SPORTON LAD.

FCC/IC SAR Test Report

Test Report No

: FA811107-02-A

Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab

Right Cheek WCDMA1900 Ch9538 Batteryl PDA1 2D

DUT: 807722

Date: 2008/6/13

Communication System: WCDMA: Frequency: 1907.6 MHz:Duty Cycle: 1:1
Medium: HSL_1900 Medium parameters used: f= 1908 MHz: ¢ = 1.46 mho/m: £_= 38.4; p = 1000 kg/m’

Ambient Temperature *

225 'C; Liguid Temperature

DASYS5 Configuration:
- Probe: ET3DV6 - SN1788: ConvF(5.28, 5.28, 5.28): Calibrated: 2007/9/26
- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Electronics: DAE3 Sn577: Calibrated: 2007/11/16
- Phantom: SAM-A; Type: QD 000 P40 C: Serial: TP-1303

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

2157C

Ch9538/Area Scan (51x91x1): Measurement grid: dx=15mm. dy=15mm

Maximum value of SAR (interpolated) = 1.72 mW/g

Ch9538/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 20.5 V/m: Power Drift = 0.181 dB

Peak SAR (extrapolated) = 2.69 W/kg
SAR(1 g) = 1.5 mW/g; SAR(10 g) = 0.793 mW/g
Maximum value of SAR (measured) = 1.64 mW/g
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sommoncas. FCC/IC SAR Test Report

Test Report No

: FA811107-02-A

Test Laboratory: Sporton International Inc. SARHAC Testing Lab

Date: 2008/6/18

Body GSMS850 Ch189 Bottom with 1.5cm_GPRS10 Battery 1 PDA 2 2D

DUT: 811107-02

Communication System: GSMS850; Frequency: 836.4 MHz:Duty Cycle: 1:4
Medium: MSL_850 Medium parameters used: f = 836.4 MHz: ¢ = 0.967 mho/m: &_= 56.3: p = 1000 kg/m”

Ambient Temperature *

DASYS5 Configuration:

22.6 C: Liguid Temperature

21.7°C

- Probe: ET3DV6 - SN1788: ConvF(6.37, 6.37, 6.37): Calibrated: 2007/9/26
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn577: Calibrated: 2007/11/16

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

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

Ch189/Area Scan (61x91x1): Measurement grid: dx=15mm. dy=15mm

Maximum value of SAR (interpolated) = 1.32 mW/g

Ch189/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 26.4 V/m: Power Drift =-0.000819 dB
Peak SAR (extrapolated) = 1.62 W/kg

SAR(1 g) = 1.25 mW/g; SAR(10 g) = 0.916 mW/g
Maximum value of SAR (measured) = 1.32 mW/g
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sommoncas. FCC/IC SAR Test Report Test Report No @ FA811107-02-A

Appendix C — Calibration Data

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zsughausstrasse 43, B004 Zurich, Switzeriand

§ Schweizerischer Kalibrisrdienst

c Service suisse d'etalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

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

Tha Swiss Accraditation Service is one of the signatories to the EA
Muitilataral Agreement for the recognition of calibration cartificates

IBRATION CERTIFICATE

Cliant Certificate No: DB35V2-409_Mar08

Calibration procedure(s)

| Calinration date:

| Condition of the callbrated item

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

All calibralions have been conducted in the closed laboratory facdilily: enviranment lemperature (22 £ 3)°C and humidity < 70%.
Calibration Equipment used (M&TE cstical for calibration)
Primary Standards 1D # Cal Darte (Callbrated by, Certificate MNo.) Scheduled Calibration
Power meter EPM-442A GB3T4B0704 M-Oct-07 (METAS, No, 217-007386) Dct-08
Power sensor HP 84814 US37202783 04-Oct-B7 (METAS, MNo. 217-00736) Dci08
Refarance 20 dB Attenuatar SN: 5086 (20g) 07-Aug-07 (METAS, No 217-00718) Aug-08
Reference Probs ESI0W2 SN: 3025 01-Mar-08 (SPEAG, No. ES3-3025_Mar0a) Mar-09
DAES Sk 308 (13-Sep-07 (SPEAG, No. DAES-B0Y_Sepl7) Sap-08
Secondary Standards o # Check Date [in house) Scheduled Chack
Power sensor HP 34814 MY41002317 18-0ct-02 (SPEAG, in house check Dct-07) In house chedk: Oct-09 |
RF generater R&S SMT-06 100005 J4-Aug-99 (SPEAG, In house check Ocl07) In house chedk: Ocl-09
Network Analyzer HP BTS3E US3TI90585 54206 18-0ct-01 (SPEAG, in housa check Oct-07) In house check: Oct-08
MNama Function Signature
Callbeatad by: Claudio Leubler Labaratory Technician F. \'
= i "1
L~
Approved by - Tachnical Managsr =

HKalja Pakovic

This calibralion cerliicate shall not be reproduced except in full without written approval of the laboratory.

. .
e VEEE Wy :

Issued: March 17, 2008

Caertificate No: DB35V2-4D9 MarD8
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sommoncas. FCC/IC SAR Test Report Test Report No @ FA811107-02-A

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrassa 43, 8004 Zurich, Swilzerland

5 Schweirarischer Kallbrierdianst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Callbration Service

Accredited by the Swiss Accraditation Service (SAS) Acemditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificatas

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

c)

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

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

Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of 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 Systermn 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,

Anfenna 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 point. The Return Loss ensures low
reflected pawer. No uncertainty required.

