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Recalibrated: September 30, 2004

Calibrated for DASY Systems

{Mota: non-compalible with DASYE systam!)

Corlificale Mo: ET3-1788_SBapd< Page 3 ol &

©2006 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev. 01



=monn. FCC SAR Test Report Test Report No

FA650316-1-2-01

ET3DVE SN:1788 Septermnbar 30, 2004

DASY - Parameters of Probe: ET3DV6 SN:1788

Sensitivity in Free Space” Diode Comprassion”
MNOrmX 1.68 = 0.8% pVImY” DCP X 94 mv
MormY 1.70:99%  pVi(Vim)* DCP Y 84 mv
NormZ 1.74 1 9.9% pvivim)y® DCP Z 94 mv

Sensilivity in Tissue Simulating Liguid (Conversion Factors)

Please see Page B.

Boundary Effect

TSL 200 MHz Typical SAR gradient: § % par mm
Sensor Cenlar io Phantom Surfecs Dislence 37T mm 4.7 mm
SAR, %] Withaut Correction Algosithm 8.1 4.4
S5AR, %] With Carrectian Algarithm o7 o
TSL 1810 MHz Typlcal SAR gradient: 10 % per mm
Sensor Canter to Phantom Surface Distance 3Tmm 4.7 mm
AR, %] Without Correction Algosithim 120 82
SAR,, [%] With Cormrection Algarithm 0.9 o1
Sensor Offset
Frobm Tip o Swnsor Cunl 2.7 mm

Tha reportad uncertainty of measuramant is stated as the standard uncertainty of
measurement multiplied by the coverage factor k=2, which for a nermal distribution
cormesponds to a coverage probability of approximately 35%.

* Thve wncertaintes of MomiY.2 da rot aflec: the E7-lelc uncertainty inside TSL ses Page 4)
* Mumaricel lineanzaton parametsr unoertairty nod requind

Gortifizate No: ET3-1788_Sepd Prge & of 8
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Test Report No FA650316-1-2-01

ET3DVE SN:1788 September 30, 2004

Frequency Response of E-Field

(TEM-Cell:ifI110 EXX, Waveguide: R22)
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=monn. FCC SAR Test Report Test Report No  FA650316-1-2-01

ET3DVE SM:1788 Saptember 30, 2004

Receiving Pattern (¢), 9 = 0°

1=750 MHz, TEM Hi110EXX f= 1800 MHz, WG R22
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Uneariminty of Axial lsolropy Assessment: & 0.5% (k=2)
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ET3DVE SN:1788 Septomber 30, 2004

Dynamic Range f(SAR}.4)
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Test Report No

FA650316-1-2-01

ET3DVE SN:1788

f = 900 MHz, WGLS RY (head)

—o—hnalytical  —o— Measurements

Septamber 30, 2004

Conversion Factor Assessment

2{mm]

1=1750 MHz, WGLS R22 (
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head)

afmim]

—o— ljepsuraments

1[MHz] Validigy [MHz]® TSL Pemmitthvity Conductivity Alpha Depth  ComvF Uncertainty

835 = 50/ 2100 Head 415z5% 0B801i5% 112 142 6.74 +11.0% (M=3)
ann + 507+ 100 Hapd A15=5% 09725% 1.07 1.44 €53 £11.0% (k=2)
1760 +50/+100 Head 400=5% 140:5% bDEE 2N 537 £ 11.0% [k=2)
1600 + 501/ +100 Haad 400 = 5% 1.40 + 5% D.55 242 516 £ 11.0% (k=2)
20060 +50/ & 100 Head 400=5% 14026% 0564 2568 488 +11.0% (k=2)
2450 1507100 Head 92+5% 1.80 + 5% DLER 202 456 + 11.8% (k=2)
B35 £50/ 4100 Body 552:5% 097:5% .04 182 £.53 £ 11.0% (h=2)
B0 +50/£100 Body S56.020% 1.00x5% 088 156 617 £ 11.0% (km2)
1r50  £50/£100 Body 53.3:5% 152 +5% 0.3 274 4,73 & 11.0% (k=2)
1900 +50/4+100 Boy 533:5% 152+5% 066 282 4.56 +11.0% (k=2)
2000 =30/x100 Body 533:x5% 152:5% &4 288 443 *11.0% (k=2)
2450 +50/+100 Body 5274+5% 195+5% T2 200 4,268 £ 11.8% (k=2)

