=nn FCC SAR Test Report Test Report No  : FA810601

Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2008/1/12
Left Cheek CDMA2000 AWS Ch450 RC1 2D
DUT: 810601

Communication System: CDMA ; Frequency: 1732.5 MHz:Duty Cycle: 1:1
Medium: HSL_1800 Medium parameters used : f=1732.5 MHz: 0 = 1.37 mho/m: £ = 39.4: p= 1000 kg/m?
Ambient Temperature * 23.8 C: Liguid Temperature : 21.5 C

DASY4 Configuration:

- Probe: ET3DV6 - SN1787: ConvF(5.16. 5.16. 5.16): Calibrated: 2007/8/28

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

- Electronics: DAE4 Sn778: Calibrated: 2007/9/17

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

- Measurement SW: DASY4, V4.7 Build 55: Postprocessing SW: SEMCAD, V1.8 Build 176

Ch450/Area Scan (41x131x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.805 mW/g

Ch450/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm. dy=8mm. dz=5mm
Reference Value = 1.69 V/m: Power Drift =-0.137 dB

Peak SAR (extrapolated) = 1.58 Wikg

SAR(1 g) = 0.869 mWi/g: SAR(10 g) = 0.440 mW/g

Maximum value of SAR (measured) = 1.02 mW/g

1g/10g Averaged SAR

SAR; Zoom Scan:'Vale Along Z, ¥=1, ¥=1
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=eanins FCC SAR Test Report Test Report No  : FA810601

Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2008/1/12
Left Cheek CDMA2000 PCS Ch1175 RC3 2D
DUT: 810601

Communication System: CDMA ; Frequency: 1908.75 MHz:Duty Cyecle: 1:1
Medium: HSL_1900 Medium parameters used: = 1909 MHz; ¢ = 1.4 mho/m: &_= 39.2: p=1000 kg/m?
Ambient Temperature * 23.8 C: Liguid Temperature : 21.5 C

DASY4 Configuration:

- Probe: ET3DV6 - SN1787: ConvF(5.16. 5.16. 5.16): Calibrated: 2007/8/28

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

- Electronics: DAE4 Sn778: Calibrated: 2007/9/17

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

- Measurement SW: DASY4, V4.7 Build 55: Postprocessing SW: SEMCAD, V1.8 Build 176

Ch1175/Area Scan (41x131x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.791 mWi/g

Ch1175/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm. dy=8mm. dz=5mm
Reference Value = 0.769 V/m: Power Drift =0.155 dB

Peak SAR (extrapolated) = 1.43 Wikg

SAR(1 g) = 0.764 mWig: SAR(10 g) = 0.393 mW/g

Maximum value of SAR (measured) = 0.898 mW/g

1g/10g Averaged SAR

SAR; Zoom Scan:'Vale Along Z, ¥=0, ¥=1
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=nn FCC SAR Test Report Test Report No  : FA810601

Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date : 2008/1/17
Body CDMA2000 Cellular Ch384 Rear Face with 1.5cm Gap FCH-RC1 2D
DUT: 810601

Communication System: CDMA ; Frequency: 836.52 MHz:Duty Cycle: 1:1
Medium: MSL_850 Medium parameters used: f=837 MHz: 6 =0.971 mho/m: & =55.1: p= 1000 kg/m?
Ambient Temperature * 22.8 C: Liguid Temperature : 21.7 C

DASY4 Configuration:

- Probe: ET3DV6 - SN1787: ConvF(6.1. 6.1. 6.1): Calibrated: 2007/8/28

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

- Electronics: DAE4 Sn778: Calibrated: 2007/9/17

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

- Measurement SW: DASY4, V4.7 Build 55: Postprocessing SW: SEMCAD, V1.8 Build 176

Ch384/Area Scan (51x81x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.376 mWi/g

Ch384/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm. dy=8mm. dz=5mm
Reference Value = 7.13 V/m: Power Drift = 0.146 dB

Peak SAR (extrapolated) = 0.483 Wikg

SAR(1 g) = 0.364 mW/g: SAR(10 g) = 0.251 mW/g

Maximum value of SAR (measured) = 0.392 mW/g

1g/10g Averaged SAR

SAF; Zoom Scan:'Vale Along Z, ¥=2 ¥=2
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=nn FCC SAR Test Report

Test Report No

. FA810601

Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2008/1/16
Body CDMA2000 AWS Ch450 Rear Face with 1.5cm Gap FCH-RC3 2D
DUT: 810601

Communication System: CDMA ; Frequency: 1732.5 MHz:Duty Cycle: 1:1

Medium: MSL_1800 Medium parameters used: f=1732.5 MHz: o = 1.47 mho/m: & = 52.6: p= 1000 kg/m’®

Ambient Temperature * 22.8 C; Liguid Temperature : 21.4 C

DASY4 Configuration:

- Probe: ET3DV6 - SN1787: ConvF(4.68. 4.68. 4.68): Calibrated: 2007/8/28

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

- Electronics: DAE4 Sn778: Calibrated: 2007/9/17

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

- Measurement SW: DASY4, V4.7 Build 55: Postprocessing SW: SEMCAD, V1.8 Build 176

Ch450/Area Scan (51x81x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.274 mW/g

Ch450/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm. dy=8mm. dz=5mm
Reference Value = 7.32 V/m: Power Drift =-0.121 dB

Peak SAR (extrapolated) = 0.352 Wkg

SAR(1 g) = 0.239 mW/g: SAR(10 g) = 0.155 mW/g

Maximum value of SAR (measured) = 0.256 mW/g

Ch450/Zoom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 7.32 V/m: Power Drift =-0.121 dB

Peak SAR (extrapolated) = 0.358 W/kg

SAR(1 g) = 0.236 mW/g; SAR(10 g) = 0.146 mW/g

Maximum value of SAR (measured) = 0.261 mW/g

1g/10g Averaged SAR
SAR; Zoom Scan:Vahie Along 2, X=2, ¥=2
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=eanins FCC SAR Test Report Test Report No  : FA810601

Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2008/1/16
Body CDMA2000 PCS Ch600 Rear Face with 1.5cm Gap FCH-RC1 2D
DUT: 810601

Communication System: CDMA ; Frequency: 1880 MHz:Duty Cycle: 1:1
Medium: MSL_1900 Medium parameters used: {= 1880 MHz: ¢ = 1.54 mho/m: ¢ =51.3: p= 1000 kg/m?