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

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

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

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

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

©2008 SPORTON International Inc. SAR Testing Lab
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sommoncas. FCC/IC SAR Test Report Test Report No : FA811107-02-A

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

DASY Version DASY4 Va7
Extrapolation Advanced Extrapclation

Phantom | Meodular Flat Phantom V4.9

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

Frequency | B35 MHz £ 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperatura Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 415 0.90 mho/m
Measured Head TSL parameters (22.0+0.2)°C 41.5£6% 0.80 mho/m £ 6 %
Head TSL temperature during test (22.0£0.2)°C e —

SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Canditicn |
SAR measured 250 mW input power 229mWig
SAR normalized normalized to 1W 916mW /g
SAR for nominal Head TSL parameters ' normalized to 1W 9.16 mW /g % 17.0 % (k=2)
SAR averaged over 10 em® {10 g) of Head TSL condition
SAR measured 250 mW input power 150mW/ig
SAR normalized normalized to 1W 5.00mW /g
SAR for nominal Head TSL parameters * +nomalized to 1W 6.00 mW /g £ 16.5 % (k=2)

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

Cartificate No: DB35V2-499_Mar(8 Page 30f 9
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sommoncas. FCC/IC SAR Test Report

Test Report No @ FA811107-02-A

Body TSL parameters
The following parameters and calculations wers appliad.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55,2 0.97 mho/m
Measured Body TSL parameters (220+0.2)°C 540%6% 1.00 mho/m £6 %
Body TSL temparature during test (220£0.2)°C —_ =

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

SAR for neminal Body TSL parameters *

normalized to 1W

9.52 mW /g £ 17.0 % (k=2)

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

SAR measured 250 mW input power 183mW/g

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

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

* Comection to nominal TSL parameters according to d), chapler "SAR Sensitivities'

Caertificate Mo: DBA5V2-499_Marl8 Page 4 of 8
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sommoncas. FCC/IC SAR Test Report

Test Report No @ FA811107-

02-A

Appendix

Antenna Parameters with Head TSL

Impadance, transformed to feed point

5280-23j2

Return Loss

-289dB

Antenna Parameters with Body TSL

Impadance, transfarmed to feed point

492600 -3.3 )2

Return Loss

-28.3 dB

General Antenna Parameters and Design

Electrical Delay (one direction)

1.392 ns J

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

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

sacond arm of the dipole. The antenna is therefore shori-circuited for DC-signals.

Mo excessive force must be applied lo the dipole arms, because they might bend or the soldered connections naar the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

July 10, 2003

Cerificate No: DB35V2-499_Mar08

©2008 SPORTON International Inc. SAR Testing Lab
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FCC/IC SAR Test Report

Test Report No

- FA811107-02-A

DASY4 Validation Report for Head TSL

Date/T'ime: 17.03.2008 11:32:45

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

Communication System: CW-833: Frequency: 835 MHz; Duty Cycle: 1:1
Medium: HSL 900 MHz;

Medium parameters used: T= 835 MHz; a = 0.9 mho/m; £, = 41.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
=  Probe: ES3DV2 - SN3025; ConvF(6.09, 6.09, 6.09); Calibrated: 01.03.2008
*  Sensor-Surface: 3. 4mm (Mechanical Surface Detection)
»  Flectronics: DAE4 Sn909; Calibrated: 03.09.2007
#  Phantom: Flat Phantom 4.91; Type: QDOCOP49AA; ;

=  Measurement SW: DASY4, V4.7 Build 35; Postprocessing SW: SEMCAD, V1.8 Build 172

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

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

dB
1.ooa

-10.5

0dB = 2.58mW/g

Certificate No: DB35V2-499_Mar08 Pags 6 of ®
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sommoncas. FCC/IC SAR Test Report Test Report No

FA811107-02-A

Impedance Measurement Plot for Head TSL

i7 Har 2805 11133i46

CHI Sii iU Fs 1 S2.BES o 2.2691 &« B3,268 pF f35. a8 360 MH=z
L
Col "y = -‘L‘\
O g e W 3
¥ -
| L
(i /
Frvg o - /
i ool
T
CHZ 5441 LG 5 JdB/REF -2 dB _ 1 —_gﬁ_E!d?_dB_ E35.0680 868 MHz

CH1 Markers
nEIALTIS 0
T

24.852 0
Q98,809 MHz

CHZ Harkers

2-1@,835 db

Cor 200,000 MHZ
} ek } 4

fvg | ! | |

1

- . & - - + + — - 4 - +
T + - + . . . + “ -
ETART '-_..ii'fu.l;‘l:dl\ 5 1) M;i'..‘ . ':l T L J.L{'-.'.llﬁﬂ -:I-j'.l MHZ %
Carlificata No: DB35VZ2-489 _Mar08 Page 7 of &

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

Rev. 02



sommoncas. FCC/IC SAR Test Report Test Report No

- FA811107-02-A

DASY4 Validation Report for Body TSL

Date/Time: 10.03.2008 12:48:36

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

Communication System: CW: Frequency: 8353 MHz; Duty Cyele: 1:1
Medium:; MSL90O;
Medium parameters used: f= 835 MHz; 6 = | mho/m; &, = 54; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)
DASY4 Configuration:

®  FProbe: ES3DV2 - SN3025; ConvF(5.85, 5.85, 5.85); Calibrated: (:1.03.2008

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

*  Electronics: DAE4 Sn90%; Calibrated: (3.09 2007

s Phantom: Flat Phantom 4.9L; Type: QDOOOPA0AA; ;

*  Measurement 5W: DASY4, V4.7 Build 55; Postprocessing 3W: SEMCAD, V1.8 Build 172

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

Reference Value = 31.8 V/im; Power Drift = (1.036 dB

Peak SAR (cxtrapolated) = 3.59 Wrkg

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

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

dB
o.00n

-2,08
-4.16
-6.24
8.32

0 dB = 2.64mW/g

Certificate No: D836Y2-499_Mar08 Page 8 of 8
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sommoncas. FCC/IC SAR Test Report Test Report No

FA811107-02-A

Impedance Measurement Plot for Body TSL
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SPORTON LAD.