 Tha validity of + 106 MHz anly applies for DASY 4.3 B17 snd highsr (ses Pags ). The uncertainty s the RSS
of the Con¥F uncartainty al calloration fraquency and the uncariainty tor the indicried frequency band,

Corlificate No: ET3-1788_Sepld
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ET3DVE SN:1768 Seplember 30, 2004

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

Error [dB]

-1.00=0 60 D-0u80-0 80 W-0.60-080 B.C40-0.20 B 020000
0003020 EA23-040 0040060 DOS-0E0 WOME-T.00

Unecartainty of Spharical Isctropy Assessmant: + 2.8% [(k=2)
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Calibration Laboratory of S g Schweizerischer Kalibriordionst
Schmid & Partner %‘“ St G Service suisse détalonnage
Engineering AG = T Servizio svizzero di laralura

Zeughaussirasse 43, 8004 Zurich, Switzerland % ﬁ\:" s Swiss Calibration Sarvics
Accredited by the Swiss Federal Office of Metrology and Accreditation Acereditation Ne.: SCS 108

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

M | Ag it for the gnit of ion certificates

cient  Sporton (Auden) - Cartificate No: EX3-3514_Feb06
|CALIBRATION CERTIFICATE

| Object EX30DV3 - SN:3574

Calibration procedure(s) m CAL-01.v5. and QA CAL-1 4. ﬁ

Calibration pmcadl.i i fnrﬂos{metnc E—ﬁeld probes

Calibratian dato: February 17, 2008

| Condition of the calibrated item | Tolerance

Thie calibration carificate the traceatiiity to nationsl standards, which reslize the physical unils of measurements (51
The and the Inties with confidence probability ere given on the following pages and are part of tha cartificate
Al calibrations nave been conducted in the close lab v facility: envi t tem (22 % 3)°C and humidity < 70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards o# Cal Dats (Cali 1 oy, Certificate No. | Scheduled Calibration
Pawer meter E44130 G341293874 3-May-05 (METAS, No. 251-00488) May-08
| Pawer sensor E44124 WY41485277 3-May-05 (METAS, N, 251-00485) May-06
Power sensor E44128, MY4 1408087 3-May-05 (METAS, N, 251-00455) May-06
Reference 3 dB Attsnuator SN: 55054 (3c) 11-Aug-05 (METAS, No. 251-00498) Aug-06
Refersnca 20 dB Attenuator BN: S5D86 {20b) 3-May-05 [METAS, No. 251-00457) May-06
Refarenca 10 dB Attanuatar SN+ 55120 {30h) 11-Aug-05 (METAS, No. 251-00500) Aug-08
| Reference Probe ES30DV2 SN:3D13 Z-Jan-0B (SPEAG, No. ES3-3013_Jan0E) Jan-07
| DAE4 SN: G54 2-Feo-06 {SPEAG, No. DAE4-654_Feb08) Feb-07
Secondary Standards o# Check Date (in house) duled Check
RF generalor HP 8645C US3E42UMT00 4-Aug-93 (SPEAG, in house check Now-05) In house check: Now-07
Netwark Analyzer HP 8753E IS37300535 18-0ct-01 [SPEAG, in house check Mav-05) In housa check: Nov 06 ]
Mame Function Sig]nalllru |
Cailbrated by: Katja Pakavic I Tachpical Managat

— et R \// &(}3

Iscuad: Fabruary 17, 2006
This calibralion carificate shall nol be reproduced excepl in full without written approval of the Iaboralory.

Cerificate No: EX3-3514_Feh0f Fage 1al9
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=monn. FCC SAR Test Report Test Report No  FA650316-1-2-01

Calibration Laboratory of

S Schweizerischer Kalibrierdienst

Schmid & Partner ¢ Service sulsse d'étalonnage

Enginearing AG Servizio svizzero di taralura
2eughaussirasse 43, 004 Zurich, Switzeriand S Swiss Calibration Service
Accredited by the Swiss Federal Office of Metrology ang Accreditation Accreditation No.: SCS 108
The Swiss Accraditation Service is one of the zignatories to the EA
Multilateral Agreement for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
NORMx,y,z sensitivity in free space
ConF sensitivity in TSL / NORMx,y,z
DCP diode compression point
Polarization ¢ i rotation around probe axis
Polarization & 3 rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., 3 = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a)

b)

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

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

Methods Applied and Interpretation of Parameters:

NORMyx,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f = 1800 MHz:
R22 waveguide). NORMx,y,z are only intermediate values, i.e., the unceriainties of
NORMzx,y,z does not effect the E’-field uncertainty inside TSL (see below ConvF).

