woron s FCC SAR Test Report Test Report No -

FA740305-01-1-2-01

Test Laboratory: Sporton International Inc. SAR Testing Lab Date: 4/23/2007
Body 802.11n Ché DELL D410 Notebook Bottom Touch_BW 40M_Horizontal USB
DUT: 740305

Communication System: 802.11n: Frequency: 2437 MHz:Duty Cycle: 1:1
Medium: MSL_2450 Medium parameters used: f=2437 MHz: ¢ = 1.94 mho/m; & = 52.4; p = 1000 kg/m?

Ambient Temperature : 229 C; Liguid Temperature : 21.2 C

DASY4 Configuration:

- Probe: ET3DV6 - SN1788: ConvF(4.11. 4.11. 4.11): Calibrated: 9/19/2006

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

- Electronics: DAE3 Sn577; Calibrated: 11/21/2006

- Phantom: SAM-B: Type: QD 000 P40 C: Serial: TP-1383

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Cho/Area Scan (41x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.160 mW/g

Cho6/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm. dy=8mm, dz=5mm
Reference Value = 6.19 V/m: Power Drift = -0.152 dB

Peak SAR (extrapolated) = 0.338 W/kg

SAR(1 g) = 0.149 mW/g; SAR(10 g) = 0.072 mW/g

Maximum value of SAR (measured) = 0.165 mW/g
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womron s FCC SAR Test Report Test Report No © FA740305-01-1-2-01

Test Laboratory: Sporton International Inc. SAR Testing Lab Date: 4/23/2007
Body 802.11b Ché DELL D500 Notebook Bottom Touch Ant-1 Horizontal USB
DUT: 740305

Communication System: 802.11b ; Frequency: 2437 MHz:Duty Cycle: 1:1
Medium: MSL_2450 Medium parameters used: f= 2437 MHz; 6 = 1.94 mho/m: ¢ = 52.4: p=1000 kga‘m3
Ambient Temperature © 22.9 °C; Liquid Temperature : 21.8 C

DASY4 Configuration:

- Probe: ET3DV6 - SN1788; ConvF(4.11, 4.11, 4.11); Calibrated: 9/19/2006

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

- Electronics: DAE3 Sn577: Calibrated: 11/21/2006

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

- Measurement SW: DASY4, V4.7 Build 53: Postprocessing SW: SEMCAD, V1.8 Build 172

Cho6/Area Scan (41x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.291 mW/g

Ché6/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm. dy=8mm, dz=5mm
Reference Value = 9.80 V/m: Power Drift =-0.014 dB

Peak SAR (extrapolated) = 0.599 W/kg

SAR(1 g) = 0.289 mW/g; SAR(10 g) = 0.199 mW/g

Maximum value of SAR (measured) = 0.293 mW/g

Ché6/Zoom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm. dy=8mm, dz=5mm
Reference Value = 9.80 V/m: Power Drift =-0.014 dB

Peak SAR (extrapolated) = 0.354 W/kg

SAR(1 g) = 0.227 mW/g; SAR(10 g) = 0.173 mW/g

Maximum value of SAR (measured) = 0.240 mW/g
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Test Laboratory: Sporton International Inc. SAR Testing Lab Date: 4/23/2007
Body 802.11b Ché DELL D505 Notebook Bottom Touch Ant-1 Horizontal USB
DUT: 740305

Communication System: 802.11b ; Frequency: 2437 MHz:Duty Cycle: 1:1
Medium: MSL_2450 Medium parameters used: f= 2437 MHz; 6 = 1.94 mho/m: ¢ = 52.4: p=1000 kga‘m3
Ambient Temperature © 22.9 °C; Liquid Temperature : 21.8 C

DASY4 Configuration:

- Probe: ET3DV6 - SN1788; ConvF(4.11, 4.11, 4.11); Calibrated: 9/19/2006

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

- Electronics: DAE3 Sn577: Calibrated: 11/21/2006

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

- Measurement SW: DASY4, V4.7 Build 53: Postprocessing SW: SEMCAD, V1.8 Build 172

Cho6/Area Scan (41x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) =0.216 mW/g

Ch6/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm. dy=8mm, dz=5mm
Reference Value = 8.89 V/m: Power Drift =-0.120 dB

Peak SAR (extrapolated) = 0.432 W/kg

SAR(1 g) = 0.177 mW/g; SAR(10 g) = 0.090 mW/g

Maximum value of SAR (measured) = 0.188 mW/g

Cho6/Zoom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm. dy=8mm. dz=5mm
Reference Value = 8.89 V/m; Power Drift =-0.120 dB

Peak SAR (extrapolated) = 0.296 W/kg

SAR(1 g) = 0.121 mW/g; SAR(10 g) = 0.066 mW/g

Maximum value of SAR (measured) = 0.139 mW/g
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Test Laboratory: Sporton International Inc. SAR Testing Lab Date: 4/23/2007
Body 802.11b Ché DELL D410 Notebook Bottom Touch_Ant-0_Vertical USB
DUT: 740305

Communication System: 802.11b ; Frequency: 2437 MHz:Duty Cycle: 1:1
Medium: MSL_2450 Medium parameters used: f=2437 MHz: ¢ = 1.94 mho/m; & = 52.4; p = 1000 kg/m?

