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Glossary:

TSL tissue simulating liquid

NORMx.y,z sansitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

Polarization ¢ i rotation around probe axis

Polarization & & 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 Fallowing Standards:

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

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

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

= NORM(f)xy,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 sialed uncertainty of ConvF,

« DCPxy.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 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 > BO0O MHz. The same selups 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
NORMx,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 aliows 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 paich antenna.

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

Cariificate No: ET3-17T8T_Augld Page 2ol 8
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ET3DVE SN:1787 August 26, 2008

DASY - Parameters of Probe: ET3DV6 SN:1787

Sensitivity in Free Space® Diode Compression®
NormX 163 2101%  pVI(Vim) DCP X 80 mV
NormY 1.67 £101%  pVI(Vim)® DCP Y 93 mV
NormZ 218 £101%  pVI(Wim) DCPZ 92 mv

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page 8.

Boundary Effect

TSL 900 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance 3.7mm 4.7 mm
SAR,, [%] Withaut Correction Algosthm 11.3 r.5
SAR,, [%] With Comection Algorithm 08 0.5
TsL 1750 MHz Typical SAR gradient: 10 % per mm
Sensor Center 1o Phantom Surface Distance AT mm 47 mm
SAR,, [%] Without Comection Algorithm 10.1 85
SAR,, %] With Comection Algarithm 0.8 06
Sensor Offset
Probe Tip to Sensor Center 2.7 mm

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

* The uncomaintes of Mol Y 2 do nol affect Ihe E”-Seld uncertainty nasde TSL (sed Page 8)
® Mumerical lnsarzation PEETEET UNGETIINGY NoT reguined

Cantificata No: ET3-1787_Augis Pagedofg
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

Fraquerncy responss (normalized)
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Uncertainty of Frequency Responseo of E-field: £ £.3% (k=2)
Cenificase No: ET3-1787_Aug08 Page 5ol &
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ET3DVE SN:1787 August 26, 2008

Receiving Pattern (¢), 3 = 0°

f =600 MHz, TEM ifi110EXX f = 1800 MHz, WG R22
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Uncartainty of Axial Isotropy Assessment: £ 0,5% (k=2)
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Dynamic Range f(SAR},qaq)
(Waveguide R22, f = 1800 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

= 900 MHz, WGLS R (head)
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== Anadyticnl =0 Mahsursmeants

1 [Miz] Vabidiny [MHz]" TSL Permittivity Conductivity  Alpha Depth  ComvE Uncertainty

S00  +£50/&100 Head 415:5% 097:5% 030 280 B.06 + 11.0% (k=2)
1750 =250/&£100 Head 401:5% 137:5% 253 21 536 = 11.0% (k=2)
1850 +50/2100 Hoad 400+5% 1402 5% 058 196 501 = 11.0% (k=2)
2450 +£50/=100 Head 38.2:5% 180=85% 077 157 445 = 10.0% (k=2)
900 =60/ + 100 Body 655.0:5% 1.05+8% 021 208 591 £11.0% (k=2)
1750 =250/£100 Body 534:x5% 148:z5% 080 220 473 =11.0% (k=2)
1850 +50/&£100 Body 533:25% 152z5% DEa 185 449 +11.0% (k=2
2450 = 50/2100 Body S52T7:5% 185:5% 080 151 ite =11.0% (e=2)

© The validity of & 100 MMz only applies for DASY wid and higher (see Page 7). The uncertainty is ihe RES

of the ConeF uncerainty at calibrathon tregu

Cartificate No: ET3-1787_Augh
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Deviation from Isotropy in HSL
Error (4, 8), f = 900 MHz

Error [dB]
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Calibration procodurs(s)

Calibration date

May 28, 2009

In Talerance

Canditian of the cabbrated fem

| Thiz ealibration coestificate documants he raceabily o nalicnal etandards, which realize the physical units of measurements (51)
Tha maazuramaris and the ineeranties with confidencs prohakdity are gaesn an the following pages and are part of e cenificabe

A0 ealibratons have been conductad in the dosed laboratory taciity: envinonment lemperatere (X2 & 3)°C and homidity < TS

Calbration Equpmant used (M&TE cntical for caliration)

Centficats Moo ET317ET_MayDd

Frimary Standancs o# Cal Date {Cerilicate No,) Scheduled Calibration

Power meler E44198 GB4120IBTY 1-Apr-08 {Ma. 217-01030) Apr-10

Power sanacr E4412A MY 41408277 1-Apr-040 (Mo, 217-010200 Apr10

Pownr sennor E4412A MY 41408087 1-Apr-08 (Mo, 217-01030) Apr-10

Rafarence 3 dB Atenustor SN: 55054 (3c) 31 -Mar-00 (Mo, 217-01026) Mar-10

Rafarencs 20 dB Atlenuaios SN SH08E (200 3 MardD (Mo 217-01028) Mar-10

Raterence 30 dB Atlenuans SH: 35179 (304 3 -Mar-09 (Mo 217-01027) Mar-10

Rafarenca Proba ESIDWV2 SM: 3013 2 Jan-09 (No. ES3-3013_Jan0) Jan-10

nAaEL SN BAN O-Sap-0f (Ne NAF4-BA0_ SapDE) Sap-08

Secondary Standards I & Chack Date (in house) Secheduled Chack

RF generator HP B4R LISAEA2 1IN T d=#a-5A (in house check Qct07) In hoaiss check Oed-048

Metwark Analyrer HP 37T53E LIS3T380585 18001 (im house check Oc-08) In hisuse check: Chol-04
Mama Functisn Signatura

Calbbrated by Martsl Fehr Laberatary Tachnician ;/2‘%' I%ﬁ|

Approved by Kstja Pokeviz

——_ o |

Thia cahbrakon cardificale shall nof be reproduced except in full without writien approval of the laboradory

legwsad: May 27, 2009
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Glossary:
TSL lissue simulating liguid
NORMzxy.2 sansitivity in free space
ConvF sensitivity in TSL/ NORMx,y,z
DCP dicde compreasion point
Folarization o ip rotation around probe axis
Polarization & 3 rotation around an axis that is in the plane normal to probe axis (at

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

Calibration is Performed According to the Following Standards:

a) |IEEE &td 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 62209-1, “Procadura lo 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:
o NORM:x yz: Assessed for E-field polarization 3 = 0 (f = 900 MHz in TEM-cell; f = 1800 MHz:
R22 waveqguide). NORMzx y.7 are only intermediate values, i.e., the uncertainties of
NORM,y.z does not effect the E>-field uncertainty inside TSL (see below ConvF).

« NORM(fx vz = NORMx, y 7 * 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.