Ambient Temperature * 22.5 C; Liquid Temperature : 21.7 C

DASY4 Configuration:

- Probe: ET3DV6 - SN1787: ConvF(4.68, 4.68, 4.68): Calibrated: 2007/8/28

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

- Electronics: DAE4 Sn778: Calibrated: 2007/9/17

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

- Measurement SW: DASY4, V4.7 Build 55: Postprocessing SW: SEMCAD, V1.8 Build 176

Ch600/Area Scan (51x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.217 mW/g

Ch600/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm. dy=8mm. dz=5mm
Reference Value = 7.08 V/m: Power Drift =-0.106 dB

Peak SAR (extrapolated) = 0.305 W/kg

SAR(1 g) = 0.201 mW/g; SAR(10 g) = 0.122 mW/g

Maximum value of SAR (measured) = 0.222 mW/g

1g/10g Averaged SAR
SAR, Zoom Sean‘Vabe Along Z, X=2, Y=2
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=nn FCC SAR Test Report Test Report No  : FA810601

Appendix C — Calibration Data

A,

Calibration Laboratory of W,
=2

Schmid & Partner
Engineering AG

Zoughausstrasse 43, 8004 Zurich, Switzerland

Schwelzerscher Kalibrierdianst
Service suisse d'élalonnage
Sarvizio svizzers di taratura
Bwiss Calibration Sarvice

2,
s

P —,
A
JARE

.“r‘ 1)
i,

i

“

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

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agraamant for the recognition of calibration centificates

client  Sporton (Auden)

CALIBRATION CERTIFICATE

Cartificate No: D1900V2-5d041_Mar06

Object 01900V2 - SN: 5d041

QA CAL-05.v6
Calibration procedure for dipole validation kits

Calibraticn procadura(s)

Calibration dafe: March 21, 2006

Condition of the calbrated item |0 Tolerance

This calicration cedificate documents the lraceabilily to national standards, which realize the physical units of maasurements {51).
The measurements and the uncertainiies with confldence probability are givan on the following pages and are par of the carificala.

All calibrations hava been conductsd in the closed laboratory facility: envirnment lamperature (22 4 3)°C and humidity = 70%.

Calitration Equipment used (MATE critisal for calibration)

This callbration cerificate shall not be reproduced except in full without written approval of the laboratory.

Primary Siandards ID# Cal Date (Caliorated by, Certificate Ma.) Scheduled Calibration
Pawer metar EPM-442A GB3T4B0704 04-Der-05 (METAS, No. 251-00516} Qct-08
Power sensor HP 84814 537292783 04-0ct-05 (METAS. No. 231-00516) Oct-08
Reference 20 ¢B Attenuator SN 5086 (20g) 11-Aug-05 (METAS, No 251-00498) Aug-06
Refarence 10 £B Altanuator SN: 5047.2 (14r) 11-Aug-05 (METAS, No 251-00498) Aug-06
Retaranca Probe ET3DVE SNz 1507 28-0ct-05 (SPEAG, No. ET3-1507_Octis) Oct-08
DAE4 SN 601 15-Dec-05 (SPEAG, No. DAE4-601_Dec03) Dec-06
Seccndary Standards o# Check Date (In house) Schaculed Check
Power sensor HF 8481A MY41082317 18-0¢c1-02 (SPEAG. In hause check Oct-05) In house check: Det-07
RF genarator Anilent E44218 MY410006875 11-May-05 [SPEAG, in house chack Nov-03) In house check: Naov-07
Network Analvzer HP 8753E US3T300585 54206  16-Oct-01 (SPEAG. In house check Nov-05) In house check: Nov-06
Mame Function Signaiure
Calibrated by: Judith Miiller Laboratery Technician Fat | = o
v £ o it
t ,.f/ ].sg_f. (AN I,It.”;_,
Appraved by: Katjs Pokovic Techrical Manages —3

S

Issued: March 22, 2006

Certificate MNo: D1900V2-54041_Mar(6

Fage 1 of 9
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=nn FCC SAR Test Report Test Report No  : FA810601

Calibration Labﬂrato"Y of S\“i@"’/—; g  Schweizerischer Kalibrierdienst
Schmid & Partner % c Service suisse d'étalonnage
Englneenng AG L Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurieh, Switzerland 5 Swiss Calibration Service

AN
AT

Accredited by the Swiss Federal Office of Melrology and Accreditation Accreditation No.: SCS 108
The Swiss Accredilation Service is one of tha signataries to the EA
Multiiateral Agreemant for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.,y.z
NIA 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 Absarption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques', December 2003
CENELEC 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
¢) Federal Communications Commission Office of Engineering & Technology (FCC QET),

"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

b

—

Additional Documentation:
d) DASY4 System Handbook

Methods Applied and Interpretation of Parameters:
* Measurement Conditions: Further detalls are available from the Validation Report at the end
of the cerlificate. All figures stated in the certificate are valid at the frequency indicated.

s Antenna Parameters with TSL: The dipole is mounted with the spacer fo 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 Lass: 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 staled 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.

Certificate No: D1900V2-5d041_Mar0G Page 2 of 8
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=nn FCC SAR Test Report

Test Report No FA810601
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

Distance Dipole Center - TSL 10 mm * with Spacer

Area Scan resolution dx, dy =15 mm

Zoom Scan Resolution dx, dy, dz =5 mm

Fraequency 1800 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

Measured Head TSL parametars {(220+£0.2)"C 3904+6% 1.42 mho/m £ € %

Head T5L temperature during test (21.5£02)°C — i
SAR result with Head TSL

SAR averaged over 1 em® (1 g) of Head TSL condition

SAR measured 250 mW input pawer 975 mW /g

SAR nomallzed normalized to 1W 39.0mW /g

SAR for nominal Head TSL parameters '

narmalized to 1W

384 MW/ g+17.0 % (k=2)

SAR averaged over 10 cm” (10 g) of Head TSL Condition
SAR measured 250 mW inpul power SATmW /g
SAR normalized normalized to 1W 207 mW /g