FCC/IC SAR Test Report

Test Report No FA811107-02-A

Calibration Laboratory of

Qm‘ i Schwelzarischer Kalibrierdienst
Schmid & Partner iﬁ Service suisse d'étalonnage
Engineering AG g Sarvizio svizzero di taratura
Zsughausstrasse 43, B004 Zurich, Switzerland {"".r.ﬁ\"\c Swiss Calibration Sarvica

Accredited by the Swiss Federal Office of Metrology and Accreditation

The Swiss Accraeditation Service is one of the signatories to the EA
Multilatoral Agroemaent for the recognition of calibration certificates

cienn  Sporton (Auden) =

Accraditation No.: SCS 108

Certificats No: D1800V2-5d041_Mar08

D1900V2 - SN: 5d041

Object

QACAL-05vT

Calibration procedure(s) : J 3
Calibration procedure for dipole validation kits

Calibration date: March 18, 2008

Condition of the callbrated ite |0 Tolerance

This calibration certificate documents the traceability to national standards, which realize the physical units of measuremants (51).
The measurements and the uncertainties with confidence probability are given on the following pages end are part of the cerificats.
All calibrations have been conducted in the closed laboratory fadlity: environmen! lemperalure (22 + 33°C and humidity < 70%.

Calibration Equipment used (M&TE oritical for calibrabon)

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

Primary Standards D # Cal Date (Calibrated by, Certficate No.) Seneduled Calibration
Powar meter EPM-442A GB37480704 04-0ct-07 (METAS, No. 217-00736) Qet-08
Powear sensor HP 84814 US3T202TR3 4-0c1-07 (METAS, No. 217-00736) Oct-08
Refarence 20 dB Aftenuatar SN: 5086 (20g) 07-Aug-07 (METAS, Na 217-00718) Aug-08
Reference 10 dB Attenualor Sh: 5047.2 (10r) 07-Aug-07 (METAS, No 217-00718) Aug-08
Reference Probe ES30W2 SN: 3025 01-Mar-08 (SPEAG, No. ES3-3025_Mar(a) Mar-09
DAE4 SN 906 3-Sep-08 (SPEAG, No. DAE4-108 Sap0T) Sep-07
Secondary Stancards |ip# Check Date (in house) Scheduled Chack
Power sensor HP 84814 MY41092317 18-0ct-02 (SPEAG, in house check Oct-07) Iy house check: Oct-08
RF generslor R&S SMT-068 100005 4-M01g-08 (SPEAG, In house chack Oct-07) In house check: Oct-09
Network Analyzer HP 8753E US3T390585 54208 18-0ct-07 (SPEAG, In housa check Oct-07) In house check: Oct-0F
Power meter EPM-2424 GB3IT480704 04-Oct-07 (METAS, No. 217-007 36) Ocl-03

Wame Function Signatura
Callbrated by: mm; Wi Lammy'rmm _ 77 i
Approved Dy: 'Ta-d'lnhdw

|ssued: March 18, 2008

Certificate No: D1900V2-5d041_Mar08

Page 1 of 9
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FCC/IC SAR Test Report Test Report No : FA811107-02-A

Calibration Laboratory of g  Schwetzmrischor Kalibrierdienst
Schmid & Partner c Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura
S Bwiss Galibration Sarvice

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Federal Office of Metrology and Acoreditation " Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multiiateral Agreamant for the recognition of calibration cerfificates

Glossary:

TSL tissue simulating liguid

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

Calibration is Performed According to the Following Standards:

a) |EEE Sid 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

b) 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 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 Infarpretation 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 dipoFé is mounted with the spacer o position its feed
point exactly below the center marking of the flat phantom section, with the arms ariented
parallel to the body axis.

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

s 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.

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

Cerlificate No: D1900V2-5d041_Mar08 Paga 2 of 9
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SPORTON LAD.

FCC/IC SAR Test Report

Test Report No

- FA811107-02-A

Measurement Conditions

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

DASY Version DASY4 V4.7
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0 i
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity |
Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m |
Measured Head TSL parameters (220x0.2)°C 402+6% 147 mho/m £ 86 % |
Head TSL temperature during test (211 +02)°C - - '
SAR result with Head TSL
SAR averaged over 1 cm® {1 g) of Head TSL candition |
SAR measurad 250 mW input power 10 1mWig
SAR normalized normalized to 1W 40 4mWig

SAR for nominal Head TSL parameters '

normalized to 1W

39.5mW /g% 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL Condition
SAR measured 250 mW input power 520mW /g
SAR nomalized normalized to 1W l 208mW/g

SAR for nominal Head TSL parameters '

«normalized to 1W

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

! Correction to neminal TSL paramsters according to d), chapter “SAR Sensitivities"

Certificate No: D1900V2-5d041_MarD8

Page 3aof 9

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

Rev. 02



ssomrancaa. FCC/IC SAR Test Report Test Report No @ FA811107-02-A
Body TSL parameters
The following parameters and calculatians were applied.
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.3 | 1.52 mho/m
Measured Body TSL parameters (22.0x0.2)°C 516+6% i 1.57 mho/m £ 6 %
Body TSL temperature during test (21.4£02)°C - | -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 104mW /g
SAR normalized normalized to 1W 41.6mW/g
SAR for nominal Body TSL parameters * normalized to 1W 40.1 mW /g 2 17.0 % (k=2)
SAR averaged over 10 cm’® (10 g) of Body TSL condition
SAR measured 250 mW input power 544mW /g
SAR normalized normalized to 1W 21.8mW /g
SAR for nominal Body TSL parameters * normalized to 1W 21.3mW/ g 16.5 % (k=2)

* Correction to nominal TSL parameters acconding to d), chapter *SAR Sensitivities'

Certificate MNo: D1900YV2-5d041_Mar08 Page 4 of 9
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5400+51j0

Return Loss -24.2dB
Antenna Parameters with Body TSL

Impedancs, transformed to feed point 48.0 2+ 6.1 j0

Return Loss -23.8dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.199 ns

After long tarm use with 100V radiated power, only a slight warming of the dipole near the feedpaint can be measured.

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

secend arm of the dipole. The antenna is therefore short-circuited for DC-signals.