Ambient Temperature @ 22.7 C; Liguid Temperature : 21.2 C

DASY4 Configuration:

- Probe: ET3DV6 - SN1788: ConvF(4.11. 4.11. 4.11): Calibrated: 9/19/2006

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

- Electronics: DAE3 Sn577; Calibrated: 11/21/2006

- Phantom: SAM-B: Type: QD 000 P40 C: Serial: TP-1383

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Cho6/Area Scan (41x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.229 mW/g

Cho/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dxs=8mm. dy=8mm. dz=5mm
Reference Value = 3.21 V/m: Power Drift = -0.129 dB

Peak SAR (extrapolated) = 0.463 W/kg

SAR(1 g) = 0.197 mW/g; SAR(10 g) = 0.092 mW/g

Maximum value of SAR (measured) = 0.213 mW/g
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womron s FCC SAR Test Report Test Report No

FA740305-01-1-2-01

Test Laboratory: Sporton International Inc. SAR Testing Lab Date: 4/23/2007
Body 802.11b Che DELL D500 Notebook Bottom Touch_Ant-1 Vertical USB
DUT: 740305

Communication System: 802.11b ; Frequency: 2437 MHz:Duty Cycle: 1:1
Medium: MSL_2450 Medium parameters used: f= 2437 MHz; 6 = 1.94 mho/m: ¢ = 52.4: p=1000 kga‘m3
Ambient Temperature © 22.9 °C; Liquid Temperature : 21.8 C

DASY4 Configuration:

- Probe: ET3DV6 - SN1788; ConvF(4.11, 4.11, 4.11); Calibrated: 9/19/2006

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

- Electronics: DAE3 Sn577: Calibrated: 11/21/2006

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

- Measurement SW: DASY4, V4.7 Build 53: Postprocessing SW: SEMCAD, V1.8 Build 172

Cho6/Area Scan (41x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.267 mW/g

Ch6/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm. dy=8mm, dz=5mm
Reference Value = 7.97 V/m: Power Drift =-0.034 dB

Peak SAR (extrapolated) = 0.425 W/kg

SAR(1 g) = 0.235 mW/g; SAR(10 g) = 0.169 mW/g

Maximum value of SAR (measured) = 0.241 mW/g
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womron s FCC SAR Test Report Test Report No © FA740305-01-1-2-01

Test Laboratory: Sporton International Inc. SAR Testing Lab Date: 4/23/2007
Body 802.11b Ch6_DELL D505 Notebook Bottom Touch_Ant-1 Vertical USB
DUT: 740305

Communication System: 802.11b : Frequency: 2437 MHz:Duty Cycle: 1:1
Medium: MSL_2450 Medium parameters used: £= 2437 MHz: 6 = 1.94 mho/m: & = 52.4: p = 1000 kga‘m3
Ambient Temperature  22.8 'C; Liquid Temperature : 21.9 C

DASY4 Configuration:

- Probe: ET3DV6 - SN1788: ConvF(4.11, 4.11, 4.11); Calibrated: 9/19/2006

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

- Electronics: DAE3 Sn577: Calibrated: 11/21/2006

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

- Measurement SW: DASY4, V4.7 Build 53: Postprocessing SW: SEMCAD, V1.8 Build 172

Cho6/Area Scan (41x61x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.290 mW/g

Ché6/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm. dy=8mm. dz=5mm
Reference Value = 3.08 V/m: Power Drift =-0.177 dB

Peak SAR (extrapolated) = 0.482 W/kg

SAR(1 g)=0.218 mW/g; SAR(10 g) = 0.110 mW/g

Maximum value of SAR (measured) = 0.235 mW/g
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Test Laboratory: Sporton International Inc. SAR Testing Lab Date: 4/23/2007
Body_802.11b Ch11_DELL D400 Notebook Bottom Touch_Ant-1_Horizontal USB_2D
DUT: 740305

Communication System: 802.11b : Frequency: 2462 MHz:Duty Cycle: 1:1
Medium: MSL_2450 Medium parameters used: = 2462 MHz: ¢ = 1.96 mho/m: ¢ = 52.4: p = 1000 ke/m3