» DCPx,yz: DCP are numerical linearization parameters assessed based on the data of
power sweep (no uncertainty requirad). 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 < 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 o
NORMx, y,z * ConvF whereby the uncerainty corresponds to that given for ConvF. A
frequency dependent ConvF iz 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 offset corresponds to the offset of virual measurement cenler
from the probe tip (on probe axis). No tolerance required

Certificate No. ET3-1787_MayD? Page 2 ol 9
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DASY - Parameters of Probe: ET3DV6 SN:1787

Sensitivity in Free Space” Diode f.?.-::nrm:u'es'siu:mﬁ
MNormX 163 £101%  pViI(Vimy DCP X a5 my/
Nerm 1.722100%  pVIVmy OCP Y 84 mv
MormZ 214 £101%  pVI(V/mY DCP Z 84 mv/

Sensitivity in Tissue Simulating Liquid {Conversion Factors)

Please sec Page 8.

Boundary Effect

TSL B35 MHz Typical SAR gradient: 5 % per mm
Sensor Center 1o Phaniom Surface Distance AT mm 4.7 mm
SARL, [%)] Without Gomraction Algorithm 10.0 5.9
SAR,. [%] With Correction Algorthm 09 ne
TSL 1750 MHz Typical SAR gradient: 10 % par mm
Sensor Center Lo Phantom Surface Distance 37T mm 4.7 mm
SAR, %] Without Correction Algorithm 12.3 8.4
SAR,,. [9%)] With Correction Algorithm 0.4 0.7
Sensor Offset
Frobe Tip to Sensor Center 2.7 mm

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

* The uncerlainbes of Mo, ¥ 2 do nol aBect tha E-fald uncarisnty inaida TSL {soo Paga 8

" Mumerical inearization paramatar. uncaiainly nol required

Carificate Mo: ET3-1TET_May08 Fage 4 of &
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

Frequency res ponse [normalized)

-
T
0.G
0s

[ 500 1000 1500 2000 2500 3000

T MHz]
== TEM ——R27
Uncertainty of Frequency Response of E-field: + 6.3% (k=2)
Cerlificals No. ET3-1787 Mav0s Fage 5ol 9
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ET3DVE SN:ATBT May 26, 2009

Receiving Pattern (¢), 3 = 0°

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

—a—X —=Y —8—2 —0=Tal oM - o7 O— Tot
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= - RO Mz
E_E?' C-00-4-8-00-0000000C Sdttvonond g 13004
wi “' —tr 2500 MHz
0.6
0.8
0 =] 120 180 240 00
47
Uncertainty of Axial Isotropy Assessment: * 0.5% (K=2)
Celificale Mo ET3-1787 May05 Page 6ol 9
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Dynamic Range f(SAR}qaq)

(Waveguide R22, f= 1800 MHz)
1.E+06
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1.E+03
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)

Cartificate No. ET3-1787 Mav(9 Page Tol S
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Conversion Factor Assessment

f= 835 MHz, WGLS R9 (head)

f= 1750 MHz, WGLS RZZ [head)

4.0 300
3s
250
3.0
= . = 200
2 0=
5 :
= 7 = 180
= z
E E
x 15 T
g E} 10.0
1.0
50
0.5
0.0 oo
0 0 40 G0 ] ] 20 30 40
Z[mm] z[mm]
=& Analybcal  —0—heasuramants —8—Anaiytical  =—0— Maasurements
F[MHz] Validity [MHz]" TEL  Permittivity Condudtivity Alpha Depth ConvF Uncortainty
835 + 507+ 100 Head 41.5:5% 0.90 5% 052 2 6.26 +11.0% (k=2)
1760 +£50/£100 Head 40.1 £ 5% 1.3T £ 5% D48 272 534 +11.0% (k=2)
1900  £50/£100 Head 400 £ 5% 1.40 £ 5% 058 244 512 £11.0% (k=2)
2450 507100 Haad 39.2 £ 5% 1.80 £ 5% 0894 1.68 451 +£11.0% (k=2)
835 + 507+ 100 Body 85215% 0.07T:5% 038 237 6.08 +11.0% (k=2)
1760 +£50/+100 Body 534+5% 149&£5% 0.63 327 4.82 +11.0% (k=2)
1900  £50/+100 Bady S53.3+5% 1.52:5% 090 243 4.49 +11.0% (k=2)
2450 +£50/7+100 Body S52.7+5% 1.95¢5% 0.80 1.50 3.98 +11.0% (k=2)

© The validity of = 100 MHz only applics for DASY wd.4 and highor {goe Page 2). The uncertainty is the RES
of tha ConvF uncartainty at calibration froquancy and tho uncertainty for the indicatod frequency band,

Certiicate No. ET3-1787_May0s

Pape 8ol 8

SPORTON INTERNATIONAL INC.



=coacas. CaliDration Certificate of DASY

ET3DVE SN:1787 May 26, 2009

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

Errar [dB]

W-1.00-080 B-0.60-0.60 H-060-040 B-0.40-0.20 B.0.20 000

DO00-020 B0.20-040 DO40-060 BEOG0-060 BEOA1 00

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

Certificate No: ET3-1787 May09 Page 3 of 8
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Accreditod by tha Swiss Accredilation Sarvice |SAS)
The Swiss Accreditation Service is ona of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates

Cllent

Schwelzerischor Kalibriordionst
Sarvice suisse détalonnage
Servizio svizzero di taratura
Bwiss Calibration Service

Acereditation No.: SCS 108

Contitcate o: EX3-3514_Jan09

Condition of the calibrated tem | [n Tolerance

Calibration Equipment used (MATE critical for calibration)

Calibration date January 21,2008 .

This calibration cenificals documants tha tracaab@ty 10 national standanss, which realize the physical units of moasunements (51),
Thi measunemeants and the uncortainties with confidence probabilty s ghvan on the following pages and ane par of the cariificate.

Al calibrations hive been conducted in the closed |sboriony fecity: emdasonmant tomgaratun (22 & 3)"C and humidity < T0%

' - el kD =

Prirmary Standards o # Cal Date (Ceificate Mo} Scheduled Calibration
Paower matar E44108 GB41203874 1-Apr-08 (No. 217-D0TES) Apr-08
Power sanaor E44124 MY4140527T 1-Apa-08 (Mo, 217-D0788) Agr-08
Powar sensor E44124, MY4149B808T 1-Ape-08 (Mo, 217-00788) Apr-08
Relerence 3 0B Atenuator SN: 55054 (Jg) 1-Jul-08 (Mo, 217-00865) Julkoa
Raferance 20 98 Attenuator SN: 55045 [20b) 31-Mar-08 (No. 217-00TET) Age-08
Raformnce 30 dB Atterwator SN: 55129 {30b) 1-Jul-08 (No. 217-D0858) Jul-09
Relarenca Probe ES30V2 SN: 3013 2-Jan-00 (Mo, ES3-3013_Jan0d) Jan-10
DAEA4 SN: 680 8-Sup-08 (No. DAE4-680_Sep0B) Sep-00
Secondary Slandards D& Chiack Date {in house) Schaduled Chack
RF ganaralor HP BE4BC USIB42U01700 4-Aug-B8 {in house check Dct-07) In howse chack: Oct-09
Netwark Analyzar HP BT53E US37300585 18-0c1-01 (in holse check Oet-08) In house chack: Oct-09
BB Funstion mature
|_ ?‘t ‘
F -

Approved by Higls Kister T
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Glossary:

TSL

tissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF
DCP

sensitivity in TSL / NORMx.y.z
dicde compression point

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

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

Calibration is Performed According to the Following Standards:

a)

o)

Metho

|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

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

ds Applied and Interpretation of Parameters:

NORMzx,y.z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx,y,z are only intermediate values, i.e., the uncertainties of
MNORMx,y,z does not effect the E2-field uncertainty inside TSL (see below ConvF).
NORM(fix,y.z = NORMx,y.z * frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2, The uncertainty of
the frequency response is included in the stated uncertainty of ConvF.

