=wonn FCC SAR Test Report

Test Report No FA750203-1-2-03

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

DASY Version DASY4 V4T
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V4.9
Distance Dipole Center - TSL 15 mm with Spacer
Area Scan rasolution o, dy =15 mm
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 835 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.

l Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 415 0.90 mho/m
Measured Head TSL parameters (220+£02)°C 421+£6% 0.94mhoim + 6 %
Head TSL temperatura during tast (222+02)°C — —

SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL condition
SAR maasurad 250 mW input power 235mW/g
SAR normalized normalized toa 1W 940 mW /g

SAR for nominal Head TSL parameaters '

normalized 1o 1W

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

SAR averaged over 10 cm* (10 g) of Head TSL condition
SAR measured 250 mW input power 1.53mW /g
SAR normalized normalized o TW 612mW /g

SAR for nominal Head TSL parameters ' nommalized to 1W 6.07 mW /g% 16.5 % (k=2)

' Correction to nominal TSL parameters according 1o d}, chapter “SAR Sensitivities”
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Body TSL parameters

The fallowing paramelers and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.2 0.97 mho/m
Measured Body TSL parameters (220£02]°C 56.8+6% 0.98 mha/m £ 6 %
Body TSL temperature during test {21.4£0.2)°C - m
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL condition

SAR measured

250 mW input power

245 mW/g

SAR nomalized

normalized to 1W

9.80mW/g

| SAR for nominal Body TSL parameters *

normalized to 1W

2.91 mW /g £17.0 % (k=2)

|

SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.62mwW/g
i SAR nomalized normalized to 1W 6.48 mW /g

f SAR fer nominal Body TSL parameters *

normalized to 1W

6.55mW / g £16.5 % (k=2)

! Correction te nominal TSL parameters accerding to d), chapter "SAR Sensitivities”

Certificate No: DB35V2-490_MarD6

©2007 SPORTON International Inc. SAR Testing Lab

Page 4 of 9

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

Rev.03



=wonn FCC SAR Test Report

Test Report No

FA750203-1-2-03

Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point 52.10-29]0Q
Retumn Loss -29.1 dB
Antenna Parameters with Body TSL
Impedance, transformed lo feed point 4790 -51Q
Return Loss -249d¢B
General Antenna Parameters and Design
| Electrical Delay (one direction) 1.381ns

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

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

second arm of the dipole. The antenna |s therefore shorl-circuited for DC-signals.

Mo excessive force must be applied fo the dipole arms, because they might bend or the soidered connections near the

feadpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

July 10, 2003
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DASY4 Validation Report for Head TSL

Date/Time: 15.03.2006 12:51:44

Test Lahoratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:499

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

Medium: HSL U0 BB:

Medium parameters used: f= 8335 MHz; o = 0.942 mho/m; g, = 42.1; p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

L 3

Probe: ET3DV6 - SN1507 (HF); ConvF(6.09, 6.09, 6.09); Calibrated: 28.10.2003
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601: Calibrated: 15.12.2005

Phantam: Flat Phantom 4.91; Type: QDOOOP49AA; ;

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

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

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

Reference Value = 53.7 V/m; Power Drift = -0.008 dB
Peak SAR (extrapolated) = 3.53 Wikg

SAR(1 g) = 2.35 mW/g: SAR(10 g) = 1.53 mW/g

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

dB
0.000

-10.0

-15.0

-20.0

7

-25.0

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

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DB35V2 - SN:499

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

Medium: MSL U10;

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

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
+ Probe: ET3DV6 - SN1507 (HF); ConvF(5.84, 5.84, 5.84); Calibrated: 28.10.2005
» Sensor-Surface: 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 15.12.2005
o Phantom: Flat Phantom 4.91; Type: QDOOOP49AA; ;

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

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

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

Reference Value = 33.3 V/m; Power Drift = 0.026 dB

Peak SAR (extrapolated) = 3.51 Wikg

SAR(1 g) =2.45 mW/g; SAR(10 2) = 1.62 mW/g

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

-5.00

-10.0

-15.0

-20.0

-25.0

0dB=2.65mW/g
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Impedance Measurement Plot Body TSL
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=wonis FCC SAR Test Report Test Report No  FA750203-1-2-03
Calibration Laboratnry of sﬁ‘\m\\k._y/q"ki Schwelzerischer Kalibrierdianst
Schmid & Partner i% Service suisse d'élalonnage
Engineertng AG T Sarvizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ’-.5’/;'_'\/:-_::::.5“ Swiss Calibration Service
il
Actredited by the Swiss Federal Office of Metrology and Accreditation Accreditation No.: SCS 108

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

cient  Sporton (Auden) Certificate No: D1900V2-5d041_Mar06
CALIBRATION CERTIFICATE

Object 01900V2 - SN: 5d041

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

Calibration date: March 21, 2006

Condition of the calbrated itiem [N Tolerance

This calizration cedificate documents the traceabilily to national standards, which realize the physical units of meazurements (51).
The measurements and the uncertainties with confidence probability are glven on the following pages and are part of the carificata.

All calibrations hava been conductad in the closed lahoratory facility: environmant temperature (22 + 3)°C and humidity < 70%.

