1909.8 MHz:Duty Cycle: 1:8.3
Medium: HSL 1900 Medium parameters used: = 1910 MHz; ¢ = 1.43 mho/m: £ = 41.9: p= 1000 kg/m?
Ambient Temperature + 22,4 C: Ligwd Temperature * 21.5 'C

DASYS Conliguration:

- Probe: ETADVE - SNI1TER: ConvF(5.28, 5.28, 5.28); Calibrated: 2007/9/26

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

- Elecironics; DAE3 Sn377; Calibrated: 2007/11/16

- Phantom: SAM-From: Type: QD 000 P40 C: Serial: TP-1303

- Measurement SW: DASYS. V5.0 Build 91; SEMCAD X Version 12.4 Build 52

Ch810/Area Scan (51x91x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.920 mW/g

Ch810/Zoom Scan (5x5x7)Cube 0: Measurement grid: ds=8mm. dy=8mm, dz=5mm
Reference Value = 11.7 Vim: Power Drift = -0.033 dB

Peak SAR (extrapolated) = 1.42 W/ke

SAR(I g) = 0.847 mW/g; SAR(10 ) = 0.483 mW/g

Maximun value of SAR (measured) = 0.928 mW/z

1g/'10g Averaged SAR
SAR: Toom Sean:Vilue Alopg T, X=d, Y=l
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oo e FCC SAR Test Report

Test Report No

. FA830416-05A

Test Laboratory: Sporton International Ine. SARHAC Testing Lab Date: 2008511
Left Cheek WCDMASS0 Ch4182 Batterv 2 PDA 2 2D
DUT: 830416-05

Communication System: WCDMA: Frequency: 836.4 MHz:Duty Cycle: 1:1

Medium: HSL 850 Medium parameters used: f= $36.4 MHz: 6 = 0.909 mho/m; £_= 40.6; p = 1000 kg/m*

Ambient Temperature + 22,4 T Liqud Temperature = 214 °C

DASYS Conliguration:

- Probe: ETADVE - SNI1TER: ConvF(6.54, 6.54, 6.54); Calibrated: 2007/9/26

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

- Elecironics; DAE3 Sn577; Calibrated: 2007/11/16

- Phantom: SAM-Back: Type: QD 000 P40 C: Senal: TP-1383

- Measurement SW: DASYS. V5.0 Build 91; SEMCAD X Version 12.4 Build 52

Ch4182/Area Scan (51x91x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.268 mW/g

Ch4182/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8nun. dy=8mm, dr=5mm

Reference Value = 7.65 Vim: Power Dnft = 0,164 dB
Peak SAR (extrapolated) = 0.319 W/kg
SAR(L g) = 0,255 mW/e: SAR(10 g) = (.193 mW/g

Maximun value of SAR (measured) = 0.269 mW/z

1g/'10g Averaged SAR
SAR: Toom SeanVilue Alogg T, X=d, Y=l
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oo e FCC SAR Test Report Test Report No : FA830416-05A

Test Laboratory: Sporton International Ine. SARHAC Testing Lab Date: 2008510
Left Cheek WCDMAL1900 Ch9538 Baitterv 2 PDA 2 2D
DUT: 830416-05

Communication System: WCDMA Band 2: Frequency: 1907.6 MHz:Duty Cyele: 1:1
Medium: HSL 1900 Medium parameters used: = 1908 MHz; ¢ = 1.43 mho/m: £ = 41.9: p= 1000 kg/m?
Ambient Temperature + 22,4 C: Ligwd Temperature * 21.5 'C

DASYS Conliguration:

- Probe: ETADVE - SNI1TER: ConvF(5.28, 5.28, 5.28); Calibrated: 2007/9/26

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

- Elecironics; DAE3 Sn377; Calibrated: 2007/11/16

- Phantom: SAM-From: Type: QD 000 P40 C: Serial: TP-1303

- Measurement SW: DASYS. V5.0 Build 91; SEMCAD X Version 12.4 Build 52

Ch9538/Area Scan (51x91x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.881 mW/g

Ch9538/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8nun. dy=8mm, de=5mm
Reference Value = 10,9 Vim: Power Drft = 0.046 dB

Peak SAR (extrapolated) = 1.34 W/ke

SAR(L g) = (L811 mW/e: SAR(10 g) = 0.466 mW/g

Maximun value of SAR (measured) = 0.886 mW/z

1g/'10g Averaged SAR
SAR: Toom Sean:Vilue Alopg T, X=d, Y=l
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oo e FCC SAR Test Report Test Report No : FA830416-05A

Test Laboratory: Sporton International Ine. SARHAC Testing Lab Date: 2008511
Body GSMS850 Chl28 Bottom with 1.5cm Gap Battery 1 Earphone 1 PDA 1 GPRS10 2D
DUT: 830416-05

Communication System: GSMS850: Frequency: $24.2 MHz:Duty Cycle: 14
Medium: MSL_$50 Medium parameters used : f = 824.2 MHz: ¢ = 0.967 mho/m: £_= 56.3: p= 1000 kg/m*
Ambient Temperature + 22.7 C: Liqud Temperature * 21.3 °C

= =

DASYS Conliguration:

- Probe: ETADVE - SNI1TER: ConvF(6.37, 6.37, 6.37); Calibrated: 2007/9/26

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

- Elecironics; DAE3 Sn377; Calibrated: 2007/11/16

- Phantom: SAM-From: Type: QD 000 P40 C: Serial: TP-1303

- Measurement SW: DASYS. V5.0 Build 91; SEMCAD X Version 12.4 Build 52

Ch128/Area Scan (51x91x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.712 mW/g

Ch128/Zoom Scan (5x5x7)/Cube 0: Measurement grid: ds=8mm, dy=8mm, dz=5mm
Reference Value = 12.2 Vim; Power Drift = -0.073 dB