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 Parameters: Assessed in flat phantom using E-field {or
Temperature Transfer Standard for f < 800 MHz) and inside waveguide using analytical field
distributions based on power measurements for f > 800 MHz. The same setups are used for
assessment of the parameters applied for boundary compensation (alpha, depth) of which
typical uncertainty values are given. These parameters are used in DASY4 software to
improve probe accuracy close 1o the boundary. The sensitivity in TSL corresponds to
NORMzx,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 devialion from isofropy): in a field of low gradients realized using a
fiat phantom exposed by a patch anfenna.

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

Cerificata No: EX3-3514_JanDg Page2af 8

SPORTON INTERNATIONAL INC.



=onronae. CaliDration Certificate of DASY

EX3DV3 SN:3514 January 21, 2009

Probe EX3DV3

SN:3514

Manufactured: December 15, 2002
Last calibrated: January 31, 2008
Recalibrated: January 21, 2009

Calibrated for DASY Systems

(Mote: non-compatible with DASY2 system!)
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EX3DV3 SN:3514 January 21, 2009

DASY - Parameters of Probe: EX3DV3 SN:3514

Sensitivity in Free Spaceﬁ‘ Diode Compressiona
NormX 0.66 £10.1%  pV/(Vim)? DCP X 91 mV
NormY 0.70 £10.1%  pVI(Vim)* DCPY 94 mV
NormZ 0.60 £10.1%  pVI(V/m)? DCPZ 95 mV

Sensitivity in Tissue Simulating Liguid (Conversion Factors)

Please see Page 8.

Boundary Effect
TSL 900 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance 20mm 3.0 mm
SARy, [36] Without Correction Algarithm 7.7 4.4
SAR,, [%] With Comection Algorithm 0.8 0.3
TSL 1810 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 20mm 3.0 mm
SAR,, [%] Without Correction Algorithm 6.2 3.4

SAR;, [%] With Correction Algorithm 0.7 0.3

Sensor Offset

Probe Tip to Sensor Center 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 85%.

* The uncertainties of MormX,Y,Z do not affect the E*-fied uncertainty inside TSL (see Page &)
* Mumerical linearization paramater: uncertainty not required.

Cerificate Mo: EX3-3514_Jan09 Page 4 of 8
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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—8—TEM —0—R22
Unceriainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX3DV3 SN:3514 January 21, 2009

Receiving Pattern (), 9 = 0°

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

1.0
08 :
06 T —0— 230 MHz
_. o4 { —8— 100 MHz
g 02 . —o— 500 Mz
5 o0 BRSNS s e s SRR e80T o o
G 5a —a— 2500 MHz
0.6
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=10
] 71 120 180 240 300
L1y
Uncertainty of Axial Isctropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SAR;q.q4)

(Waveguide R22, f = 1800 MHz)

1.E+0S

1.E+D4

Input Signal [;V]
m
1]
=]
L

1.E+02

1.E+01

1.E+00
0.000% 0.001 0.01 0.1 i 10 100

SAR [mW/em?]

—8— not compensaled —— compansated

Error [dB]

0001 0.0 0.1 1 10 100
SAR [mWicm']

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX3DV3 5N:3514 January 21, 2009

f [MHz]

Conversion Factor Assessment

Validity [MHz]  TSL  Parmittivity Conductivity _ Alpha Depth __ ConvF Uncertainty

1810
2300
2600
3500
5200
5300
5500
5600
5800

200

1810
2300
2600
3500
5200
5300
5500
5600
5800

+ 50 /£ 100 Head 415+£5% 097=25% 045 0.76 831 £11.0% (k=2)
+50 /1100 Head 400:25% 140:5% 060 063 816 = 11.0% (k=2)
+50/1 100 Head 304+5% 1.7125% 053 063 7.78 £11.0% (k=2)
£ 50 =100 Head 380+5% 196+5% D6 218 7.34 £ 11.0% (k=2)
+50 1% 100 Head 379:5% 29125% 0.50 0.6 6.89 +£13.1% (k=2)
+ 50+ 100 Head 360:x5% 4858z5% 040 170 478 =13.1% (k=2)
+50/+ 100 Head 359:x5% 4.76xz5% 040 1.70 440 £13.1% (k=2)
+ 50+ 100 Head 35615% 4965£5% 040 170 422 £13.1% (k=2)
+ 501 +100 Head 355z5% 5.07x5% 040 170 4.13 £13.1% (k=2)

+50/ 2100 Head 353:5% S527+5% 040 170 413 £13.1% (k=2)

+50/+100 Body 550%5% 1.05%5% 042 076 9.41 +11.0% (k=2)
+50/ £ 100 Body 533+£5% 152%5% 085 056 818 +11.0% (k=2)
+50 /£ 100 Body 52845% 185+5% 018 417 7.60 +11.0% (k=2)
+50/ %100 Body 52525% 2.16+5% 034 114 7.20 £11.0% (k=2)
+50/£100  Body 51.325% 3.31%5% 053 081 640 13.1% (k=2)
+50/+ 100 Body 49.025% 530%5% 045 175 429 £13.1% (k=2)
+ 50/ + 100 Body 48.9:5% 54245% 045 175 394 £13.1% (k=2)
+ 50/ %100 Body 4B625% 5.65%5% 045 175 3.88 +13.1% (k=2)
+50/ %100 Body 4B5:5% 5.77+5% 045 175 380 +13.1% (k=2)
+50 (%100 Body 482:5% 6.00%5% 045 175 385 £13.1% (k=2)

£ The validity of £ 100 MHz enly spplies for DASY vé.4 and higher (see Page 2). The uncertainty is the RSS
of the ConvF uncertainty sl calibration frequency and the uncertainty for the indicated frequoncy band,
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Deviation from Isotropy in HSL
Error (¢, 3), f =900 MHz

