wronran nas. FCC SAR Test Report

Test Report No ! FA841815A

Appendix C — Calibration Data

A
Calibration Laboratory of ﬁ“‘t‘.‘_\‘{j’;’" Schweizerischer Kalibrisrdienst
Schmid & Partner % Service suisse d'étalonnags
Engineering AG To—m oy Sarvizio svizzero di taratura
Zsughausstrasse 43, 8004 Zurich, Switzerland % a’ff‘“‘{‘\-\‘? Swiss Calibration Service
LI L)
Accradited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificatas

: =

Ohject

Calibration procedure(s)

| Calibration date: March 17, 2008
| Condition of tha callbrated item || Tolerance

This calibration certificate documenits the tracaability to national sandarde, which realize the physical units of measureaments (S1),

The measurements and the uncertzinties with confidence probability are given on the following pages and

are part of the certificate

All calibrations have been conducted in the closed laboratory facilily: anvironment temperature (22 £ 3)°C and humidity < 70%.
Calibration Equipment used (M&TE cstical for calibration)
Primary Standards ID# Cal Date (Callbrated by, Cerificate No.) Scheduled Calibration
Power meter EPM-442A GB3T4B0704 M-Oct-07 (METAS, No, 217-007386) Dct-08
Powar sensar HP 84814 US372927E3 04-Oct-B7 (METAS, No. 217-00736) Dci-08
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 SN 308 03-Sep-07 (SPEAG, No. DAE4-809_Sep()7) 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 ' Laboratory Technican F. \'

= i "1

L

Approved by; Kalja Pokovic | : wmm

This calibration cerlificate shall net be reproduced except in full without written spproval of the laboratory.

Issued: March 17, 2008
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oo 1ae. FCC SAR Test Report Test Report No : FA841815A
Calibration Laboratory of SN §  Schwatzsrischer Kalibriardisnst
Schmid & Partner éla&“éa-::{ﬁ G Service suisse diétalonnage
Engineering AG = Servizio svizzero di taratura
Zeughausstrassa 43, 8004 Zurich, Swilzerland ".;4/1’_;‘-{\‘\:}:“ S Swiss Callbration Sarvice
Faly |l
Accredited by the Swiss Accreditation Service (SAS) Accredilation No.: SCS 108

The Swiss Accreditation Service is one of the signatorias to the EA
Multilateral Agreemeant for the recognition of calibration cartificates

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) |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 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

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

Additional Documentation:
d) DASY4 System Handbook

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

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

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

» FElectrical Delay: One-way delay between the SMA connactor 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.

Cartificate No: DB35Y2-498_Mar(a Page 20f9
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oo 1ae. FCC SAR Test Report Test Report No : FA841815A

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

DASY Version DASYd V4.7
Extrapolation Advanced Extrapclation

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 220°C 41.5 0.90 mha/m
Measured Head TSL parameters (22.04£0.2)°C 4M15+6% 0.80 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 Candition |
SAR measured 250 mW input power 229 mWig
SAR normalized normalized to 1W 916mW /g
SAR for nominal Head TSL parameters ' normalized ta 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 /g
SAR normalized normalized to 1W BOOmW /g
SAR for nominal Head TSL parameters * «nomalized to 1W 6.00 MW /g £ 16.5 % (k=2)

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

Certificate No: DB35V2-499 Mar(8 Page 3of 9@
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oo 1ae. FCC SAR Test Report Test Report No : FA841815A
Body TSL parameters
The following parameters and calculations ware appliad.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.2 0.97 mha/m
Measured Body TSL parameters (22.0+0.2)°C 54.0+£6% 1.00 mho/m £ 6 %
Body TSL temparature during test (22.0+0.2)°C — —
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW inpul power 246 mW/g
SAR normalized normalized to 1W 9.84 mW /g

SAR for nominal Body TSL parameters *

normalized to 1W

9.52 mW /g1 17.0 % (k=2)

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

SAR measured 250 mW input power 1.63mW/g

SAR normalized normalized to 1W 8.52mW/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: DB35V2-499_Mar08
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wronran nas. FCC SAR Test Report

Test Report No ! FA841815A

Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point

5290-23j0

Returm Loss

-28.9dB

Antenna Parameters with Body TSL

Impadance, transformed to feed point

48.20-3.3 )02

Return Loss

-29.3 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 faeding line Is directly connected to the

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

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

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

July 10, 2003

Cerificate No: DE3SV2-499_MarD8

©2008 SPORTON International Inc. SAR Testing Lab

Page 5 of 8

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

Rev. 10



oo 1ae. FCC SAR Test Report Test Report No : FA841815A

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: DE35V2 - SN:499

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

Medium parameters used: f = 835 MHz; ¢ = 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-Burface: 3.4mm (Mechanical Surface Detection)
»  Flectronics: DAE4 Sn909; Calibrated: 03.09.2007
#»  Phantom: Flat Phantom 4.9L; Type: QDOOOP4SAA; ;

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

dB
1.0Da

=210

-4.20

-0.40

-10.5

0dB=2.58mW/g

Cerfificale No: DB35V/2-499_Mar08 Page 6 of ©
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oo 1ae. FCC SAR Test Report Test Report No : FA841815A
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: D835V2 - SN:499

Communication System: CW: Frequency: 835 MHz; Duty Cycle: 1:1
Medium:; MSLY0O;

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: ES3DV2 - SN3025; ConvF(5.85, 5.85, 5.85); Calibrated: (11.03.2008
s Sensor-Surface: 4mm (Mechanical Surface Detection)
#  Electronics: DAE4 Sn90%; Calibrated: 03.09.2007
s Phantom: Flat Phantom 4.9L; Type: QDOOOPA0AA; ;

#  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=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

f.32

0 dB = 2.64mW/g
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©2008 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton.