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

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

July 04, 2003

Certificate No: D1800%2-5d041_Mar08
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DASY4 Validation Report for Head TSL
Date/Time: 18.03.2008 12:05:10

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

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

Medium: HSL U10 BB;

Medium parameters used: f = 1900 MHz; o = 1.47 mho/m; &, = 40.2; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
* Probe: ES3DVZ - SN3025; ConvF(4.9, 4.9, 4.9); Calibrated: 01.03.2008
+«  Sensor-Surface: 3.4mm (Mechanical Surface Detection)
s« Elgctronics: DAE4 Sn809; Calibrated: 03.08.2007
= Phantom: Flat Phantom 5.0 (front); Type: QDO00OPS0AL; |
«  Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 172

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

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

Peak SAR (extrapolated) = 19.1 Wikg

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

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

dB
0.000

-B.00

-12.0

-16.0

-20.0

0dB= 11.8mWig

Cerfificate No: D1800V2-56041_Mar0a Page 6 of 9
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Impedance Measurement Plot for Head TSL
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DASY4 Validation Report for Body TSL
Date/Time: 14.03.2008 13:22:24

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

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

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

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
s Probe: ES3DV2 - SN3025; CanvF(4.5, 4.5, 4.5); Calibrated: 01.03.2008
«  Sensor-Surface: 3 4mm (Mechanical Surface Detaction)
s Electronics: DAE4 Sng909; Calibrated: 03.09.2007
+ Phanlom: Flal Phantom 5.0 (front); Type: QDOOOPS0AA, |
¢ Measuremeanl SW: DASY4, V4.7 Build 55; Postprocessing SW.: SEMCAD, V1.8 Build 172

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

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

Peak SAR (extrapolated) = 18.6 W/kg

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

Maximum value of SAR (measured) = 12.0 mWi/g

dB
0.000

-4.00

-8.00

-12.0

-16.0

-20.0

0 dB =12.0m\W/g

Cerificate No: D1200V2-5d041_Marlg Page Bof 9
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of Py,

Schmid & Partner iy \‘E-"J"""%‘
Engineering AG ;

Zoughausstramse 43, 6004 Zurich, Switcerland ﬁ*,

Acaeciied by e Swiss Federal Office ol Mebrology arnd Acoeditaion
The Swiss ACCracitation Service S one of (e signRatories to ihe EA
Multilateral Agreament for the recognilion of calibration cedtilicales

ciert  Sporton (Auden)

Schwaizerscher Halibrierdlonst
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Sarvizio swiexere | laroburs
Swilss Gallbration Sarvice

L ]

Acciedittion No.: SCS 108

Canificats 8o D2450V2-T36_Juld?

CALIBRATION CERTIFICATE

Dtyect D2450V2 - SN: T35

Cadbradon pracecunsis)

Eallhrasan daie-

Candlfion of ba calratad Ham

QA CAL-D5.v6

Calibration procedurs for dipale validation kits

July 12, 2007

In Tolerance

Caibrason Equpment ussd (MATE entical lor calbraton)

This eaibrabon cerlcate documenis the iraccablity o rabonsl sandards, which reaize the physicel units of meeswemants (SIL
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Raferance 10 05 Ateruaicr SN S04T.2 {10} 10-Aug-08 (METAS, Mo T17-00501 ) Aug-0T
Raoferoncd Probe EZI0WVE BN 2025 10-Dcl-08 (SPEAG, No. EE3-2028 OcilE) Dcd-07
Daka SN 20-Jan-07 (SPEAG, Ma. DAE4-001_JardT) Jan-Gf
Sosonday Sndaids 0 Checs Dabe (in houso) Schodulod Chack
Prrwent perdar HP 04814 Mivataaz g 18-001- 02 (SPEAG, in hpuse ok Ool-05) In lenme chweoas Qu-0T
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Metveork Aol P BTEAE | USATIEORAE S4208 16-Det-01 (SPEASG, in hovma sk Del-0E) Im Pesus check: Q0T
Hama Eunciion Signaturs

Caibratod by Mika Mell Laharatory Tochrician - A

' Tl
Approved by. Katjo Pokavic Tecanical Manage:

Isawed: Jty 1
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Calibration Laboratory of

S  Schwaasrischer Kafloriardlenst

Schmid & Partner c Sarvice sulsse détalennage
Engineering AG Servizio uvizzero di tarstura

Zoughausstrasss £3, 8004 Zurich, Switzerlard 5 Swiss Calitvation Service

ACcTeciad by T Swiss Faoeral OMoe of Menology and Accroorason Accrdnation he: SCS5 108
Tho Swies Accradilation Sarvics i ane of tha signatarias to the EA
Multilateral Agreement for tho recognilion of calibration certificatos

Glossary:

TSL lissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EEE 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) IEC 62208-1, "Procedure to measure the Specific Absomtion Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 200 MHz to 3 GHz)",
February 2005

¢} Federal Communications Commission Office of Engineering & Technology (FCC DET),
“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 Radiofreguency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4 Syslem Handbook

Methods Applied and Interpretation of Parameters:
«  MMeasurernent 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.

o  Antenna Parameters with TS The dipnlé i= mounted with the spacer to position its fead
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis,

¢ Feed Point impedance and Refurn Loss: These parameters are measured with the dipale
positioned under the liguid filled phantom. The impedance stated is ransformed from the
measuremeant at the 3MA connector to the feed point. The Return Loss ansures low
reflecied power. No uncertainly required.

= Flecirical Deiay. One-way delay between the SMA connector and the antenna feed paint.
Mo uncertainty required.