Calizration Equipment used (MBTE critical for calitration)

Primary Standards 1D# Cal Date {Calibrated by, Certificate No.) Sc led Callbration

Pawer meter EPM-442A GBaT4BOTO4 04-0ct-05 (METAS, No. 251-00516) Qct-08

Power saneor HP 84814 US3r292783 04-0et-05 (METAS. No. 251-00516) Oct-08

Refarence 20 oB Aftenuator SN: 5086 (20g) 11-Aug-05 (METAS, No 251-00498) Aug-06

Reference 10 oB Attenuator SN: 5047.2 (1dr) 11-Aug-05 (METAS, No 251-004598) Aug-08

Refarance Probs ETADVE SN: 1507 28-0ct-05 (SPEAG, No. ET3-1507_Octls) Oct-08

OAE4 SN: 601 15-Dec-05 (SPEAG, No. DAE4-601_Dec03) Dec-06

Secondary Standards ID# Check Date (In house) Schadulad Check

Power sensor HP 84814 MY41082317 18-0¢c1-02 (SPEAG. in house check Oct-05) In house check: Det-07

RF generator Anllent E44218 MY41000875 11-May-05 (SPEAG, in house chack Nov-03) In house check: Noy-0T

Netwark Analyzer HP 8753E UEITIN0565 54206 18-0ct-01 (SPEAG, In house check Nov-05) In house check: Novw-06
Mame Funclion Signature

Calibrated by: Judith Milller Laboralery Technician /,-’j e / _

! [TV EL g et

Appraved by: Katjs Pokovie Technical Manager % /;
L =T e y

Issued: March 22, 2006

This callbration cenificats shall not be reproduced except in full without written approval of the laboratory.
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=wonis FCC SAR Test Report Test Report No  FA750203-1-2-03
Calibration Laboratory of 3 \‘\‘:\2"’?@ §  Schweizerischer Kalibrierdienst
Schmid & Partner SN=~ z c Service suisse d'étalonnage
Engineering AG Lo Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland "‘q.;_{f\'\\\‘.\:" S Swiss Calibration Service
Blaglab
Accredited by the Swiss Federal Office of Metrology and Accreditation Accreditation No.: SCS 108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

c) Federal Communications Commission Office of Engineering & Technolagy (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 Interpretation of Parameters:
s Measurement Conditions: Further detalls are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

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

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

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

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

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

Certificate Mo: D1900V2-5d041_Mar0G Page 2 of 9
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Test Report No

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

DASY Version DASY4 V4T

Extrapolation Advanced Extrapolation

Phantom Medular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm " with Spacer

Area Scan resolution dx, dy=15mm

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

Measured Head TSL parameters (22020.2)°C 394%6% 142 mhoim € %

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

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

SAR measured 250 mW input power 975 mW /g

SAR nomallzed normalized to 1W 39.0mW /g

SAR for nominal Head TSL parameters '

normalized to 1W

384mW/ gt17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL Condition
SAR measured 250 mW inpul power S1TmW/g
SAR ncrmalized normalized to 1W 207 mW /g

SAR for nominal Head TSL parameters |

normalized to 1W

20.5mW / g £ 16.5 % (k=2)

FA750203-1-2-03

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

Certificate No: D1800V2-5d041_Mar08
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Body TSL parameters
The following parameters and caleulations were applisc.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mhoim
Measured Body TSL parameters (220+02)°C B47+6 % 1.54 mho/m =8 %
Body TSL temperature during test (216+0.2)°C — —
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 102mWig
SAR normalized normalized to 1W 40BmW g

SAR for nominal Body TSL paramaters

normalized to 1W

411 mW/g£17.0 % (k=2)

SAR averaged over 10 em’ (10 g) of Body TSL condition
SAR measured 250 mW input power 540mW /g
SAR normalized normalized to 1W 21.6mwWig

SAR for nominal Body TSL parameters #

normalized lo 1W

21.8 MW/ g % 16.5 % (k=2)

# Carrection to naminal TSL parameters according to d), chapter “SAR Sensitivities”

Certificate No: D1800V2-5d041_Marl6 Page 4 of 8
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Appendix
Antenna Parameters with Head TSL
Impedance, lransiormed o feed point 53.5 n+5.1jQ
Retum Loss -24.8 dB

Antenna Parameters with Body TSL

Impedance, transformead 1o feed point 478 0+63 [0
Relurn Loss -23.4dB

General Antenna Parameters and Design

Elscirical Delay (one direction) 1.200ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feading line is directly connected ta the
second arm of the dipole. The antenna is therefore shori-circuiled for DC-signals.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on July 4, 2003
Certificale Mo: D1900V2-5d041_Marl& Page 5 of §
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DASY4 Validation Report for Head TSL

Date(Time: 14.03.2006 16:18:53

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: £= 1900 MHz; o = 1.42 mho/m; & =39.4; p = 1000 kge’m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
s Probe: ET3DVE - SN1507 (HF ), ConvEi4.74, 4.74, 4.74); Calibrated: 28.10.2005
= Sensor-Surface: 4mm (Mechanical Surface Detection)
s Electronics: DAE4 Snod1; Calibrated: 15.12.2005
¢ Phantom: Flat Phantom 5.0 (front); Type: QDO0OPS0AA; ;

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

Pin =250 mW; d = 10 mm/Area Scan (71x71x1): Measurement grid: dx=15mm. dy=15mm

Maximum value of SAR (interpolated) = 11.7 mW/g

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

dz=5Smm

Reference Value = 90.9 V/m; Power Drift = -0.093 dB
Peak SAR [extrapolated)= 16.6 Wikg

SAR(1 g) =9.75 mW/g; SAR(10 g) = 5.17 mW/g
Maximum value of SAR (measured) = 11.1 mW/g

dB
l].lll]l'l
-8.00

-16.0
-24.0
-32.0
-40.0
0dB=11.1mW/g
Certificate No: D1900V2-5d041_MarD6 Page 6 of 0 R
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Impedance Measurement Plot for Head TSL
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DASY4 Validation Report for Body TSL

Date/Time: 21.03.2006 13:59:535

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;

Medium parameters used: £= 1900 MHz: ¢ = 1.54 mho/m; &, = 54.7; p= 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
*  Probe: ET3DV6 - SN150T (HF): ConvFi(4.3, 4.3, 4.3); Calibrated: 28.10.2005
®  Sensor-Surface; 4mm (Mechanical Surface Detection)
*  Electronics: DAE4 Sn601; Calibrated: 15.12.2005
*  Phantom: Flat Phantom 5.0 ( front); Type: QDOOODPSOAA; ;

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

Pin = 250 mW; d = 10 mm/Area Scan (71x71x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = [1.8 mW/g

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

d7=5mm

Reference Value = 89.3 V/m; Power Drift = 0.045 dB
Peak SAR (extrapolated) = 17.4 Wikg