Ambient Temperature : 22.5 'C; Liquid Temperature ¢ 21.2 'C

DASY4 Configuration:

- Probe: ET3DV6 - SN1788: ConvF(4.11, 4.11, 4.11): Calibrated: 9/19/2006

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

- Electronics: DAE3 Sn377; Calibrated: 11/21/2006

- Phantom: SAM-B: Type: QD 000 P40 C: Serial: TP-1383

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Chl1/Area Scan (41x61x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.480 mW/g

Chl 1/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm. dy=8mm, dz=5mm
Reference Value = 11.1 V/m: Power Drift = -0.127 dB
Peak SAR (extrapolated) = 0.983 W/kg
SAR(1 g) = 0.419 mW/g: SAR(10 g) = 0.200 mW/g
Maximum value of SAR (measured) = 0.458 mW/g
1g/10g Averaged SAR
SAR; Zoom Scan:Vahe Alomg Z, =2, T=2
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wmonian. FCC SAR Test Report Test Report No © FA740305-01-1-2-01

Appendix C — Calibration Data

Calibration Laboratory of
Schmid & Fartner

Engineering AG
Zrughaussirasse 43, B004 Zurich, Bwitzerland

Sehwaizerischer Kalibnigrdions:
Sarvice suisse d'étalonnage
EBarvizio svizzoro di taratura
Ewiss Calibration Service

Accradiad by the Swiss Feceral Office af Metrlogy and Acsraditation acereditation Na.: SCS 108
The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recagnition of calibration cerificaies

ciient  Sporton (Auden) Cersficats No: D2450V2-T36_Jul05
CALIBRATION CERTIFICATE

Dbt D2450V2 - SN: 738

CHILTRIN P s Q4 CAL-0S.vE
Calibration procedure for dipole validation kits

Caibraiion daie JI.I‘I!I' 12, 2005

Candton of e calibraged fem In Tolerance

This calibeation cerificale documents the traceability bo national slandams, which raalize the pryscal unis of measuemants (51}
Thie assureTents gnd the Lncenantes »ith confasnts prababity sre given on the foliowing pages and are part of the cerdificate.

Al zalineaticng have basn cansustad in ihe ciased labarateny ity arirmneeant 1emparaune (22 + 3)°C and numidiy < TR

Caibration Equiprnent used {MABTE chitical for calibration)

Primany Sanzams ics Cal Dats |Calibrates by, Canficate No.j Schedued Calaion

Power meter EFM E442 GE3T430T04 12-0ct-08 (METAS, Mo, 25100212} Oct-05

Power sansar HFE B4E14 US3aT26ETED 12-0ct-04 (METAS, No, 28100412} Oed-05

Relerence 20 dB Azenuaior S 085 (20g) 10-8ig-04 (METAS, ho 251-00402) Aug-LS

Aglerence 10 92 Asenuaior She ST 20100 T0-ug-4 IMETAS, No 251-00402) Aug-05

Relerence Probs ERI0N2 Sy 2024 28-0ct-04 [SPEAG. No, ES3-3028_DciDd) Oet-05

DaEs SN B0 07-Jar-048 (SPEASG, Mo DAES-E01_Jan0E) Jan-06

Secondary Srandanis o= Chack Dsta {in housa] Scheduled Check

Power gengar HE BAETA MY 41052377 18Oct=02 [SPEAG, in house checi Ocl-03) In haowse chigch Dei-085

RF generater RAS SML-0G 100658 ZT-Mtar-02 (SPEAG. In house shack Dee-03) In hepisd chack Dec-05

Natwork Analyzer HF BT53E US3ITIB0EE5 54206  18-Dct-01 [SPEAG. in houss check Mov-04) In housa chack: Now-05

M Euncbion Signaturs

Caibraied by e Meli Labaratory Technician HER ey

LRI

Apmreved by Katja Peiceiis Teshrical Manages Pi‘;?-- S =

Isssad Juy 12, 2008

| This calibration ceificais shall not be reproduced exceot in full without writhen appraval of fhe abaratory.

Cerificate Mo D245003.738_JulDs Page 1 of9
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wmonian. FCC SAR Test Report Test Report No © FA740305-01-1-2-01
Calibration Laboratory of g  Sehwsizerischer Kalibrierdienst
Schmid & Partner ¢ Dervics suisss déimionnage
Enginaering AG Sarvizo svizzero o taratura

S  swiss Calibration Service

Zaughaussirasss 43, BI04 Zurich, Switzeriand

fcrediled by the Swiss Federal Office of Melrcloay and Ascrediation Accreditation Mo; SCS 108
The Swiss Accreditatlon Service is one of the signalores o the EA
Ml aleral Agresmant for tha reeagnition of callbrtion cerlificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |IEEE 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

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

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCCT Guidelines for Human Exposurs to Radiofrequency
Electromagnetic Fialds; Additional Infarmation for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Buletin 65

Additienal Doecumentation:
d) DASY4 System Handbook

Methods Applied and In&rpmtaﬁnn of Parameters:
o  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 frequancy indicated.

s 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 saction, with the arms onented
paraliel o the body axis.