Rev. 10



oo 1ae. FCC SAR Test Report Test Report No : FA841815A
Impedance Measurement Plot for Body TSL
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wronran nas. FCC SAR Test Report

Test Report No FA841815A

Calibration Laboratory of se&yz FeiSg g Schweizerischer Kalibrierdienst

Schmid & Partner m @ z‘] ¢ Service suisse d'étalonnage
Engineering AG = % S Servizio svizzero di taratura

Zeughausstrasse 43, B004 Zurich, Switzerland ""'r.ﬁ\-‘“‘ \BR y S swiss Calibration Service

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

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

Cliant Emm ' =i

Object D1900V2 - SN: 5d041

Certificats No: D1800V2-5d041_Mar08

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
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wronran nas. FCC SAR Test Report

Test Report No ! FA841815A

Calibration Laboratory of _,\-:“‘\‘;_}j,"n,,‘
Schmid & Partner ﬁi
Engineering AG L
Zeughausstrasse 43, B004 Zurich, Switzerland {v,/a‘—’_;\":“v\:"
1]

""JJ’. |.h'\
Acrzedited by the Swiss Federal Office of Mefrology and Accreditation
The Swiss Acereditation Service is one of the signatories fo the EA
Multilateral Agreamant for the recognition of calibration certificates

5 Schweizarischer Kalibrierdianst

c Service sulsse d'étalonnage
Sarvizio svizzero di taratura

5 Swiss Calibration Service

Accreditation No.: SCS 108

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

c)

|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

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
Partable 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 Inferpretat!on of Parameters:

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

Antenna Parameters with TSL: The ﬁipofé 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 Reiurn 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 af 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: D1900V2-5d041_Mar0& Paga 2 of 9
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oo 1ae. FCC SAR Test Report Test Report No : FA841815A
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY4 V4.7 '
Extrapolation Advenced Extrapolation l
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 220°C 40.0 1.40 mha/m I
Measured Head TSL parameters (220+0.2)°C 402 +6% 1.47 mho/m £ 8 % |
Head TSL temperature during test (211 £0.2)"C aeen - '
SAR result with Head TSL
SAR averaged over 1 et {1 g) of Head TSL candition
SAR measurad 250 mW input power 101 mW /g
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 Cendition
SAR measured 250 mW input power 520mW /g
SAR normalized nomalized to 1W ' 208 mW /g

SAR for nominal Head TSL parameters

«normalized to W

20.6 mW/ g+ 16.5 % (k=2)

' Correction to nominal TSL paramsters according to d), chapler “SAR Sensitivities"

Certificate No: D1900V2-5d041_MarD8
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Test Report No ! FA841815A

©2008 SPORTON International Inc. SAR Testing Lab

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 (22.0+0.2)°C 516+8% i 1.57 mhofm £ 6 %
Body TSL temperature during test (21.4£0.2)°C - i -

SAR result with Body TSL

SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW Input pewer 104mW /g
SAR normalized normalized to W 416mWig

SAR for nominal Body TSL parameters *

normalized to 1W

40.1 mW /g £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 m\W input pawer 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)

Certificate No: D1200V2-5d041_Mar08

* Correction to nominal TSL parameters according to d), chapter “SAR Sensitivities'
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wronran nas. FCC SAR Test Report

Test Report No

. FA841815A

Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point 500+51]0Q

Return Loss -24.2d8
Antenna Parameters with Body TSL

Impedance, transformed to feed point 48.0 02+ 6.1 |2

Return Loss -23.6dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1188 ns

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

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

second 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 connaclions near lhe

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

July 04, 2003

Cartificate Mo: D1800V2-5d041_Marlg

©2008 SPORTON International Inc. SAR Testing Lab

Page 5 of &

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

Rev. 10



oo 1ae. FCC SAR Test Report Test Report No
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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; g, = 40.2; p = 1000 kg/m’

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

DASY4 Configuration:
+ Probe: ES30DV2 - SN3025; ConvF(4.9, 4.9, 4.9); Calibrated: 01.03.2008
* Sensor-Surface: 3.4mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn909; Calibrated: 03.09.2007
+« Phantom: Flat Phantom 5.0 (front); Type: QDOQ0PS0AAL; |

« 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

! -4.00
-A.00

-12.0

-16.0

-20.0

0 dB=11.8mWig

Certificate No: D1900v2-66041_Mar08 Page 6 of 9
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Impedance Measurement Plot for Head TSL
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oo 1ae. FCC SAR Test Report Test Report No : FA841815A