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

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

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

Cortificate No: D2450V2-736_JuldT Page 2ol 9
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Measurement Conditions

DASY system configuration, oa far as not ghven en pags 1. __
DASY Varsion DASY4 V4.7
Extrapolation Acvanced Extrapolatian
Phamam Madular Fla: Phantom V5.0
Distance Dipole Center - TEL 10 mim with Spoaccr
Zoom Scan Resolution dx, dy. dz =5 mm
Froquancy 2450 MHz £ 1 MHz

Head TSL parameters
The falawing paramaters and calculatiane wara applad
i Temperature Parmittivity Conductivity
Nominal Head TSL paramaters | 20°C 38.2 1.60 miba'm
Measured Head TSL parameters | {220:0.2)°C JELE% 1.81 mhaim £ 6%
Head TSL temperature during test | roro2)'c — e
SAR result with Head TSL

SAR averaged over 1 em® (1 g) of Head TSL eondilian
SAR maasured 250 MW Input power 133mMW g
SAR rormalized namalizad to 1W Ei2mW /g
SAR for naminal Head TSL parametars * ramalized to 1W E2.T mW /g 17.0 % (k=2)
SAR averaged ovar 10 cm’ (10 g) of Hoad T5L canditian
SAR moasured 250 m\W inpul powsr BAT MW g
SAR normalized nomalized to 1W A/ Tmdig
SAR for naminal Hoad TSL parameters | somalized o 1W 24.5mW g =185 % (k=2)

' Comection to naminal TSL parametars according to d), chaptar “SAR Sansithvites”

Cenifcata No: D2<50V2-730_Juld? Fage 3 ol 9
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Body TSL parameters
Tha fallowing paramaters and calculatons were apphisd.
Temparaturs Parmittivity Conductivity
MNominal Body TSL paramaotars 22.0°C 527 1.85 mha/m
Measured Body TSL paramelers (22.0£02)°C 53.518% 1.84 mhadm £ 6 %
Body TSL temperature during test (22.0£0.2)C E -
SAR result with Body TSL
SAR averoged over 1 em® (1 g} of Bedy TSL Concliion
SAR moazuted 250 mW InpUT Do 1A0mW ig
SAR normalized nermalized 1o W 0mWig

SAR for nominal Body TSL parametars ©

nomalized to 1W

525mW g2 17.0 % [k=2)

SAR averaged over 10 em® (10 g} of Body TSL

Concltion

SAR measured

250 m¥W inpul powear

a.05mwWig

S5AR nomalized

narmalized to 1W

242mW ig

SAR for nominal Body TSL parametsrs ©

normalized to 1W

24.4 mW [ g 216.5 % (k=2

¥ Comaction to nominal TSL paramaters eccording io d), chapter “SAR Sensitvities”

Certiflcata No: D24S0VE- 1356kl 7
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Appendix
Antenna Parameters with Head TSL

Impedance, transformad to faad point E310+302
Return Loss - 7.8 d8

Antenna Parameters with Body TSL

Impedanos, rensfomead o fasd poin 48T+ 4B K
Ratumn Loss 26308

Geaneral Antenna Parameters and Design

| Ei=cmesi Dalay (one ciraction) | 1158 ns

After long tarm wse with 100V radiated power, ony a slight warming of the dipsle near the feedpoint can 08 Measurer.

The dipole is made of stancard semongid coaxial cable. The center conductor of the feeding Ene is direclly connected 1o Ihe
second arm of the dipols, The antenna |s harelore shor-circulted for DC-signals.

Mo excessive force must be appied 1o the dipobe arms, because thay might bend or the solderad connectons near (he
feadpoirt may be damaged,

Additional EUT Data

Manufactured by SPEAG
Manulaciuned on August 26, 2003
Cerdlicate No: D2450V2-T36_Juld7 Fapa 5ol 8
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DASY4 Validation Report for Head TSL

Date/Time: 12.07.2007 11:00:03

l'est Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHa; Type: D2450%2; Serinl: D2450V2 - SN736

Communication System: CW-2430; Frequency: 2450 MHz; Duty Cyele: 1:1
Medium: HSL U10 BB;

Medium parameters usal; ['= 2450 MHe; o = 181 mhodm; &= 38.6; p = 1000 kg/m®

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

DASY4 Configuration:

Pin =

Probe: ESIDVZ - SNI025 (HFY Conviid s, 4.3, 4.5); Calthraned: 19, 10,2006
Sevsor-Surfoce; 4mm {Mechapizal Surface Detection)

Electromics: DAES Snb01; Calibmiec: 30,01.2007

Phaniom: [Mat Phamtom £.0 (from); Type: QDOMPIGAA

Mleasurement 5% DASY4, V4.7 Bulld 53; Postiorocessing SW: SEMCAD, V1.8 Duild 172

250 mW; d = 10 mmvZoom Scan (Tx7x7)/Cube 0:

Migesurement grid: dx=5mm, dy=3mm, de=3mm
Reference Value = 93.0 ¥m; Power Drift = -0.004 dB
Peak SAR (extrapolated) = 28.1 Wikg

SAR(1 g) = 133 mW/e SAR(I0 g) = 6,17 mW/ig
Meximum value of SAR (measured) = 15.0 mW/g

dB |

0.000

-5.00

-15.8

-20.0

0dB = 15.0mWig

Cedtificale No DEZ450VE-730_Jull? Fage 0ol B
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Impedance Measurement Plot for Head TSL
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DASY4 Validation Report for Body TSL

Duate/Time: 12.07.2007 12:28:49
Test Laboratery: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - EN736

Communication System: CW-2450; Fregquency: 2450 MHz; Duty Cyele: 1:1
Medium: MSL ULD BE;

Medium parameters used: £= 2450 MHz; 0 = 1.94 mho/m; &= 33.5; p = 1000 kg/m
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

3

NDASYS Configumation;
o Probe: ESIDVY - SN (HF) ConvFld W, 4 1,4 16), Calihented: 19 10,2006
*  Sensor-Surfoce; down (Mechanical Surisce Detection)
*  Elearonics: DAES Snb01; Calibrated: 30.00 2007
o Phantony: Flat Phandom 5.0 (back); Type: QDODAPS0AA

*  Meswement SW, DASYS, V4.7 Build 53; Postprocessing SW: SEMCAL, VLE Duild 172

Pin =250 mW; d = 10 mm/Zoom Scan (7x7x7)/Cube 0:
Mlessurement grd: dx=35mm, dv=5mm, dz=3mm