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

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

ConvF and Boundary Effect Paramsters: Assessed in flat phantom using E-field (or
Temperature Transfer Standard for f < 800 MHz) and inside waveguide using analytical field
distributions based on power measurements for f > 800 MHz. The same setups are used for
assessment of the parameters applied for boundary compensation (alpha, depth) of which
typical uncertainty values are given. These parameters are used in DASY4 software to

improve probe accuracy close to the boundary. The sensitivity in TSL corresponds to

NORMz,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A
frequency dependent ConvF is used in DASY version 4.4 and higher which allows
extending the validity from + 50 MHz to + 100 MHz.

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

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

Certificale Mo: EX3-3514_Feb0s Paga 2 of 8
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EX3DV3 SN:3514 February 17, 2006

Probe EX3DV3

SN:3514

Manufactured: December 15, 2002
Last calibrated: January 23, 2004
. Recalibrated: February 17, 2006

Calibrated for DASY Systems

(Note: non-compatible with DASY2 system!)
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=monn. FCC SAR Test Report Test Report No

FA650316-1-2-01

EX3DV3 SN:3514 February 17, 2008

DASY - Parameters of Probe: EX3DV3 SN:3514

Sensitivity in Free Space” Diode Compression
NormX 0.655 =10.1%  pVi(vim)* DCP X 97 mV
NormY 0.675 = 10.1%  uVI(VIm)’ DCP Y 97 mV
NormZ 0,598 =10.1%  uVi(Vim)? DCP Z 97 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page 8.

Boundary Effect

TSL 5200 MHz Typical SAR gradient: 25 % per mm
Sansor Caenter to Phantom Surface Distance 20mm 3.0 mm
SARp. %] Without Correction Algorithm 4.5 18
SAR., [%] With Carrection Algorithm 0.0 0.0
TSL 5800 MHz Typical SAR gradient: 30 % per mm
Sensor Center to Phantom Surface Distance 20mm 3.0 mm
SAR, %] Without Carrection Algorithm 12 0.8
SARg, %] With Comrection Algorithm 0.0 0.0
Sensor Offset
Prabe Tip to Sensor Canter 1.0 mm

| The reported uncertainty of measurement is stated as the standard uncertainty of

measurement multiplied by the coverage factor k=2, which for a normal distribution

corresponds to a coverage probability of approximately 95%.

* The uncarainties of NommiX,¥ Z do not affect the E'-field uncertainly inside TSL {see Page 8).
¥ MNumerical insarization parametar; uncertainty not requirsd

Certificate No: EX3-3514_Feb06 Page 4 of 9
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EX3DV3 SN:3514 February 17, 2006

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

07 —— ‘ ‘ —_— ‘

0s - I | I I I I

05 | |
0, 500 1000 1500 2000 2500 3000
f [MHz]

—a—TEM —a— R22

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Cartificate No: EX3-35814_Febl&
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Test Report No

FA650316-1-2-01

EX3DV3 SN:3514 February 17, 2006

Receiving Pattern (¢), S =0°

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

Error [dB]

4[]

Uncertainty of Axial Isotropy Assessment:  0.5% (k=2)

Cerlificate No: EX3-3514_Febil8 Page Baly
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EX3DV3 SN:3514 February 17, 2006

Dynamic Range f(SARqaq)

(Waveguide R22, f = 1800 MHz)

LE+T -

| 1.E+8

| 1.E+5

1.E+4 =

1.E+3 4

Input Signal [uV]

1.E+2 ¢

LEF =

1.6+0 4 LUl L | IR 14| E 1
0.0001 0.001 0.01 0.1 1 10 100
SAR [mWicm®)

—e— nol compensated —8— compensated

SAR [mW/cm®]

Uncertainty of Linearity Assessment: 1 0.6% (k=2)

Certificate Mo: EX3-3514_Fab06 Page 7 of @
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EX3DV3 SN:3514 February 17, 2006