SAR for nominal Head TSL paramaters '

norrhalized to 1W

205 mW /g £16.5 % (k=2)

! Correction to nominal TSL parameters according to d), chapter "SAR Sensitivities"

Certificate No: D1900V2-5d041_M=r08

Page 3 of 9
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=eanins FCC SAR Test Report Test Report No @ FA810601
Body TSL parameters
The following parameters and calculations ware applisd.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mhofm
Measured Body TSL parameters (220+0.2)°C E47+6% 1.54 mho/m £ 6 %
Body TSL temperature during test (21.6£0.2)°C — —_—
SAR result with Body TSL
SAR avaraged over 1 em’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 102mwWig
SAR normalized normalized to 1W 40BmW /g
SAR for nominal Body TSL paramaters * normalized lo 1W M1 mW/gx17.0 % (k=2)
SAR averaged over 10 em® {10 g} of Body TSL candition
SAR measured 250 mW input power 540mW /g
S5AR nomalized normalized to 1W 21.86mW (g
SAR for nominal Body TSL parameters * normalized lo 1W 218 mW /g £16.5 % (k=2)

# Carrection to nominal TSL parameters according to d), chapter "SAR Sensitivitias”

Cerlificate No: D1000V2-54041_Mar(g Page 4 of @
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=nn FCC SAR Test Report Test Report No  : FA810601

Appendix

Antenna Parameters with Head TSL

Impedance, lransformed Lo feed point 535 n+510

Return Loss -2484d8

Antenna Parameters with Body TSL

Impecance, transformed to fead point ATOG+63[0

Relurn Loss -23.4dB

General Antenna Parameters and Design

Elscirical Delay (one direction) 1.200 ns

After long term use wilh 100W radiated power, only a slight warming of the dipale 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 ta the
second arm of the dipole. The antenna is therefore short-circuiled for DC-signals.

Mo excessive force must be applied lo the dipole arms, because they might band or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on July 4, 2003
Cerlificate No: D1900V2-54041_Mar(g FPageSof9
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~wonus FCC SAR Test Report Test Report No  : FA810601

DASY4 Validation Report for Head TSL

Date/Time: 14.03.20006 16:18:53
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DI1900V2; Serial: D1900V2 - SN:53d041

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

Medium: HSL U10 BB;

Medium parameters used: f= 1900 MHz; ¢ = 1.42 mho/m; = 39.4; p = 1000 kgr’m’
Phantom seetion: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
& Probe: ET3DVE - SN1507 (HF ), ConvE{4.74, 4.74, 4.74); Calibrated: 28.10.2005
= Sensor-Surface: 4mm (Mechanical Surface Detecrion)
®  Electronics: DAE4 Sno0 1; Calibrazed: 15.12.2005
®  Phantom: Flat Phantom 5.0 (front): Type: QDOOOPS0AA; ;

®  Measurement SW: DASY4, V4.7 Build 14; Postprocessing SW: SEMCAD, V1.8 Build 163

Pin =250 mW; d = 10 mm/Area Scan (71x71x1): Measurement grid; dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 11.7 mW/g

Pin =250 mW; d = 10 mm/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm. dy=5mm,
dz=5Smm
Reference Value = 90.9 V/m; Power Drift = -0.093 dB
Peak SAR (extrapolated) = 16.6 Wikg
SAR(1 g) = 9.75 mW/g; SAR(10 £) = 5.17 mW/g
Maximum value of SAR (measured) = 11.1 mWi/g
dB

I 0.000
-8.00

-16.0
-24.0
-32.0
-40.0
0dB=11.1mW/g
Certificate No: D1900V2-5d041_MarD6 Page 6 of 8 R
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~wonus FCC SAR Test Report Test Report No  : FA810601

Impedance Measurement Plot for Head TSL

14 Har 2006 dl:15@rS4
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~wonus FCC SAR Test Report Test Report No  : FA810601

DASY4 Validation Report for Body TSL
Date/Time: 21.03.2006 13:59:55

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

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

Medium: MSL U10:

Medium parameters used: = 1900 MHz; o = 1.54 mho/m; g, = 34.7: p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
e Probe: ET3DVE - SNI50T (HF); ConvFi4.3, 4.3, 4.3} Calilyratad: 28.10.2005
»  Sensor-Surface; 4mm (Mechanical Surface Detection)
#  Electronics: DAE4 Sn601; Calibrated: 15.12.2005
®  Phantom: Flat Phantom 5.0 ( front); Type: QDOODPS0OAA; ;

®  Measurement SW: DASY4, V4.6 Build 23, Posiprocessing SW: SEMCAD, V1.8 Build 161

Pin =250 mW; d = 10 mm/Area Scan (71x71x1): Measurement grid: dx=15mn1, dy=15mm
Maximum value of SAR (interpolated) = 11.8 mW/g

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

Reference Value = 89.3 V/m; Power Drift = 0.045 dB

Peak SAR (extrapolated) = 17.4 Wikg

SAR(1 g) = 10.2 mWig; SAR(10 g) = 5.4 mW/g

Maximum value of SAR (measured) = 11.6 mWr/g

dd
0.000

-1.00

-14.0

0dB = 1 1.6mWig

Certificate No: D1000V2-6d041_Mar06 Page 8 of B
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Impedance Measurement Plot for Body TSL

21 Mar 2006 11154144
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~arns FCC SAR Test Report Test Report No__: FA810601

Calibration Laboratory of el Bebwelsarischar Kalblardinnst
Schmid & Partnar &J-fﬂ 2 Servics suisen Fitalsnnage

Engineering AG 3 Bervizio svizzers di tarmture
Zeugnausstrasss &3, D064 Turich, Gwitser and "@f S Swins Callsration Service
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Tha Swiss Accreditalion Sorvice s ons of the signabories o ihe E8
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Fowor sonso EL4720 MR ISZTT Z9-Mar-0r (METAS, Ko, 217-00670) Iiar-08