Peak SAR (extrapolated) = 0.856 Wikg

SAR(I g) = 0.664 mW/g; SAR(10 g) = 0.480 mW/g

Maximun value of SAR (measured) = 0.704 mW/z

1g/'10g Averaged SAR
SAR: Toom SeanVilue Alogg T, X=d, Y=l
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oo e FCC SAR Test Report Test Report No : FA830416-05A

Test Laboratory: Sporton International Ine. SARHAC Testing Lab Date: 2008/5/11
Body GSM1900 Ch810 Bottom with 1.5cm Gap Battery 1 Earplhone 1 PDA 1 GPRS10 2D
DUT: 830416-05

Communication Systen: PCS 1900: Frequency: 1909.8 MHz:Dury Cycle: 1:4
Medium: MSL_1900 Medium parameters used: f= 1910 MHz: ¢ = 1.54 mho/m: &, = $3.7; p= 1000 kg/m’
Ambient Temperature + 22.7 C: Liqud Temperature * 216 C

DASYS Conliguration:

- Probe: ETADVE - SNI1TER: ConvF(4.75, 4.75, 4.75); Calibrated: 2007/9/26

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

- Elecironics; DAE3 Sn577; Calibrated: 2007/11/16

- Phantom: SAM-Back: Type: QD 000 P40 C: Senal: TP-1383

- Measurement SW: DASYS. V5.0 Build 91; SEMCAD X Version 12.4 Build 52

Ch810/Area Scan (51x91x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.911 mW/g

Ch810/Zoom Scan (5x5x7)/Cube 0: Measurement grid: ds=8mm, dy=8mm, dz=5mm
Reference Value = 843 Vim: Power Dnift = 0.054 dB

Peak SAR (extrapolated) = 1.31 W/ke

SAR(I g) = 0,777 mW/g; SAR(10 g) = 0.442 mW/g

Maximun value of SAR (measured) = 0.853 mW/z

1g/'10g Averaged SAR
SAR: Toom Sean:Vilue Alopg T, X=d, Y=l
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oo e FCC SAR Test Report Test Report No : FA830416-05A

Test Laboratory: Sporton International Ine. SARHAC Testing Lab Date: 2008513
Body WCDAASS0 Ch4233 Bottom with 1.5cm Gap RMC12.2k Battery 1 Earphone 1 PDA 1 2D
DUT: 830416-05

Communication Systeni: WCDMA Band 5; Frequency: 846.6 MHz:Duty Cyele: 1:1
Medium: MSL_$50 Medium parameters used: f= 847 MHz; ¢ = 0.98 mho/m: £_= $6.2; p= 1000 kg/m*
Ambient Temperature + 22.3 'C: Liqud Temperature * 21.5 'C

DASYS Conliguration:

- Probe: ETADVE - SNI1TER: ConvF(6.37, 6.37, 6.37); Calibrated: 2007/9/26

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

- Elecironics; DAE3 Sn377; Calibrated: 2007/11/16

- Phantom: SAM-From: Type: QD 000 P40 C: Serial: TP-1303

- Measurement SW: DASYS. V5.0 Build 91; SEMCAD X Version 12.4 Build 52

Ch4233/Area Scan (51x91x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.482 mW/g

Ch4233/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8nun. dy=8mm, de=5mm
Reference Value = 9.61 Vim: Power Dnft = 0.00476 B

Peak SAR (extrapolated) = 0.596 W/kg

SAR(L g) = 0,456 mW/e: SAR(10 g) = 0,327 mW/g

Maximun value of SAR (measured) = 0,484 mW/z

1g/'10g Averaged SAR
SAR: Toom SeanVilue Alogg T, X=d, Y=l
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oo e FCC SAR Test Report Test Report No : FA830416-05A

Test Laboratory: Sporton International Ine. SARHAC Testing Lab Date: 2008513
Body WCDAAL1900 Ch9538 Bottom with 1.5cm Gap RMC12.2k Battery 1 Earphone 1 PDA 1 2D
DUT: 830416-05

Commumication Systeny: WCDMA Band 2; Frequency: 19076 MHz:Dury Cyele: 1:1
Mednun: MSL_1900 Medum parameters used: £= 1908 MHz; o = 1.53 mbo/m: £ = 52.9; p= 1000 ke/m’
Ambient Temperature * 22.5 T Liqwd Temperature * 22.4 'C

DASYS Configuration:

- Probe: ETADVE - SNI1TER: ConvF(4.75, 4.75, 4.75); Calibrated: 2007/9/26

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

- Elecrronics; DAE3 Sn377; Calibrated: 2007/11/16

- Phamtom: SAM-Back: Type: QD 000 PAG C: Senal: TP-1383

- Measurement SW: DASYS, V5.0 Build 91; SEMCAD X Version 12.4 Build 52

Ch9538/Area Scan (51x91x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.881 mW/g

Ch9538/Zoom Scan (5x5x7)/Cube 02 Measurement grid: de=8mm. dy=8mm. de=5mm
Reference Value = 8.81 Vim: Power Drft = -0.0011 dB

Peak SAR (exmapolated) = 1 4 Wikg

SAR(1 g) = 0.815 mW/g; SAR(10 g) = 0.458 mW/g

Maxinmum value of SAR (measured) = 0.853 mW/g

1g/10g Averaged SAR

SAR: Zoom Scan Vilue Along Z, Xnl, Yad
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oo e FCC SAR Test Report Test Report No : FA830416-05A

Appendix C — Calibration Data

Calibration Laboratory of S Schweizerischer Kallbrisrdienst
Schmid & Partner c Service suisse d'étalonnags
Engineering AG Sarvizio svizzero di taratura

Zaughausstrasse 43, 8004 Zurich, Switzeriand S Swiss Calibration Service

Accradited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Muitilataral Agreement for the recognition of calibration cartificates

Sporton (Auden)

Certificate No: DB35V2-499 Mar08

Cliant

Ohject

Calibration procedure(s)

| Calitration date:

| Condition of the callbrated item

This calibration certificate documenits the tracaability to national sandarde, which realize the physical units of measureaments (S1),
The measurements and the uncertainties with confidence probability are given on the followng pages and are part of the carificate

Calibration Equipment used (M&TE cstical for calibration)

All calibrations have been conducted in the closed laboratory fadilily: enviranment lemperature (22 £ 3)°C and humidity < 70%.

