oo e FCC SAR Test Report Test Report No : FAB91114A

Appendix C — Calibration Data

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

Zaughausstrasse 43, 8004 Zurich, Switzeriand S Swiss Calibration Service

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

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

Sporton (Auden)

Certificate No: DB35V2-499 Mar08

Cliant

Ohject

Calibration procedure(s)

| Calitration date:

| Condition of the callbrated item

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

Calibration Equipment used (M&TE cstical for calibration)

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

Primary Standards 1D # Cal Darte (Callbrated by, Certificate MNo.) Scheduled Calibration
Power meter EPM-442A GB3T4B0704 04-Oct-07 (METAS, Ne. 217-D0736) Dct-08

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

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

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

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

Secondary Standards o # Check Date [in house) Scheduled Chack
Power sensor HP 34814 MY41002317 18-0ct-D2 (SPEAG, in house check Dct-07) In house chedk: Oct-09
RF generator R&S SMT-06 100005 (4-Aug-90 (SPEAG, In house check Ocl-07) In house check: Oct-09
Network Analyzer HP BTS3E US3TI90585 54206 18-00c4-01 {SPEAG, in house check Dct-07) In house check: Oct-08

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

HKalja Pokavic

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

Issued: March 17, 2008

Cartificate No: DB35V2-408_MarD8

Page 1 of 9

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




oo e FCC SAR Test Report Test Report No : FAB91114A

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

5 Schweizarischer Kalibrierdisnst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S swiss Callbration Service

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

c)

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

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

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

Additional Documentation:

d)

DASY4 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Certificale No: DB35V2-498_Mar(8 Page 2 of 9
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oo e FCC SAR Test Report Test Report No : FAB91114A

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

DASY Version DASY4 V4.7
Extrapolation Advanced Extrapolation

Phantom | Medular Flat Phantom V4.9

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

Freguancy | 835 MHz £ 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperatura Permittivity Conductivity

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

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

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

Carlificate Mo: DB35Y2-499 Mar08 Page 3of 9

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



oo e FCC SAR Test Report Test Report No : FAB91114A
Body TSL parameters
The following parameters and calculations were appliad.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 65.2 0.97 mho/m
Measured Body TSL parameters (22.0+0.2)°C 540+£6% 1.00 mho/m 26 %
Body TSL temparature during test (220£0.2)°C —_ =
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Concition
SAR measured 250 mW input power 246 mW /g
SAR normalized normalized to 1W 9.84 miW /g

SAR for nominal Bedy TSL parameters *

normalized to 1W

9.52 mW /g £ 17.0 % (k=2)

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

SAR measured 250 mW input power 1.63mW/g

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

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

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

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

Test Report No : FA891114A

Appendix

Antenna Parameters with Head TSL

Impadance, transformed to feed point

5280Q-23j0

Return Loss

-28.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point

4920-3.3)02

Feturn Loss

-28.3 dB

General Antenna Parameters and Design

Electrical Delay (one direction)

1.392 ns

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

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

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

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

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

July 10, 2003

Cerificate No: DE3SV2-485 MarDB Page 5 of 8

©2008 SPORTON INTERNATIONAL INC. SAR Testing Lab

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

Rev. 01



oo e FCC SAR Test Report
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. FA891114A

DASY4 Validation Report for Head TSL

Date/Time: 17.03.2008 11:32:45

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

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

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

Measurement Standard: DASY4 (High Precision Assessment)

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

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

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

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

dB
1.00a

-4.20

-6.30

-0.40

-10.5

0dB = 2.58mW/g

Certificate No: DB35V2-490_Mar08 Page 6of®
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oo e FCC SAR Test Report Test Report No : FAB91114A
Impedance Measurement Plot for Head TSL
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DASY4 Validation Report for Body TSL

Date/Time: 10.03.2008 12:48:36

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

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

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

Measurement Standard: DASY4 (High Precision Assessment)

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

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

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

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

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

Peak SAR (cxtrapolated) = 3.59 Wrkg

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

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

dB
o.onn

-2.08

-4.16

-6.24

8.32

0 dB = 2.64mW/g

Certificate No: D836Y2-498_Mar08 Page 8 of 9
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Impedance Measurement Plot for Body TSL
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BEORTON LABR.