Powar sansor 44124 YRS Finhai 00 [METAS, Mo, 21 T.0087 0 Mar-08

Fifarance 3 2B Amenustos EN S8054 (0] EAoglUf (MEIAS, Mo 21700718) AugUl

Ra'erence 20 98 Ansnyastor SN 50096 (208) T8-Mha 07 [METAS, Mo H7-0067 1] {8

Fafisamion 30 08 Alwnumcy SN 59129 08) B-AuglT (METAS, Na. 217-00720) g0l

Referencs Probe ES30V2 5N MY £-Jan-0T [GFEAG, Na. ES3-3013_2andT) Jan-03

ARy S e I-Apr-OT (SPEAD, Mo, DAES-853_ApmT) Apra |
 Beccroiary Sunoans oe Chwck, Db i heuse

AP genermar HE SGIBC LSBT0 S-Aup-El [SPEAG. n Nouta chedk how15] 1 hous Shack: fov-0T

Matwork Analyzer HP BTESE LIS Ra0tas OG- ERAG. In Bouse oheck Dot-0a) 1 hous cheol: Oo-07 [
Cadnrates By

A by

| Thiz smligration coviificote shall not Ba reprocuced exsest in hal withoud writtan apgproal of e ook
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woonin FCC SAR Test Report Test Report No  : FA810601
Calibration Laboratory of AR g Scrwaizsrscher Kaltrieecienst
Schmid & Partner A Service SUSSE FHIIGNREGE
ilac-nsa c

Engineering AG = Servizio svizIND O lasturs
Tenghaussiranse &3, A004 Zurich, Switzeriand T S Swiss camrmuer Service
Acceciod by the Seiss Federsl Oy of Morciogy snd Aaooditation Accrwiation Ke.: SCS 108
Thie Swins Accrechlation Sanvice iy ene of the signataries to the EA
Muitilsteral Agroamart for the iecopnition of callaration certficates
Glossary:
TSL tissue simudating liquid
MORMx.y.Z sensitivity in frea space
ConF sansitlvity in TSL / NORMx.y,z
DCP diode comprassion point
Po'arization o ¢ rotation around probe axis
Fo'arization 3 & rotation around an axis that I5 in the plane nommal 10 probe axis (at

measurament canter), i.e., 8 = 0 is normal o probe axis

Calibration is Performed According to the Following Standards:

a)

b

IEEE Sid 1628-2003, *IEEE Recommended Practice for Detarmining the Peak Spatial-
Averaged Spacific Absorption Rate (SAR) in the Human Head from Wireless
Communlcations Devices: Maasurement Techniques®, Decamber 2003

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

Methods Applied and Interpretation of Parameters:

NORMzx,y, 2 Assessed for E-field polarization & = 0 (f = 900 MHz in TEM-cell; f = 1800 MHz:
R22 waveguide). NORMx,y,z are only intermediate valugs, |.&., the uncertainties of
NORMzx.y.z does not effect the E>-field uncerlginty inside TSL (see below ConvF).
NORM{fix, .z = NORMx,y.z * froquency_response (see Frequency Response Chart). Thie
linearization is implemeanted in DASY4 software versions later than 4.2, The uncertainly of
the frequency responsa s Includad in the stated uncadainty of ConvF,

BCPxy,z: DCP are numerical linearization paramelers assessed based on the data of
power swesap (no uncerainty required). DCP does not depend on frequency nor media.
ConvF and Boundary Effect Parameters. Assessad in flal phantom using E-feld (or
Temperature Transfer Standard for f < 800 MHz) and inside waveguide using enalylical field
distributions based on power measuraments for f > 800 MHz. The same selups are used for
assessment of the parameters applied for boundary compensation (alpha, depth) of which
typical uncertainty values are given. These parameaters are used in DASY4 software to
improve probe accuracy close to the boundary. The sansitivity in TSL corresponds 1o
NORMY, 7 = ConvF wheraby the unceralnty comasponds to that given for ConvF. A
frequancy depandeant ConvF is used in DASY varsion 4.4 and higher which allows extending
the validity from + 50 MHz to + 100 MHz.

Spherical isotropy (30 deviation from isofropy); in a field of low gradients realized using a
fiat phantom exposad by a patch antenna.

Sensor Offsel; The sensor offsel comesponds (o the offset of viftual measuremeant center
fram the probe 1ip (on probe axis), No tolarance required.

Centenne No: ET3-1787_Augh? Page 2ol D
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ET30VE SN:1TET August 28, 2007

Probe ET3DV6

SN:1787

Manufactured: May 28, 2003
Last calibrated: May 31, 2006
Recalibrated: August 28, 2007

Calibrated for DASY Systems

(Moe! non-compatinig with DASY 2 sysiam!)
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ETIDVE SM:1TET

DASY - Parameters of Probe: ET3DV6 SN:1787

Sensitivity in Free Space” Diode Compression®
MormX 163 4104%  pvIVim) DCP X 92 my
NormY 186 :101%  pvivwim) DCPY 96 m\y
MormZ 208 :104%  pViVim)? DCPZ 91 mv

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Mease see Page 8.

Boundary Effect
TSL 900 MHz  Typical SAR gradient: 5 % per mm
Sangor Center lo Phantom Surface Distance AT mm 4.7 mm
SAR,, (%] Withaut Correction Algatinm 4.7 2.0
SAR,. [%] Wyith Carrection Alganltum Q.1 0.0
T5L 1810 MHz Typical SAR gradient: 10 % per mm
Sensor Canter o Phasiom Surface Dislance AT mm 4.7 mm
BAR, %) Without Cosraction Algadithm 118 70
SAR,, [%] With Corraction Alganttm n 0.4
Sensor Offset
Proba Tip 1o Sencor Centar 2.7 mm

August 28, 2007

The reporied unceriainty of measurement is stated as tho 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 uncertainges of Norm, ¥ .2 82 nat aflec te E'eid caoerainey insxde TSL (sew Pace 8]
B Wuraecal isacsation EraTahe undetaitly il regured.
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ET3DVE SN:1787 August 28, 2007

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

Froquinty responss (nemalzed)
= =
}
[
&
+
.S

os

o8

o7

[T

o5

o =30 1000 1m0 2000 2500 004
1 [MHz)
e TEM —a— 27
Uncertainty of Frequency Response of E-Neld: £6.3% (k=2)
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ET3IDVE SN:1787