Conversion Factor Assessment

f=5200 MHz, WGLS R58 (body) f = 5800 MHz, WGLS R58 (body)
800 - . ;

SAR[mWicm’] { W
8 8
(=]
SAR[mWlcm®] | W

i} 10 20 a0 o 10 20 30
z[mm] z[mm]

—0—Analytical —¢— Measurements —O&— Analytical ~—0—Measurements

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

5200 +50/+100 Body 40.0£5% 530+5% 0.47 1.25 435 £13.1% (k=2)
5500 =50/=z100 Body 4BB6+5% 565x5% 046 1.14 4.02 113.1% (k=2)
5800 +50/+£100 Body 48.2:5% 6.00+5% 0.52 082 4.09 +£13.1% (k=2)

© The validity of £ 100 MHz only applies for DASY v4.4 and higher (ses Page 2|. Tha uncartainty is the RSS
ol the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

Certificale No. EX3-3514 Feb0g Page 8of @
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EX3DV3 SN:3514 February 17, 2006

Deviation from Isotropy in HSL
Error (4, 8), f =900 MHz

Error [dB]

@-1.00-080 H@-0.80-0.60 W-0.60--0.40° B-040-0.20 B-0.20-000 .
O000-020 BOz-040 DO040-0.60 DOG0-060 MEO.E0-1.00

Uncertainty of Spharical Isotropy Assessment: + 2.6% (k=2)

Cerlificale Nu: EX3-3514_Feb06 Page 9 of 9
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Test Report No FA650316-1-2-01

o o W
Calibration Laboratory of P Schweizerischer Kallbrierdienst
Schmid & Partner sta%:—/—/m Service suisse d'étalonnage
Engineering AG T Servizio svizzero dl taratura
Zeughaussirasse 43, B004 Zurich, Switzerland £ ,/Ir/-_-?\.p‘ Swiss Calibration Service
efey T A
Accredited oy 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 Agreemaent for the recognition of calibration certificates

cient  Sporton (Auden) Certificata No: DAE3-577_Nov05

CALIBRATION CERTIFICATE

Cbject DAE3 - SD 000 D03 AA - SN: 577

Calibration procedure{s) QA CAL-06.v12
Calibration procedure for the data acquisition electronics (DAE)

Calibration date: November 11, 2005

Condition of he calibrateditem [0 Tolerance

This calibration certificate documants the traceability to national standands, which reslize the physical units of measuramants (S1).
Tne measurements and the uncertainties with confidence probability ere given on the following pages and are part of tha cadificate.

All calibrebions have been conducled in the closed laborstory facility: environment temperature (22 + 3)°C and humidity = 70%

Callnratian Equlpmant usad (MATE artical far calibration)

Primary Standards D # Cal Date (Calibrated by, Cerfificate No.) Schaduled Calibration
Fluke Procass Calibrator Type 702 | SN: 6285803 7-0ct-05 (Sintral, Ne.E-050073) Oct-08
Sacondary Standards O# Check Date r_i|"| house) ‘Scheduled Check
Calibrator Box V1.1 5E UMS Q0E AB 1002 28-Jun-05 (SPEAG, in house check) In house check Jun-06

Name Function Signature £
Calibrated by: Daniel Sieinacher Technician ____,_f% ,‘S? ’/y

== 2" A L T
Approved by Fin Bomhoit R&D Director e i
: r/f// { 7

Issued: November 11, 2005

This calibration certificate shall not be reproduced except in full withoul written approval of the laboratory.

Certificate No: DAE3-577_Nov05 Page 1 0f 5
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Test Report No FA650316-1-2-01

Calihration Laboratory of k\\\:;:—;i/i:/ §  Schweizerischer Kalibrisrdienst
Schmid & Partner & = c Service suisse d'étalonnage
Eﬂgiﬂ BBI’il'Ig AG -;,_;_:—-._\.,_5 Servizio svizzero di taratura
Zeughausstrasse 43, 5004 Zurich, Switzerland '-4’!.':;-—-\";\“.\‘“ S  swiss Galibration Service
Aceredited by the Swiss Faderal Offica of Metrolagy and Accreditation Accreditation No.: SCS 108

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

Glossary
DAE data acquisition electronics

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

coardinate system.