Error [dB]

n

1,000,680 .-ﬁ.m—l:l.BIJ W -0.60--0.40 B-0.40--0.20 W.0.20-0.00

0000-020 B0O20-040 OO040-060 DO0S0-0.80 WOED-1.00

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

. - g,
Calibration Laboratory of S, Schweizerischer Kalibrlerdienst
; SN S
Schmid & Partner M C Service suisse d'étalonnage
Engineering AG e Servizio svizzero di taratura
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Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of callbration certificates
ciient  Sporton (Auden) Certificate No: DAE3-577_Nov08

|CALIBRATION CERTIFICATE

Object DAES - SD 000 D03 AA - SN: 577

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

Calibration date: November 12, 2008

Condition of the calibrated item |1 Tolerance

This calibration certificate documents the traceabllity to national standards, which realize the physical units of measurements (S1),
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration
Fluke Process Calibrator Type 702 | SN:; 6295803 30-Sap-08 (No: 7673) Sep-09

Kelthley Multimeter Type 2001 SN: 0810278 30-Sep-08 (No: 7670) Sep-09

Secondary Standards D # Check Date (in house) Scheduled Chack
Calibrator Box V1.1 SE UMS 006 AB 1004 (06-Jun-08 (in house check) In house check: Jun-09

Name Function
Calibrated by: Andrea Guntli Technician
Approved by: Fin Bomholt R&D Director

W T gonmmts

Issued: November 12, 2008

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Calibration Laboratory of ‘\‘b_l’;” oMISg S Schweizerischer Kalibrierdienst

Schmid & Partner ﬁ Service suisse d'étalonnage
Engineering AG s 9 @ 5 c Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland ;] ,ff-]‘\\\\ (@Rli‘ S swiss Calibration Service

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

Glossary

DAE

data acquisition electronics

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

coordinate system.

Methods Applied and Interpretation of Parameters

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

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

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

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

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

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

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

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

e Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

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

e |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
mades.

Certificate No: DAE3-577_Nov08 Page 2 of 5
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searran cas. Calibration Certificate of DASY

DC Voltage Measurement
AJD - Converter Resolution nominal

High Range:
Low Range:

1LSB =
1LSB =
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

6.1uV,
61nV ,

full range =
full range = -1.......

-100...+300 mV

Calibration Factors

X

Y

z

High Range

404.437 + 0.1% (k=2)

403.882 + 0.1% (k=2)

404.321 £ 0.1% (k=2)

Low Range

3.93985 + 0.7% (k=2)

3.94699 + 0.7% (k=2)

3.04542 +0.7% (k=2)

Connector Angle

[ Connector Angle to be used in DASY system

268°+1°

Certificate No: DAE3-577_Nov08
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Appendix
1. DC Voltage Linearity
High Range Input (uV) Reading (uV) Error (%)
Channel X + Input 200000 200000.5 0.00
Channel X + Input 20000 20006.28 0.03
Channel X - Input 20000 -19997.96 -0.01
Channel Y + Input 200000 199999.8 0.00
Channel Y + Input 20000 20003.35 0.02
Channel Y -« Input 20000 -20003.31 0.02
Channel Z + Input 200000 200000.3 0.00
Channel Z + Input 20000 20006.28 0.03
Channel Z - Input 20000 -19999.42 0.00
Low Range Input (uV) Reading (uV) Error (%)
Channel X + Input 2000 2000 0.00
Channel X + Input 200 200.64 0.32
Channel X - Input 200 -199.61 -0.19
Channel Y + Input 2000 2000 0.00
Channel Y + Input 200 199.39 -0.31
Channel Y « Input 200 -201.03 0.52
Channel Z + Input 2000 2000 0.00
Channel Z + Input 200 199.42 -0.29
Channel Z - Input 200 -200.73 0.36
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 13.38 13.83
- 200 -13.53 -13.82
Channel Y 200 -5.55 -6.09
- 200 5.06 5.66
Channel Z 200 -1.00 -0.72
-200 -0.80 -0.52
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel Y (uV) Channel Z (uV)
Channel X 200 - 1.66 0.50
Channel Y 200 1.90 - 3.95
Channel Z 200 -0.95 048 -
Certificate No: DAE3-577_Nov08 Page 4 of 5
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4, AD-Converter Values with inputs shorted

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

High Range (LSB) Low Range (LSB)
Channel X 15967 . 16080
Channel Y 15851 16385
Channel Z 16197 16100

5. Input Offset Measurement

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

Input 10MQ)
Average (1V) min. Offset (u0V) | max. Offset (uV) E ?:‘\;;atlon
Channel X -1.22 2.29 0.58
Channel Y -2.99 0.83 052
Channel Z -0.89 0.92 0.38
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance
Zeroing (MOhm) Measuring (MOhm)
Channel X 0.2000 198.6
Channel Y 0.2001 1994
Channel Z 0.2000 198.8
8. Low Battery Alarm Voltage (verified during pre test)
Typical values Alarm Level (VDC)
Supply (+ Vec) ‘ +7.9
Supply (- Vec) -7.8
9. Power Consumption (verified during pre test)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vecc) +0.0 +6 +14
Supply (- Vcc) —0.01 -8 -9
Certificate No: DAE3-577_Nov08 Page 5of 5
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The Swiss Accreditation Service is one of the signatories to the EA
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cient ~ Sporton (Auden) Certificate No: DAE4-778_Sep08
CALIBRATION CERTIFICATE

Object DAE4 - SD 000 D04 BG - SN: 778

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

Calibration date: September 22, 2008

Condition of the calibrated item  In Tolerance

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

All callbrations have been conducted in the closed laboratory facility: environment temperature {22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE cfitical for calibration)

Primary Standards ID# Cal Date (Certificate No.) Scheduled Calibration
Fluke Process Calibrator Type 702 | SN: 6295803 04-Oct-07 (No: 6467) Oct-08

Keithley Multimeter Type 2001 SN: 0810278 03-Oct-07 (No: 6465) Oct-08

Secondary Standards 1D # Check Date (in house) Scheduled Check
Calibrator Box V1.1 SE UMS 006 AB 1004 06-Jun-08 (in house check) In house check: Jun-09

Name Function

Signature
Calibrated by: Andrea Guntli Technician W"

Approved by: Fin Bomholt R&D Director % \} ﬁ QJL L L W
[ 81 ;

Issued: September 22, 2008

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Engineering AG
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Swiss Calibration Service

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

Glossary

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
e DC Voifage 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.

e Connecfor 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.

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

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

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

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

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

s 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-zeroing
and during measurement.

e [ow 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: DAE4-778_Sep08 Page 2 of 5
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DC Voltage Measurement
AJD - Converter Resolution nominal

High Range:
Low Range:

1LSB =
1LsB =

6.1uV,
61nV ,

full range =
full range= -1.......