+ Feed Point Impedsnce and Return Loss: These parameters are measurad with the dipole
positionad under the liguid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the fesd point. The Return Loss ensures low
reflected power. Mo uncertainty required,

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

s  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
connecior.

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

Corificate No: D2450V2-T306_Juidd Page 2ol 9
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wmonian. FCC SAR Test Report

Test Report No - FA740305-01-1-2-01

Measurement Conditions

DASY system configuration. as far as nol given on page 1

DASY Version DASY4 V4.8

Extrapolation Advanced Extrapalation

Phantom Miodutar Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Area Scan resolution dx, dy =15 mm

Zoom Sean Resolution dx, dy. d= =5 mm

Frequency 2450 MHzZ £ 1 MHz
Head TSL parameters

The following parameters and calcwations were apphed.
Temperature Pearmittivity Conductivity

Nominal Head TSL parameters 220C 392 1.8 mhadrm

Measured Head TSL parameters (22.020.2)'C BExE%R .73amnom+6 %

Head TSL temparature during test (22.0£0.2)°C — —
SAR result with Head TSL

SAR averaged over 1 em’ |1 g) of Head TSL condition

5AR measured 250 mv¥ input power 13.1mWig

SAR rormalized normaized o 1W s2amiig

SAR for nominal Head TSL parameters

normaized o 1W

2.8 mW [ g £17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

condition
SAR measurad 250 mVW input power B1iml/lg
SAR rormalized normakzed fo 1W 245miVig

SAR for nominal Head TSL parameters

24.7 MW/ g £ 16.5 % (k=2)

normalized to 1W

! Carrection to nominal TSL paremeters according 1o d). chepler *SAR Sensitivities”

Certficate MNo: D2450V2-T36_Julls Page 3ol 3
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wmonian. FCC SAR Test Report

Test Report No - FA740305-01-1-2-01

Body TSL parameters
The folicwing parameters and calculations were applied,

Ternperature Permittivity Conductivity
HNominal Body TSL parameters 220°C | 527 1.85 mha'm
Measured Body TSL parameters 22.2+02)°C | 52.5+08% 2.02 mha'm £ 8 %
Body TSL temperature during test (22+02C . - —
SAR result with Body TSL

| SAR averaged over 1cm’ (1 g) of Body TSL candition
5AR measured 250 mW input power | 1.5 mW (g
SAR normalized narmalized 1o W I S4.0mW /g

| SAR for nominal Body TSL parameters © narmaized o W | 528 mW /g £17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
S5&R measured 250 mW input power | B2EmMN /g

| SAR normalized normaized 1o 1W 250mW /g

! SAR for nominal Body TSL parameters © normadizad o W 24.5 mW | g £ 16.5 % (k=2)

# Corraction to nominal TSL paramaters according io d). chaptar *SAR Sensitivities”

Certficale No: D2450V2-T36_Jull5 Page 4 of 8
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Appendix
Antenna Parameters with Head TSL

Impedance, fransformed to feed point BIEQ+AT0
Return Loss -26.0dB

Antenna Parameters with Body TSL

Impedanas, transformad to feed paint 4980+ 530
Return Loss -255d8

General Antenna Parameters and Design

| Elestrizal Relay (one direstion ) 1.157 ns

After long term use with 100V radiated power, only a slight warming of the dipole near the feedpoint cen be measured.

Thi dipale is made of standard samingsd coaxial cable. The canter conducior of the feading fine is directly connacied to the
gacons arm of the dipele, The antenna | therefore short-circuited for DC-signals.

Mo exczsslve force musl be soplied to the dipole arms, because they might bend or the soldered connections maear tha
feedooint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufacturad on August 26, 2003
Car#icate Ne: C2450V2-736_Jubls Page Sof 3
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wmonian. FCC SAR Test Report Test Report No © FA740305-01-1-2-01

DASY4 Validation Report for Head TSL

Duate/Time: 12.07.2005 12:53:00
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Scrial: D2450V2 - SN736

Communication System: CW-2450; Frequency: 2450 MHz: Duty Cyele: 1:1
Medium: HSL U10 BB

Medium parameters used: = 2450 MHz o = 1.73 mho/m: & = 38.5: p = 1000 kg/m’
Phantom scction: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASYS Configuration:

Probe: ES30V2 - SN3025; ConvF{d.4, 4.4, 4.47; Calibrated: 29 102004

Sensor-Surfisce; 4mm {Mechanical Surface Detection )