Refercnce Value = 88.6 V/m; Power Dnft — 0,005 dB

Peak SAR {extrapolatad) = 27.0 Wikg

SAR(1 g) =13 mWig; SAR(I0 g) = 6.05 mW/g

Maximum value of SAR (measured) = 148 mW/g

d8 |
0.000

500
-10.0
-15.0

=20.0

25,0

©dB = 148mWig

Cenficale No: D2430V2-736_Juild? FageBol9
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of \:L\Lr,;f,
Schmid & Partner iﬁ

Engineering AG
Zeughausstrasse 43, B004 Zurich, Switzerand

S Schweizarischer Kalibrierdienst

C Service suisse d'élalonnage
Servizio svizzero di taratura

S swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of callbration cartificatas

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

Objact DAE3 - SD 000 D03 AA - SN: 677

Calibration procedura(s) QA GAL.—DEV12 e
Calibration procedure for the data acquisition electronics (DAE)

Calibration date; November 16, 2007

Condition of the calibrated itsm In Tolerance

This caibralion cerlificale dooumants the Uraceability lo national standards, which realize the physical units of measuremants (S},
The measuremants and the uncartainties with confidence probability are given on the following pages and are part of the certificate.

Al calibrations have been conducted in the closed |aboratory facility: anvironment [emperature (£2 £ 3)"C and humigity = T0%.

Calibration Equipment used (M&TE critical for calibraton)

Primary Standards 1D # Cal Date (Calibrated by, Coificae Ma) Scheduled Calibration

Fluke Process Callbrator Type 702 | SN: 6205803 0£-0ct-07 (Elcal &G, Ma: 6467) Oct-08

Keithley Mulimeter Type 2001 SN: 0B10278 03-Oct-07 (Elcal AG, No: BIGS) Oct-08

Secondary Standards ID# Check Date fin house) Schaduled Chack

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

Celibrated by: Dominiqua Steffen Technlgian ,R] %’

Approved by Fin Bomhalt R&D Director E
2y ‘fq U Uooss

Issued: November 16, 2007

This calibration certificats shall net be reproduced except in full without written spproval of the laborstory.
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Calibration Lal:loratory of s Schwelzarischer Kalibrierdienst
Schmid & Partner c Sarvice suisse d'stalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ] Swiss Calibration Service
Accradited by the Swiss Federal Office of Metrology and Accreditation Acereditation No.: SCS 108

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

Glossary

DAE data acquisition electronics

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

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

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

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

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

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

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

» AD Converter Values with inputs shcrted: Values on the intemal AD converter
carresponding to zero input voltage

e Input Offset Measurement. Output voltage and stafistical 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.

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

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

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

Certificate No: DAE3-577_Nov07 Page 20f 5
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DC Voltage Measurement
AJD - Converter Resolution nominal

High Range: 1LSB = 6.1uv, full range = -100...+300mV
Low Range: 1LSB = &1nv, full range = -1......+3mV
DASY measurament parametars: Auto Zero Time: 3 sec; Measuring tme: 3 sec
Calibration Factors X Y Z
High Range 404432 £ 0.1% (k=2) | 403.884 £ 0.1% (k=2) | 404.331£0.1% (k=2)
Low Range 3.94218 £ 0.7% (k=2) | 3.94771 1+ 0.7% (k=2) | 3.94526 +0.7% (k=2)

Connector Angle

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

©2008 SPORTON International Inc. SAR Testing Lab
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Appendix
1. DC Voltage Linearity
High Range Input (uV) Reading (pV) Error (%)
Channel X +Input 200000 199999.3 0.00
Channel X + Input 20000 20005.75 0.03
Channel X - Input 20000 -19997.67 -0.01
Channel Y + Input 200000 199999.5 0.00
Channel Y + Input 20000 20002.82 0.01
Channel Y = Input 20000 -20004.40 0.02
Channel 2 + Input 200000 199999.6 0.00
Channel 2 + Input 20000 20005.54 0.03
Channel 2 - Input 20000 -20001.11 0.01
Low Range Input {uV) Reading (V) Error (%)
Channel X + |nput 2000 2000.1 0.00
Channel X + Input 200 189.12 -0.44
Channel X - Input 200 -200.64 0.32
Channel Y + Input 2000 2000 0.00
Channel Y + Input 200 199.96 -0.02
Channel ¥ = Input 200 -201.00 0.50
Channel Z + Input 2000 194999 .00
Channel Z + [nput 200 199.05 -0.47
Channel 2 - Input 200 -201.08 054
2. Common mode sanslilvity
DASY measurement parametars: Auta Zera Time: 3 sec; Measuring time: 3 sec
Common made High Range Low Range
Input Voltage (mV) Average Reading (V) Average Reading (uV)
Channel X 200 1388 12.87
-200 -12.40 -14.29
Channel Y 200 -6.32 -6.22
- 200 5.34 53
Channel 2 200 1.08 0.59
-200 -1.42 -1.86
3. Channel separation
DASY measurement parameters: Auto Zera Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel Y (uV) Channel Z (uV)
Channel X 200 . 1.14 0.186
Channel Y 200 152 - 3.87
Channel Z 200 023 0.75 =
Certificate No: DAE3-577_MNowv07? Paga 4 of 5
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4. AD-Converter Values with inputs shorted

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

High Range (LSE) Low Range (LSE)
Channel X 15869 162689
Channel Y 15848 16148
Channel Z 16203 16661
5. Input Offset Measurement
DASY measurement paramelers: Aulo Zero Time: 3 sec, Measuring lime: 3 sec
Input 100
Average (1V) min. Offset (uV) | max. Offset (uV) Sd. E‘::._:atbn

Channel X 012 -1.70 1.72 0.50
Channel ¥ -2.46 -3.42 -1.39 0.44
Channel Z -0.78 -2.16 0.00 0.29

6. Input Offset Current

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

7. Input Resistance

Zeroing (MOhm) Measuring (MOhm)
Channel X 0.2000 190.3
Channal Y 0.2001 190.9
Channal Z 0.1999 199.4

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

Typical values Alarm Level (VDC)
Supply (+ Vcc) ! +7.9

Supply (- Vcc) ’ -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 (- Vcc) -0.01 -8 -9
Ceriificate No: DAE3-577_NovQ7 Page 5ol &
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Glossary:

TSL tissue simulating liquid

MNORMx.y,z sensitivity in free space

ConF sensitivity in TSL / NORMX,y, 2

DCP dicde compression point

Paolarization p @ rotation around probe axis

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

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

Calibration is Performed According to the Following Standards:

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

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

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

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

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

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

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

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

Certificale No: ET3-1788_Sap0? PageZaf 9
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DASY - Parameters of Probe: ET3DVG SN:1788

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

Sensitivity in Tissue Simulating Liquid (Conversion Faclors)

Please see Page 8.