FCC SAR Test Report

Test Report No

FA891114A

Calibration Laboratory of S,

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

Zeughausstrasse 43, B004 Zurich, Switzerland B et b,

A gl
Thab Y

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

@ z)
ons)

g Schwelzarischer Kallbrierdienst

c Service suisse d'étalonnage
Saervizio svizzero di laratura

S Swiss Calibration Sarvica

¥

Accraditation No.: SCS 108

Certificats No: D1900V2-5d041_Mar08

cient ~ Sporton (Auden)

D1900V2 - SN: 5d041

Object

Calibraton procedure(s) QACAL-05v7

Calibration date:

Conditian of the callbrated item

Calibrabon Equpment used (M&TE aritical for calibrabon)

Calibration procedure for dipole valication kits

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

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

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

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

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

|ssued: March 18, 2008

Certificate No: D1900V2-5d041_Mar08
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oo e FCC SAR Test Report Test Report No : FAB91114A
Calibration Laboratory of ::twk'?:_' S  Schwaizarischer Kalibrierdienst
Schmid & Partner ﬁ c Service sulsse d'étalonnage
Engingen'ng AG e Servizio svizzero di taratura
Zeughausstrasse 43, 004 Zurich, Switzerland {”.:‘:E"‘\:\{\b} 5 Swiss Calibration Servica
"l i
Aceredited by the Swiss Federal Office of Melrology and Accreditation ' Accreditation No.: SCS 108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4 System Handbook

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

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

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

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

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

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

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

Cerlificate No: D1900V2-54041_Mar& Page 2 of 8
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oo e FCC SAR Test Report Test Report No : FAB91114A
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY4 V4.7 '
Extrapolation Advanced Extrapolation |
Phantom Modular Flat Phantom V5.0 i
Distance Dipole Center - TSL 10 mm with Spacer |
Zoom Scan Resolution dx, dy, dz =5mm |
Frequency 1900 MHz + 1 MHz |
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity |
Nominal Head TSL parameters 220°C 40.0 1.40 mha/m I
Measured Head TSL parameters {(220£0.2)°C 402 +6% 1.47 mho/m £ 6 % |
Head TSL temperature during test (211 £0.2)°C . — '
SAR result with Head TSL
SAR averaged over 1 cm’ {1 g) of Head TSL candition
SAR measurad 250 mW input power 101 mW /g
SAR normalized normalized to 1W 40.4mW /g

SAR for nominal Head TSL parameters '

normalized to 1W

39.5mW/ g 17.0 % (k=2)

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

Caondition

SAR measured

250 mW input power

520mW /g

SAR normalized

normalized to 1W

208mW /g

SAR for nominal Head TSL parameters '

«normalized to 1W

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

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

Certificate No: 01900v2-5d041_MarDg
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oo e FCC SAR Test Report

Test Report No : FA891114A

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

SAR result with Body TSL

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

SAR for nominal Body TSL parameters *

normalized to 1W

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

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

SAR for nominal Body TSL parameters *

normalized to 1W

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

Certificate No: D1200V2-5d041_Mar08

* Correction to nominal TSL parameaters according to d), chapter “SAR Sensitivities’
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Test Report No

. FA891114A

Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed paint 54.00+51j0

Return Loss -24.2dB
Antenna Parameters with Body TSL

Impedance, transformed to feed point 48.0 02+ 6.1 O

Return Loss -23.6 dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1189 ns

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

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

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

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

feedpoint may be damaged.

Additional EUT Data
Manufactured by SPEAG
Manufactured on July 04, 2003
Cartificate Mo: D1800V2-5d041_MarlB Paga 5 of @
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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: ES3DV2 - SN3025; CorwF(4.9, 4.9, 4.9); Calibrated: 01.03.2008
+  Sensor-Surface: 3.4mm (Mechanical Surface Detection)
s  Electronics: DAE4 SnB09; Calibrated: 03.09.2007
+« Phantom: Flat Phantom 5.0 (front); Type: QDO00OPS0AA; ;

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

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

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

Peak SAR (extrapolated) = 19.1 Wikg

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

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

dB
0.000

! -4.00
-A.00

-12.0

-16.0

-20.0

0dB = 11.8mWig

Certificate No: 01900V2-5¢041_Mar08 Page 6 of 9
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Impedance Measurement Plot for Head TSL
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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; g, = 51.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

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

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

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

Peak SAR (extrapolated) = 18.6 Wikg

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

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

dB
0.000

-4.00

-8.00

-12.0

-16.0

-20.0

0 dB =12.0m\W/g

Cerificate No: D1900V2-5d041_Mar8 Page Bof 8
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Impedance Measurement Plot for Body TSL

14 Har 2008 12:54:127

EFY) 514 i U F5 147,882 0 BA1367 4 S14.85pH 1 98&. 588 BAE MH:
2 =
& _:-/J i
b / -
I\Ll' 1
N
16°
CH2 S11  LDG 5 dB/REF -20 dE - 1-23,632 dB 1 990,890 @0 NHz