Electiromcs: LA LS Sabil ] Ualibraded: 22N R

PFhnnbom: Flat Phamom 5.0 {front); Type: QERHIEPS0AA

Measurement SW; DASYS, V4.5 Build 3); Pessprocesaing 5W, SEMCAD, V1LE Build 149

Pin = 250 mW; d = 10 mm 2/Arca Scan (41x61x1):

Measurement gnd: d<=15mm, dy=153mm
Maximum value of SAR {interpolated) = 16.6 mW/g

Pin =230 mW: d = 10 mm 2/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: de=5mm, dy=Smm, dz=5mm

Reference Value = 91 .6 Vm; Power Dnift = 0.077 dB

Peak SAR (exrapolaed) = 27.0 Wike

SAR(L g) =131 mW/g SARIIU g) =613 mWig

Maximum value of SAR (measured) = 150 mWig

dB
.00

-6.00

-12.0

-18.0

240

-30.0

0 dB = 13.0mW/g

Corificabe N CI2450V2-736_Juls Pagefiof8

©2007 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev. 01



wmonian. FCC SAR Test Report Test Report No © FA740305-01-1-2-01

Impedance Measurament Plot for Head TSL
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DASY4 Validation Report for Body TSL
Date Time: 11.07.2005 17:33:33

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450Y2; Serial: D2450V2 - SNT36

Communication System: CW-2450; Frequency: 2450 MHz: Duty Cycle: 111
Mediom: MSL 2450

Medium parameters used: £= 2450 MHz; o = 2.02 mho/m; £ = 52.5; p = 1000 kg/m’
Phantom section: Flat Sechon

Measurement Standard: DASY 4 (High Precision Asscssment)

DASY4 Configuration:
o Probe: ESIDVI . SNI025; ConvFid.13, 4.13, 4.13); Callbrated: 29.10.2004
Sensor-Surface: dmm (Mechanical Surface Detection)
Electronics: DAES Snéd 1; Calibrated: 22.07.2004
Phareom: Flat Phantom 5.0 (frontk Type: QDEMPS0AA
Mensurement 5W- DASYA, WA 6 Build 4; Postpmcsssimg SW: SEMOAD, VLA Bulld 14%

Pin =250 mW; d = 10 mm/Area Scan (Blx81x1):

Mezsurement grid: dx=15mm, dv=15mm
Maximum value of SAR (interpolated) = 15.8 mWig

Pin =250 mW; d = 10 mm/Zoom Scan (TxTx7)Cube 0:
Megsurement grid: dx=5mm, dy=5mem, dz=Smm

Reference Value = 83,9 Vim,; Power Dirift = 0160 dB

Peak SAR (extrapalated) = 27.6 Wika

SAR(] g) = 13.5 mW/g; SAR(10 g) = 6.26 mW/g

Maximum value of SAR (measured) = 15.5 mWig

d
0.on

-8.00

-16.0

-24.0

-32.0

-40.0

NdR =15 5mWig
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Impedance Measurement Plot for Body TSL
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Test Report No

FA740305-01-1-2-01

Calibration Laboratory

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich,

Accradited by the Swiss Faderal Offica of Matrology and Accreditation

of

Switzerland

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

client  Sporton (Auden)

Service sulsse d'étalonnage
Servizio svizzars di taratura
Swiss Calibration Service

Accraditation No.: SCS 108

Centficate no: ET3-1788_Sep06

Schweizerischer Kalibrisrdienst

[CALIBRATION CERTIFICATE

Object

Calibration procadure]{s)

Calioration date:

Condition of the calibrated ilem

Primary Standards

Power meter E447198
Powar sansor E447120
Power sensor E44124
Raferenca 3 dB Attenuator
Reference 20 dB Attenuator
Refarenca 30 dB Attanuator
Reference Probe ESIDV2
DAE4

| Secondary Standards
RF generztor HP 8E48C
Natwork Analyzer HP 8753

Calibrated by:

Approved by

Calibration Equipmant used (MATE:

ET3DVE - SN:1788

QA CAL-01.v5

Calibration procedure for dosimetric E-field probes

Seplember 19, 2006

In Tolerance

critieal for calibration)

This calibration certificale documents the traceability to national standards, which realiza tha physical units of maasuramants (S1).
The measurements and tha unoerdaintios with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the chosed laboratory facility: amdronmant tamparature (22 = 3)°C and humidity < 70%.