SAR(1 g) = 10.2 mWig: SAR(10 z) = 5.4 mW/g
Maximum value of SAR (measured) = 11.6 mW/g

dB
0.000

-1.00

-14.0

-21.0

-28.0

-35.0

0dB = 11.6mWig
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Impedance Measurement Plot for Body TSL
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Impedance Measurement Plot for Body TSL
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Test Report No FA750203-1-2-03

Calibration Laboratory of
Schmid & Parinar

Englneering AG
Zoughauestrasen 43, 5004 Zurieh, Swizarang

s Sehwalzerinchar Kalibrisrdienat
Hervice satase détnionnage
Servieo svirrero di taretura

S swiss Callbestion Sarvize

Aagodned By iy Sweies Focons DMca of Mobmagy ond Aoomdinion
The Swdes Accraditation Service ks one of the slgnatories to the E&
Multilateral Agresment fos ihe recognition of calitration cortificates

cign:  Sporton (Auden)
CALIBRATION CERTIFICATE

] D2450V3 - SN: 736

Accregnation No.: SCS 108

Curtificats No: D2450V2-T36_JuldT

Calibration procedurals)

Calbration data

Concition of the cafibrated itam

OA CAL-05vE

Calibration procedure for dipale validation kits

July 12, 2007

In Tolerance

Catbeuton Eguoment uses (MATE aritical far salariian)

This calibration corificse docimecis e waceablity o nebons stardards, whech iealine e phys cal unts of measoiemen s (1)
The measurements ond g uncertenlies with conlidenes probabilty BPE ghian on tha fallisg pages and are part of tha cermfcaln

Al calralicns have been conduciied in e Ciokid bomloy aalily: envimniment emoarsiuee (23 £ 35°C and numiity € 0%,
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Calibration Laboratory of AT § Schwsizerischer Halinrerdienst
Schmid & Partner S o Bervice suisse gétaionnage
Engineering AG : . Senvizio svizzerc df tarstura
Zrughairsstrasss 43, 8004 Zurlch, Switzariand '(qii;?:}? S suiss Callbeation Sarvdcn
Accradited by fhe Swiss Fedanal OMos of Metnagy and Acoromtalon Accreditation No.: SCS 108

Tha Swina Aczroditation Sarvies ke ano of tha sipnatorios 1o tha BA
Mutiitoiorad Agreement for the recognitlon of callbrailon ceriflcatos

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.v.2
MiA, nat applicabla or not maasurad

Calibration is Performed According to the Following Standards;

a)

b)

IEEE Std 15268-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Spoecific Absorption Rate (SAR) in the Human Head from Wireless
Communications Davices: Measurement Techniques”, December 2003

IEC 62202-1, "Procedure 1o measure the Specific Absorption Rata (SAR) for hand-held
davices usad in close proximity to the ear (frequency range of 300 MHz ta 3 GHz)",
February 2005

Fedaral Communications Commission Office of Engineanng & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electiromagnetc Fields, Additional Information for Evaluating Compliance of Mobika and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions®,
Supplement C (Edition 01-01) ta Bulletin 65

Additional Documeantation:
d) DASY4 Sysiem Handbook

Methods Applied and Intﬁmr&tailon of Parameters;

Meazurernant Condilions: Further detsils are aveilable from the Validation Reporl at ihe end
of the cerificate. All figures stated in the cerificate are valid at the frequency indicated.

Antenna Parameters with TSL: Tha dlpnlé iz mounted with the spacer to position its feed
painl exactly below the center marking of the flat phantom section, with the arms oriented
parailel to the body axis,

Feed Point impadance and Relurn Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the faed point. The Relum Loss ensures low
reflected power. No uncerainty required.

Eiectrical Delay: One-way delay betwaen the SMA connector and the antenna feed point.
Mo uncertainty required.

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

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

SAR for nominal TSL paramelers: The measurad TSL parameters are usad to caloulate the
nominal SAR resull.

Cortificate Mo DRATOVE-TI0_Julor Page 2ol @
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Measurement Conditions
DASY system configurntion, os far os not given on pago 1.

DASY Version DAsSYS V4T

Extrapolation ﬁ.dvzn’:u-:l Extrapolaton -

Phantom Modular Flat Phantom V3.0

Distanca Dipola Center - TSL 10 mmn with Spacer

Zoom Scan Resolution dr, dy, ke = & mim

Fraqusncy 2480 MHz? + 1 MHz
Head TSL parameters

Tha foliowing parameters and calculatons were apped
Tamperaturs Parmittivity Conductivity

Kominal Head TSL parnmators 207G Ja.2 .80 mihaim

Maasured Head TSL paramebors (220 £ 0.2) "C HELE% 1.87 mhoim = § %

Heod TSL lomperature during lest (22.0%0.2) ° —— —
SAR result with Head TSL

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

SAR mezsureg 250 W Inpul power 133mWig

Emm;nﬂr;u_ romualized m 1W 532mW.ia

SAR for nominal Head TSL parameters ' normalized o TW S2.7T W I @ £ 17.0 % (k=2)

8AR averaged over 10 em’ (10 g} of Head TSL condition

SAR measured 250 mW inpul power GATmW i g

SAR normalized romualized o W 24.TmWig

SAR for norminal Hesd TSL parameters |

comalized o 1W

24.5 mW I g £ 16.5 % [k=2)

! Correction 1o nominal TSL paramelers pocording o €), chapier “SAR Sensftivides”

Cerifcata No: D2450V2-T36_Jud?
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Body TSL parameters
The following parameters and calculations were appliad.
Temperature Parmittivity Conductivity

Nominal Body TSL paramators 20°C 2.7 1.8% mhedm

Measured Body T5L parameters {220t02)"C Bi5+68% 184 mhaim = 6 %

Body TSL temperature during test (22020.2)°C —_— ———
SAR result with Body TSL

SAR avaraged over 1 em’ (1 g) of Body TSL Candition

SAR measured 250 mW mpul power 1a0mw /g

EAR normalized nemalized o 1W R2OomWig

SAR for nominal Body TSL perameters * nemaiized 1 TW 52.5 rm-w:_p 217.0 % (k=2)