-100...+300 mV

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

Calibration Factors

X

Y

Zz

405.045 + 0.1% (k=2)

High Range 404.686 + 0.1% (k=2) | 403.490 £ 0.1% (k=2)
Low Range 3.99455 + 0.7% (k=2) | 3.96369 = 0.7% (k=2) | 3.99417 £ 0.7% (k=2)
Connector Angle

I Connector Angle to be used in DASY system

309°+1°

Certificate No: DAE4-778_Sep08
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Appendix
1. DC Voltage Linearity
High Range Input (uV) Reading (puV) Error (%)
Channel X + Input 200000 200000.3 0.00
Channel X + Input 20000 20004.24 0.02
Channel X - Input 20000 -20002.46 0.01
Channel Y + Input 200000 200000.4 0.00
Channel Y + Input 20000 20002.60 0.01
Channel Y - Input 20000 -20002.26 0.01
Channel Z + Input 200000 200000.6 0.00
Channel 2 + Input 20000 20000.78 0.00
Channel Z - Input 20000 -20005.75 0.03
Low Range Input (uV) Reading (pV) Error (%)
Channel X + Input 2000 2000 0.00
Channel X + Input 200 199.37 -0.31
Channel X = Input 200 -200.28 0.14
Channel Y + Input 2000 2000 0.00
Channel Y + Input 200 199.63 -0.19
Channel Y - Input 200 -200.88 0.44
Channel Z + Input 2000 20001 0.00
Channel Z + Input 200 198.60 -0.70
Channel Z - Input 200 -201.07 0.53
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring lime: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (pV)
Channel X 200 -7.46 -6.40
- 200 10.00 6.86
Channel Y 200 2.73 -2.45
-200 0.84 0.43
Channel Z 200 -10.91 -10.94
- 200 7.89 ~ 8.22
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (u1V) | Channel Y (uV) Channel Z (pV)
Channel X 200 B 3.08 -1.34
Channel Y 200 1.18 4.64
Channel Z 200 -1.74 1.44 -
Certificate No: DAE4-778_Sep08 Page 4 of 5
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4. AD-Converter Values with inputs shorted

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

High Range (LSB) Low Range (LSB)
Channel X 16048 16021
Channel Y 16167 15166
Channel Z 16416 15977

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10MQ
Average (uV) min. Offset (uV) | max. Offset (uV) oo ?:‘:;ation
Channel X -0.13 -0.88 0.92 0.33
Channel Y -0.88 -2.47 0.72 0.55
Channel Z -1.16 =217 -0.19 0.42
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance
Zeroing (MOhm) Measuring (MOhm)
Channel X 0.2000 2011
Channel Y 0.2000 201.0
Channel Z 0.2001 201.7
8. Low Battery Alarm Voltage (verified during pre test)
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.9
Supply (- Vcc) -7.6
9. Power Consumption (verified during pre test)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vee) +0.0 +6 +14
Supply (- Vec) -0.01 8 9
Certificate No: DAE4-778_Sep08 Page 50f 5
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wowion as.  FCC SAR Test Report

Report No. : FAB02323-06A

Appendix F - FCC 3G SAR Measurement Procedures

1. Conducted Output Power:

For FCC requirement, the MPR is implemented for HSPA (HSDPA & HSUPA) release 6. In this device, it is
HSDPA release 5. The EUT was tested according to the requirements of the FCC 3G procedures and the TS
34.121. A detailed analysis of the output power for all WCDMA and HSPDA modes is provided in the tables

below.

WCDMA SAR Test mode - Conducted Power

Cell band (850) PCS band (1900)
d CHA4132 | CH4182 | CH4233 | CH9262 | CH9400 | CH9538
Mode Setup 826.4 | 8364 | 8466 | 18524 | 1880.0 | 1907.6
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
WCDMA R99 RMC 12.2Kbps 22.63 22.97 23.18 2341 23.16 22.86
HSDPA - subtest 1 22.63 22.95 23.14 23.17 22.94 22.80
HSDPA - subtest 2 22.58 23.02 23.11 23.45 22.95 22.59
HSDPA R5
HSDPA - subtest 3 22.37 22.68 22.78 23.10 22.89 22.65
HSDPA - subtest 4 22.28 22.66 22.86 22.93 22.51 22.12
2. WCDMA Setup Configuration:
a. The EUT was connected to Base Station referred to the drawing of Setup Configuration.
b. The RF path losses were compensated into the measurements.
c. A call was established between EUT and Base Station with following setting
i. Datarates: Varied from RMC 12.2Kbps
i. RMC TestLoop=Loop Mode 1
iii. Power Ctrl Mode= All Up bits
d. The transmitted maximum output power was recorded.
Wireless
Communication
Test Set
@ S EuT
RF_IN
Setup Configuration
3. HSDPA Setup Configuration:
a. The EUT was connected to Base Station referred to the drawing of Setup Configuration.
b. The RF path losses were compensated into the measurements.
c. A call was established between EUT and Base Station with following setting:
i.  Set Gain Factors(Bc and Bd) and parameters were set according to each
i. Specific sub-test in the following table, C10.1.4, quoted from the TS 34.121
iii. SetRMC12.2Kbps + HSDPA mode
iv. Set Cell Power =-86 dBm
v. Set HS-DSCH Configuration Type to FRC (H-set 1, QPSK)
vi. Select HSDPA Uplink Parameters
vii. Set DeltaACK, DeltaNACK and DeltaCQIl =8
viii. Set Ack-Nack Repetition Factor to 3
ix. Set CQI Feedback Cycle (k) to 4 ms
X. Set CQI Repetition Factor to 2
xi. Power Ctrl Mode = All Up Bits
d. The transmitted maximum output power was recorded.
SPORTON INTERNATIONAL INC. Page Number : Flof F2
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wowion can. FCC SAR Test Report Report No. : FA802323-06A

Table C.10.1.4: g values for transmitter characteristics tests with HS-DPCCH

Sub-test B Pa Ba Bc/Ba Pris CM (dB) MPR (dB)
(SF) (Notet, (Note 3) (Note 3)
Note 2)
1 2015 15415 64 2015 415 0.0 0.0
2 12115 15015 64 12115 24115 1.0 0.0
{Note 4) (Note 4) {Note 4)

3 15/15 8/15 64 15/8 3015 1.5 0.5

4 1515 415 64 154 3015 1.5 0.5
Note 1:

MNote 2:

MNote 3:

MNote 4:

Aack, Anack and Acg = 3015 with 3, =3015° 3.
For the HS-DPCCH power mask requirement test in clause 5.2C, 5.7A, and the Error Vector
Magnitude (EVM) with H3-DPCCH test in clause 5.13.1A, and HSDPA EVM with phase

discontinuity in clause 5.13.1AA, Asck and Ayack = 3013 with ,3,—7_, =30/15" ﬁc cand Agg = 24/15

with B, =2415+* S

CM =1 for B./Pg =12/15, Pre/Bc=24/15. For all other combinations of DPDCH, DPCCH and HS-
DPCCH the MPR is based on the relative CM difference. This is applicable for only UEs that
support HSDPA in release 6 and later releases.