Methods Applied and Interpretation of Parameters

s DC Voltage Measurement. Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
comrespands 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.

s The following parameters contain technical information as a result from the performance

test and require no uncertainty.

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

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

differential measurement.

¢ Channel separation: Influence of a veltage on the neighbor channels nol subject to an input

voltage.

* AD Converter Values with inputs shorted: Values on the internal AD converter

correspanding to zero input voltage

s Input Offset Measurement: Output voltage and statistical results over a large number of

zero voltage measurements.

o Input Offset Current: Typical value for information; Maximum channel input offset current,

not considering the input resistance.

e Input resistance: DAE input resistance at the connector, during internal auto-zerocing and

during measurement.

* Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery

alarm signal is generated.

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

modes.

Certificate No: DAE3-577_Nov05 Page2cf§
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=monn. FCC SAR Test Report

Test Report No

FA650316-1-2-01

DC Voltage Measurement

AJD - Converter Resolution nominal

High Range:
Low Range:

1LSB =
1LSB =

B.1uv
B1nV

full ranga =
full range =

=100, .. +300 my
“1e A 3ImY
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors

X

Y

F4

High Range

404,445 + 0.1% (k=2)

403.896 £ 0.1% (k=2)

404,369 £ 0.1% (k=2)

Low Range

3.94241 4 0.7% (k=2)

389919+ 0.7% (k=2)

3.85427 +0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system

130°%+1°

Certificate No: DAE3-577_NovDs
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=monn. FCC SAR Test Report FA650316-1-2-01

Test Report No

Appendix
1. DC Voltage Linearity
High Range Input (uV) Reading (uV) Error (%)
Channel X + Input 200000 199999.3 0.00
Channel X + Input 20000 20008.75 0.03
Channel X = Input 20000 -19997.90 -0.01
Channel Y +Input 200000 200000.3 0.00
Channel Y +Input 20000 20004.58 0.02
Channel Y = Input 20000 -20000.75 0.00
Channel Z + Input 200000 199959.6 0.00
Channel 2 + Input 20000 20001.43 oM
Channel Z = Input 20000 -20003.93 0.02
Low Range Input (V) Reading (uV) Errar (%)
Channel X +Input 2000 20001 0.00
Channel X + Input 200 200.42 0.2
Channel X = Input 200 -200.30 0.15
Channel Y + Input 2000 2000.1 0.00
Channel Y + Input 200 199,35 -0.32
Channel Y - Input 200 -200.86 0.48
Channel Z + Input 2000 18089.9 0.00
Channel Z + Input 200 199.37 -0.31
Channel 2 - Input 200 -200.62 0.31
2. Common mode sensitivity
DASY measurament parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (pV) Average Reading (uV)
Channel X 200 13.40 12.55
-200 -12.29 - : -12.08
Channel ¥ 200 -6.93 -7.43
- 200 6.72 6.47
Channel Z 200 0.71 0.36
- 200 -1.67 -1.83

3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input Voltage (mV) | Channel X (pV) | Channel Y (pV) Channel Z (uV)
Channel X 200 - 1.58 0.08
Channel Y 200 1.68 - 3.62
Channel Z 200 -0.73 -1.48 -
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4. AD-Converter Values with inputs shorted

DASY measurement parameters: Auto Zero Time: 3 sec: Measuring ime: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 15946 15679
Channel Y 15860 16151
Channel Z 16233 15068

5. Input Offset Measurement
DASY measurament paramelers: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10MQ
Average (LV) min. Offset (uV) | max. Offset (uV) B I;l:':;atiu-n
Channel X 0.08 -1.13 2.31 0.51
Channel Y -0.35 -2.00 0.81 0.43
Channel Z -0.38 2,76 1.68 0.40
6. Input Offset Current
Nominal Input circuitry offsel current on all channels: <2514
7. Input Resistance
Zeroing (MOhm) Measuring (MOhm)
Channel X 0.2000 200.8
Channel ¥ 0.2000 201.4
Channel 2 0.2001 2003
8. Low Battery Alarm Voltage (verified during pra test)
Typical values Alarm Level (VDC)
Supply (+ Vcc) +7.9
Supply (- Vec) . -6
9. Power Consumption (verified during pre test)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vcc) =0.0 6 +14
Supply (- Vec) -0.01 -8 9
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