SAR mvaraged over 10 em’ (10 g) of Body TSL Condition

SAR meay ed 250 mW inpul powsr s05mN Ig

SAR normalized nomalized Lo 1W 242 mW I g

AR lor nomirn| Body TSL parametars * nomallzod 1o 1W 244 mWig 2165 % (k=2)

* Carreclien 1o nominal TSL pasameters according 19 d], chapter “54R Sensithvities”

Canificate Mo D2450V2-T35_Juld? Paye 4 019
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Appeandix
Antenna Parameters with Head TSL

impedance, ransiosmad o (sad paint S110+30p0
Feturn Loss - 27448

Antenna Parameters with Body TSL

Impodonoe, frmesdommed o foed point £8.7 0+ 4.6 2
Fetum Loss 263498

General Antenna Parameters and Design

Elecirizal Dalay (ane direaton] [ 1.168 ns

After jong term use with 1000 radiated power, only 8 shgnt warming of 1he dipole near the fesdpoint can be measured.

The dipole is made of standard semeripid eoaxial capls. The canler conductor of the feading line is directly conneciad ta the
sacond arm of the dipole, The anlenna s therelors shor-clrouited for DC-slignals,

Mo axoasshve foree must be appllad 1o the dipoie amms, because they might bend or the soldered connections near e
feodpoint may be domogoed.

Additional EUT Data

Manufactured by SPEAG
Marufactured on August 26, 2003
Certificate Mo: D2450VE-730_Juil? Page 8ol
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DASY4 Validation Report for Head TSL

Date/Time: 12.07.2007 11:00:03
I'est Lobormory: SPEAG, Zurich, Switeerlund
DUT;: Dipole 2450 MHz: Type: D2450V2; Serial: D2450V2 - SN736

Communication System: CW-2450; Frequeney: 2430 MHz: Duty Cyele:s 121
Medium: HSL U10 BB;

Medium paruneters used: [= 2450 MHy; o = 181 mho/m; & = 38.6; p= 1000 kp/m?
Phaniom seetion: Flal Seetion

Mensurement Standand: TXASY4 (High Precision Assessment)

DASYS Conhiguration:
= Probe: ESIDVE - S33025 (1 ConvE(4.5, 4.9, 4 &), Calibrrod: 19 10,2006
= Senwor-Sorfice: dmm (Mechanbcal Sarface Detection)
®  Ebectronkes DAEA Snb01; Calibrabed: 30,00 2007
®  Phanton Flal Phantom 5.0 (fronth: Type: QUMEIDESDAA

o Mensurenvemt W DASY, VA7 Build 53; Poaprocessing SW: SEMCAD, V1.8 Build 172

Pin = 250 mW; d = 10 mm/Zoom Secan (7x7x7)/Cuobe 0:
Messurement god: dx=3mm, dy=53mumn, de=3mun

Referenee Value — 93,0 Voamg Power Dinfi = -0.004 (B

Peak SAR (extrapolated) = 28,1 Wikg

SAR( g) = 133 mWig; SAR{10 g) =617 mWig

Maximum value of SAR (measured) = 13.0 mW/g

R
0.000

-10.0

-15.0

=20.0

-25.0

0di = 150mWe

Cartilicate No: DRASIVE.TN_ull? Page & cf 9
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Impedance Measurement Plot for Head TSL
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DASY4 Validation Report for Body TSL

Test Loboratory: SPEAG, Zurich, Switrerland
DUT: Dipole 2450 MHaz: Type: D2450V2: Serial: D2430V1 - SNT36

Communication System; CW-2450; Frequency: 2450 MHe; Duty Cyole: 111

Medium: MSL UILO BB; )
Mediym parmeters used: = 2450 MHz; o= 1,54 mha/m; & = 53.5; p = 1000 kg/m’
Phnntom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASYY Configuration:

Pin = 250 mW;: d = 10 moyZoom Scan (7x7x7)Cube 01

Prabe: ESI0VT - §N028 (HF g, ConrvBE[4. 16, 414, &, 18) Culibruind: 19102504

Sesar-Surfece: dnum (Mechanlcal Surface Detection)

Eleromics: LFAES Sphid | Calibreted: 30,00 23007

Phantom: Fiat Phantom 3.0 (bazkk Type: QDUOPS0A A

Date! Time: 12072007 12:28:49

Mewsurement 3W: DASY A, VA7 Bulld 53; Posiprocessing SW: SEMCAD, V1LE Build 172

Musgsurement grid: g3, dyv=3rmm, de=3mm
8.0 Vim; Power Dnft = 0,005 B

Relenence Value
Penk SAR (extrapoiated) = 27.0 Wike

SAR(] g) = 13 mW/ig; SAR(10 g) = 6,05 mWig

Maximum value of SAR (mensured) = 14,8 mWig

dB
R

“5.00

-10.0

-15.0

-20.0

25,0

0dB = 14.8mWig

Cerificate No: D2450W2-736_JuioT
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Impedance Measurement Plot for Body TSL
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Callbration Laberatory of g Schweizenschar K

Schmid & Pamnar c Sarvice sutie ditalonnage
Enginearng AG Sarvizio svirzero di taraiura

Znughaussirases £3. 3004 Zurich, Switzerland S guiss Catimestion Serviee

frere e By e St Sockinl [en o Melmiegy St ASSPRelaneR secewamation he.. SCS 108

The Swiss Accrchation Service in one of the signatories ta the EA

Mistilataral Ag 1 P tha necngaitinn o cortinentes

CALIBRATION CERTIFICATE

Dyect ET3DVE - SNTBE

Caibraion procecirein) QA CAL-01.vS

Calioration procadure for dosimatric E-fisid probes

[ ——— Seplember 19, 2006

Condton of the eliteaied tem I Tiolerance
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Thi 1P e e T ur oot with cosfioenca probabilty o ghyes on the Tofowing paget and ars pad oF tha cerficsls
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Calibration Laboratory of .:"fg_._:," % s & Schwoiarschar K3BOORIEET
Schmid & Partnar — g Servies sulses ditalencage
Engineering AG % Lt @ 5 Servize svixmers ¢l tarshrs
Eeughsusstraves 43, B004 Zurich, Switsertand "l._’:f:: o %mﬁ 5 swies Callbration Sarvics
W lan”
Accredites by 1ha Swisa Fadenal Cffizs of Mevology are Azcreditation Asoroditaton Ha,: SCS 108