For subtest 2 the /ps ratio of 12/15 for the TFC during the measurement period (TF1, TFD) is

achieved by setting the signalled gain factors for the reference TFC (TF1, TF1) to . = 11/15 and By
= 15/15.

4. Reference:

Setup Configuration

[1] 941225 D01 SAR test for 3G devices v02, SAR Measurement Procedures for 3G Devices CDMA
2000/Ev-Do/WCDMA/HSDPA/HSPA Oct. 2007 Laboratory Division Office of Engineering and
Technology Federal Communications Commission

[2] TS 34.121 Universal Mobile Telecommunications System (UMTS); Terminal Conformance

Specification, Radio Transmission and Reception (FDD)
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womon can. FCC SAR Test Report Report No. : FA802323-06A

Appendix G - Analysis of Effective Frequency Interval of Probe

The probe calibrated frequency intervals are 900, 1750, 1950 and 2450 MHz for ET3DV6 sn1787 probe, and
900, 1810, 2300, 2600, 3500, 5200, 5300, 5500, 5600, 5800 MHz for EX3DV3 sn3514 probe, and the device
test frequency intervals are 835, 1800 and 1900 MHz. Though the probe calibrated frequency intervals are
not properly matched with the device test frequency intervals, the probe calibration report is valid and the

probe is suitable for the SAR test on this device. The analysis is as below.

According to KDB450824, as measurements exceeding 50 MHz for the frequency > 300 MHz, should follow
the additional steps based on the following conditions.
1. the actual tissue dielectric parameters used for the probe calibration are available

2. the nominal tissue dielectric parameters are specified for the probe calibration data

Because the nominal tissue dielectric parameters are specified in our probe calibration report, we will follow

the condition 2 to verify its effectiveness.

The list of permittivity and conductivity at the calibrated centre frequency are as follow:

Frequenc o -
(I?/ILIJ-IZ) y Type Permittivity Conductivity
Head 41.5 0.97
900
Body 55.0 1.05
Head 40.0 1.40
1810
Body 53.3 1.52
Head 40.0 1.40
1950
Body 53.3 1.52
SPORTON INTERNATIONAL INC. Page Number : Glof G24
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FCC SAR Test Report

Report No. : FAB02323-06A

<For Probe ET3DV6 sn1787>

Conversion
Mame: IQDU [Head)
S A8 Z Cae] |
Conwversion factor: IB_DB IB.DB IB.DB
fpha: |13 03 |03
Detta: |2.8 |2.8 |2.8

Frequency range: IEUU to |1DDD MHz
Permittivity range: |39-4 ta |43.B
Conductivity range: ID-SB to |1.D3 [

Calibrated for: |41 5

Calibrated far: IQDD MHz
Calibrated for: ID-S? S/m

Conversion

Name: |30 (Body)

o]

H: A il
Cancel |
Conversion factar: |5_91 |5.91 |5.91
Alpha ID.31 ID.31 ID.31
Delta: |2.98 |2.98 |2.98

Calibrated for: ISDD MHz
Calibrated for: |55
Calibrated for: |1-U5 5/m

Frequency range: IBDD ta |1DDD MHz
Permittivity range: |52-3 ta |5?.8
Conductivity range: IU.92 ta |1.1 S/m

Conversion

Mame: |1 950 [Head]

o]

s ¥ Z
Conversion factar: |5_ o |5.D1 |5.D1 Cancel |
Alpha: |U-59 |D.59 |n_59
Delta: |1.95 |1.95 |1_95

Calibrated far: |1 950 MHz
Calibrated For: I

40
4 5

Calibrated for: I‘I . Am

Frequency range: I'I 850 to |2050 MHz
Pemittivity rarge: |38 ta |42
Conductivity range: I'I-33 to I‘I 55 Sém

Conversion

Mame: |1 950 [Bady)

)
s

e ¥ Z
Cancel |
Carwersion factar |4_49 |4.49 |4.49
fipha; |068 jo68 [0.68
Delta: |1.95 |1.95 |1.95

Frequency range; |1850 to 2050 tHz
Permittivity range: |5U.5 to |58
Conductivity range: |1.44 ta |1.88 S/m

Calibrated far: |53.3

Calibrated for: I'ISED MHz
Calibrated for: |1-52 S/m

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456

FAX : 886-3-328-4978

FCC ID : O8F-CASG

Page Number : G2 of G24
Report Issued Date : Aug. 25, 2009
Report Version : Rev. 01
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FCC SAR Test Report

<For Probe EX3DV3 sn3514>

Conversion

MName: ISUU [Head)]

——
Cancel |

: \E Z
Conversion factar: IS_ il |9_3-| Ig' 7
Hpha [0.45 045 045

Delta: |n. 7B

|0.?5

|0.?5

Frequency range: IBDD to I'IDDD tMHz

Permittivity range: |39-4 to |‘13-E

Conductivity range: IU-SB to I‘I i) Sim

Conversion

Calibrated far: ISDD tHz
Calibrated far: |41-5
Calibrated for: IU-S? S54m

Mame: |aun [Bady)

Cancel

il

*® A8 Z
Conversion factor: |8_41 IS.41 IS.41
Alpha; [042 042 042

Delta: ID.?E

ID.?B

ID.?B

Frequency range: IBUD to |1 0oo tHz

Permittivity range: |52. 3 ta |5?. [

Conductivity range: ID-92 ta |1 A S/m

Calibrated for. {900 MH

)

Calibrated for: |95

17

Calibrated for. [1.05 S/m

Conversion

Mame: I'I 810 [Head)

1]

Cancel |

I

S " Z
Conwversion factar: |8_1 B IS.‘I B |8.1 B
Hpha: |06 [os [os

Deltar |n.s3

ID.B3

ID.83

Frequency range: |1?1U ta |1S1 1] tHz

Perrittivity range: |38 to |42

Conductivity range: |1-29 ta |1.4? S/m

Calibrated for: |181D MHz
Calibrated for: |4D
Calibrated far: I'I-f1 Sém

SPORTON INTERNATIONAL INC.