Boundary Effect

TSL 900 MHz Typlcal SAR gradient: 5 % per mm
Sensor Cente to Phantom Surface Distance 37 mm 4.7 mm
BAR, [%] Without Correction Algorithm 6.2 33
SARL, [%] With Comeclion Algorifhm 04 1.0

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

Sansor Offset

Probe Tip to Sensor Center 2.T mm

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

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

Caficats No ET3 1786 SepO7 Page 4of B
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

Freguancy response {normalized)

08
08
0.7
3
05
0 500 1000 1500 2000 Z500) 3000
T [MHz}
—=—TEM —o— iz
Uncertainty of Frequency Response of E-fiald: * 6.3% (k=2)
Cadtificale New ET3-17RR Sep7 Page Gaf 8
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ET3DVE SN:1788 September 26, 2007

Receiving Pattern (¢), 3 = 0°

f = 1800 MHz, WG R22

f = 600 MHz, TEM Ifl110EXX

e T S =) ==y =7 =0=To
1.a
NE ek L s . | SN SRS TN SN, N S— - —— 1 Mz
_ 04 } } ! } 11 1 } 14 B— 10 MHr
g 02 | | a | .| ’ .
= == B00 MHz
5 o0susanert ittt tessaneret bttt ety e
ul 04 ' [ —a— 2500 MHz
06
08
=1.0
o &0 120 180 240 ann 360
1
Uncertainty of Axial lsotropy Assessment: £ 0.5% (k=2)
Cartificate No. ET3-1788_Sopl? Pagu 8ol G
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Dynamic Range f(SAR;.4)

(Waveguide R22, f = 1800 MHz)

1E4T ; Wi — 1T

1.E+0 +

1.E+5
5
2 1EH
= |
=
II:l
f 1.E«3
b=}
o
5

1IE+2 —

1E+1 +

1.E+D

0.0001 i iR .01 o1 1 10 100
SAR [miWlem’)
== Compenkalng +ff‘|'|'l|'lmﬁ'|
1.0
1
T [
= | 1T
- 499 o weoveww®
E. om0 i i ot il bl Sl
wi
|'I
1.0 | | |
o001 0.0 0.1 1 100
SAR [miicm?)
Uncertainty of Linearily Assessment: £ 0.68% (k=2)
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Conversion Factor Assessment

1 =900 MHz, WGLS RY (haad) f= 1810 MHz, WGLS R22 (head)
1.5 : - 30,0 P T e ik
a0 250
E =X} E S
E 20 E
s 3 150
E 15 E
g 10 E i 4
0.5 =0
L] 0.0 - } !
(1] Fal ] &l 11 1] 20 40 &0
z[mm] 2{mm]
—— Analytical  —o— Massursments —@— Analyical —0— Maasurmmants

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

800 +50/2 100 Head 418¢8% 0.07+5% 022 328 654 +110% (k=2)
1810 +50/+100  Head 400:5% 14025% 058 215 528 +11.0% (k=2)
2000 +50/% 100 Head 400:5%  1.40:5% 060 223 487 +11.0% (k=2)
2450 +50/% 100 Head 392¢5% 1.8045% 061 233 458 +118% (k=2)
500 + 50/ + 100 Body 550 +5% 1.05 + 5% 078 254 63T +11.0% (k=2)
1810 250/ 100 Body 53.3£5% 1.5225% 063 233 475 :11.0% (xk=2)
2000 + 60 /£ 100 Body 53.3:5% 1.62 1 5% 0E3 2.33 436 +11.08% (k=2)
2450 +50/=100 Body 527 ¢5% 195+5% 661 258 417 +118%(k=2)

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

Error [dB]

I
1,000,650 -0, 30=0.50 M- 60~ 43 B0 40-0.20 W-0200.00
WO.E0-1.00

O000-020 EO20-040 O040-000 263060

Unceriainty of Spherical lsolropy Assessment: $ 2.68% (k=2)
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Appendix D - WCDMA Test Mode

Conducted Output Power

The EUT's WCDMA and HSDPA function is Release 5 version. A detailed analysis of the output
power for al WCDMA modes is provided in the table below. The EUT supports DPDCH1 and
HSDPA with severa of datarates, such as 12.2Kbps, 64kbps, 144K bps and 384K bps.