The Swiss Acored tation Ssrvice Ik one of the signatories 1o tha EA
Muttiatersl Agresmanl for the recogniton of calibration ceniificabes

Glossary;

TSL tissue smulating liguid
NORMx.y.2 sensitivity in free space

ConF sensitivity in TSL / NORMx,y.2
DCcP diods compression point

Palarization g o rotation around probe axis
Palarization 4 & rotation around an axis thal is in the plane normal to probe axis (at

measurament center), ie, % = 0 is nomal to probe axis

Calibration is Performed According to the Following Standards:

b)

IEEE Std 1528-2003, "IEEE Recommended Praclice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Haad from Wiraiass
Communications Devices: Mezsuremen! Techniques®, December 2003

CENELEC EN 50381, “Basic standard lor the measurement of Spacific Absorption Rate
ralated 1o human exposura 1o electromagnetic fields from mobile phones (300 MHz -3
GHz), July 2001

Methods Applied and Interpretation of Parameters:

NORMzx,y.z: Assesead for E-field polarization 5 = 0 (f < 900 MHz in TEM-cell; { > 1800 MHz:
R22 waveguida). NORMx, v,z are only intermediate values, ie., the uncenainties of
NORM:x.y.z does not effact the E*-field uncartainty inside TSL (see telow ConvF).
NORM{fx,y.z = NORMx, .2 * frequency_response (see Frequency Response Chart), This
linearization is implemented in DASY4 sofiware versions later than 4.2, The uncertainty af
the frequency response |s included in the stated uncerdainty of ConvF

DCPx,y,2: DCP se numerical linsarizalion perameters assassad based on the data of
power sweep (no uncerfainly required). DCP does not depend on frequency nor media.
ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or
Temperature Transfer Standarc for f < 800 MHz) and inside waveguide using analylical fiald
distributions based on power measurements for > 800 MHz. The same setups are used for
assessmant of the parameters applied for boundary compensation (alpha, depth) of which
typical uncedainty values are given. These paramelers are used in DASYA softwara to
improve probe accuracy close to the boundary. The sensitivity in TSL comaspaonds to

 NORMz, v z * ComvF whereby the uncertainty comesponds to that given for Canv. A

frequency dependent ConvF is used in DASY version 4.4 and higher which allows
extanding the validity from = 50 MHz to £ 100 MHz

Sphencal isoiropy (30 dewiabion from isofropy): in a field of low gradients realized using a
flat phaniom exposed by a paich anlenna.

Sangor Offset: The sensor offsal comesponds to the offsat of vitual measurameant canter
from the probe tip (on probe axis). No tolerance required.

Carlificate No- ET3=1708_Sendf Paga 2 ol 8
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ET3DVE SN:1TB8 September 19, 20086

Probe ET3DV6

SN:1788

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

Calibrated for DASY Systems

Mote: ron-compatibie with DASY2 system!)
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ET3DV6E SN:1Te8 September 19, 2006

DASY - Parameters of Probe: ET3DVE SN:1788

Sensitivity in Free Space” Diode Compression”
NormX 1,73 :104%  pViVImY DCP X 95 mv
NormY 167 2100%  pVAVImY DeCP ¥ 104 =V
MormZ 170 2104%  pVAVIm) DCPZ 93 MV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page 8,

Boundary Effect
TEL 200 MHz Typlcal SAR gradient: § % per mm
Sansor Canled 1o Phaniom Surface [sianos AT mm 4T mm
SAR, (% Withoul Correction Algarithm 7B 43
BAR, [¥) With Commaclion Algerithm .1 0.3
T5L 1810 MHz Typleal SAR gradiant: 10 % per mm
Senzot Center to Phartom Surlace Dstanca 37mm A7 mm
BAR, [ Withcut Comection Algorithm 1184 70
SAR,, [%] With Comacton Algerithm 0.2 0.4
Sensor Offset
Probe Tip 1o Sensor Centes 2.7 mm

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

* The unceaities of Momil Y2 co nol affect fw E-Sek accartalnty nsade T3 [ Page 0
M Hrers cwar fatien pataretar wrmilakety nol recuired

Cortificato Me: ET3-1788_Seplé Poge 4ol D
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ET3DVE SN:1788 September 19, 2006

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

a3

Froquancy response [mormalized)
=
}
[
L3
¢
o

ns
(-]
or
08
0S8 -
L1] 500 1000 1900 =000 2500 3000
¥ [uaHE]
—o—TEM e 2
Uncertainty of Frequency Reaponse of E-field: £ 5.3% [k=2}
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Receiving Pattern (¢), 5 = 0°

= 1800 MHz, WG R22

= 600 MHz, TEM ifi1 10EXX
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Uneertainty of Axial Isotropy Assossment: & 0.6% [k=3)
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ET3DVE SN:1788 Saptamber 19, 2006

Dynamic Range f(SARyeqq)

(Wavegquide R22, = 1800 MHz)
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Uncertainty of Linsarity Assessment: £ 0.6% (k=2)
Cartificate Ho: ETLATEA Saphd Paga TodG

©2007 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev.03



=wonn FCC SAR Test Report

Test Report No

FA750203-1-2-03

ET3DVE SN:1TB8

September 19, 2008

Conversion Factor Assessment

= 000 MHz. WELS R (head

)

F= 1810 MHz, WGLS R22 (head)
I

40 &l

#[mer]

—8— Analytical  —o— Mansumments

1[MHz] Vakicity [MHz]" TEL Pormittivity Conductivity  Alpha  Deptn  ConvF Uncertainty