TEL : 886-3-327-3456
FAX : 886-3-328-4978
FCC ID : O8F-CASG

Report No. : FAB02323-06A

Page Number
Report Issued Date : Aug. 25, 2009
Report Version



swowion an.  FCC SAR Test Report Report No. : FA802323-06A
Mame: |131D[Body]
s s Z:
Conversion factor: IB_‘IE IB.‘IB |8.18 ﬂl
Alpha ID.BE ID.BS ID.BS
Delta: ID.EE ID.EB ID.EB

Frequency range: |1 Falll to |1 10 tHz Calibrated for: |181 0 MHz
Permittivity range: |5D-5 to |55 Calibrated for: |53-3
Conductivity range: |1-38 to |1-8 S/m Calibrated for: |1-52 S4m

The list of target permittivity and conductivity are shown as follow, which is within the parameter range of the

probe.
Frequenc S -
(I(\]/ILIJ-IZ) y Type Permittivity Conductivity
Head 41.5 0.90
835
Body 55.2 0.97
Head 40.0 1.40
1800 & 1900
Body 53.3 1.52
SPORTON INTERNATIONAL INC. Page Number : G4 of G24
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The following parameters are declared in the probe calibration certificate on page 8:

<For Probe ET3DV6 sn1787>

f{MHz) Validity [MHz]°  TSL Permittivity Conductivity Alpha Depth  ConvF Uncertainty

900 £ 50/2100 Head 415:5% 097:5% 030 280 6.06 2 11.0% (x=2)

1750 250/2100 Head 40.1:5% 137:5% 053 2N 536 =211.0% (k=2)

1850 £ 50/2100 Head 400:=5% 140 2 5% 0.59 196 501 £ 11.0% (k=2)

2450 £50/2100 Head 302:5% 180:25% 0.77 157 449 = 11.0% (k=2)

900 +50/¢100 Body 5502£5% 1.0525% 031 298 591 £11.0% (k=2)

1750 250/£100 Body 534:5% 140:5% 060 220 473 =11.0% (k=2)

1850 250/2100 Body 533:5% 152:5% 068 195 449 =11.0% (k=2)

2450 =:250/+£100 Body 527:25% 1.95:25% 090 1.5 379 =11.0% (k=2)

 The validity of £ 100 MMz only applies for DASY v4.4 and highar (soe Page 2). The uncertainty is the RSS

of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

Certificate No: ET3.1787_Aug08 PageBof 8§
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ET3DV6 SN:1787 August 26, 2008

DASY - Parameters of Probe: ET3DV6 SN:1787

Sensitivity in Free Space”® Diode Compression8
NormX 1.63£101%  uV/(V/im)? DCP X 90 mV
NormY 167 £101%  uV/A(V/m)? DCPY 93 mV
NormZ 218 £+101%  uV/(V/im)? DCP Z 92 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page 8.

Boundary Effect

TSL 900 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance 3.7mm 4.7 mm
SAR.. [%] Without Correction Algorithm 1.3 75
SAR., [%) With Correction Algorithm 0.8 0.5
TSL 1750 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 3.7mm 4.7 mm
SAR,, [%] Without Correction Algorithm 10.1 6.5

SAR,, [%] With Correction Algorithm 08 0.6

Sensor Offset

Probe Tip to Sensor Center 2.7 mm

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

* The uncertainties of NormX_Y 2 do not affect the E*-fleld uncertanty inside TSL (see Page 8)

® Numerical linearization parameter: uncertainty not required

Certificate No: ET3-1787_Aug08 Page 40of 9
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<For Probe EX3DV3 sn3514>

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

900 +50/%100 Head 415+5% 0.97 5% 045 0.76 9.31 % 11.0% (k=2)

1810 £50/+ 100 Head 40.0+5% 1.40%5% 0.60 0.63 8.16 * 11.0% (k=2)

2300 +50/+100 Head 394+5% 1.71+5% 0.53 063 7.78 +11.0% (k=2)

2600 +50/+100 Head 39.0:x5% 1.96+5% 016 219 7.34 £ 11.0% (k=2)

3500 +50/+100 Head 379+5% 291+5% 050 0.86 6.89 *13.1% (k=2)

5200 +50/%100 Head 36.0+5% 4.66+5% 040 170 478 +13.1% (k=2)

5300 +50/%100 Head 359+5% 4.76+5% 040 1.70 4.40 +13.1% (k=2)

5500 +50/+100 Head 356+5% 4.96+5% 040 1.70 4.22 +13.1% (k=2)

5600 +50/+100 Head 355+5% 5.07+5% 040 1.70 4.13 +13.1% (k=2)

5800 +50/%100 Head 353+5% 527%5% 040 1.70 4.13 +13.1% (k=2)

900 +50/+100 Body 55.0+5% 1.05%5% 042 0.76 941 +11.0% (k=2)

1810 +50/+100 Body 53.3%+5% 1.52+5% 085 0.56 8.18 +11.0% (k=2)

2300 +50/%100 Body 528+5% 1.85+5% 0.18 4.7 7.60 *11.0% (k=2)

2600 +50/%100 Body 525+5% 2.16%5% 034 1.14 7.20 +11.0% (k=2)

3500 +50/+100  Body 51.3+5% 3.31:5% 0.53 0.81 6.40 *13.1% (k=2)

5200 +50/+100 Body 49.0%£5% 5.30%5% 045 175 429 +13.1% (k=2)

5300 +50/+100 Body 48.8+5% 5.‘}2 + 5% 045 175 394 +13.1% (k=2)

5500 +50/+100 Body 48.6+5% 5.65x5% 045 1.75 3.88 +13.1% (k=2)

5600 +50/+100 Body 485%+5% 5.77%5% 045 1.75 3.89 +13.1% (k=2)

5800 +50/%100 Body 482+5% 6.00+5% 045 1.75 3.85 +13.1% (k=2)

© The validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2). The uncertainty is the RSS

of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

Certificate No: EX3-3514_Jan09 Page 8 of 9
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Report No. : FAB02323-06A

EX3DV3 SN:3514 January 21, 2009

DASY - Parameters of Probe: EX3DV3 SN:3514

Sensitivity in Free SpaceA Diode CompressionB
NormX 0.66 £10.1%  pV/(V/im)? DCP X 91 mV
NormY 070 £+10.1%  uV/(V/m)? DCPY 94 mV
NormZ 0.60 £10.1%  pV/(V/m)? DCP Z 95 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 20mm 3.0 mm
SARy, (%] Without Correction Algorithm 7.7 44
SAR;, (%] With Correction Algorithm 0.8 0.3
TSL 1810 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 20mm 3.0 mm
SAR,, [%] Without Correction Algorithm 6.2 34

SAR,, [%] With Correction Algorithm 0.7 0.3

Sensor Offset

Probe Tip to Sensor Center 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 uncertainties of NormX,Y,Z do not affect the E*-field uncertainty inside TSL (see Page 8)
" Numerical linearization parameter: uncertainty not required

Certificate No: EX3-3514_Jan09 Page 4 of 9
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The measurement within the required frequency interval satisfies an expanded probe calibration uncertainty
(k=2) <= 15% for all measurement conditions. Please refer to SAR report for probe and dipole calibration

certificates produced by the system manufacturer.

In this report, the measured SAR values are all below 10% of the SAR limit.

The measured fluid dielectric parameters for 835 MHz and 1900 MHz, for SAR test were all within +5 % of the
835 MHz and 1900 MHz target value.

According to the following plots, the tissue dielectric parameter measured for routine measurements at 835

MHz body SAR was less than the target €, and higher than the target o.