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

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: MSL U10 BB; )
Medium parameters used: f = 1800 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: ES3IDV2 - SN3025; ConvF(4.5, 4.5, 4.5); Calibrated: 01.03.2008
&« Sensor-Surface: 3 4mm (Mechanical Surface Detecticn)
« Electronics: DAE4 Sn809; Calibrated: 03.09.2007
e Phantom: Flat Phantom 5.0 (front), Type: QDOOOPS0AA, ;
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 = 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 =12.0mWg

Cerificate No: D1900V2-5d041_Mar8 Paga Bof 8
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oo 1ae. FCC SAR Test Report Test Report No : FA841815A
Impedance Measurement Plot for Body TSL
14 Mar 2008 12:54:27
Effj si1 1 U FS 11 47,982 q E,li@_: 3 514.85 pH 1 988, HEE SO MH=
ca 7/” i
f -
I\' 1
Y
CHZ S14  LOG 5 gB/REF -20 a8 L-23,632 08 1 980,880 EOE MHz
Ca
fus L i 4 | 4
1. - - - - - -
CENTER 1 380,030 208 HHz ~ SPAN 400,000 200 HHz
Certificate Mo: D1200V2-5d041 MarD8 Page 9 of 9
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oo 1ae. FCC SAR Test Report Test Report No : FA841815A
Calibration Laboeratory of S, Schweizerischer Kalibrierdienst
Schmid & Partner iﬁi Service suisse d'étalonnage
E ng 'Enaering AG =7 Sarvizic svizzero d| Laratura
Zsughaussirasse 43, BO04 Zurich, Switzeriand faz,_ r:’;,}».w Swiss Calibration Service

Accredited by the Swiss Federal Office of Metrology and Accradiiation
The Swizs Arcreditation Service is one of the signatories to the EA
Multilateral Agreament for the recognition of calibration cerificates

cient  Sporton (Auden)
CALIBRATION CERTIFICATE

Object 'ET3DVE - SNi1788

Calitiration procadure(s) QA CAL-O1vE

Calitration date: Septamber 26,2007 0

Candition af the calibratad flam In Tolerance : ; i ] 1 " _' '

This calibration certificate documents the tracaability to national standards, which realize the physical units of measurements (S1)
The measurements and the uncertainbes wilth confidence probabifity are given on the following pages and ara part of the centificate

All ealibratians have besn conductad in the dosad laboratory facility: enviconment tampesaturs (22 4 3)°C and humidity < T0%.

Calibration Equipment used (METE critical for calibration)

Primary Standards D% Cal Date (Calibrated by, Certificate No.) Schaduled Calibration
Foweor maler E44108 GE4120387T4 2-Mar-07 [METAS, No. 217-00670) Mar-08
Power sensor E44124 MY 41405277 29-Mar-07 (METAS, No. 217-00670) Mar-08
Power eanaor E4441 24 MY 41488087 'F_‘Q-Mar—ai" (METAS, No. 217-00670) Mar-0a
| Reference 3 o Attenuator SN 55054 (3c) B-hupg-07 (METAS, Mo 21700719} Aug-08
Retarence 20 dE Altenuator SN: 58086 (20B) 26-Mard7 [METAS, No, 217-00671) Mar-08
Reference 30 dB Allenualor SN 55129 (30b) B-hupg-07 (METAS, Mo, 217-00720} Aug-08
Reforance Probe ES30V2 SN 312 4-Jan-07 (SPEAG, No. ES3-3013 -JanlT) Jan-08
DAE4 SN f54 20-Apr-0T (SPEAG, No. DAES-654 Apr0T) Aprg
Secondary Standards 0 # Chack Dale (in houss) Schoduled Chock |
RF generator HF BE4BC US3642U001700 4-Aupg-90 (SPEAG, in house check Nov-05) In house check: Nov-07
Matwaork Analyzer HP 8753E US3Tagnsas 18-Cct-07 [SPEAG, in house check Oci-06) In house chack: Oct-07 |

Name Function N Signature
Calibratad by Kafje Pokovie. f 2 Tmr'uw i IRl

Approved by: Migis Kustar

Issued: September 26, 2007

This calibralon certficale shall not be raproduced axcept in full without wiitten approval of the laboratory,

Certificate No: ET3-1788_SepdT Paga 1aof9
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oo 1ae. FCC SAR Test Report Test Report No : FA841815A
Calibration Laboratory of o, Schweiznrischer Kallbrierdienst
Schmid & Partner -‘:“\‘3"”:‘; 2 Service suisse d'atalonnage

Engineering AG z < Servizio svizzaro di taratura
Zeughausstrasse 43, B004 Zurich, Switzerland "’ﬁ:\:; S gwiss Callbration Service
Accreditad by tha Swiss Fadaral Office of Metrology and Accraditation Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibralion cerlificales
Glossary:

TSL tissue simulating liguid

NORMx,y,z sensitivity in free space

ConF sensitivity In TSL / NORMx,y,z

DCP diode compression point

Polarization @ p rotation around probe axis

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

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

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 Technigues”, December 2003

b} IEC 62208-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

Methods Applied and Interpretation of Parameters:
+ MNORMx,y z: Assessed for Efield polarization & = 0 (f < 800 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx,y,z are oniy intermediate values, i.e., the uncertainties of
NORMx.y,z does not effect the E*-field uncertainty inside TSL (see below ConvF).

o NORM()x.y.z = NORMzx,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.

s DCPx,y.z: DCP are numerical linsarization parameters assessed based on the data of
power sweep (na uncertainty 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 1o
improve probe accuracy close to the boundary. The sensitivity in TSL corresponds to
NORMzx,y.z * ConvF whereby the uncertainty corresponds te 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 (30 deviation from isctropy): in a field of low gradients realized using a
flat phantorn exposed by a patch antenna,

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

Certificate No: ET3-1788_Sepl7? Page 2 of 9
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oo 1ae. FCC SAR Test Report Test Report No : FA841815A

ET3DV6 SN:1788 September 26, 2007

Probe ET3DV6

SN:1788

Manufactured: May 28, 2003

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

Calibrated for DASY Systems

{MNote: non-compatible with DASYZ2 system!)