D& Cal Data (Calmratad by, Cartificata No ) Schedulad Calibration
GB41I838T4 5-Apr-06 (METAS, No. 251-00557) Apr0T |
MY41495277 5-Apr-06 (METAS, No. 251-00557) Apr0T
My 41496087 5-Apr-06 (METAS, No, 251-00557) Ape07T

| BN: 853054 {3c) 10=-Aug-08 (METAS, No. 217-00332) Aug-07

| 5K: 55086 {20b) 4-Apr-05 (METAS, No. 251-00558) Apr0T
SK: 55129 (30b) 10-8u0-08 (METAS, No. 217-00553) Aug-O7

| 5N 3013 2-Jan-U5 {SPEAG, No. ES3-3013,_Jan06) Jan-07

| sN: 654 21-Jun-05 (SPEAG, No, DAE4-654_Jun06) Jun-07
1o # Gheck Date (in housa) Schedulad Chack

US3B42U071700
LIZ3T 340585

Name
Katjs Pokovic

Mials Kustar

4-Aug-88 (SPEAG, in house chack Nov-03)
18-0ct-01 {SPEAG, in house chack Nov-05)

Function

Technics! Managar

Quality Manager

In house check: Now-07
In house check: kov 08

Signature

Fd

Issued: September 19, 2006

This calibration certificate shall not be reproduced except in full withaut written approval of the laboratory
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Calibration Laboratory of ce“"c\'_lj":;,, g Schwelzerischer Kallbrierdienst

Schmid & Partner e c Service suisse d'étalonnage
Engineering AG So—od Servizio svizzero di taratura

Zeughaussirasse 43, 3004 Zurich, Switzerland ,/FFI‘SI\:\ S Swiss Calibration Service

Accreditac by the Swiss Federal Office of Metrology and Accreditation Accreditation Mo.: SCS 108

The Swiss Accreditation Sarvice Is one of the signatories to the EA

Multilateral Agreemeant for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx, v,z sensitivity in free space

ConF sensitivity in TSL / NORMx,y,z

DCP diode compression point

Polarization ¢  rotation around probe axis

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

measurement center), i.e., § = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a) |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

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

Methods Applied and Interpretation of Parameters:
» NORMx,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx.y .z are only intermediate values, i.e., the uncertainties of
NORM®x,y,z does nat effect the E>-field uncertainty inside TSL (see below ConvF),

o NORM(fx,y,z = NORMXx,y,z * frequency response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of
the frequency respense is included in the stated uncertainty of ConvF.

s DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of
power sweep (no uncertainty required). DCP dces not depend on frequency nor media.

e ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (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 to the boundary. The sensitivity in TSL cerresponds to

.NORMx,y,z * ConvF whereby the uncertainty 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.

= Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a
flat phantom exposed by a patch antenna.

e Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center
from the probe tip (on probe axis). No tolerance reguired.
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ET3DV6 SN:1788 September 19, 2006

Probe ET3DV6

SN:1788

Manufactured: May 28, 2003
Last calibrated: September 30, 2004
Recalibrated: September 19, 2006

Calibrated for DASY Systems

[Note: non-compatible with DASYZ systeml)

Certificate No: ET3-1788_Sepd& Page 3of 8

©2007 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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ET3DV6 SN:1788 September 19, 2006

DASY - Parameters of Probe: ET3DV6 SN:1788

Sensitivity in Free Space™ Diode Compression®
NormX 1.73£104%  pVi(Vim)? DCP X 95 mV
NormY 1.67 +10.1% pW(Wmf DCPY 101 mvy
NormZ 170 £+101%  pVI(V/m) DCP Z 93 mv

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page E.

Boundary Effect

TSL 900 MHz Typical SAR gradieni: 5 % per mm
Sensor Center to Phantom Surfaee Distance 3.Fmm 4.7 mm
SAR, [%] Without Correction Algarithm 7.9 4.3
SARg, [%] With Comrection Algorithm 0.1 0.3

TSL 1810 MHz Typical SAR gradient: 10 % per mm
Sensor Cenler to Phantem Surface Distance 37 mm 4.7 mm
SARp, [%] Without Correction Algorithm 11.8 7.0
SAR,, [%] With Corraction Algorithm 0.2 0.4

Sensor Offset

Probe Tip to Sensor 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 uncerainties of NormoCY, Z do not aflect tha E'-eld uncertainty ingide TSL (see Page B).
® Mumerical linearization parametar Uncertainty not raquirad

Certificate No: ET3-1788_Sep08 Page 4 of &
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ET3DV6 SN:1788 September 19, 2006

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

e

-

=
i

Frequency response (normalized)
z
-]
$
]

08 | —_—

|
0.7 ‘
0_6 { { !