Band |1 Band V
Symbol Reference
M ode Rates SF | K | Data Channel Type en en €l cir cir €l
9262 9400 9538 4132 4182 4233
(Kbps) (Data Rates)
18524 | 1880.0 | 1907.6 | 826.4 836.4 846.6
60 64 [ 2 40 RMC 12.2 Kbps 23.09 23.28 22.71 23.47 23.42 23.25
DPDCH1 240 16 | 4 | 160 RMC 64 Kbps 23.10 23.32 22.72 23.45 2341 | 23.30
480 8 5 | 320 RMC 144 Kbps 23.15 23.35 22.80 23.42 23.38 | 23.28
960 4 6 640 RMC 384 Kbps 23.17 23.30 22.75 23.43 23.39 23.29
HSDPA 60 64 | 2 40 RMC 12.2 Kbps 22.80 23.00 22.90 23.10 23.00 23.13
Data: Bits/Slot; SF: Spreading Factor; K: Number of bits per uplink DPDCH slot.
Table 1 Conducted output power
Followed by FCC suggestions [1]:
_ Data
DPDCH N, bits
) Tajor = 2560 chips, Ny = 10%2¥ bits (k=0_.6) i
i Pilot TEFCI FBI TPC
DPCCH Npiso: bits Ntrcp bits Neg; bits Nrp bits
) T .. = 2560 chips. 10 bits i
Slot #0 | Slot #1 Slot #1 Slot #14

F 3

1 radio frame: T:= 10 ms

Frame structure for uplink DPDCH/DPCCH

v

The parameter K in the figure determines the number of bits per uplink DPDCH dlot. It isrelated to
the spreading factor SF of the DPDCH as SF = 256/2%, The DPDCH spreading factor may range

from 256 down to 4. The spreading factor of the uplink DPCCH is always equal to 256, i.e. there
are 10 bits per uplink DPCCH dlot.
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. Channel . .
o | omnine | Shmie | wm | s
DPCCH 15 15 256 0 10
15 15 256 64 10
30 30 128 32 20
60 60 64 16 40
DPDCH; 120 120 32 8 80
240 240 16 4 160
480 480 8 2 320
960 960 4 1 640
DPDCH, 960 960 4 1,2, 3 640

Table2 DPCCH and DPDCH

There is only one DPCCH per radio link. Data rates, channelization codes and spread factor
information for DPCCH and DPDCHn are indicated in the following Table. Spreading Rate (SF) *
Symbol Rate = 3.84 Mcps.
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WCDMA Setup Configuration

a. The EUT was connected to Base Station. Refer to the drawing of Setup Configuration.
b. The RF path losses were compensated into the measurements.
c. A cal was established between EUT and Base Station with following setting
i. Datarates: Varied RMC for each measurement.
ii. TPCwith All Up
d. The transmitted maximum output power was recorded.

Wireless
Communication
Test Set
R&S CMU 200

@]

[

EUT

RF IN

Setup Configuration

©2008 SPORTON International Inc. SAR Testing Lab
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Connect
Control
M Lisvel Al Liwai FeeyDatast « D000 WHE ChanIFrong: 4137508
IUH:SW l:ﬁf(H-DPle: :"'-'W 'SR‘E? Eﬂ-“ e m
Ser Code.0 A Rha Man.
=10 - (Lo u i [Ai] E'_— rom E
i-mt Apph-
[ cation
st
s
i.u; Ana. Ley.
lap S T N S AL
DeCCH  DROCHT DREDCHR  [PDCHT DRGCHE  DRQCHS  DROCHS HE-DRCTH ‘Em
Qut{ 0221 OTT8 === === === we= oo O] - i
0221 0778 @2=— — =— =— — — BS Signal
 GEEEREE - T L, — p— Level
Mn | 0221 0777 —_ — = — - BS Signal
Settings
ErtvectHag- FME 26 EET | 0
yoonnotisst | -4597 a8 B St Marker
P B tw | 10000% [ 2336 am
Ot OF Tiolerance LEPowsr
Ibenus

Single DPCCH with only one DPDCH at RMC 12.2K bps (Symbol Rate 60 Kbps)

WCDMA Fop % Code Domain Pwr. [T © = Ty |gg:g:;t

B WCDMA DD Connection Control [§ ; Attached C&: Connected

—Setup [TPC SettingsiSet 1/Pattern Type |—

TPC Step Size 1 dB
Activate Pattern
TPC Pattern Setup Set 1
Test Step Preconditions Manual
Set 1 G
Pattern Type | &l
Pattern 11 uin

»Set2
»Set3
»Setd
»Sets =
* Test Step &
» Test StepB
* Test Step C

Conneclionl Handover | UE Signal BS Signal | Hetwork | AFIRFG" Sync. |.- 2 |I
TPC with All * 1" (Continuoustransmitting )
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HSDPA Setup Configuration

a

b.

©2008 SPORTON International Inc. SAR Testing Lab

Specturm Analyzer
R&S FSP

RF N

Wireless
Communication
Test Set

RF _IN

4

Spliter
P o——G] eur

o

(@)

RESCHU200 5 @) Atemetor |

Setup Configuration

@ WCDMA Fop Bz:lnd Receiver Quality FQQ

B WCDMAFDD Connection Control J§

PS:|  Established

Connect
Control

CS:|  Registered

—Setup

|Packet Switched/HSDPA Test Mode!. .

&

* Mode-EB Settings
P Circut Sinrtched
T FPacket Switched
Defallt Settings
DCH (Dedicated Chn) Type
R — e

=LIFA Qcle

Radiobearer Setup
RMC Test Loop

» HEDPA HS-DSCH

* Downlink FPhysical Channels

» TRC Settings

» Compressed Mode Settings

» DL Fower Control Settings

HSDPA Test Mode

[ RMT 12 2 kops + HSDP A

Loop Mode 1RLC TM

Connection Handowver | UE Signal

The EUT was connected to Spectrum Analyzer and Base Station via power splitter. Refer
to the drawing of Setup Configuration.

The RF path losses were compensated into the measurements.
A call was established between EUT and Base Station with following setting:
Set RMC12.2Kbps with HSDPA mode.
ii. TPC with All Up with H-set.
The transmitted maximum output power was recorded.

BS Signal | Metwork | HFIRF@'l Sync.

(w2 |

RMC 12.2Kbps with HSDPA function

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

Rev. 02



waaron s FCC/IC SAR Test Report Test Report No : FA811107-02-A

Reference:

[1.] SAR Measurement Procedures for 3G Devices CDMA 2000/Ev-Do/WCDMA/HSDPA June
2006 Laboratory Division Office of Engineering and Technology Federal Communications
Commission

[2] TS 34.121 Universal Mobile Telecommunications System (UMTS); Terminal Conformance
Specification, Radio Transmission and Reception (FDD)
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