Certificate No: ET3-1788_Sepl? Page 3 of 8
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oo 1ae. FCC SAR Test Report Test Report No : FA841815A

ET3DV6 SN:1788 September 26, 2007

DASY - Parameters of Probe: ET3DV6 SN:1788

Sensitivity in Free Space” Diode Compression®
NormX 172 £101%  pVi(vim)? DCP X 91 mv
NormY 1.66 +10.1%  pVi(V/m) DCP Y 93 mV
NormZ 170 £101%  pVi(Vim)’ DCPZ 94 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 3.7 mm 4.7 mm
SAR,, [%] Without Correction Algorithm 6.2 a3
SAR,; (%] With Corraction Algorithm 0.4 1.0
TSL 1810 MHz  Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 37mm 4.7 mm
SAR, (%] Without Carreclion Algorithm 12.0 8.1
SARy. [%] With Carmrection Algorithm 0.2 0.1

a

Sensor Offset

Probe Tip to Sensor Cenler 2.7 mm

E_Ti'le reported uncertainty of measurement is stated as the standard uncertainty of
|measurement multiplied by the coverage factor k=2, which for a normal distribution
|carrespands ta a coverage prababllity of approximately 95%.

|

* The uncerainties of Normi,Y.Z do not affect tha E*-field uncariainty insida TSL (sea Paga 8)
B Numarical linearization paramelar. uncertainty not required

Certilicate No: ET3-1786_Sep07 Page 4 of 8
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ET3DVG SN:1788 September 26, 2007

Frequency Response of E-Field

(TEM-Cell:Ifi110 EXX, Waveguide: R22)

1.5
14 -

1.3

Frequency response (normalized)
=
>
°
L3
L]

0.8 . I

0.8
| |

0.7 -

0.6

0.5 t

a 500 1000 1500 2000 2500 3000
f[MHz]
——TEM —e—R22
Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
Certfficate No: ET3-1788_Sep07 Page 5¢0f 9
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e’FCC SAR Test Report Test Report No : FA841815A

BRFORTON LAE.

ET3DVG SN:1788 September 26, 2007

Receiving Pattern (¢), 9 = 0°

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

X oY eI —o-To —a—% —e—Y —e—7 -—o—Tot
=o=30 MHz
T —&— 100 MHz
T, ——B600 MHz
] —8— 1800 MHz
uw —a&— 2500 MHz
] 60 120 180 240 oo 360
$ [
Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
Ceriificate No. ET3-1788_Sepl7 Page 6 of @
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oo 1ae. FCC SAR Test Report Test Report No : FA841815A

ET3DV6 SN:1788 September 26, 2007

Dynamic Range f(SARcaq)

(Waveguide R22, f = 1800 MHz)

z
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0.0001 0.001 0o 0.1 1 10 100
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1.0 ] ]
0.001 o.M 0.1 1 100
SAR [mW/cm®]
Uncertainty of Linearity Assessment:  0.6% (k=2)
Certificate Mo: ET3-1788 Sep07 Page 7ol 8
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oo 1ae. FCC SAR Test Report Test Report No : FA841815A

ET3DV6 SN:1788 September 26, 2007

Conversion Factor Assessment

f=1900 MHz, WGLS R9 (head) f=1810 MHz, WGLS R22 (head)
a5 B : 30.0 =

250

SAR[mW/em®] | W
SAR[mW/em?] | W
— . (5]

o o O
=) (=] [=]

5.0 4

opdL L 1 [ 1 I
0 20 40 B0

z[mm] z[mm]

—— Analytical —¢— Measurements =@ Analytical ~—0— Measuraments

f[MHz] Validity [WHz]® TSL  Permittivity Conductivity Alpha Depth  ConvF Uncertainty

00 + 50/ %100 Head 41.5+35% 097 =3% 0.22 328 6.54 £ 11.0% (k=2)
1810 +£50/+100 Head 40.0+5% 1.40+5% 0.8 215 5.28 t11.0% (k=2)
2000 +50/+100 Head 40.0+5% 140:5% 060 223 4.87 +11.0% (k=2)
2450 +=350/+100 Head 39.2+5% 1.80:5% 0.61 2.39 458 =11.8% (k=2)
900 + 50+ 100 Body 55.0+5% 1.05+5% 028 294 6.37 £ 11.0% (k=2)
1810 +£50/+100 Body 53.3+5% 1.5215% 063 238 475 £ 11.0% (k=2)
2000 +£50/+100 Body 53.3x5% 1.5215% 063 233 436 +11.0% (k=2)
2450 £ 50/+100 Body 327x5% 18515% D.E-H 2.58 417 +11.8% (k=2)

© The validity of £ 100 MHz only applies for DASY v4 4 and higher (see Page 2). The uncertainty is the R33
of the ConvF uncartainty at calibration freguency and the uncertainty for the indicated frequency band.