Ca
Fr
17 t 1
1
T 4 4 4 +
CENTER 1 520.080 888 HAz E SPAH 400,000 A08 HHz
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, B004 Zurich, Switzerand

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

S swiss Calibration Service

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

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

Objact DAE3 - SD 000 D03 AA - SN: 677

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

Calibration date: MNovember 16, 2007

Gondition of the calibrated itsm In Tolerance

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

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

Celibration Equipment used (M&TE critical lor calibraton)

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

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

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

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

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

Calibrated by: Dominiqus Stoffen Tachalelan ,R %’

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

Issuad: November 16, 2007

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

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

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

=

Schmid & Partner m

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

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

Glossary

DAE data acquisition electronics

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Connector Angle

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

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

DASY measurement parameters: Auto Zero Time: 3 sec: Measuring tme: 3 sec
High Range (LSB) Low Range (LSB)

Channel X 15969 16269
Channel Y 15848 16148
Channel Z 16203 16661

5. Input Offset Measurement
DASY measurement paramelers: Aulo Zero Time: 3 sec, Measuring time: 3 sec
Input 10ML2

Average (1V) | min. Offset (1) | max. Offset(wv) | O E‘f:;a"i"’"

Channel X 012 -1.70 1.72 0.50
Channel ¥ -2.46 -3.42 -1.39 0.44
Channel Z 0.78 218 0.00 0.20

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
Channeal Y 0.2001 192.9
Channal Z 0.1899 199.4

8. Low Battery Alarm Voltage (verified during pre test)
Typical values Alarm Level (VDC)
Supply (+ Vee) : +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 (- Vce) =0.01 -8 -8

Ceriificate No: DAE3-577_NovO7 Page 50l 5
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Calibration Laboratory of w@_“j} Sehwatzeriacher Knllbrinroiarst
Schmid & Partner M Service subsss o'talonnage
Enginaering AG . Servizio svissero di tarsturs
m"nfm.?i 8004 Zurich, Swizerand ’1":\:'& Swins Calibration Service
Accrediied by I Swiss Accwditalion Sarvice (SAS) Accreditation Me.: SCS 108

Trhe Swise Accreditation Servica is one of the signatories to the EA
Mutilatersl Agresmant lor the mcognition of calibration cartificates

Calibraton date:

Condiicn of the cabioraled iem o

This calbstion corificain documents: the tnsealiity Lo rabonal slandards, which realize the physical units of measurements (51
This masUrements and thie mmmm prohabitty ame givan on the followdng peages ad are pat of the cetificats,

Al calibrations haneé bban conducted in I'IBMWMIM envircnment temparaluce (22 £ 3)°C and hurmidity < T0%.

Calibration Equipment used (MATE critical for calibraticn)

Prirnsry Standards 0 # Cal Date (Coatificala Mo.) Scheduied Catibration
Fluke Process Calibrator Type 702 | SN: 6295003 -0nt-07 (M G457 TN

Kinithlery Ml Type 2001 SN: 0810273 U3-0ca-07 (M B4E5) Cen-08

| Secondary Sandards |iow Check Date (in bouse) Schentulon Check
Calibrador Box w11 SE UMES 008 AR 1004  08-Jun-08 [in house check) In houss check: Jun-08

Coibrntesd bry:
Appooved by.

This callbration ceriificate shall nol ba repoduced exept in full without willen apgroval of te labostory. _ i
Cartificate Ne: DAE3-303 Augld Page 1of 5
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Calibration Laboratory of gq“"'\"ﬂ_';?"p-h S Schweizeriacher Kalibrierdienst

Schmid & Partner i c Sarvies sulssn détalonnage
Engineering AG sl Servizio svizzero dl taratura

Zoughausstrasse 43, 8004 Zurich, Switzerland & "'T..;ﬁ'\\ S swiss Callbration Servies

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

The Swins Acoreditstion Sorvion s nn-ufl!- slgnatorios o the EA

Multilataral Agresmant for the recogrition of cellbration cerificaiss

Glossary

DAE data acquisition electronics

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

coordinate system.

Methods Applied and Interpretation of Parameters

s  DC Voltage Measurement: Calibration Factor assessed for use in DASY systam by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

s Connector angle: The angle of the connector Iz assessed measuring the angle
mechanically by a teol inserted. Uncenainty 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 Voltaga Measuremeant Linaarily: Varification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurament.