Primary Standards 1D # Cal Darte (Callbrated by, Certificate MNo.) Scheduled Calibration

Power meter EPM-442A GB3T4B0704 04-Oct-07 (METAS, Ne. 217-D0736) Dct-08

Power sensor HP 84814 US37202783 04-Oct-B7 (METAS, Mo. 217-00736) Dca-08

Refarance 20 dB Attenuatar SN: 5086 (20g) 07-Aug-07 (METAS, No 217-00718) Aug-08

Reference Probe ES30V2 Sh: 3025 01-Mar-08 (SPEAG. No. ES3-3025_Mar0a) Mar-08

DAES Sh 308 (13-Sep-07 (SPEAG, No. DAES-80Y_Sepll7) Sap-08

Secondary Standards o # Check Date [in house) Scheduled Chack

Power sensor HP 34814 MY41002317 18-0ct-D2 (SPEAG, in house check Dct-07) In house chedk: Oct-09 |
RF generator R&S SMT-06 100005 (4-Aug-90 (SPEAG, In house check Ocl-07) In house check: Oct-09

Network Analyzer HP BTS3E US3TI90585 54206 18-00c4-01 {SPEAG, in house check Dct-07) In house check: Oct-08

MNama Funcgion ) Signsture
Calibrated by: Claudio Leubler Laberatory Technician F \’
-
Approved by - Technical Managsr

HKalja Pokavic

This calibration certificate shall not be reproduced except in full without written spproval of the laberatory.

Issued: March 17, 2008

Cartificate No: DB35V2-408_MarD8

Page 1 of 9

©2008 SPORTON International Inc. SAR Testing Lab

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

Rev. 01



oo e FCC SAR Test Report Test Report No : FA830416-05A

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

5 Schweizarischer Kalibrierdisnst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S swiss Callbration Service

Accredited by the Swiss Accreditation Service (SAS) Acerdilation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemant for tha racognition of calibration cartificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

c)

IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)", February
2005

Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Maobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.,

Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connectar to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

Elescirical Delay: One-way delay between the SMA connector and the antenna feed point. No
uncertainty required.

SAR measured: SAR measured at the stated antenna input power.

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

Certificale No: DB35V2-498_Mar(8 Page 2 of 9

©2008 SPORTON International Inc. SAR Testing Lab
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oo e FCC SAR Test Report Test Report No : FA830416-05A

Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY4 V4.7
Extrapolation Advanced Extrapolation

Phantom | Medular Flat Phantom V4.9

Distance Dipole Center - TSL | 15 mm with Spacer
Zoom Scan Resolution ] dx, dy, dz =5 mm

Freguancy | 835 MHz £ 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperatura Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 4156 0.90 mho/m
Measured Head TSL parameters (22.0+£0.2)°C 41.5+£6% 0.90 mho/m £ 6 %
Head TSL temperature during test (22.0£0.2)°C -— —

SAR result with Head TSL
SAR averaged over 1 em* (1 g) of Head TSL Caondition |
SAR measured 250 mW input power 229 mWig
SAR normalized normalized to 1W 916 mW i g
SAR for neminal Head TSL parameters ' narmalized to 1W 9.16 mW /g % 17.0 % (k=2)
SAR averaged over 10 cm’ {10 g) of Head TSL condilion
SAR measured 250 mW input power 1.50mwW/ig
SAR normalized normalized to 1W BOOmMW /g
SAR for nominal Head TSL parameters * +nomalized to 1W 6.00 mW /g £ 16.5 % (k=2)

' Correction lo nominal TSL parameters according te d), chapter "SAR Sensitivities

Carlificate Mo: DB35Y2-499 Mar08 Page 3of 9
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oo e FCC SAR Test Report

Test Report No

. FA830416-05A

Body TSL parameters
The following parameters and calculations were appliad.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 20°C 65.2 0.97 mho/m
Measured Body TSL parameters (22.0+0.2)°C 540+£6% 1.00 mho/m 26 %
Body TSL temparature during test (220£0.2)°C —_ =

SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Concition
SAR measured 250 mW input power 246 mW /g
SAR normalized normalized to 1W 9.84 miW /g

SAR for nominal Bedy TSL parameters *

normalized to 1W

9.52 mW /g £ 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL candition

SAR measured 250 mW input power 1.63mW/g

SAR normalized normalized to 1W B.52mW/g

SAR for nominal Body TSL parameters ° normalized to 1W 6.37 mW /g £ 16.5 % (k=2)

? Comection to nominal TSL parameters according to d), chapler "SAR Sensilivities”

Certificate No: DB35V2-409_Mar0& Page 4 of 8
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oo e FCC SAR Test Report

Test Report No @ FA830416-05A

Appendix

Antenna Parameters with Head TSL

Impadance, transformed to feed point

5280Q-23j0

Return Loss

-28.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point

4920-3.3)02

Feturn Loss

-28.3 dB

General Antenna Parameters and Design

Electrical Delay (one direction)

1.392 ns

After long term use with 100W radiated power, only a slight warming of the dipcle near the feedpaint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line Is directly connected to the

sacand arm of the dipole. The antenna is therafore sheri-circuited for DC-signals.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections naar tha

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

July 10, 2003

Cerificate No: DE3SV2-485 MarDB

©2008 SPORTON International Inc. SAR Testing Lab
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oo e FCC SAR Test Report

Test Report No

. FA830416-05A

DASY4 Validation Report for Head TSL

Date/Time: 17.03.2008 11:32:45

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V - SN:499

Communication System: CW-835; Frequency: 835 MHz; Duty Cycle: 1:1
Medium: HSL 900 MHz;