Certificate No: ET3-1788_Sep07 Page Bol 9
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ET3DV6 SN:1788 September 26, 2007

Deviation from Isotropy in HSL
Error (j, 8), f = 900 MHz

Error [dB]

r

B-1,00-0,30 B-0.80-0.50 M-0,80-0.40 W-0.40-0.20 W-0,20-0.00

aoo0-0.20 MO.20-040 DO040-060 BO6D-0.80 MO.80-100

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

Cartificate No: ET3-1788_Sepl7 Page 9of 3
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oo 1ae. FCC SAR Test Report Test Report No : FA841815A

Calibration Laboratory of \:L\LH,‘/:,
Schmid & Partner =t

Engineering AG
Zeughaussirasse 43, 6004 Zurich, Switzerand

S Schwelzerischer Kalibrierdienst

C Service suisse d'étalonnage
Servizio swizzero di taratura

S swiss Calibration Service

Accreditad by the Swiss Accreditetion Service {SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signateries to the EA
Muitilateral Agreement for the recognition of callbration certificatss

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

Objact DAE3 - SD 000 DO3 AA - SN: 677

Calibration procedurafz) QA CAL—DEV12 ¥
Calibration procedure for the data acquisition electronics (DAE)

Calibralion date: November 16, 2007

Condition of the calibrated itsm In Tolerance

This caibration cerlificate documants the traceability o national standards, which realize the physical units of measuremants (S1).
The measurements and the uncarainties with confidence probability are given on the following pages and are part of the certificate.

Al calibrations hawve been conducted in (he closed laboratory facility: amaronment temperature (£2 £ 3)"C and humidity = 70%.

Calibration Equipment used (M&TE critical for calibraton)

Prmary Standards D # Cal Date (Calibrated by, Cartificate No.) Schaduled Calibration

Fluke Process Callbrator Type 702 | 2N: 6205803 0&-Oct07 (Elcal AG, No: B46T) Oct-08

Keithley Mulimeter Type 2001 SN: 0810278 03-Oct-07 (Elcal AG, No: B4GS) Oct-08

Secondary Standards D # Check Date L:ira house) Schaduled Chack

Calibrator Box V1.1 SE UMS 008 AB 1004  25-Jun-07 (SPEAG, in housa check) |n house check Jur-08 |
Name Funcfion ' Signaturs

Calibrated by: Dominique Steffen Tochniclan ,R %’

Approved by Fin Bomhalt R&D Director

Issued: November 16, 2007

This calbration certificate shall not be reproduced except in full without written spproval of the laborstory.
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oo 1ae. FCC SAR Test Report Test Report No : FA841815A
Calibration Laboratory of ‘\:q""\“\'__'/';',"'?; g Schwaizerischer Kallbrierdienst
Schmid & Partner iﬁé G Service suisse dtaionnage
Zeughaussirasse 43, 8004 Zurich, Switzerland % "'/,IF‘H\\"\? S  Swiss Calibration Service
“ulp
Accredited by the Swiss Federal Office of Metralogy and Acereditation Accreditation No.: SCS 108

The Swiss Accraditation Service is one of the signatories to the EA
Muitilateral 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 Cannector 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: Verffication of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

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

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

* AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

e [nput Offset Measurement. Output voltage and stafistical results over a large number of
zero vollage measurements.

= [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 intemal auto-zeroing
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_Nowv07 Page 20f 5
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DC Voltage Measurement
AJD - Converter Resolution nominal
High Range: 1LSB = B.ApV, full range = -100...+300 mV
Low Range: 1LSB = 61nv, full range = -1.......+3mV¥
DASY measurement parameters: Auta Zern Time: 3 sec; Measuring tima: 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 3942182 0.7% (k=2) | 3.94771 £ 0.7% (k=2) | 3.94526 + 0.7% (k=2)
Connector Angle
| Connector Angle io be used in DASY system 268°+£1° I
Certificate No: DAE3-577_Nov07 Page 3cf 5
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oo 1ae. FCC SAR Test Report Test Report No : FA841815A
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 Z - 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 mode 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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oo 1ae. FCC SAR Test Report Test Report No : FA841815A

4. AD-Converter Values with inputs shorted

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

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

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec, Measuring lime: 3 sec
Input 10ME2

Average (V) | min. Offset (V) | max. Offset (1) | SO I‘J::;a'uon

Channel X 0.12 -1.70 1.72 0.50
Channel Y -2.46 -3.42 -1.39 0.44
Channel Z -0.78 -2.18 0.00 0.29

6. Input Offset Current
MNominal Input circuitry offset current an all channels: <25fA

7. Input Resistance

Zeroing (MOhm) Measuring (MOhm)

Channel X 0.2000 192.3
Channel Y 0.2001 192.9
Channel Z 0.1999 199.4

8. Low Battery Alarm Voltage (verified during pre test)
Typical values Alarm Level (VDC)
Supply (+ Vcc) ! +7.9
Supply (- Vce) ’ -1.6