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

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

« AD Converter Values with inputs shorted: Values on the intarnal AD converter
corresponding to zero input voltage _

s Input Offsef Measurement. Output voltage and statistical results over a large number of
zero voltage measuraments,

s nput Offse! Current: Typical value for information; Maximum channel input offset
currant, not considering the input resistanca,

» Input resistance: DAE input resistance at the connector, during intermnal auto-zeroing
and during measurement.

+ Low Battery Alarm Vaoltage: Typical value for information. Below this vollage, a batlery
alarm signal Is generated.

« Power consumplion: Typical value for informaltion. Supply currents in various operating
modeas, .

Certificate Mo: DAE3-393_Augdd Page 2of §
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DC Voltage Measurament
AD - Converier Resolulion nominal _
High Range: iLSE = 8.1V, full range = -100...+300 my
Low Range: ILSE = BinV full range = =1....... +3Imv
DASY measurement paramelers: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X ¥ z
High Range 403922+ 0.1% (k=2) | 404187 +0.1% (k=2) | 4041122 0.1% (=2}
Low Range 3.99613 £ 0.7% (k=2) | 3.08056 £ 0.7% (k=2) | 3.96224 4 0.7% (k=2)
Connactor Angle
| Connustor Angla 1o bo used in DASY system _ WEeETE
Certificate No: DAE3-393 Augll Paga3af 5
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Appendix
1. DC Voltage Linearlty
High Range Input (pV) Reading (uV) Errar (%)
Channal X + Input 200000 2000005 0.00
Channel X + Input 20000 20006.70 0.03
Channel X = Inpast 20000 -19995.73 -0.02
ChannelY  + Input 200000 200000.1 0.00
Channel ¥ + Input 20000 2000314 0.0z
Channel ¥ - Inpurt 20000 -19906.72 0.0
Channel + Input 200000 200000.1 0.00
ChannelZ  +Input 20000 20000.43 0.00
(ChannelZ - Input 20000 -20009.12 0.05
Low Range Input (v} Reading (uV) Errar (%)
Channal X + Input 2000 2000 Q.00
Channal X + Input 200 159,94 -0.03
Channel X - Input 200 -1EE.74 093
Chennel ¥ + gpul 2000 20040 0.00
[Channel ¥+ Input "200 195.41 030
Channal Y - Input 200 -200.68 0.34
ChennelZ  +input 2000 19889 0.00
ChannelZ  +input " 200 188.05 047 |
Channel Z - Input 200 -201.02 0.51
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 soe Maasuring time: 3 sac
Common modse High ﬁ_lnul Low Range
Input Voltage {mV) Average Reading (uV) Average Reading (pV)
Channel X 200 12 56 11.64
- 200 -10.20 11,30
Channet ¥ 200 .63 9.29
-Zt:l-l:iif -10.67 -11.08
Channel £ 200 4.03 382
- 200 -5.44 -5.85
3. Channel separation
DASY maasuramant parametars: Auto Zaro Tima: 3 sec; Measuring time: 3 sec
Input Voltage (m¥Y) | Channel X (uV) | Chanmel ¥ (V) Channal Z {uV)
Channel X 200 - 3.80 1.05
Channel ¥ 200 1.67 527
Channel T 200 -} BY 1.48
Certficate Mo: DAE3-383_AugCl Paga 4 of &
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4. AD-Converter Values with inputs shorted
DASY measurement paramebens: Auto Zoro Times: 3 sac; Measuring tme; 3 soc
High Range (LSB) Low Range (LS8)
Channel X 16160 16805
Channal ¥ 16023 16373
Channal Z . 16458 17457
5. Input Offset Measuremant
DASY measurement parameters: Aule Zer Tima: 3 sac; Maasuring lime; 3 scc
Iriput 10MEE =
Avarage (pV) min. Offset (V) | max. Offsat (V) . I:wnia
Channel X 0.40 0.62 BEED) 0.25
Channal Y =0.40 -0.88 0.29 0.22
Channel Z -0.18 -1.74 2.1 0.48
6. Input Offset Current .
Harminal Input circullry offsel current on all channels: <2560
7. Input Resistance
Zoroing (MOhm) Meaguring (MOhm)
[ Ghannel 0.2000 1983
Channel ¥ © 02000 188.2
Ghannal Z 0.2000 198.1
8. Low Battery Alarm Voltage (verfied during pre teat)
Typical valuas Alarm Level _{'u'l.'lﬂj
Supply {+ Voo) . +rg
Supply (- Vee) ) - =T.&
9. Power Consumption {verified during e test)
Typical valuas Switchad off (mA) | Stand by (mA) Transmitting (ma)
Supply (+ Vo) +0.0 +8 +14
Supply (- Vec) —0.01 -5 -8
Certifcate No; DAES-393_AugD8 Page Sof 5
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Calibration Laboratory of \\‘:._‘;.:,u Schweirerizcher Hallbrierdiemst
Schmid & Partner % Servios suisse détaionnage
Engineering AG 7 V3 Servizio avizzers & taratura