Medium parameters used: f = 835 MHz; o = 0.9 mho/m; £, = 41.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
e  Probe: ES3DV2 - SN3025; ConvF(6.09, 65.09, 6.09); Calibrated: 01.03.2008
#  Sensor-Surface: 3.4mm (Mechanical Surface Detection)
#  Electronics: DAE4 Sn909; Calibrated: 03.09.2007
»  Phantom: Flat Phantom 4.91.; Type: QDOOIPASAA; ;

»  Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 172

Unnamed procedure/Zoom Scan (7x7x7)/Cube 0:
Measurement prid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 54.9 V/m; Power Drift = -0.005 dB
Peak SAR (extrapolated) = 3.34 Wikg

SAR(1 g) = 2.29 mWig; SAR(10 g) = 1.5 mW/g
Maximum value of SAR (measured) = 2.58 mW/g

dB
1.00a

-4.20

-6.30

-0.40

-10.5

0dB = 2.58mW/g

Certificate No: DB35V2-490_Mar08 Page 6of®
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oo e FCC SAR Test Report Test Report No

FA830416-05A

Impedance Measurement Plot for Head TSL

i7 Mar 2805 11133i46

CHil Sil LU Fs 1 SI.BES o 2.2691 &« B3,268 pF 35,980 3880 MH=z
+
D=
Cor 2 _:_: \\. i
sy
| i
1 J
n\ll.q .'._\_ o f
i ol
T
CH2 841 LOG S 4B/REF -28 dB _4i-28,346 dB  $35.000 088 MHz
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CH1 Markers
nEIALTIS 0
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24.852 0
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CHZ Markers
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200.000 HHz
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fvs i ! : |
-, ¢ | } | i i
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DASY4 Validation Report for Body TSL

Date/Time: 10.03.2008 12:48:36

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V - SN:490

Communication System: CW: Frequency: 835 MHz; Duty Cycle: 1:1
Medium:; MSL90O;

Medium parameters used: f= 835 MHz: o = | mho/m; £, = 54; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
»  Probe: ES3IDV2 - SN3025; ConvF(5.85, 5.85, 5.85); Calibrated: 01.03.2008
»  Sensor-Surface: 4mm (Mechanical Surface Detection)
#  Electronics: DAE4 Sn90%; Calibrated: 03.09 2007

Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA,; ;

& Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 172

Pin = 250mW, d = 15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=3mm, dz=5mm

Reference Value = 31.8 V/im; Power Drift = (.036 dB

Peak SAR (cxtrapolated) = 3.59 Wrkg

SAR(1 g) = 2.46 mW/g; SAR(10 g) = 1.63 mW/g

Maximum value of SAR (measured) = 2.64 mW/g

dB
o.onn

-2.08

-4.16

-6.24

8.32

0 dB = 2.64mW/g

Certificate No: D836Y2-498_Mar08 Page 8 of 9
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Impedance Measurement Plot for Body TSL
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FCC SAR Test Report

Test Report No

FA830416-05A

Calibration Laboratory of S,

Schmid & Partner ilc E“———/ﬁ 5
Engineering AG e %

Zeughausstrasse 43, B004 Zurich, Switzerland B et b,

A gl
Thab Y

Accredited by the Swiss Federal Office of Metrology and Accreditation
The Swiss Accreditation Service is one of the signatories to the EA
Multilatoral Agroemaent for the recognition of calibration certificates

@ z)
ons)

g Schwelzarischer Kallbrierdienst

c Service suisse d'étalonnage
Saervizio svizzero di laratura

S Swiss Calibration Sarvica

¥

Accraditation No.: SCS 108

Certificats No: D1900V2-5d041_Mar08

cient ~ Sporton (Auden)

D1900V2 - SN: 5d041

Object

Calibraton procedure(s) QACAL-05v7

Calibration date:

Conditian of the callbrated item

Calibrabon Equpment used (M&TE aritical for calibrabon)

Calibration procedure for dipole valication kits

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (30).
The measurements and the uncertainties with confidence probability are given on the following pages end are part of the cerificats.

All calibrations have been conducted in the closed laboratory facility: environment lemperalure (22 + 3)°C and humidity < 70%

This calibration certificate shall not be reproduced except in full without written approval of the |aboratory

Primary Standards D # Cal Date (Calibrated by, Certficate No.) Seneduled Calibration
Powar meter EPM-442A GB3T480704 (4-0ct-07 (METAS, No. 217-00736) Qct-08
Power sensor HP 84814 US37202783 04-0c1-07 (METAS, No. 217-00738) Oct-08
Refarence 20 dB Aftenuatar SN: 5086 (20g) 07-Aug-07 (METAS, Na 217-00718) Aug-08
Reference 10 dB Atenualor SN: 5047.2 (10r) 07-Aug-07 (METAS, No 217-00718) hug-0B
Reference Proba ES30W2 SN: 3025 01-Mar-08 (SPEAG, No. ES3-3025_Mar08) Mar-09
DAE4 SN 906 3-Sep-08 (SPEAG, No. DAE4-108 Sap0T) Sep-07
Secondary Standards |Io# Check Date (in hause) Scheduled Chack
Power sensor HP 84814 MY41092317 18-0ct-02 (SPEAG, in house check Oct-07) Iy house check: Oct-08
RF generalor R&S SMT-08 100005 4-Aug-98 (SPEAG, In house check Oot-07) In house check: Oct-09
Neiwork Analyzer HP 8753E US3T390585 S4208 18-0ct-07 (SPEAG, In housa check Oct-07) In house check: Oct-08
Power meter EPM-2424 GB3IT480704 04-Oct-07 (METAS, No. 217-007 36) Ocl-03

Wame Function Signatura
Callbrated by: Marcel Fair . Laboratory Technician _ ;‘7 =
Approved by: Technical Managar

|ssued: March 18, 2008

Certificate No: D1900V2-5d041_Mar08
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oo e FCC SAR Test Report Test Report No : FA830416-05A
Calibration Laboratory of ::twk'?:_' S  Schwaizarischer Kalibrierdienst
Schmid & Partner ﬁ c Service sulsse d'étalonnage
Engingen'ng AG e Servizio svizzero di taratura
Zeughausstrasse 43, 004 Zurich, Switzerland {”.:‘:E"‘\:\{\b} 5 Swiss Calibration Servica
"l i
Aceredited by the Swiss Federal Office of Melrology and Accreditation ' Accreditation No.: SCS 108

The SBwiss Accreditation Service is one of the signatories to the EA
Multilateral Agreamant for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “|EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) CENELEC EN 50361, “Basic standard for the measurement of Specific Absorption Rate
related to human exposure to electromagnetic fields from mabile phones (300 MHz - 3 GHz).
July 2001

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4 System Handbook

Methods Applied and Infarpratat!on of Parameters:
s Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

s Antenna Parameters with TSL: The dipofé is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms ariented
parallel to the body axis.

+ Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

+ Electrical Delay: One-way delay between the SMA connector and the antenna feed point. No
uncertainty required.

= SAR measured: SAR measured at the stated antenna input power.

* SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

Cerlificate No: D1900V2-54041_Mar& Page 2 of 8
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. FA830416-05A

Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASY4 V4.7 '

Extrapolation Advanced Extrapolation |

Phantom Modular Flat Phantom V5.0 i

Distance Dipole Center - TSL 10 mm with Spacer |

Zoom Scan Resolution dx, dy, dz =5mm |

Frequency 1900 MHz + 1 MHz |
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity |

Nominal Head TSL parameters 220°C 40.0 1.40 mha/m I

Measured Head TSL parameters {(220£0.2)°C 402 +6% 1.47 mho/m £ 6 % |

Head TSL temperature during test (211 £0.2)°C . — '
SAR result with Head TSL

SAR averaged over 1 cm’ {1 g) of Head TSL candition

SAR measurad 250 mW input power 101 mW /g

SAR normalized normalized to 1W 40.4mW /g

SAR for nominal Head TSL parameters '

normalized to 1W

39.5mW/ g 17.0 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL Cendition
SAR measured 250 mW input power 520mW /g
SAR normalized normalized to W l 208mW /g

SAR for nominal Head TSL parameters '

«normalized to 1W

20.6 m\W/ g+ 16.5 % (k=2)

! Correction to nominal TSL paramsaters according to d), chapler “SAR Sensitivities"

Certificate No: 01900v2-5d041_MarDg
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©2008 SPORTON International Inc. SAR Testing Lab

Body TSL parameters
The following parameters and calculations were applied.
Temperature Parmittivity Conductivity
Mominal Body TSL parameters 22.0°C 53.3 | 1.52 mho/m
Measured Body TSL parameters (22.0x0.2)°C 516+6% i 1.57 mho/m £ 6 %
Body TSL temperature during test (21.4£0.2)°C —--n | -

SAR result with Body TSL

SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input pawer 104mWig
SAR normalized normalized to 1W HNEmWig

SAR for nominal Body TSL parameters *

normalized to 1W

40.1 mW /g 2 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 544 mW /g
SAR normalized normalized to 1W 21.8mW /g

SAR for nominal Body TSL parameters *

normalized to 1W

21.3mW /g % 16.5 % (k=2)

Certificate No: D1200V2-5d041_Mar08

* Correction to nominal TSL parameaters according to d), chapter “SAR Sensitivities’
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed paint 54.00+51j0

Return Loss -24.2dB
Antenna Parameters with Body TSL

Impedance, transformed to feed point 48.0 02+ 6.1 O

Return Loss -23.6 dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1189 ns

After long term use with 100W radiated 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 ling is directly connecled to the

second arm of the dipole. The antenna is therefore short-circuited far DC-signals.

Mo excessive force must be applied to the dipole arms, becauss they might bend or the scldered conneclions near lhe

feedpoint may be damaged.

Additional EUT Data
Manufactured by SPEAG
Manufactured on July 04, 2003

Cartificate Mo: D1800V2-5d041_MarlB
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. FA830416-05A

DASY4 Validation Report for Head TSL

Date/Time: 18.03.2008 12:05:10

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d041

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium: HSL U10 BB;

Medium parameters used: f = 1900 MHz; o = 1.47 mho/m; €, = 40.2; p = 1000 kg/m’

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

DASY4 Configuration:
* Probe: ES3DV2 - SN3025; CorwF(4.9, 4.9, 4.9); Calibrated: 01.03.2008
+  Sensor-Surface: 3.4mm (Mechanical Surface Detection)
s  Electronics: DAE4 SnB09; Calibrated: 03.09.2007
+« Phantom: Flat Phantom 5.0 (front); Type: QDO00OPS0AA; ;

s Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 172

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

Reference Value = 91.7 V/m; Power Drift = 0.013 dB

Peak SAR (extrapolated) = 19.1 Wikg

SAR(1 g) = 10.1 mW/g; SAR(10 g) = 5.2 mWlg

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

dB
0.000

! -4.00
-A.00

-12.0

-16.0

-20.0

0dB = 11.8mWig

Certificate No: 01900V2-5¢041_Mar08 Page 6 of 9
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Impedance Measurement Plot for Head TSL

18 Mar I093 416:21:32

_[1j 8i1 1 U FB 21 53987 & 5.0848 4 425.86 pH 1 980.860 aaa MH=
.
M Mar bk ers
Del {1 4%, 365 5
=1E.217 0t
Copr r Py 4 LEREEE GHZ
' X #2538 4
.i.)' - %. i 245000 GHz
T, f
Al g N,
187
T
CHZ 841  LO6 S5 dB/REF -20 dB ot £-24.465 dB 1 900,000 900 MHx
|
CHZ Harkers
C 1:=15,174 dB
r 1.68888 GHz
3=3.4171 dB
ZASPAAA GHE
ggs IR el <N S AR ART-. SR arBir Sl - i
|
¢ - 4 | + . ‘ - -
|
1 ¥ II 4 4 ¥ 4
| |
START 1 6E0.088 383 MHz STOP 2 658,008 808 MHz
Certificate No: D1900V2-54041_Mar08 Page 7 of 9