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 -4

Ceriificate No: DAE3-577_NovQ7 Page 5ol 5
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Calibration Laboratory of A, Sehirslasrisehar Kalsriarsionst
Sehmid & Partner i Sarvice suisae Sélalannige
Engineering AG = Servizio svizzero o taratura
Tsugraussirasss 43, 8004 Zurich, Switzeriand e Swisn Calibration Service
Arrrodind by i Swiss Aocteatanon Soras (SAS) Accreditation Mo SCS 108

The Swiss Azcredetation Sarvice is cne of the signstaries io the EA
Muhllsteral Agrasmart for the recogniton of calibration certificates

Sporton (Auden) Canifizats No: ET3-1787_Aug0s

wmlmﬁ

ET3DVE - SN:ITET

Casbrason peoceduraish QA CAL-01.vE and QA CAL-23.v3
Cafibration procedure for dosimetric E-field probes

Caltraton cate mﬁ.m :

Constion of o cakbeated ilom N Tolemnce

Thes caibranion cembcats doouments the iraoeatdny © nasonl SEaiaTs, which reasis e shyscal eres ol mossiremanss (31
Tha massuremant pra [ uncskainiss wit confidence probabibly @ gheon on e IoSowing B30 and are pan of e canricass

AR CEEDIAON. NEveE bean CONCLCIAT i 1he tSotad Aoraiony hacldy: arirnment lomperstnee (22 ¢ 3)"C and humisiey < To%

Cailbrason Equipment usod (MATS oritical for casbraticn

| Prnry Standacds | i-E ] Cnl Diates [Cmetificiile hz Sihpdusnd Calibratss
Povar metsr E44158 GE41393E5Ts AR08 (Ne NTL0TEE Aprio
FPoswr sangoe B4l 128 MY 42ITT ll.l.'..r-l:g Mo 21 T-00T88) Apt-08
Bower sonsor E44128 MYLTABA0ET 1aAneD8 (Ma. 217.00788; Apr0%
Reference 3 48 Allenyaion SN 505 k) g0 Mg 21 T-L086S) S8
Reference 20 0B Ananyaiee M. 55085 (200 3T-Mard8 (Mo 217007ET) At L2
Astersnce 30 0B Abenuxior SN S31IR 00) Va8 (ho. 31 T<00BGE) Jul-03
Awierarce Probe EEI0ND En 2013 2-jan8 (Mo EELAGTY iandS Jan-0a
DAEL L 3-Zop-OT (ko DAEL-ES)_Sepl? Sop-0E
Seconcary Stenden i=F ] Chaeck Date [m house Scrngien Chack
BFE geferutod WP BEARS LIS 300 T &-Adigp 08 {in house heds Dct0T) I housa cheg. Och08
hatwers Analypet HF BTEIE USITIN0SAs TE-0c1-01 [ houss chadok Ot-OT In howus chachs D08
Nars Fiancnn Snuru |,ru
Casiraied by Hata Polic Tacrinical Managar

o — —— A/ /égé
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Multilateral Agresment for the recognition of calibration cerificates

Glossary:

TsL tissue simulating liquid

NORMx, v,z sansitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

Polarization o p rotation around probe axis

Polarization & 5 rotation around an axis that is in the plane normal to probe axis (at

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

Calibration is Performed According to the Following Standards:

a) |EEE 5td 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) |EC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in cloge proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

Methods Applied and Interpretation of Parameters:
« NORMxy, z: Assessed for E-field polarization & = 0 (f < 800 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx,y,z are only intermediate values, i.e., the unceriainties of
NORMzx.y.z does not effect the E*-field uncertainty inside TSL (see below ConvF).

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

+ DCPyxy.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,

= ConvE 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 paramelers applied for boundary compensation (alpha, depth) of which
typical uncertainty values are given. These parameters are used in DASY4 software o
improve probe accuracy close to the boundary, The sensitivity in TSL corresponds 1o
NORMy,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 (30 deviation from isotropy): in a field of low gradients realized using a
flat phantom exposed by a patch antenna,

= Sensor Offsel; The sensor offsel corresponds to the offsat of virtual measurement center
from the probe tip (on probe axis). No tolerance required.
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ET3IDVE 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

(MNole: non-compatible with DASYZ system!)
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DASY - Parameters of Probe: ET3DV6 SN:1787

Sensitivity in Free Space® Diode L'Zl:ﬂ'rmres;sit:-nB
MormX 1634104%  pVIVim) DCP X 80 mV
NormY 167 £101%  WVIVim) DCP Y 93 mv
NormZ 248 £104%  pViVim) DCPZ 82 mV

Sensitivity in Tissue Simulating Liguid (Conversion Faclors)

Please see Page 8.
Boundary Effect
TSL 900 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance 3.7 mm 4.7 mm
SAR,, [%] Without Comection Algonthm 113 75
SAR., ] With Comection Algortthm 0.8 0.5
TEL 1750 MHz Typical SAR gradient: 10 % per mm
Sensor Center o Phantom Surface Distance 37T mm 4.7 mm
SARy, [%] Without Corrsction Algorithm 10.1 B8
SAR,, [%] With Cormection Algarithm 08 0B
Sensar Offsat
Proba Tip 1o Sansor Centar 2.7 mm

iTha 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%.