Zaughausstrasse 43, 8004 Zurich, Switzeriang -r"-f..."?x.-*"; Swiss Callbration S4vvice
Aczrested by the Swiss Acchedilaton Servce (345 Accreitation Na.: SCS 108

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

Muitilateral Agresment for the recognition of calibration certificates

ciert  Sporton (Auden) Conificate No: ET3-1787_Aug08

Obyoct ET3DV6 - SN:1T8T

CBLEFRESN BrOLECurals) QA CAL-O1.vE and QA CAL-23.v3

Catraton date August 26, 2008

Conasen of the ealsrtes 2o | Tolerance

Thes caitration corthicie Gocuments e raceabity o nabonal Blandeds, whch reahZe Tw DrSca units of moasuremens (51
The massurements and the uncanantes with sonfidencs probabddy are given on the lolowing Daes and ar part of the cortficate

Al cakbralons hive been conducted in the ciossd laboratony Incdly: smamnment Temparatune (22 2 3)°C and humaity < T

Calbration Equipment used (MATE ortical for calibration)

| Premary Standards D= Cal Daie (Cenificats o Scheduled Calibraton
| Powar matar E42108 GE412638T4 1-Apr-08 (No, 217-00788) A%
Pomal sansct E44124 MY T4852TT '.A:.erﬁ [MNa. 217-D0TEE Ape-0i
| Power sensor ES4124 Y4 TABBOET TuApr08 (No. 217-00758) A0
| Raderence 3 0B Anerwaior BN 5505 (3c) 1=Jul08 (Mo 21T-00855 Jul=liT
Paterence 20 B ASienuaior SN: S50 1208 I1-Miar-08 (Mo 21T-00TET Ape-08
| Referencs 30 ¢B ARsnuaior SN 85129 (308 1-Jul-0B N0 21 T-D0B5E) Jul-08
| Ratermncs Probs ES30V2 SN 3013 2=dpn=08 (ho. ES3-3013_Lan08] Jan-09
| DAES SN 680 3-8ep07 (No. DAEL-E50_SepdT) Sap-08
Seconcary Sundarms D= Check Dot (in houss) Schodided Chask
| AF gansrmior HP BE4EC USIEA2U01 70D -Aug-90 [ houss check O=-0T
| HNetwor Analyzer HP BTS3E WUSATASOEAE 1B-Oci-01 (in hduas onde D07
harma Funcbon
Cabbirated by Kt Probors: Tedtvmal Managd:
| Approwed by Minds Hemter Cuality Managed

lssued” August 26, 2008
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Calibration Laboratory of sy Schweizerischer Kalibrierdionst
Schmid & Partner s Service suliss délalonnags

Engineering AG = Servizio svizzero di tarxtura
Zeughalsstrasss &3, BO0S Zurich, Switssrland e _&ﬁ\}" Swiss Calibration Service
Accraditod by tho Swiss Accroditatian Senise (SAS) Accreditation No.: SCS 108
Tha Swiss Accroditation Service is one of the signatories 1o tha EA
Multilateral Agresment for the recognition of calibration ceriificales
Glossary:

TSL tissue simulating liquid

NORMzx.y,2 sensitivity in free space

ConvF sensitivity in TSL / NORMzx,y,z

DCP diode compression point

Polarization ¢ @ rofation around probe axis

Polarization 8 3 rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., 8 = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a)

b)

Metho

IEEE Std 1528-2003, “I[EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rata (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

ds Applied and Interpretation of Parameters:

NORMzx,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHZ
R22 waveguide). NORMx,y,z are only intermediate values, i.e., the uncertainties of
NORMx,y,z does not effect the E*-field uncertainty inside TSL (see below ConvF).
NORM(f)x,y.z = NORMx,y.z * frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The unceriainty of
the frequency response is included in the stated uncertainty of ConvF.

DCPx,y,z: DCP ara numerical linearization parameters assessed based on the data of
power sweep (no uncerlainty required). DCP does not depend on frequency nor media,
ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or
Temperature Transfer Standard for f = 800 MHz) and inside waveguide using analytical field
distributions based on power measurements for f = 800 MHz. The same setups are used for
assessment of the parameters applied for boundary compensation (alpha, depth) of which
typical uncertainty values are given. These parameters are used in DASY4 software to
improve probe accuracy close to the boundary. The sensitivity in TSL corresponds to
NORMzx.y.z * ConvF whereby the uncertainty corresponds to that given for ConvF. A
frequency depandent ConvF is used in DASY version 4.4 and higher which allows extending
the validity from £ 50 MHz to + 100 MHz.