903 £ 50/:100 Head 41.5:5% 08715% 048 193 6,80 2 11.0% (k=2)
1810 504+ 100 Hemd 400+ 5% 1.40+6% 048 274 .30 2 11.0% (k=2)
2000 +50/+ 100 Head 400:5% 140:5% 053 275 500 +11.0% (k=2)
2450 &S50/ £700 Head 282:i5%% 1.804%5% 0B 196 4.66 * 11.8% [k=2)
B0 £ 50/ ¢ 100 Body SEDL5% 105+ 6% 045 212 B33 = 1108 (k=2
1810  +50/&10Q Body 533=z5%W 1.52+:5% oss ed ABT 2 1L0A (k=2
2000 w504+ 100 Body S33+5%. 1.52t5% 05 278 450 21100 (k=2
2450 £50/+100 Body S27:5% 1.95:5% 080  1TD 411+ 11.8% (k=2)

© e velidiny of = 103 MHE only applios Tor CASY wild and Pighar (seo Page 7). The uncertalsty is the 33

of tha CanwF urcertainty at callrafion &

Conficata Noo ETL1738 Sep0d
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Deviation from Isotropy in HSL
Error ($, 8), f =900 MHz

Error [dS]

- DO-0 B -0 LR WS- a) W0 00 7] 0 PO
000002 B020040 DO40-F80 BOA0A) E0.A0-1.00

Unceriainty of Spherical lsotropy Assessmant: 2 2.06% (=2}

Cartifcale No: ET)-1TEA_Sephf Pagn 8nf 3

©2007 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev.03



=wonn FCC SAR Test Report

Test Report No

FA750203-1-2-03

Calibration Laboratory of L0
Schmid & Partner %

Engineering AG o =
Zeughausatrasss 43, 8004 Zurleh, Ewhizariand B

gl

Accrediied by ibe Swiza Fedond Office of Melrology mnd Accrediesl on
Tha Swisa Accreditation Service 8 ane of the signatories ta the EA
Mukilatorsl Agreeman| for the recognition of calibraton cartficaios

cient  Sporton {Auden)

Soervice misse délalonnago
Servizlo svicosro o Laratura
Bwiss Callbratian Bandea

Accrediation Mes SCS 108

Cartificate No: DAE3-5TT_Nov06

Schweizerischer Kallbrieodbsms

CALIBRATION CERTIFICATE

Gt DAE3 - SD 000 D03 AA - SN 577

Calbrnion [roceourny)

Calibeation date:

Condition of tha calibratnd #am

| Primary Sandards

QA CAL-06.v12

Calibration procedure for the data acquisition electronics (DAE)

November 21, 2006

In Tolerance

Casbration Egupmend uted [METE ool for colibration)

L1

__Cal Date (Caltrated by, Cedificatn Ha )

Thits calibeation corificals dooumoms the trecosbdity o nalonal stendands, which realizo tha physcal units of mesgurerans (S1)
Thit mEERFATEAS A% (e UroaTAres wWin conlcence probaciBy ane gaen Or e dliossng Dages and are part of the oetfcain

Al zalbralions have beon cortucted in the clossd Iabomtony Iaci ity; atvireamen: lemoemlure (22 £ 3)°C ond hurmadity < 7K.

Schecubed Calioraton

Flaica Pracess Casiomdor Tpe 702 | 5N: 6205302 1300t 06 {Eleal A%, Mo: 542) Oct-7
Kalthiny Mulfimetar Type 2361 | K DAIAZTA 03O0 {Elcal A, Nrr ST Qa7
Secordany Slandans | Check Dt [in Bouss) Sereoulied Chock

Caltwater Bon W11

Calltrmiee ty

SE UnE 000 AB 1002

Hare
Ene =mnlsc

15-Jdun-CE [SPEAS, in house dhedck] 4 houss chack Jur-IT

Funidion Sgrasury
— i %
Techmizan e e

RED Diractor

T Ao

Issued: Hovamber 21, 2008

This eaiteation cersicata siall ol B0 reproduond sncegl in full wanool wellen spproval of the Doy

Cartificate Mo DAES-5T7_NovDi

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

Page 1 ol 5

Rev.03



=wonn FCC SAR Test Report Test Report No  FA750203-1-2-03

Calibration Laboratory of Scirwstoerincher Kallbrierdianst
Schmid & Partner Sarvics aulss danionnags
Enginesring AG Servizio svizzer di taratura
Zoughaussirasss 43, BO04 Zurch, Switeriand Swiss Callbration Sarvice
Accreciisd by thie Swiss Fadeesl OFcs of Metrlogy s Accraddason Accredmadion No.: SCS 108

The Swisa Accreditation Sarvice is one of the signatodies (o the EA
Multiiateral Agroemant for the recogrition of calibration contificates.

Glossary

DAE dala acquisition electronics

Connector angle  information used in DASY system o align probe sensor X to the rabat
coordinate system

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

« Connecfor angle: The angle of the connector is assessed measuring the angle
mechanically by a tool insertad. Uncertainty is not required.

+ The following parametars contaln technical information as a result from the performance
test and require no uncartainty.

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

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

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

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

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

« Input Offsat Current: Typical value for information; Maximum channel input offset current,
nol considering the input resistance.

+« [nput resistance:; DAE input resistance et the connectar, durnng intamal auto-zercing and
dunng measurement.