©2008 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev. 01



oo e FCC SAR Test Report Test Report No : FA830416-05A

DASY4 Validation Report for Body TSL
Date/Time: 14.03.2008 13:22:24

Test Labaratary: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d041

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1

Medium: MSL U10 BB, )
Medium parameters used: f = 1900 MHz; ¢ = 1.57 mho/m; g, = 51.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
s Probe: ES3DV2 - SN3025; CanvF(4.5, 4.5, 4.5); Calibrated: 01.03.2008
« Sensor-Surface: 3. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn809; Calibrated: 03.09.2007
« Phantom: Flal Phanlom 5.0 (front); Type: QDOOOPS0AA, |
s« Measuremant SW: DASY4, V4.7 Build 55; Postprocessing SW. SEMCAD, V1.8 Build 172

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

Reference Value = 89.7 V/m; Power Drift = 0.004 dB

Peak SAR (extrapolated) = 18.6 Wikg

SAR{1 g) = 10.4 mW/g; SAR(10 g) = 5.44 mW/g

Maximum value of SAR {measured) = 12.0 mW/g

dB
0.000

-4.00

-8.00

-12.0

-16.0

-20.0

0 dB =12.0m\W/g
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, B004 Zurich, Switzerand

[ Schwelzarischer Kalibrierdienst
Sarvice suisse d'élalonnage
Servizio svizzero di taratura

S swiss Calibration Service

Acsreditad by the Swiss Accreditation Service (SAS) Accraditation Ne.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Muiltilateral Agreement for the recognition of calibration certificates

ciient  Sporton (Auden) Certificate No: DAE3-577_Nov07
CALIBRATION CERTIFICATE

Objact DAE3 - SD 000 D03 AA - SN: 677

Calibration procedura(s) QA CAL-DE.v12 P
Calibration procedure for the data acquisition electronics (DAE)

Calibration date: MNovember 16, 2007

Gondition of the calibrated itsm In Tolerance

This caibralion certificale documeanta the raceability 1o natonal standards, which realize the physical units of measuremants (81).
The measuremants and the uncartainties with confidence probability are given on the following pages anc are part of the cerificate.

All calibrations have been conducied in the closed (aboratory facility: anvirenment temperature (22 £ 3)"C and humidity < 70%,

Celibration Equipment used (M&TE critical lor calibraton)

Primary Standards 1D # Cal Date (Calibrated by, Cartificae No ) Schaduled Calibration

Fluke Process Calibrator Type 702 | SN: 6285803 04-Oct-07 (Elcal AG, No: B46T) Oct-08

Keithley Mulimeter Type 2001 SN: 0B10278 03-0ct-07 (Elcal AG, Ma: B4ES) Oct-08

Secondary Standards ID# Check Date (in house) Schaduled Chack

Calibrator Box V1.1 SE UMS 006 AB 1004 25-Jun-07 (SPEAG, in housa check) In house check Jur-08 |
Name Funciion ' Signature

Calibrated by: Dominiqus Stoffen Tachalelan ,R %’

Approved by Fin Bomholi R&D Director t
% ‘J', ﬁ QJLM\?

Issuad: November 16, 2007

Ttis caibration certificate shall not be reproduced except in full without written spproval of the laborstory.

Cerlificate No: DAE3-577_Nowl7? Page 1of 5
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Schweizarischer Kalibrierdienst
Sarvice suisse d'étalonnage
Servizio svizzero di taratura

Calibration Laboratory of ‘\:Qn"“'\&\%/”/':-,ﬂ

=

Schmid & Partner m

Engineering AG emar
Zeughausstrasse 43, BD04 Zurich, Switzerland i3 }ﬁ\'\\“ Swiss Calibration Service
Sl
Accradited by the Swiss Federal Office of Metrology and Accreditation Acereditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robot
coordinate system,

Methods Applied and Interpretation of Parameters
« DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

s Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

= The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

= DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

s Common mode sensitivity: Influence of a paositive or negative common mode voltage on
the differential measurement.

« Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

e AD Converter Values with inputs sharted: Values on the interal AD converter
carresponding to zero input voltage

« Input Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

s [nput Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

» [nput resistance: DAE input resistance at the connector, during internal auto-zeroing
and during measurement.

= lLow Batltery Alarm Vollage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

»  Power consumption: Typical value for information. Supply currents in various operating
modes.

Certificate No: DAE3-577_Nov0T Page 2 of 5
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DC Voltage Measurement
AJD - Converter Resolution nominal

High Range: 1LSB = 6.1uV, full range = -100...+300mV
Low Range: 1LSB = &1nv, full range =  -1.......+3mV
DASY measurament parametars: Aute Zero Time: 3 sec; Measuring tma: 3 sec
Calibraticn Factors X Y Z
High Range 404432 £ 0.1% (k=2) | 403.884 £ 0.1% (k=2) | 4043312 0.1% (k=2)
Low Range 3.94218 £ 0.7% (k=2) | 394771+ 0.7% (k=2) | 3.94526 £ 0.7% (k=2}