Spherical isolropy (30 deviation from isotropy): 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
fraom the probe tip (on probe axis). No tolerance required.

Certificate No: ET3-1T87_Aug08 Page 2of @
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ET3DVE SN:1787 August 26, 2008

Probe ET3DV6

SN:1787

Manufactured: May 28, 2003
Last calibrated: August 28, 2007
Recalibrated: August 26, 2008

Calibrated for DASY Systems

(Mote: non-compatible with DASYZ systeml)
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ET3DV6 SN:1787

DASY - Parameters of Probe: ET3DV6 SN:1787

Sensitivity in Free Space” Diode Compression”
Normx 1.63 +104%  pVAVIm) DCP X
Norm'Y 167 £10.1%  wVAVIm)* DCP Y
NormZ 248 £10.4%  pVAVImMY DCPZ

Sensilivity in Tissue Simulating Liquid {Conversion Factors)

Please see Page 8.

Boundary Effect
TSL 900 MHz  Typlcal SAR gradient: 5 % per mm
Sensor Centar to Phantom Surface Distance 37 mm 4.7 mm
SAR,, [%] Withiut Cormection Algarithm 11.3 7.5
SAR, [%] With Correction Algorithm 0.8 0.5
TSL 1750 MHz Typical SAR gradient: 10 % per mm
Sensor Centar to Phantom Surface Distance AT mm 4.7 mm
SAR,, [%] Without Comrection Algorithm 10.1 6.5
SAR,, [%] With Carrection Algorithm 0.8 06
Sensor Offset
Probe Tip to Sensor Canter 2.T mm

August 26, 2008

The reported uncertainty of measurement Is stated as the standard uncertainty of
|measurement multiplied by the coverage factor k=2, which for a normal distribution

|corresponds to a coverage probability of approximately 95%.

* The uncenaintes of NormiLY 2 do not affect the E-feld uncoranty nsede TSL (see Page &)
* Numercal insarzation paramater, uncertainty 1ot reguied

Certificale No: ET3-1787_Augls Pagae4ofg
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ET3DVE SN:ATB?

August 26, 2008

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

Fregquency response [normalized)
=
[ ]

0.8
08
0.7
06
05

0 500 1000 1500

1 [MHz)

——TEM

—D—n —O— .
2000 2500 3000
=0 27

Uncertainty of Frequency Respense of E-field: £ 5.3% (k=2)

Ceriificate No: ET3-1787_Aug08 Page 5o 8
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Test Report No : FA891114A

oo e FCC SAR Test Report

ET3DVE SN:1787 August 26, 2008

Receiving Pattern (¢), 5 = 0°

f =600 MHz, TEM ifi110EXX f=1800 MHz, WG R22

—--x oY -7 -o-To - ey -7 -o-To

1.0

0.8

04 —t— 30 MHz
— B4 1 —8— 100 MHz
g o2 ' : —o— 00 MHz
2. —— 1800 MHz
W na ! —d— ZE00 Mz

06

0.8

1.0

o &0 120 180 2a0 300
L1y
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Certificate No: ET3-1787_Augl8 Page Bol®

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

Rev. 01



Test Report No : FA891114A
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ET3DV6 SN:1787 August 26, 2008

Dynamic Range f(SARgaq)
(Waveguide R22, f = 1800 MHz)

1.E+06
1.E+05 -
1.E+04
3
E
2 1.E-03
@
1.E-D2
1.E+01
1. E+D0
0.0001 0.00% 0.01 0.1 1 10 100
SAR [mWicm®]
== nol compansated = Compersalid
1.0
0.8
802
E 02
']
0.6
1.0 +
0001 0.0 o 1 10 100
SAR [mWiem®]
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Cestificate MNo: ET3-1787_AugD8 Page T ol 9
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ET3DVE SN:1787

August 26, 2008

Conversion Factor Assessment

f =900 MHz, WGLS R9 (haad) f= 1750 MHz, WGLS R22 (head)
a0 00
a5 28
z A0 - ;
=25 = o0
; 20 é 150
E e z 100
] 10
£0
oS+
0.0 - 0o
0 20 40 &0 o 10 0 an 40
] zfmm]
== Analytical =< Measuremenis == Analytcnl == Maasurements

§[MHz]  Valicity [MHa]"