* Tha undernaingss of Nermil ¥ 7 do mol alfect ha B Ruld ureertsrty raide TSL (see Page &)
¥ Numirical insarzaton sameneter. uhcenay nol reguined
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

k3

Frequancy response [normalized)
=
]

0
0oa
0.7
o8
0.5
0 500 1000 1500 2000 2500 3000
1 [MMz]
—a—TEM —— A2y
Unceriainty of Frequency Response of E-field: £ 6.3% (k=2
Catificata Mo: ET3-1787_Aug08 Page S el 9
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Receiving Pattern (¢), 3 = 0°

f= 600 MHz, TEM ifi110EXX 1= 1800 MHz, WG R22

—— 30 MHz
== 100 MHz
i GO0 MHE
—il— 1800 MHz
—i— 2500 MHz

Ermor [dB)]

Uncertainty of Axial Isotropy Assessmient: £ 0.5% (k=2)
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Dynamic Range f(SARyg.4)
(Waveguide R22, f = 1800 MHz)

1.E+D5

1LE+0S

1 E+04

1.E+03

Ingut Signal [j¥]

TE+D2

1.E+

1.E=00
00001 000 oot 0. 1 10 100
SAR [mwW/em”]

== not compensated = comipansaied

10—y

0.6 LY

¢ [dB]

02 - R i | | it LLEl i
: H R
E\'}'Z e
T
08 P ‘\
1.0 P )

0.001 o.01 0.1 1 10 100

SAR [mWiem']

Ungertainty of Linearity Assessmant: 2 0.6% (k=2)
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Conversion Factor Assessment
= 900 MHz, WGLS R (haad) 1= 1750 MHz, WGLS R22 (head)
4.0 300
as 250
ol z
= 15 =
20 g 150
15 E‘ 00
10
A 50
oo oo
Q 4 60 o 10 0 3 40
{mm] z[mm]
== Armiytecal  —0—Mansursimnis =0=Analylical  =—0=— Moasuremants
f[Mtz] Validty (MHr]®  TSL  Parmittivity Conductivity  Alpha Depth  ConwF Uneenainty
900 500100 Hoad 415:5% 057 :5% 030 280 606 = 11.0% (k=2)
1750 25002100 Hoad 40.1:5% 137:5% 0S5 21 536 = 11.0% (k=2)
1850 =50/ = 100 Hoad 400=5% 1.40 = 5% 058 1688 507 = 1LOMN (k=2)
2450 e 50/ =100 Head 382 = 5% 'I‘LED:HQ. orr 1.57 A48 & 11.0% (k=2)
900  +50/%100 Body B55.0:5% 1.05&5% 031 298 591 +11.0% (k=2)
1750 =250/2100 Body 534z5% 140z5% 060 2320 473 = 11.0% (=2)
1950 =50/2100 Body 53325% 152:5% 088 185 448 = 11.0% (k=)
2450 =50/ 2 100 Body 52.7:25% 1852 5% 050 1.5 AT = 1.0% (=2
i
£ The validity of § 169 MHz only sppies for DASY w4 and highar (see Page 3). The uncertsinty is e RES
of the Comy® yngertainty st caliiration frequency and the uncerainty lor e ndecaied frequency Band,
Cartificats Mo ETI-ATET_AugDl Page Bof
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Deviation from Isotropy in HSL
Error (4, 8), f = 800 MHz

Errar [«B]

- L]
-1 000 A0 W-0.80-0.60 W-060-0 47 W0 400 30 W-330-0.00

@0.00-020 WOXN-020 Q040060 BOS-0B0 WOE-1.00

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Calibration Laboratory of Schwelzarinchor Kalibriordisnst

Schmid & Pariner Sarvice sulsse détalonnoge
Engineering AG Servizio svieraro di taratura

Zoughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service
Accreciied by (ha Swisa Accrediation Serdcs (SAS) Accreditation We.; SCS 108

Tha Swiss Accreditation Servica is ona of the signatonies to tha EA

Muititateral Agreoment for the mcognition of calibration cortificates

cient  Sporton (Auden) Cortificate No: DAE3-577_Nov08
|CALIBRATION CERTIFICATE

Cibfect DAE3 - SD 000 D03 AA - SN: 577

Calibeation procedura(s) QA CAL-06.v12

Calibration procedure for the data acquisition electronics (DAE)

Cabbeation data Movember 12, 2008

Cendition of the calibeted item N Tolerance

Thm callbration certilicate documents tha raceabiity io national standsnds, which nilrs tha physical units of measurements (S1)
T msatursments mnd e uncerainlies with conlidencs probabilty a0e given on the lollowsng pages and sed pan of tha cerificale

All calibrations. have been conductsd in he closed bomiony facility: emannment lemperature (22 & 3)°C and hamidity < 0%

Calibration Equiprnent used (MBTE critical for calibeation)

Primary Stansans (i} Cal Dt (Cerficats o) Sohecubed Callbration
Fluke Process Calitvator Type 702 | SN: 8205803 30-Sep-08 (Mo: TETH Sep-09
Kaithlay Mulimeter Type 2001 SN 081027TE 30-Bep08 (No; TeTD) Sep-09
Saecondary Standards D Chisck Date (in housa) Schaculed Chack
Calibraior Box V1.1 SE UMS D06 AB 1008  Df-Jun-D8 {in houss check) iy houss chack: Jun-08
Hama Function Signalure o
Calibeaiea by Ancres Gantil Technican
e S
N sl

Issued: Nowember 12, 2008

This cafibration certiftcate shall not be reprocuced sacep in b without witten approval of the inboradony
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Engineering AG e Servizio svizzero di taratura
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Accradited by tha Swiss Accreditation Service (SAS) Accreanation No.: SCS 108

The Swiss Accreditation Sorvice ls ona of the signatories to the E&
Multitateral Agresment for the recognition of callbration certificates

Glossary
DAE

data acquisition electronics

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

coordinate system.