! | | |
05 A U | S P | S ¥
0 500 1000 1600 2000 2500 3000
f [MHz]
—a—TEM —o—R22
Uneertainty of Frequency Response of E-field: £6.3% (k=2)
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ET3DV6 SN:1788 September 19, 2006

Receiving Pattern (¢), $ = 0°

f= 600 MHz, TEM fi110EXX ‘ f= 1800 MHz, WG R22
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!
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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ET3DV6 SN:1788 September 19, 2006

Dynamic Range f(SAR;,..4)
(Wavequide R22, f = 1800 MHz)
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Uncertainty of Linearity Assessment: * 0.6% (k=2)
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ET3DV6 SN:1788

September 19, 2006

Conversion Factor Assessment

f =900 MHz, WGLS RS (head)

f= 1810 MHz, WGLS R22 (head)

35 - 300
3.0 £ 250
x 2 £ 200
= =
E 20 - E
> = 15.0
£ s 3
& [
g S 5 10.0
0.5 5.0
0.0 0.0 T -
0 20 40 60
2[mm] z[mm]
—&— Analytical —¢— Measurements =0 Analytical —O0— Measurements
{[MHz] Validity [lclHa:]c TSL  Permittivity Conductivity  Alpha Depth ConvF Uncertainty
200 +80/+100 Head 415+5% 08715% 048 1.94 6.60 +11.0% (k=2)
1810  +£50/£100 Head 40.0+5% 1.40+5% 048 274 530 £ 11.0% (k=2)
2000 +50/%£100 Head 40.0+5% 1.40t5% 0.83 275 500 +11.0% (k=2)
2450 +E0/=£100 Head 392+ 5% 1.80+5% 068 1.96 4,66 11.8% (k=2)
200 £ 80 /%100 Body 85.0+5% 1.05+5% 045 @ 212 633 £11.0% (k=2)
1810 +50/£100 Body 53.3x5% 1.52z5% 059 289 487 +11.0% (k=2)
2000 +£50/£100 Body 53.3+5% 1.52+5% 0.56 279 450 =11.0% (k=2)
2450 +50/+100 Body 52.7+5% 1.95:t5% 080 170 411 £11.8% (k=2)

 The validity of % 100 MHz only zpplies for DASY v4.4 and higher (see Page 2). The uncertainty s the RSS
of the ConvF uncertainty at calibration frequency end the uncertainty for the indicated frequency band.
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ET3DV6 SN:1788 September 19, 2006

Deviation from Isotropy in HSL
Error (4, 9), f = 900 MHz

Error [dB]

a

B-1.00-0.60 8-060--060 B-0.60--040 W-0.40-0.20 W-0.20-0.00

Oo00-0.20 WO.20-040 D040-060 B0E0-080 MWO.80-1.00

Uncertainty of Spherical Isotropy Assessment: ® 2.6% (k=2)
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Calibration Laboratory of
Schmid & Partner
Engineering AG

e
AN,

e,
o

i

Schweizerischer Kalibrierdienst
Bervice suisse d'étalonnage

T——r Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland ";4_‘, N .‘3-3 Swiss Calibration Service
falug |y

Accredited by (he Swiss Federal Office of Matrology and Ascreditation Acereditation No.: SCS 108

Tha Swisse Accraditation Sarvice is one of tha signatorias to the EA
Multilateral Agreement for the recognition of calibration certificates

cient  Sporton (Auden) Certificate No: DAE3-577_Nov06

CALIBRATION CERTIFICATE

Objact DAE3 - SD 000 D03 AA - SN: 577

Calibration procedure(s) QA CAL-06.v12

Callbration data: November 21, 2006

Caondition of the calibrated e |n Tolerance

Calibration Equipment usad (MATE critical for calibration)

Calibration procedure for the data acquisition electronics (DAE)

This calibration certficate documents the traceability to national standards, which realize the physical units of measurements (S1).
The meesurements and the uncenainties with confidence probability are given on the following peges and are pert of the certificate.

All calibrations have been conducted in the closed |aboratory facility: environment temperatura (22 £ 3)°C and humidity < 70%.

Calibrated by: Eric Hainfeld Technician

This calibration cedificate shall nol be reproduced sxcept in iull withoul whitten approvel of the aboratory.

Primary Standards ID# Cal Date (Calibested by, Cedificate No.) Scheduled Calibration

Fluke Process Calibrator Typa 702 | SN: 6295803 13-0ct-08 (Elcal AG, No: 5482) Oct-07

Keithley Multimeter Type 2001 Sh: 0810278 03-0ci-08 (Elcal AG, No: 5478) Oct-07

Secondary Standards D& Check Date ;fn house) Scheduled Check

Calibrator Box V1.1 SE UM3 006 AS 1002 15-Jun-08 (SPEAG, in house check) Im house check Jun-07
Name Function

ed by: Fi : e S
Approved by: n Bomholt R&D Director f,&éa'ﬂf';ﬁ

Issued: November 21, 2006
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Calibration Laboratory of s“‘w"’z} g  Schweizerischer Kalibrierdienst

Schmid & Partner imi"\%—-"“{’mj’; c Service suisse d'étalonnage
Engineering AG T Servizio svizzero di taratura

Zeughausstrasse 43, B004 Zurich, Swilzerland "l/,;:fﬁ\\\w\? S swiss Calibration Service

ok

Accredited by the Swiss Federal Office of Metrology and Accreditation Accreditation No.: 'SCS 108

The Swiss Accreditation Service Is one of the signatories to the EA

Multilateral Agr t for the ition 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

s 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.