* [Low Baltery Alarm Violtage: Typical value for information - Below this voltage, a ballery
alarm signal is generated,

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

Cartificate No: DAES-577_HovA Page 2 of §
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DC Voltage Measurement
AD - Converler Resolufion nominal

High Range: LB = GpV, full pange = -100...+300 mV
Lows Range: ILSA = Biny full mnga = -1, ..=3mV
DASY measurement parameters: Auto Zero Tome: J sec; Measuring ime: 3 2ec
Callbration Factors X Y z
High Range 404355 2 0.1% (k=2) | 400,806 = 0.1% (k=2] | 404.276 2 0.1% (k=2)

Low Range 392854 £ 0.7% (k=2) | 3.93862 2 0.7% (k=2) | 3.93591 £ 0.7% (k=2)

Connector Angle

rﬁmmmwhnnh o be used in DASY system 2B6BeE1°

Cantificate Moo DAES-STT_MNaowlt Fage & of &
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Appendix
1. DC Voltage Linearity

| High Range Input (V) Reading (V) Errar (')

| Channel X + Inpul 200000 199950 5 2.00

| Channel % + Input 20000 2000587 005

|Channel X - Input 20000 10688 71 0.0

Channel ¥+ Input 200000 200000 2,00

"ChannelY  + input 20000 20004 22 0.02
|Channal ¥ -Inpul 20000 2000323 0.02

[Channel 2 +input 200000 200000.6 0,00
Channel Z + [nput 20000 20005 24 0.03
ChannelZ - Input 20000 2000180 om
Low Range Input (V) Reading (1) Error (%)
Channal X + Input 2000 18999 .00
Channel X+ Input 200 20037 011
Channel X = Imput 200 -200,73 0.36
Channel ¥+ Input 2000 20001 0.00
Crannel ¥+ input 200 19922 -0.38
Channel ¥ - Input 200 -200.86 043
Channel Z + Input 2000 18009 0.00
Channal Z + Input 200 18928 -0.36
Channal 2 - Input 200 20094 0.47

2. Commaon maode sens itivltr

DASY maasurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec

Commaon moda High Range Lo Range
Inpast Valtage (mv) Average Reading (uV) Avoroge Roading (V)
Channel X 200 1424 12.49
- 200 1213 1282
Channel ¥ 200 -6.51 =704
- 200 &.05 5.1
Chanmnel Z 200 1.0 0.EE
- 200 -2.88 -2.63

3. Channel separation
DASY measursmant parametars: Aute Zero Time: 3 sec: Measuring ima: 3 sec

Input Voltage (mV) | Channel X (uV) | Channel ¥ (i) | Channel 2 (uV)
Chanreel X 200 . 251 ong
Channal ¥ 200 043 - EEL
Channal 2 a0 058 05
Certificats Mo: DAES-577_Nav0é Paged of §
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4. AD-Converter Values with inputs shorted
DASY massuremant paramelars: Autc fero Tima: 3 sec; Magsuring time: 3 s8c

High Range (LSB) Low Range (LSB)
Channal X 15670 16308
Channeal ¥ 15851 18305
Channel Z 16208 17068

5. Input Offset Measurement
DASY maasuramant paramatars: Auts Zern Time: 3 sac; Measuring time: 3 sse

Input 10052
Average (V) min. Offset (u¥) | max. Offset (uV) . :t:"i'} "

Channal X A8 ~1.55 047 50
Channel Y 206 432 L85 08D
Channel Z -1 B3 <258 .15 0.35

6. Input Offset Currant
MNominal input clrcudtry offset current an all channele: <2504

7. Input Resistance

Zoroing (MOhm) Masguting (MORm)

Channsl X 0.2000 109.8
Channal ¥ 02000 200.7
Channel £ 0.2000 188.8

8. Low Battery Alarm Voltage (verified during pre tast]
Typical valuss Alarm Level (VDC)
Supply [+ Vee) =78
Supply (- Vee) <T.B

9. Power Consumption (ve-fiec during pre test)
Typical values Switchad off (mA) | Stend by (ma) Transmitting (mA)
Supply i+ Vo) +0.0 w8 +14
Supply [- Vo) -0.01 -8 8

Carlificate Ma: DAES-577_Now8 Prge 5al 5
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[AFS 45l -Ape T (SPEAD, Mo DAEL-E5L ApeiT) A8
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Calibration Labaratary of 20, §  Schwslsarischar Kalivriorieeist
Schmid & Partner ] o Servics wusse dutaisnnage
Enginearing AG i Sorvizio svizere di tewiur
Mnﬁ“mﬂi 8004 Zurich. Switsurland f-;ﬂﬁ};;ﬁ S Sulss Cullbration Bervica
ACcrecied by the Swas Fooormd 0o of Mpsgy o Acron eion Accraditation et SCS 108
T Swiws Scoreditation Service s oos of (fe signadoikes io the EA
e for the recogninon of casinrmbon cenificanes
Glassary:
TSL tissue simulating liguid
NORMy.Z sansiivity In fras space
ConF zansitivity In TSL / NORMx vz
DCP diode comprassion point
Folarization o  rotation around probe axiz
Polarization 5 4 rotation around an axis that 15 in the plane normal to probe axis (at

measurament canter), Le., # = 0 is normal to probe axis

Calibration Is Performed According to the Following Standards:

a) IEEE 5i¢ 1523-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Avaraged Specific Absorption Rate (SAR) In the Human Head from \Wireless
Communications Devicas: Massuremant Techniquas™, Dacambar 2003

b} IEC 622081, “Procedure lo measure lhe Specific Absorplion Rate [SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MH2 to 3 GHz|",
February 2005

Methods Applied and Interpretation of Parameters:

s NORMx,y.z Assessed lor E-fisld polanzation 8 = 0 (f < 900 MHz In TEM-cell; f > 1800 MHz:
R22 waveguide). NORMz,y,2 are only intermediate values, Le., the uncartainties of
NORMx yv.z dogs not effect the E’-field uncertainty inside TSL (see below Conve)

»  NORM{x v,z = NORMz .z * frequency_response (see Frequency Response Chad). This
linearization |3 Implamented in DASY4 software versions later than 4.2, The uncerlainly of
the frequency response I8 includad (n thestated unzerainty of ConvF.

v [DCPxyz: DCP are numerical linearization paramelers assessad basad on lhe data of
power sweep (no uncenainty required). DCP does not depend on frequency nor media.

s ConvF and Boundary Effect Parameders: Assessed in flal phantom using E-Beld (or
Temparature Transfer Standard for f < 800 MHz) and inside waveguide using analytical field
digtributions based on power measurements for f > 800 MHz. The same setups are used for
asasesament of the parameters applied for houndary compansation (alpha, depth) of which
typlcal uncertalnty values are glven. These parameters are used in DASY4 software to
improve probe accuracy close to the baundary. The sensitivity in TSL corresponds 1o
NORMx, y, 7 = Convi whereby the uncertainty corresponda to that given for CanviE, A
frequancy dependent Conve is usad in DASY version 4.4 and higher which allows extending
the valldity from £ 50 MHz to £ 100 MHZ.