TSL Permittivity Conductivity  Alpha Depth  ConvF Uncerainty

800 50/ =100
1750 +50/+100
1850 £50/2100
2450 £50/=2100

Q00 £ 50/ + 100
1750 +50/%100
1850 =:50/2100
2450 +5B0/+100

Head 415:5% 0897:25% 030 280 BOS = 11.0% (k=2)
Head 401:5% 137:5% 0E 2n 538 :11.0% (k=2)
Head 400:5% 140:25% 058 196 507 = 11.0% (k=2)
Head 392:5% 180:25% 07T 157 449 = 11.0% (k=2)
Body 550:5% 105%5% 031 298 5081 £11.0% (k=2)
Body 534:5% 149:z5% 050 220 473 =11.0% (k=2)
Body 533=5% 152:=5% 0EE 1585 448 =11.0% (k=2)
Body 527:5% 195:5% 090 151 479 = 11.0% (k=2)

"I'hrl'“,.l: 100 Mz only appliss lor DASY wid d and higher (ses Page 7). The uncertainty is the RSS
of the ComyF uncertainty ot calibration froguency and tha uncerainty for the indicated froquency band.

Cartificals No: ET3-1787_AugDa
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Deviation from Isotropy in HSL
Error ($, 9), f = 900 MHz

Error [dB]

W-1.00-0.50 W-0.50-0.00 W-0.60-0 40 W0 40020 W-D.30-0.00
8000020 B020-04) 0720080 BOANE WO.8M1.00

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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wouran ae FCC SAR Test Report Test Report No_ @ FA891114A

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

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

Accredited by the Swiss Accreditation Semvice (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multiiateral Agreement for the recognition of calibration certificates

cient  Auden Cartificate No: ES3-3071_Jan08
ICALIBRATION CERTIFICATE |
Object ES3DV3 - SN:3071
Calibration procedure(s) QA CAL-01.v8

Calibration procedure for dosimetric E-field probes

Calibration date January 29, 2008

Condition of the calibrsted item 1IN Tolerance

This cabbraton certificale documents the traceability 1o national standards, which realize the physical units of measurements (S1)
The measurements and the uncenainties with confidence probability are given on the following pages and are part of the certificate

All calibrstions have been conducted in the closad laboratory facility: environment temparature (22 + 3)°C and humidity < T0%

Calibration Equipment used (MATE critical for calibration)

| Primary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Cahibration
Power meter E44198 GB41283874 29-Mar-07 (METAS, No. 217-00670) Mar-08
Power sensor E4412A MY41405277 29-Mag-07 (METAS, No. 217-00870) Mar-08
Power sensor E4412A MY 41458087 29-Mar-07 (METAS, No. 217-00670) Mar-08
Refarence 3 dB Altlenuator SN: 55054 (3c) 8-Aug-0T (METAS. No. 217-00718) Aug-05
Reference 20 dB Attenuator SN: S5086 (20b) 29-Mar-07 (METAS, No. 217-00671) Mar-08
Reterenca 30 48 Attenuator SN: §5129 (300) 8-Aug-0T (METAS, No. 217-00720) Aug-08
Reference Probe ES30VZ SN: 3013 2-Jan-08 (SPEAG, No. ES3-3013_Jan(8) Jan-09
DAES SN: 854 20-Ape-O7 (SPEAG. No. DAE4-GB4_AprT7) Ape-08
Secondary Stancards 1D # Check Daie (in house) Scheduled Check
RF generator HP B648C US3e42001700 4-Aug-99 (SPEAG, m house check Cct-07) In house check: O
Network Analyzer HP B753E US37390585 18-Oct-01 (SPEAG. in house check Oct-07) In house check: Oct-08
Mame Function Signature
Calibrated by Katja Pokovic Technical Manager = =

> L.

o~

-
L _/
L 'y Ve o
..' ry
Approved by Niels Kuster Quality Manager \ ] 5( 5
\ <\) X .
. >

Issueq: January 29, 2008
This calibration certificate shall not be reproduced except in full without writter approval of tha laboratory

Certificate No: ES3-3071_Jan08 Page 1 of 9
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wouran ae FCC SAR Test Report Test Report No_ @ FA891114A

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

s Schwelzerischer Kalibrierdienst
Service suisse d'élalonnage

C 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 calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx .y z sensitivity in free space

ConF sensitivity in TSL / NORMx,y,z

DCP diode compression point

Polarization ¢ ¢ rotation around probe axis

Polarization 9 9 rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., 8 = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:

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

b) 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 Parameters:
» NORMzx, y z: Assessed for E-field polarization 8 = D ({f £ 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx,y.z are only intermediate values, i.e., the uncertainties of
NORMx,y,z does not effect the E*-field uncertainty inside TSL (see below ConvF).