August 28, 2007

Receiving Pattern (¢), 9 = 0°

= 600 MHz. TEM ifi110EXX = 1600 MHz. WG RE2

Ereor (]

=30 W
| T == 10 Wiz
0n? + - 1-q--t . MHz

—d— 2500 MHz

L] B 120 160 =40 o 36
17

Uncertainty of Axlal lsotropy Asscssment: £ 0.8% (k=2)
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Test Report No : FA810601

ET3DVE SN:1787

1 EeT

1E#6

1E+S

1E+4

1.E+3

Input Signal [yV)]

1E+2 |

1E+1 |

1E+HD

0.0001

L]

0B

02

Error [dB]

0.5

-1
0.0

Cadificale No: ET3-1787_AugdT

L] M P e
SEEEE R

August 28, 2007

Dynamic Range f(SAR,,,.q4)
(Waveguide R22, f = 1800 MHz)

0,001 0.0 o
SAR [mWiom’)

—0— ol comgenkalad

—8— coTpansaled

am al 1 10 100
KAR [mWwicm’)

Uncertainty of Linearity Assessment: £ 0.6% (k=2}

Page Tl B
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ETIOVE SN:178T August 28, 2007

SAR[mWiem') | W

Conversion Factor Assessment

1= 900 MHz, WGLS RO (head) f= 1810 MHz, WGLE R22 (head)
335 300
L]
22 I 250 4
25 E 3655
_
2.0 E
z 15.0 4
1.5 E
5 w0
1.0 @
0.5 50 4
0.4 0.0 4
c 0 40 Gl [+ 20 40 6
z[mm] {mim]
—0— Analylical —o— Msasuremeants =0 Aneiyiical  —O— Misasuramants

I [MHz] Valicity [MHz]" T3L  Permittivity Gﬁﬁ_ﬂlh‘h Alphn  Depth ConvF Uncadainty

li]

1810
2000
2450

1810

2000
P40

£ 5072100 Hesd 41.5:x5% OO7:25% 032 242 G58 + 110% (k=2)
25074100 Head 40.0£5% 140:5% 050 281 518 & 11.0% (w=2)
£ 507+ 100 Heao 400+5% 140+5% 055 745 450 = 11.0% (k=2)
£50/2100 Hemd 39.2:85% 1.80:6% 06T 181 450 =11.8% (k=2)

5072100 Body 550zx85% 1053:5% 036 252 840 = 11.0% (k=2)

=507 100 Body 533:5% 1.52:5% 081 258 468 =171.0% (k=2)
=50/2100 Body 53.3£53% 1.52:5 060 240 4,30 £ 11.0% [k=2)
+ &7 4 100 Body S2.7+8% 105 +5% 08s 215 402 =11.8% (k=2)

* The walidity of 2 100 MHz crly apgliss for DASY i 4 and higher {ses Page 7). The urcertalnty is the RES
of tha ComF enceriaialy ot celbration fog v and the bain by bt i breatnd i y band

Canificate Mo ET3- 1787 Augl? Page 8c'3
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Deviation from Isotropy in HSL
Error (o, B}I f= 000 MHz

Error [dB]

-
-1 0000 -0 AL A0 000,40 W0 40-9.20 W-0.20-000
Q000-020 WO20-040 O0L0-080 D060-050 WEE0-100

Uncertainty of Spherical lsctropy Assessmant: £ 2.6% (k=2

Cerificabs Mo ET3-1787_suglr Pags 8of'S
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=nn FCC SAR Test Report Test Report No  : FA810601

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweirerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by ths Swiss Federal Offica of Metralogy and Accraditation Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates

Client Sporéon (Auclen ) Certificate No: DAE4-778_Sep07
CALIBRATION CERTIFICATE

Object DAE4 - SD 000 D04 BG - SN. 778

Calibration procedure(s) QA CAL-D6.v12 F
Calibration procedure for the data acquisition electronics (DAE)

Calibration date: September 17, 2007

Condition of the calibrated item In Tolerance

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

All calibrations have been conducted in the clased laboratory facllity: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Eguipment used (M&TE critical for calibration)

Primary Standards |0 # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration

Fluks Process Calibrator Type 702 | SN: 6285803 13-Oct=08 (Elcal AG, No: 5492) Oct-07

Keithigy Multimeter Type 2001 SN: 0810278 03-Oct-06 (Elcal AG, No: 5478) Oet-07

Seconcary Standards D # Check Date {-:n houss) Scheduled Chack

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

Calibrated by: Domirique Steffen Technician ) '
Approved by Fin Bomholt RA&D Direclor P i
MR e

Issued: Septomber 17, 2007

This calibration cerificate snall _n_oi_be reproduced excepl in full without writien apgroval of the laboratory.

Certificate No: DAE4-778_Sep07 Page 10of5
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4\ IIIH 4y,
Calibration Labo ratory of ‘\\:\\\‘;\://.r/,,," Schweizerischer Kalibrierdienst
Schmid & Partner j’lﬁ Service suisse d'étalonnage
Engineering AG E et Servizio svizzero di taratura
. " o
Zeughausstrasse 43, 8004 Zurich, Switzerland a,”/r"\?\\\p Swiss Calibration Service
T U
Accredited by the Swiss Federal Office of Metrology and Accreditation Accreditation No.: SCS 108

The Swiss Accreditation Service |s one of the signatories to the EA
Multilateral Agreement for the recognition of callbration 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
e DC Voitage 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.

e 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.

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

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

s 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.

e Input Offset Current: Typical value for information; Maximum channel input offset current,
not considering the input resistance.