Methods Applied and Interpretation of Parameters

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

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 tesl and require no uncertainty.

DC Voltage Measurament Linearity: Verification 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 maode voltage on
the differential measurement.

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

AD Converier Values with inputs shorfed: Values on the internal AD converter
corresponding to zero input voltage

Input Offset Measurement: Output voltage and statistical results over a large number of
Zero vollage measurements.

Input Offset Current; Typical value for information; Maximum channe! input offset
current, not considering the input resistance.

Input resistance: DAE input resistance al the connector, during internal auto-zeroing
and during measurament.

Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal s generated.

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

Cantificate No: DAE3-57T_Novld Page 2 of &
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DC Voltage Measurement
AD - Converter Resolution nominal
High Range: ILSB = B.1uV, full ange = -100...+300 mV
Low Range: ILSB = Binv, full ange = -1....... «ImVy
DASY measuramant paramelans: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y z
High Range 404 437 =0.1% (k=2) | 403882 + 0.1% (k=2) | 404321 +0.1% (k=2)
Low Range 303085+ 0.7% (k=2) | 3.94609 £ 0.7% (k=2) | 394542+ 0.7% (k=2)
Connector Angle
Connector Angle 1o be used in DASY system ]- 268°+1*
Centficate No: DAE3-57T_Mov(8 Page 3ol §
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Appendix
1. DC Voltage Linearity
High Range Input (uV) Reading (V) Error (%)
Channel X+ Input 200000 200000.5 0.00
Channal X + Input 20000 20006.28 0.03
Channel X = Input 20000 -19007.98 0,01
Channal + Input 200000 199950 8 0.00
Channal Y + Input 20000 2000338 0,02
Channal Y - Input 20000 -20003.31 0.02
Channel Z + Input 200000 200000.3 0.00
Channel Z + Input 20000 2000628 0.03
Channel Z - Input 20000 19009 .42 0.00
Low Range Input (uV) Reading (uV) Error (%)
Channel X + Input 2000 2000 0.00
Channel X + Input 200 200.64 032
Channal X = Input 200 -199,61 0,18
Channel ¥ + [nput 2000 2000 0.00
Channel ¥ + Input 200 199.39 <031
Channel Y = Inpart 200 -201.03 0.52
Channel Z + Input 2000 2000 0.00
Channel Z + Input 200 159.42 -0.29
Channel Z - Input 200 -200.73 0.36
2. Common mode sensitivity
DASY measurament parameters: Auto Zero Time: 3 sec: Measuring time- 3 sec
Cammeon moda High Range Low Range
Input Valtage (mV) Avarage Reading (uV) Average Reading (uV)
Channel X 200 13.38 13.83
- 200 -13.53 -13.82
Channel Y 200 -5.55 -£6.00
= 200 5.08 5.68
Channel £ 200 -1.00 0.72
- 200 0,80 -0.52
3. Channel separation
DASY measuremant parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltags (mV) | Channel X (uV) | Channel ¥ (pV) Channel Z (pV)
Channel X 200 - 1.66 0.50
Channel ¥ 200 180 . 385
Channel Z 200 -0.95 048 -
Certificala No: DAE3-5T7_MovD8 Page 4 of 5
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4. AD-Converter Values with inputs shorted
DASY measurement paramelers. Auto Zero Time: 3 sec; Measuring time: 3 sec
High Range (LS} Low Range (LSB)
Channal X 154867 16080
Channel Y 15861 16385
Channel Z 16197 16100
5. Input Offset Measurement
DASY measuramani paramalers: Auto Zero Time: 3 sec; Measuning time: 3 seo
Input 10ME
Average (V) | min. Offset (uV) | max. Offsetuv) | ' E:]'"’“"
Channel X 1.13 -1.22 229 0.58
Channel ¥ -1.51 -2.99 0.83 0.52
Channel Z 0.02 0.89 092 0.38
6. Input Offset Current
Mominal Input circuitry offset curment on all channeds; <2504
T lnEl.l'I Resistance
Zeroing (MOhm) Measuring (MOhm)
Channel X 0.2000 198.6
Channel ¥ 0.2001 199.4
Channel Z 0.2000 1988
8. Low Battery Alarm Voltage (verified during pre test)
Typical values Alarm Level (VDC)
Supply [+ Vec) : +79
Supply (- Vec) -T.B
9. Power Consumption (venfiad during pre tes)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply [+ Vec) +0.0 +6 +14
Supply (- Vec) —-0.01 -8 ]
Canificate No: DAE3-5TT_Nov08 Page 5of §
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