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

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

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

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

* Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center
from the probe tip (on probe axis). No tolerance required.

Centificate No: ES3-3071_Jan08 Page 2ol 9
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ES3DV3 SN:3071 January 29, 2008

Probe ES3DV3

SN:3071

Manufactured: December 14, 2004
Last calibrated: April 25, 2005
Recalibrated: January 29, 2008

Calibrated for DASY Systems

(Note: non-compatible with DASY 2 system!)

Ceriificate No: ES3-3071_Jan08 Page 3of 9
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ES3DV3 SN:3071 January 29, 2008

DASY - Parameters of Probe: ES3DV3 SN:3071

Sensitivity in Free Space” Diode CcrmpressionE
NarmX 112 £101%  uVA(VIm) DCP X 94 mV
NormY 1.35£101%  wuV/(Vim) DCPY 93 mV
NormZ 1.34 + 10.1% uV/(VIm) DCP Z 92 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page 8.

Boundary Effect

TSL 900 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance 3.0mm 4.0 mm
SAR., [%] Without Correction Algornithm 8.6 4.9
SAR.: [%] With Correction Algorithm 0.8 0.5
TSL 1810 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 3.0mm 4.0 mm
SARy. [%] Without Correction Algorithm 10.4 5.1
SARy, [%)] With Correction Algorithm 0.8 0.8

Sensor Offset

Probe Tip to Sensor Center 2.0 mm

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

The uncertainties of Normi Y, Z do not affect the E7-felo uncenanty nsice TEL (see Page 8)

- N_,""L""Ca Ineanzation parametar; UNCEamnty Not requirag

Certificate No: ES3-3071_Jan08 Page 4 of 9
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Frequency Response of E-Field

(TEM-Cell:ifi110 EXX, Waveguide: R22)

o

0.9

0.8

Frequency response (normalized)
5
>

0.7

0 y 500 1000 1500 2000 2500 3000
f [MHz]

—8—TEM —0—R22

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 3 = 0°
f=600 MHz, TEM ifi110EXX f = 1800 MHz, WG R22
-—p—x —o—Y -7 —0O—Tot —o—x —oY ——7 —0O—Toi
—0— 30 MHz
5 —8— 100 MHz
= —0— 500 MHz
e —@— 1800 Mz
i —t— 2500 MHz
-0.8
-1.0
0 60 120 180 240 300 360
o[
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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ES3DV3 SN:3071

1.E+5

1E+4

Input Signal [uV]

1.E+0
0.0001

Error [dB]

Certificale No: ES3-3071_JanD8

January 29, 2008

Dynamic Range f(SAR..q)

(Waveguide R22, f = 1800 MHz)

0.1
SAR [mW/cm’]

0.0 100

—@— nol compensaled —8— compensated

/

01

SAR [mW/cm’]

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

f =900 MHz, WGLS RS (head)

f=1810 MHz, WGLS R22 (head)

4.0 30.0
]
A
e 250 %
3.0
s £ 200
=25 =
5 §
= 20 z s 0
E - E
g E 100
» 7]
1.0
0.5 = 1)
0.0 0.0
0 20 40 80 0 10 20 30 40
z[mm] z[mm]

—O— Analytical —o— Measurements —O0— Analytical —¢—Measuremenis
f[MHz] Validity [MHz]" TSL  Permittivity Conductivity Alpha Depth ConvF Uncertainty
200 + 501+ 100 Head 415+5% 0.97 £ 5% 1.00 1.08 6.06 +11.0% (k=2
1810 + 50/ + 100 Head 40.0+5% 1.40 £ 5% 0.97 111 478 +£11.0% (k=2
1950 + 50/ + 100 Head 400+ 5% 1.40 £ 5% 0.85 1.22 4.59 +11.0% (k=2)
200 + 50/ + 100 Body 550z+5% 1.05 + 5% 1.00 1.12 573 £11.0% (k=2
1810 + 50/ + 100 Body 53.3+5% 1.52 + 5% 0.80 1.19 463 +11.0% (k=2
1950 + 50/ + 100 Body 53.3+5% 1.52 + 5% 0.75 1.32 437 +£11.0% (k=

© The validity of £ 100 MHz only applies for DASY v4.4 and higher {see Page 2). The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.
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Deviation from Isotropy in HSL
Error (¢, 3), f =900 MHz

Error [dB]

H-1.00--0.60 ©-080--0.60 @-060-040 0-040--0.20 O-0.20-0.00

0000020 0O020-040 0ODA40-060 DOS0-DED ®O80-1.00

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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