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

e Low Battery Alarm Voltage: 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: DAE4-778_Sep0T Page2of 5
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. FA810601

DC Voltage Measurement
AJD - Converter Resclution nominal

High Range:
Low Range:

1LSE =
1LSB =

6.1uV,
61nV,

full range =
full range =

=100...+300 mV
Teireeet3IMV
DASY measurement paramelers: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors

X

Y

4

High Range

404.715 £ 0.1% (k=2)

403.520 + 0.1% (k=2)

405.065 + 0.1% (k=2)

Low Range

3.99639+0.7% (k=2)

396323 £0.7% (k=2)

3.97102+0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system

309°%%x1°

Certificate No: DAE4-778_Sep(7
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Appendix
1. DC Voltage Linearity
High Range Input (uV) Reading (uV) Error (%)
Channel X + Input 200000 199999.5 0.00
Channel X + Input 20000 20004.41 0.02
Channel X = Input 20000 -20002.56 0.01
Channel Y + Input 200000 200000.3 0.00
Channel Y + Input 20000 20003.87 0.02
Channel Y - Input 20000 -20003.41 0.02
Channel Z + Input 200000 200000.3 0.00
Channel Z + Input 20000 20002.49 0.01
Channel Z - Input 20000 -20006.25 0.03
Low Range Input (V) Reading (uV) Error (%)
Channel X + Input 2000 1999.9 0.00
Channel X + Input 200 189.47 -0.26
Channel X - Input 200 -200.56 0.28
Channel Y + Input 2000 2000.1 0.00
Channel ¥ + Input 200 199.15 -0.43
Channel Y - Input 200 -200.77 0.39
Channel Z + Input 2000 2000 0.00
Channel Z + Input 200 190.22 -0.39
Channel Z - Input 200 -201.39 0.69
2. Common mode sensitivity
DASY measurement parameaters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Commaon mode High Range Low Range
Input Voltage (mV) Average Reading (pLV) Average Reading (pV)
Channel X 200 -6.00 -6.42
- 200 717 6.60
Channel Y 200 -2.49 -2.64
- 200 2.04 1.25
Channel Z 200 -10.83 -10.80
- 200 9.19 8.80
3. Channel separation
DASY measurement parameters: Auto Zere Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (1V) | Channel Y (V) Channel Z (uV)
Channel X 200 : 2.57 0.15
Channel Y 200 0.1 - 4.08
Channel Z 200 -1.80 1.03 -
Certificate No: DAE4-778_Sep07 Page 4 of 5
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4. AD-Converter Values with inputs shorted

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

High Range (LSB) Low Range (LSB)
Channel X 16068 16321
Channel Y 16180 16239
Channel Z 16405 16167

5. Input Offset Measurement
DASY measuremenl parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10MQ
. Deviati
Average (1V) | min. Offset (1) | max. Offset(uv) | St° {;W“‘“’“
Channel X -0.14 -1.23 0.61 0.34
Channel Y -0.85 -2.24 0.48 0.49
Channel Z -1.24 -2.43 0.38 0.51
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance
Zeroing (MOhm) Measuring (MOhm)
Channel X [ 0.2000 201.7
Channel ¥ 0.2000 201.7
Channel £ 0.1¢99 202.5

8. Low Battery Alarm Voltage (verified during pre test)

Typical values

Alarm Level (VDC)

Supply (+ Vec)

+7.9

Supply (- Vec)

-7.6

9. Power Consumption (verified during pre test)

Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)

Supply (+ Vec) +0.0 +6 +14

Supply (- Vec) -0.01 -8 -9
Certificate No: DAE4-T78_Sep07 Page 5 of 5
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Y LOTS

Calibration Laboratory of SO,
Schmid & Partner =2
Engineering AG T

Zeughausstrasse 43, 8004 Zurich, Switzerland E ,r/_-_‘/’:\\‘\;
Doty

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

iy
e,
A

P,

K Fg

o
%,

Accradited 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 Agreement for the recognition of calibration certificates

client  Sporton (Auden) Certificate No: D835V2-499 Mar06

CALIBRATION CERTIFICATE

Objecl D835V2 - SN: 489

Calibration procedure(s) QA CAL-05.v6
Calibration procedure for dipole validation kits

Caiibration date: March 15, 2006

Candition of the calibrated item In Tolerance

This calibration certificate documents the traceability to national standards. which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probatility are given on the following pages and are part of the cerlificate.

All calibrations have been conducted In the closed laboratory facility: environment temperature (22 £ 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D# Cal Dats (Calibrated by, Cerfificate No.) Scheduled Calipration

Power meter EPM-2424 GB37480704 04-Oct-05 (METAS, No. 251-00516) Oct-06

Power sensor HP B481A Us37292783 04-Oct-05 (METAS, No. 251-00518) Oct-08

Reference 20 dB Attenuator SN: 5086 (20g) 11-Aug-05 (METAS, No 251-00498) Aug-06

Reference 10 dB Attenustor SN: 5047.2 (10r) 11-Aug-CE (METAS, No 251-00498) Aug-06

Reterence Probe ET3DVE SN 1507 28-Oct-05 (SPEAG, No. ET3-1507_0ct03) Oct-08

DAE4 SN 801 15-Dec-05 (§PEAG, No, DAE4-601_Dec05) Dec-06

Secondary Standards 1D # Check Date (in house) Scheduled Check

Power sensor HP 8481A MY41092317 18-0cl-02 (SPEAG, in house check Oct-05) In house check: Oct-07

RF generator Agilent E4421B MY41000675 11-May-05 (SPEAG, in house check Nov-05) In house check. Nov-07

Network Analyzar HP 8753E US3a7390585 S4206 18-Oct-01 (SPEAG, in house check Nov-05) In housa check Nov-06
Name Function Signature

Calibrated by: Judith Mifisr Labaratory Technician

77 ' . e
L
Approvad by: Katja Pokovic Technical Manager /Z“' i quf—

|ssued: March 18, 2006

This calibration certificate shall not be reproduced excapt in full without written approval of the laboratory.

Certificate No: D835V2-499 Mar(6 Page 1 of 9
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

s Schweizerischer Kalibrierdienst

c Service suisse d'étalonnags
Servizio svizzero di taratura

S Swiss Calibration Service

Accredited by the Swiss Federal Office of Metrology and Accreditation Accreditation No.: SCS 108
The Swiss Accredilation Service is one of the signalories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liguid

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

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 Technigues”, December 2003

h) CENELEC 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 CET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Infarmation for Evaluating Compliance of Mabile 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.

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 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 connector to the feed paoint. 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.