= Connector angle: The angle of the connector is assessed measuring the angle

mechanically by a tool inserted. Uncertainty is not required.

* The following parameters 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.

»  Common mode sensitivity: Influence of a positive 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.

» AD Converter Values with inputs shorted: Values on the internal AD converter

corresponding to zero input voltage

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

zero voltage measurements.

* [nput Offset Current: Typical value for information; Maximum channel input offset current,

not considering the input resistance.

= Input resistance; DAE input resistance at the connector, during internal auto-zeroing and

during measurement.

« Low Baitery Alarm Voltage: Typical value for information: Below this voltage, a battery

alarm signal is generated.

« Power consumplion: Typical value for information. Supply currents in various operating

modes.
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DC Voltage Measurement
AJD - Converter Resolution nominal
High Range: 1LEB = 6.1p\V full range = -100...+300 mV/
Low Ranga: 1LSB = B1nV full range = -1....... +3my
DASY measurement parameters: Auto Zerc Time: 3 sec: Measuring time: 3 sec

Calibration Factors X b 4 F4

High Range 404.355 £ 0.1% (k=2) | 403.806 £ 0.1% (k=2) | 404.276 £ 0.1% (k=2)

Low Range 3.92854 + 0.7% (k=2) | 3.93862 + 0.7% (k=2) | 3.93581 £ 0.7% (k=2)
Connector Angle

Connector Angle to be used in DASY system 2BB+1°
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Appendix
1. DC Voltage Linearity
High Range Input (uV) Reading (uV) Error (%)
Channel X + Input 200000 199998.5 0.00
Channel X + Input 20000 20005.87 0.03
Channel X = Input 20000 -19688.71 -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 2 + Input 200000 200000.6 0.00
Channel Z + Input 20000 20005.24 0.03
Channel Z - Input 20000 -20001.80 0.01
Low Range Input (uV) Reading (uV) Error (%)
Channel X + Input 2000 19898 0.00
Channel X + Input 200 200.27 013
Channel X - Input 200 -200.73 0.36
Channel Y + Input 2000 20001 0.00
Channel ¥ + Input 200 199.22 -0.39
Channel ¥ - Input 200 -200.86 043
Channel Z + Input 2000 19888 0.00
Channel Z + Input 200 198.28 -0.36
Channel Z = Input 200 -200.94 0.47
2, Common mode sensitivity
DASY measurement paramaters: Auto Zero Time: 3 sec; Mesasuring time: 3 sac
Common mode High Range Low Range
Input Voltage (mV) Average Reading (pV) Average Reading (uV)
Channel X 200 14.24 12.49
- 200 -1213 -12.82
Channel ¥ 200 -6.51 -7.06
= 200 6.05 5.81
Channel Z 200 1.09 0.86
- 200 -2.86 -2.63
3. Channel separation
DASY measurement parameslars: Aulo Zare Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) Channel X (uV) | Channel Y (uV) Channel Z (uV)
Channel X 200 2.51 0.08
Channel Y 200 0.43 - 3.37
Channel Z 200 -0.55 0.96 -
Certificate No: DAE3-577_Nov06 Page 4 of 5

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

Rev. 01



wmonian. FCC SAR Test Report

Test Report No -

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 ¥ 15851 16305
Channel Z 16208 17068

5. Input Offset Measurement

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

FA740305-01-1-2-01

Input 10MQ
Average (uV) min. Offset (uV) | max. Offset (uV) S I;)jf;_;atlon
Channel X -0.51 -1.55 .47 0.50
Channel ¥ -2.06 -4.32 -0.85 0.60
Channel £ -1.63 -2.56 -0.15 0.35
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <26fA
7. Input Resistance
Zerging (MOhm) Measuring (MOhm)
Channel X 0.2000 199.8
Channel Y 0.2000 200.7
Channel Z 0.2000 199.8
8. Low Battery Alarm Voltage (verified during pre test)
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.9
Supply (- Vee) : T8
9. Power Consumption (venfied during pre test)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vec) +0.0 +6 +14
Supply (- Vec) -0.01 -8 -8
Certificate No: DAE3-577_MNov06 Page 50of 5
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