« Spherical lsotropy (3D deviation from isotrogy): in a field of low gradients realized using a
fiat phantom exposad by a patch antenna.

s Sensor Offsel: The sensor offsel corresponds to the offset of virtual measurement center
from the prooe tip (on probe axis). No lolerance required,

Cieritficats Mo L‘-T.‘I-'I?a?_ﬂ.qﬂi’ P-grt Folf
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Probe ET3DV6

SN:1787

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

Calibrated for DASY Systems

(Mot non-cempaiible with DASY2 sysleml)
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DASY - Parameters of Probe: ET3DV6 SN:1787

Sensitivity in Free Space”

NormX 163 ¢00%  pVi{Wim)®
Mom'Y 1862 10.1%  pMiWimy!
Morm? 2.08 ¢ 104%  pVIim)

Sensitivity in Tissue Simulating Liquid (Converslon Faclors)

Please see Page B,

Boundary Effect

TEL a0 MHz Typical SAR gradient: § % per mm

Eananr Center tn Phantom Surface Sistance

SAR, %] Withaut Cotroctian Algorithm
SAS,. %] Wilh Caraction Algorihm
TEL 1810 MHz Typlcal BAR gradient: 10 % per mm

Sansor Canter to Phastom Surface Distance

SAR, [%] Withaut Cormection Algarithm
SAR, [%] Wih Corraction Adgorihm
Sensor Offset

Probe Tip o Sensor Centar

Dicde Compression

82 mv
86 mY
81 mY

AT mm 4.7 mm
20

oo

3T mm 4.7 mm
.o
0.4

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 Lo a coverage probabllity of approximately 95%,

* The uncsrainian of Mol ¥ T do nol alfest e E-fald wAsmrEnly iheds TOL (ses Pegs 0)

® Mvaris inearzalion paamolor imoerry nol o red

Cevidcale Ma: ET31 747 Rugl? Pagedol @
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Frequency Response of E-Field
(TEM-Coll: 110 EXX, Waveguide: R22)

b

Fraquency response (nocmalieed)
=
]
o
[
o
o

a4
af
a7
0a
[if1
] 530 1000 1600 2000 2500 HL
 [MHz]
—a—TENM —a—Riz
Uncertainty of Frequency Response of E-field: £ 5.3% (k=2)
Cariificats Mo ETR-1TET_Augd7 Paga 5ol
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM ifi110EXX

0o
08 | bt
ik | e 30 MHE

o D4 | I —E— 100 W
g :1.,_ | 1 T . BO0 MHz
s EBRSseesppueRecotiilingseepiiitaoenl . ..
8 o | == 2500 paHe

DB — | I S I I NN AR L S I O) I N I N LD ) (% I N 5D )

8

A0

[ ] 50 L e TER T4 X A0
#[7
Uncertalnty of Axlal lsotropy Assessmént: +0.5% (k=32)
Carlifizata Me: ET3-1787_AugD? Page fal 8
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Dynamic Range f(SAR;q.4)
(Waveguide R22, [ = 1800 MHz)

1 E*& 4

Input Sigral [,v]

1E+2

TEH

1E+0 d
0.0ua1 thin (] a1 1 10 100

SAR [miicm’]

—§—nol comosneaiad == COMpEnEELsD

a9 898 0gs8as

Error [48]
L]

0,001 001 g.1 1 m 100
SAR [mWcm']

Uncertainty of Linearity Assessmaent: £ 0.8% (k=2)

Cortilmaty MNo; ET3- 1787 _twg0T Pagu Tl
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Conversion Factor Assessment

{ = 000 MHz, WGLE RO (hoad) f= 1810 MHz. WGLS R22 (hoad)
a8 — =)o
ao 5.0
E T
T w0 %
= % 15.0
% 15 E
g 1.0 3 o

o
n

(-1
=
(-3
(=3

efman] zimen

=— Anglylics == | g apaurarmanis =0 Analybea]l  —O— NAASFAMARN

IIMMa] Validity [MH2]°  TSL _Permitlivity _Conductivity Algha Depth  ComvF Uneartainey

00 L 50 £100 Hepd £41.5:5% 097T:5% 032 242 BEE # 1108 (k=d)
1810 =250/=100 Hepe #00%5% 140:6% 050 281 616 = 11.0% (k=2)
2000 £500=100 Head A0.0%5% 1.4025% 05 245 40 + 11.0% (=2}
2450 =80/ =100 Head 39.2:5% 1.5:3 =5% 0,67 181 A80 #11.8% (k=2)

BOD = 50/ =100 Body 550+5% LO0G=5% 038 25 B0 2 71.0% (k=Z)
1810 LS 2 00 Body %3315% 152:5% 067 256 dEB & 11.0% (k=2)
2000 =50/ 100 Body 533+5% 1.52+8% 060 240 430 2 17.0% (k=)
2450 &S L 00 Body S2.7456% 1.35:15% 0As 215 402 & 11.8% (k=2)

E Thea vatidity od £ 160 MEE only spplias bor DASY w84 and highas [ses Page 3. Tha uncenainty s tha RSS
of the ComF v 8t SalEration frequuency and e uitcarlnty 16¢ e indie ot Irgueney barsd

Cerficate Noc ETR1707_Augly Page oty
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Deviation from Isotropy in HSL
Error ($, &), f = 800 MHz

Error |UE]

n
W OO 00 @060 00 B0 00 B 040030 B0 20000
(00003 B0E-040 DOsS0EC D0EMIE EIEN.00

Uncariainty of Sphorical Isoimopy Assessmant: & 2.8% (k=2

Cenflizate Mo ET3-1 707 AugO? Prge 8 of 8
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