Certificate No: D835V2-499_Mar(6 Page 2 of 9
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Measurement Conditions
DASY systemn configuration, as far as not given on page 1.
DASY Version DASY4 V4.7
Extrapolation Advanced Extrapalation
Phantom Modular Flat Phantom V4.9
Distance Dipole Center - TSL 15 mm with Spacer
Area Scan resolution dx, dy =16 mm
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 835 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 41.5 0.90 mho/m
Measured Head TSL parameters (22.0+0.2)°C 421+6% 0.94mho/m £ 6 %
Head TSL temperature during test (222+02)°C — —
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL condition
SAR measured 250 mW input power 235mWl/g
SAR normalized normalized to 1TW 940mW /g

SAR for nominal Head TSL parameters '

nommalized to 1TW

9.24 MW/ gt 17.0 % (k=2)

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

condition
SAR measured 250 mW input power 1.53mW/g
SAR normalized normalized to 1W 6.12mW/g

SAR for neminal Head TSL parameters '

normalized to 1W

6.07T mW /gt 16.5 % (k=2)

' Correction to nominal TSL parameters according to d), chapter "SAR Sensitivilies”
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=nn FCC SAR Test Report Test Report No  : FA810601
Body TSL parameters
The following parameters and calculations were applied.
Temperature | Permittivity Conductivity

Nominal Body TSL parameters 220°C [ 85.2 0.97 mho/m

Measured Body TSL parameters (22.0£02)°C 56816 % 0.98 mho/m 6 %

Body TSL temperature during test (21.4+02)°C | e —
SAR result with Body TSL

SAR averaged over 1 cm® (1 g) of Body TSL condition

SAR measured 250 mW input power 245mW/g

SAR normalized normalized to 1W 980mW/g

SAR for nominal Body TSL parameters °

normalized to 1W

9.91 mW/ g £17.0 % (k=2)

SAR averaged aver 10 cm® (10 g) of Body TSL condition

SAR measured 250 mW input power 162mW/g

SAR normalized normalized to 1W 648 mW /g

SAR for nominal Body TSL parameters normalized to 1W 6.55 mW /gt 16.5 % (k=2)

Certificate No: D835V2-493 Mar05
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 521Q-29]0Q
Reaturn Loss -20.1dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point 4790-51]0Q
Retumn Loss -24.9 dB
General Antenna Parameters and Design
Electrical Delay (one direction) 1.391ns J

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 line is directly connecled to the

second arm of the dipale. The antenna Is therefore short-circulted for DC-signals.

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

feedpoint may be damaged.

Additional EUT Data
Manufacturad by SPEAG
Manufactured on July 10, 2003
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DASY4 Validation Report for Head TSL
Date/Time: 15.03.2006 12:51:44

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

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

Medium: HSL U10 BB;

Medium parameters used: f = 835 MHz; 5 = 0.942 mho/m; g = 42.1; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
e Probe: ET3DVG6 - SN1507 (HF); ConvF(6.09, 6.09, 6.09); Calibrated: 28.10.2005
o Sensor-Surface: 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 15.12.2005
« Phantom: Flat Phantom 4.9L; Type: QDO00OP49AA; ;
o Measurement SW: DASY4, V4.7 Build 14; Postprocessing SW: SEMCAD, V1.8 Build 165

Pin =250 mW; d =10 mm/Area Scan (71x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (inlerpolated) = 2.54 mW/g

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

Reference Value = 53.7 V/m; Power Drift =-0.008 dB

Peak SAR (extrapolated) = 3.53 W/kg

SAR(I g) = 2.35 mW/g; SAR(10 g) = .33 mW/g

Maximum value of SAR (measured) = 2.55 mW/g

dB8
0.000

-5.00

-10.0

-15.0

-20.0

-25.0

0dB=2.55mW/g
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Impedance Measurement Plot for Head TSL
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DASY4 Validation Report for Body TSL
Date/Time: 14.03.2006 12:37:15

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

Communication Systern: CW; Frequency: 835 MHz;Duty Cycle: 1:1

Medium: MSL U10;

Medium parameters used: f'= 835 MHz; ¢ = 0.972 mho/m; £, = 56.9; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
s Probe: ET3DV6 - SN1507 (HF): ConvF(5.84, 5.84. 5.84); Calibrated: 28.10.2005
s Sensor-Surface: 4mm (Mechanical Surface Detection)
= [lectronics: DAE4 Sn601; Calibrated: 15.12.2005
o Phantom: Flat Phantom 4.9L; Type: QDO00P49AA; ;

s Measurement SW: DASY4, V4.7 Build 14; Postprocessing SW: SEMCAD. V1.8 Build 165

Pin = 250 mW; d = 10 mm/Area Scan (71x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.63 mW/g

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

Reference Value = 53.3 V/m; Power Drift = 0.026 dB

Peak SAR (extrapolated) = 351 W/kg

SAR(1 g)=2.45 mW/g; SAR(10 g) = .62 mW/g

Maximurmn value of SAR (measured) = 2.65 mW/g

dB
0.000

-5.00

-10.0

-15.0

-20.0

/

-25.0

0dB=2.65mW/g
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Impedance Measurement Plot Body TSL
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Test Report No

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schwelzerlscher Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

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

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

Sporton (Auden)

CALIBRATION CERTIFICATE

Client Certificate No: D1800V2-2d076 Jul07

D1800V2 - SN: 2d078

Object

Calibration procedure(s)

QA CAL-05.v7
Calibration procedure for dipole validation kits

Calioration date: July 10 2007
In Tolerance

Condition of the callbrated item

This calibration certificate documents the traceahility to national standards, which realize the physical unils of measurements (31).
The measuremants and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducled in the closed laboratory facility: environmenl temperature (22 £ 3)°C and humidity < 70%.

Caliration Eguipmenlt used (M&TE critical for calibration)

I}

This calibration certificate shell not be reproduced sxeept in full withaut written approval of the laboralory.