Connector Angle

| Connector Angle to be used in DASY system 268°%+1° I

©2008 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev. 01
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Appendix
1. DC Voltage Linearity
High Range Input (pV) Reading (pV) Error (%)
Channel X + Input 200000 1999993 0.00
Channel X + Input 20000 20005.75 0.03
Channel X = Input 20000 -19997.67 -0.01
Channel Y + Input 200000 199999.5 0.00
Channel ¥ + Input 20000 20002.82 0.01
Channel Y - Input 20000 -20004.40 0.02
Channel 2 + Input 200000 199999.6 0.00
Channel 2 + Input 20000 20005.54 0.03
Channel Z - Input 20000 -20001.11 0.01
Low Range Input (uV) Reading (uV) Error (%)
Channel X + |nput 2000 2000.1 0.00
Channel X + Input 200 19912 -0.44
Channel X - Input 200 -200.64 0.32
Channel Y + Input 2000 2000 0.00
Channel Y + Input 200 199.96 -0.02
Channel Y = Input 200 -201.00 0.50
Channel Z + Input 2000 1999.9 0.00
Channel Z + Input 200 198.05 -0.47
Channel 2 - Input 200 -201.08 0.54
2. Common mode sanslilvity
DASY measurement parametars: Auta Zera Time: 3 sec; Measuring time: 3 sec
Common made High Range Low Range
Input Veoltage (mV) Average Reading (pV) Average Reading (pV)
Channel X 200 13.88 12.97
-200 -12.40 -14.29
Channel Y 200 -6.32 -6.22
- 200 5.34 5.3
Channel Z 200 1.08 0.59
-200 -1.42 -1.86
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel Y (uV) Channel Z (uV)
Channel X 200 . 1.14 0.16
Channel Y 200 152 - 3.87
Channel Z 200 023 0.75 =
Certificate No: DAE3-577_MNowv07? Page 4 of 5
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AD-Converter Values with inputs shorted

DASY measurement parameters: Auto Zero Time: 3 sec: Measuring tme: 3 sec

High Range (LSE) Low Range (LSE)
Channel X 15969 16269
Channel Y 15848 16148
Channel Z 16203 16661
Input Offset Measurement
DASY measurement paramelers: Aulo Zero Time: 3 sec, Measuring time: 3 sec
Input 10M©O
Average (1) | min. Offset (V) | max. Offset vy | S E‘f:;a"i"’"
Channel X 012 -1.70 1.72 0.50
Channel Y -2.46 -3.42 -1.39 0.44
Channel Z -0.78 2186 0.00 0.29
Input Offset Current

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

Input Resistance
Zeroing (MOhm) Measuring (MOhm)
Channel X 0.2000 190.3
Channel Y 0.2001 199.9
Channal Z 0.1999 190.4

Low Battery Alarm Voltage (verified during pre test)

Typical values

Alarm Level (VDC)

Supply (+ Vee) : +7.9
Supply (- Vcc) -7.6
. Power Consumption (verified during pre test)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vec) +0.0 +6 +14
Supply (- Vce) =0.01 -8 -8
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Calbraton cale

Condition of Ma calizmatad itarn

This calbration coficate documeris the tocasbiity to notional standards, which reaiiza the pryeical urds of maasurements (Si).
The maaslirerments anc the urcafnirtics with confidanscs probakility ane ghven on the fallswing pages and are part of tha cerificata,

Al calratiors Do Dean comfuciad in B cosed bborslony faciily, enviconmeand tlemgenatune [Z2 £ 3]0 and bumidity < T0%.

Castraton Equepment used (MATE criical for calitratian)

Primary Standants e 5l Diate (Caliraind by, Cartificam Mo ) Schadubod Calibrader
Porwar matar E44188 GEM 12T Zo-Mar-07 (METAS, No. 217-00670) LarL&

Porwar gmsr F44124 MY 41405277 20-Mar-07 (METAS, No. 217-00670) Mar.08

Pevwir sansor FA4124 MY 41 493087 26-Mar-OT (METAS, Mo, 217-00670) Lar0f

Ratarancs 3 40 Afanuxtar SN 55054 [3) B-Aug07 (METAS, Mo, 217.00719] Aug0a

Reference 20 dB Abenalcr SN S5085 (20b) 2Mar07 (METAS, Mo, 217-00671) Mar-08

Faferance 30 dH Atenuator SN 55129 (30b) BAug-07 (METAS. Na, 217-00720] Aug-is

Reference Probe ES30W2 sa 3013 - b7 (SPEAG, No ES33119 . Jari)T) Jar08

DAEL S 54 0T (EPEAG, Mo, DAE2BE4 Apr(7) AprD8

Sacandary Standands oy Chack Dato (in heusa) - Schaduiad Chack

RF gunarator HP BEARC LISIEAZL0 1700 £-Aug-68 (SPEAG, in house check Nov-35)  In hauss check: how 7

Marwnrk Anabgor W= ATEIE LIS37 390585 TEOct07 (BPEAG, In house chozk Oet0d) In houga checx: Oee07 |
Calibralod by

Appraved by

s calizrabon cesficale shall not be rprmduced axcest in full withaut witien appraval of tha labarmion
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Zeughsussirasse 43, 8004 Zurich, Switzerland
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Swiss Calibraton Servies

Accreditad by the Swiss Faderal Cffoa of Metology and Accradiabion Accreditation Mo SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilataral Agreerment tar the recagrition of calineation carlifcales

Glossary:

TSL tissue simulating liquid

MNORMx.y,z sensitivity in free space

ConF sensitivity in TSL / NORMX,y, 2

DCP dicde compression point

Paolarization p @ rotation around probe axis

Polarization & B rotation around an axis that is in the plane normal to probe axis (at

measurement center), .., 8 = 0is normal 1o probe axis

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, “|EEE Recommended Praclice for Determining the Peak Spatial-
Averaged Specific Absorpticn Rate (SAR) In the Human Head from Wireless
Commurications Devices: Measurement Techniques”, December 2003

b) IEC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

Methods Applied and Interpretation of Paramaters:
s NORMx.y.z: Assessed for E-field polarization 3 = 0 (f = 800 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx,y.z are only ntermediate values, |.e., the uncertainties of
NORMx,y.z does not effect the E’-field uncertainty inside TSL (see below ConvF).

= NORM(Dxy.z = NORMx.y,z * frequency_response (see Frequency Response Chart). This
linearization is implementad In DASY4 software varsions later than 4.2. The uncertainty of
the frequency response is included in the-stated uncertainty of ConvF.

» DCPx.y.z: DCP are numerical linearization parameters assessed based on the data of
power sweep (no uncerainty required). DCP does not depend on frequency nor mecia.