Primary Standards 1D # Cal Date (Callbrated by, Certificate No.) Scheduled Calibration
Power meter EPM-442A GB37480704 03-Cct-06 {METAS, No. 217-00608) Qet-07

Power sensor HP 8481A US37202783 03-Oct-06 (METAS. No. 217-00608) Qet-07

Reference 20 dB Altenualor SN: 5086 (20g) 10-Aug-06 (METAS, No 217-00591) Aug-07

Reference 10 dB Attenuator SN: 5047.2 (10r) 10-Aug-08 (METAS, No 217-00591) Aug-07

Reference Probe ET3DVR SN: 1507 19-Oct-06 {SF‘EAG. No. ET3-1507_Oct06) Oct-07

DAE4 SN €01 30-Jan-07 [SPEAG, No. DAE4-601_Jan0T) Jan-08

Secondary Standards ID# Check Date (in house) Scheduled Check
Power sensor HP B4B1A MY41092317 18-Oct-02 (SPEAG. in houss check Cct-05) In house check: Oct-07
RF generator Agilent E44218 MY41000675 11-May-05 (SPEAG, in house check Nov-05)  In house check: Nov-0T
Network Analyzer HP B753E US37390585 54206 18-Oct-01 (SPEAG, in house check Oct-D8) In house check: Oct-07

Name Function Signature
Calibrated by: Mike Meill Laboratory Technician ‘["‘l O
Approved by: Katia Pokovic Technical Manager

A f-

Issued: July 11, 2007

Certificate No: D1800V2-2d076_Juld7
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¥ i Ut
Calibration Laboratory of i\‘“@" 2 Schweizerischer Kalibrierdienst
Schmid & Partner e Service suisss d'étalonnage
Engineering AG = e Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland £ /?-_\T\\y} Swiss Calibration Service
R T
Accredited by the Swiss Faderal Office of Metrology and Accreditation Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement 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)

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 62208-1, “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 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 Intérpretatlon 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 dipolé 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 connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

Electrical Defay: 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: D1800V2-2d076_Jul07 Page 2 of 9
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=nn FCC SAR Test Report Test Report No ! FA810601
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY4 Va7
Extrapolation Advanced Exlrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz + 1 MHz
Head TSL parameters
The following parameters and calculstions were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+0.2)°C 396+6 % 1.41 mho/m 26 %
Head TSL temperature during test (21.7x0.2)°C e ==
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL condition
SAR measurad 250 mW inpul power 9.39 mW /g
SAR normalized normalized to 1W 376 mW /g

SAR for nominal Head TSL parameters

normalized to 1W

37.2mW g+ 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measurad 250 mW input power 5.03 mW /g
SAR normalized normalized to 1W 20.1 mW /g

SAR for nominal Head TSL parameters '

normalized to W

20.0 mW [ g £ 16.5 % (k=2)

' Correction to nominal TSL parameters according to d), chapter “SAR Sensitivities®

Certificate No: D1800V2-2d076_Jul07
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Test Report No : FA810601

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 53.3 1.52 mho/m
Measured Body TSL parameters (22.0+0.2)°C 546+6 % 1.48 mho/m £ € %
Body TSL temperature during test (223+0.2)°C — ==L

SAR resuit with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.36 mW /g
SAR normalized normalized to TW 37.4mW /g

SAR for nominal Body TSL parameters

normalized to 1\W

38.5mW /g *17.0 % (k=2)

SAR averaged over 10 cm’® (10 g) of Body TSL Condition
SAR measured 250 m\W input power 513 mW /g
SAR normalized normalized to 1W 20.5mW /g

SAR for nominal Body TSL paramelers d

normalized to 1W

20.9 MW/ g £ 16.5 % (k=2)

? Correction to nominal TSL parameters according lo d), chapter ‘SAR Sensitivities”

Certificate No: D1800V2-2d076_Jul07
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. FA810601

Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point

49.90 +0.9j0

Relurn Loss

-41.2dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point

4500 +0.7j0

Relurn Loss -256.5dB
General Antenna Parameters and Design
| Electrical Delay (one direction) 1.209 ns

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

The dipale is made of standard semirigid coaxial cable. The eenter conduetor of the feeding line is directly connected fo the

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

No excessive force musl be applied to the dipole arms, because they might bend or the soldered connections near the

feedpoinl may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

May 26, 2003

Certificate No: D1800V2-2d076_Jul07
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DASY4 Validation Report for Head TSL

Date/Time: 10.07.2007 14:57:36
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:2d076

Communication System: CW; Frequency: 1800 MHz; Duty Cycle: 1:1

Medium: HSL U10 BB;

Medium parameters used: £ = 1800 MHz; o = 1.41 mho/m; ¢, = 39.6: p = 1000 kgfm3
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
e Probe: ET3DV6 - SN1507 (HF); ConvR(5.03, 5.03, 5.03); Calibrated: 19.10.2006
»  Sensor-Surface: 4mm (Mechanical Surface Detection)
=  Electronics: DAE4 Sn601; Calibrated: 30.01.2007
*  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA

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

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

Reference Value = 92.0 V/m: Power Drift = 0.057 dB

P’eak SAR (extrapolated) = 15.9 W/kg

SAR(1 g) = 9.39 mW/g; SAR(10 g) =5.03 mW/g

Maximum value of SAR (measured) = 10.6 mW/g

dB
0.000

-4.00

-8.00

-12.0

-16.0

-20.0

0dB = 10.6mW/g
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Impedance Measurement Plot for Head TSL
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DASY4 Validation Report for Body TSL
Date/Time: 10.07.2007 16:27:32

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 Mllz; Type: D1800V2; Serial: D1800V2 - SN:2d076

Communication System: CW; Frequency: | 800 MHz; Duty Cycle: 1:1

Medium: MSL U10 BB:

Medium parameters used: = 1800 Mlz; ¢ = 1.48 mho/m: & = 54.5; p= 1000 kg/m’
Phantom section: Flat Seetion

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
®  Probe: ET3DV6 - SN1507 (HF); ConvF(4.47, 4.47, 4.47), Calibrated: 19.10.2006
e Sensor-Surface: 4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 30.01.2007
*  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA

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

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

Reference Value = 91.9 V/m; Power Drift =-0.014 dB

Peak SAR (extrapolated) = 15.1 W/kg

SAR(1 g)=9.36 mW/g; SAR(10 g) =5.13 mW/g

Maximum value of SAR (measured) = 10.6 mW/g

dB
0.co0

-4.00

-8.00

-12.0

-16.0

-20.0

0dB = 10.6mW/g

Certificate No: D1800V2-2d076_Jul07 Page 8of 8

©2008 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev.03



~arns FCC SAR Test Report

Test Report No

- FA810601

Impedance Measurement Plot for Body TSL
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