* ConvF and Boundary Effect Parameters: Assessed in flat phanlom using E-flield (or
Temperature Transfer Standard for f < 800 MHz) and Inside waveguide using analytical field
distributions based on power measurements for f > 800 MHz, The same setups are used for
assessment of the parameters applied for boundary compensation (alpha, depth) of which
typical uncertainty values are given. These parameters are used in DASY4 software to
improve probe accuracy close o the boundary. The sensitivity in TSL corresponds to
NORMz,y.z = ConvF whereby the uncenainty corresponds to that given for ConvF. A
frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending
the validity from + 50 MHz to £ 100 MHz.

= Sphenical solropy (3D deviation from fsofrogy): in a field of low gradients realized using a
flat phantom exposed by a patch antenna,

« Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center
from the probe tip (on probe axis). Mo tolerance required.

Certificale No: ET3-1788_Sap0? PageZaf 9
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Probe ET3DV6

SN:1788

Manufactured: May 28, 2003

Last calibrated: September 19, 2006
Madified: September 24, 2007
Recalibrated: September 26, 2007

Calibrated for DASY Systems

(Mot non-conyatible with DASY 2 system!)

Cerlilicale Mo, ETI-1788_Sep0r Fapge3ol 9

©2008 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev. 01



oo e FCC SAR Test Report Test Report No : FA830416-05A
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DASY - Parameters of Probe: ET3DVG SN:1788

Sensitivity in Free Spaoe“ Diode Comprassinna
NormX 172 +104%  pVAVIm)* DCP X ol mv
NomY 1.66 £ 10.1%  pVAVIm)P DCP Y 93 mV
NomZ 170 £10.4%  wVIAVIm) DCPZ 94 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factars)

Flease see Page 8.

Boundary Effect

TSL 900 MHz Typlcal SAR gradient: 5 % per mm
Sensor Cante to Phantom Surface Distance 3T mm 4.7 mm
BAR, [%] Without Correction Algorithm 6.2 33
SARL, %] With Comeclion Algorithm 0.4 1.0

TEL 1810 MHz Typical 3AR gradient: 10 % per mm
Sensor Certer 1o Fhantom Surface Distance 3.7 mm 4.7 mm
SAR,, [%) Without Corraction Algonthm 12.0 8.1
SAR,, [%] With Carraction Algasithm 02 0.1

Seansor Offset

Probe Tip to Sensor Center 2.T mm

Tha reported uncartainty of measuremant 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 uncerantes of Mool Y, Z da not affect the E*-fieid unzerainty naco TSL (ses Page 0}
¥ Murrariaal lnsarzaton paramatan uncertsiely nol requined

Caficats No ET3 1786 SepO7 Page 4of B

©2008 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev. 01



oo e FCC SAR Test Report Test Report No : FA830416-05A
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

b

Freguancy response {normalized)

-
=

08
08
0.7
3
05
0 500 1000 1500 2000 Z500) 3000
T [MHz}
—=—TEM —o— iz
Uncertainty of Frequency Response of E-fiald: * 6.3% (k=2)
Cadtificale New ET3-17RR Sep7 Page Gaf 8
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Receiving Pattern ($), 9 = 0°

f = 600 MHz, TEM Ifl110EXX 1= 1800 MHz, WG R22

= ==Y =T =D0=Tol

e W el el T e Tl

1.a

NE ek L s . | SN SRS TN SN, N S— - —— 1 Mz
_ A - | ] - ] 14 B 100 MHs
E 02 | | a | .| BO0 MHz
_-53'2‘““'"... ”““'_“_.w” 8 __“_"'__ —m— 1300 MHz
W ona | | =i 2500 MHz

0.6

LB

=1.0

o &0 120 180 240 ann 360
1
Uncertainty of Axial lsotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SAR;.4)

(Waveguide R22, f = 1800 MHz)
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Uncertainty of Linearily Assessment: £ 0.68% (k=2)
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Conversion Factor Assessment

{ =900 MHz, WGELS RY (haad) = 1810 MHz, WGLS R22Z (head)
1.5 : - 30,0 P T e ik
a0 250
E =X} E S
E 20 E
i 3 180
E 15 E
g 10 E i 4
0.5 =0
L] 0.0 - } !
(1] Fal ] &l 11 1] 20 40 &0
z[mm] 2{mm]
—— Analytical  —o— Massursments —@— Analyical —0— Maasurmmants

F [MHz] 1||I':II=I:|II1r{Mi‘l!l'r TEL Parmittivity Conductivity Alpha Depth CanvF Uncartainty

800 +50/2 100 Head 418¢8% 0.07+5% 022 328 654 +110% (k=2)
1810 +50/+100  Head 400:5% 14025% 058 215 528 +11.0% (k=2)
2000 +50/% 100 Head 400:5%  1.40:5% 060 223 487 +11.0% (k=2)
2450 +50/ 100 Head 392+8% 1804 5% 081 233 458 +118% (k=2)
500 + 50/ + 100 Body 550 +5% 1.05 + 5% 078 254 63T +11.0% (k=2)
1810 250/ 100 Body 53.3£5% 1.5225% 063 233 475 :11.0% (xk=2)
2000 + 60 /£ 100 Body 53.3:5% 1.62 1 5% 0E3 2.33 436 +11.08% (k=2)
2450 +50/=100 Body 527 ¢5% 195+5% 661 258 417 +118%(k=2)

< Thi walidity of 4 100 MHz only applies tor DASY wi 4 and kigher {ses Page I} The uncertainty is the RSS
of tha Corm™ uncertainty at calibration frequency and the uncertalnty for the indicated frequancy bard.
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Deviation from Isotropy in HSL
Error (4, ), f = 000 MHz

Error [dB]

10

i

1,000,650 -0, 30=0.50 M- 60~ 43 B0 40-0.20 W-0200.00

O000-020 EO20-040 O040-000 @I60-0.60 BO.6-1.00

Unceriainty of Spherical lsolropy Assessment: $ 2.68% (k=2)
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