However, for 835 MHz head SAR, and 1900 MHz head and body SAR, the measured o is not higher than the
target o for the whole frequency range. Therefore, the worst SAR was compensated with respect to +5 %

tolerance in g, and -5 % tolerance in o to reduce SAR underestimation.
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Report No. : FAB02323-06A

<For GSM850 Head SAR, Measurement Date: Apr. 16, 2009>

Permittivity indicating 5% tolerance

yod Flad P Date: 41185000
Flsd P wEed by System mansfocluree 0 oakbrale cottificats
— S NGl Flud Piramader used Iy Syftem A0cturie 0 caRDedte cattifc

A Nommal Fhad Parametar uzad bry Systam manutaciires n cabbrme cartibcote

44.00
43.00
g 4200
E s
40,00

39.00
810 220 830 240 850
Frequency (MHz)

Conductivity indicating +5% tolerance

xed Flad P Date 40165000
e Pomininl Fhad Parometer uzad by System mamfucusy n ostbrats cartibcste
s e TE Nomnd Flud Faramoter usad by System o N cakbrate certifcat:
e S Mol Flad Poramaded usad y Sysham mandocir o cabiriis camite e
0880
0260
E 0940
= 0920
B 0.500
S ass0
0.880
0 840
810 820 830 340 850 860
Frequency (MHz)
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Report No. : FAB02323-06A

<For GSM850 Head SAR, Measurement Date: Apr. 19, 2009>

Permittivity indicating 5% tolerance

¥% Flad P Cate 41077000
e [ Q01 FLED PN 0t 186 Dy System manufdiiune  caLrate comiicae
v Sh Homrdl Flud Porometer used by System monufocticer in calbrate cortibonts
e 5% Noming Fled Faramober used by System manutacturer n oakb 1

44.00
43.00
g 42,00
£
§ 41,00
[
40.00
39.00
810 820 830 840 850 860
Frequency (MHz)
Conductivity indicating 5% tolerance
xed Flud P ater Date 4192000
e [0t FRd P am e 180 Oy Syitem manufuctunw o calbnale camihots
s o0 Nomind Flud Porsmeter yzad by System wn <
e =55 Noming Flukd Paramator ussd by System manutoctuns o cabonts cantifcae
0.880
0.960
g 0.840
& 0920
S
T 0200
3 0.830
0.880
.840
210 820 830 840 850 860
Frequency (MHz)
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Report No. : FAB02323-06A

<For GSM850 Head SAR, Measurement Date: Apr. 20, 2009>

Permittivity indicating 5% tolerance

¥% Flad P Oate. 473007000
e [ Q01 FLED P 0tee 166 Dy System manufdiune  caLrate comiicae
v Sh Homrdl Flud Porometer used by System monufocticer in calbrate cortibonts
e 5% Noming Fled Faramober used by System manutacturer n oakb 1

44.00
43.00
g 42,00
£
§ 41,00
[
40.00
39.00
810 820 830 840 850 860
Frequency (MHz)
Conductivity indicating 5% tolerance
xed Flud P ater Date 42002000
e [0t FRd P am e 180 Oy Syslem manufuctunw o calbnale camihots
s o0 Nomind Flud Porsmeter yzad by System wn <
e =55 Noming Flukd Paramator ussd by System manutoctuns o cabonts cantifcae
0.830
0.960
g 0.840
£ 0.920
S
T 0200
3 0.830
0.880
.840
210 820 830 840 850 860
Frequency (MHz)
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Report No. : FAB02323-06A

<For GSM850 Head SAR, Measurement Date: Apr. 22, 2009>

Permittivity indicating 5% tolerance

¥% Flad P Oate 47307000
e [ Q01 FLED P 0tee 156 Dy System manufaiune  caLrate comiicae
v Sh Homrdl Flud Porometer used by System monufocticer in calbrate cortibonts
e 5% Noming Fled Faramober used by System manutacturer n oakb 1

44.00
43.00
g 42,00
£
§ 41,00
[
40.00
39.00
810 820 830 840 850 860
Frequency (MHz)
Conductivity indicating 5% tolerance
xed Flud P ater Date 42202000
e [0t FRd P am e 180 Oy Syitem manufuctunw o calbnale camihots
s o0 Nomind Flud Porsmeter yzad by System wn <
e =55 Noming Flukd Paramator ussd by System manutoctuns o cabonts cantifcae
0.830
0.960
g 0.840
£ 0.920
S
T 0200
3 0.830
0.880
.840
210 820 830 840 850 860
Frequency (MHz)
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<For GSM850 Body SAR, Measurement Date: Apr. 21, 2009>

Permittivity indicating 5% tolerance

red Flud Fa Date. 472172008
s 020N FLED Param dGer LS4d Dy Sysiem manfotiune o cabnate cemcas
v Homd Flied Porameter usad by System manutecturee n catbrme certibcats
w50 Homind Fiud Paramoeter uted by Systom manufocturer ot calbogie cartificato

50.00
58.00
57.00
£ 5600
% 55,00
54.00
& 5300

52,00
51,00

810 820 830 240 850 260
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womon can.  FCC SAR Test Report Report No. : FA802323-06A

<For GSM850 Body SAR, Measurement Date: Apr. 22, 2009>

Permittivity indicating 5% tolerance
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Moxsures Flud Paramoter Oate: 4222000

K Flad Wler Led by System manefactuer i calbode owtincas

e w50 Nomve Fileg Earwneter Uead by System manufacturer in calbrate coiticss
e« <5% Noming' Flad Farmmeter Leed by System mansfacturer 0 calbrate cadincate

1.060
1.040
1.020
%moo
S o880
T 0.960
0.840
0.920
0500
810 820 830 840 850 860
Frequency (MHz)
SPORTON INTERNATIONAL INC. Page Number : G15 of G24
TEL : 886-3-327-3456 Report Issued Date : Aug. 25, 2009
FAX : 886-3-328-4978 Report Version : Rev. 01

FCC ID : O8F-CASG



womon can.  FCC SAR Test Report Report No. : FA802323-06A

<For GSM1900 Head SAR, Measurement Date: Apr. 20, 2009>

Permittivity indicating 5% tolerance

e feazired Fiad Porometer Date 472002000
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womon can.  FCC SAR Test Report Report No. : FA802323-06A

<For GSM1900 Head SAR, Measurement Date: Apr. 21, 2009>

Permittivity indicating 5% tolerance
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womon can.  FCC SAR Test Report Report No. : FA802323-06A

<For GSM1900 Body SAR, Measurement Date: Apr. 22, 2009>

Permittivity indicating 5% tolerance
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wonion s, FCC SAR Test Report

Report No. : FAB02323-06A

<For WCDMA Band V Head SAR, Measurement Date: Apr. 20, 2009>

Permittivity indicating 5% tolerance
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womon can.  FCC SAR Test Report Report No. : FA802323-06A

<For WCDMA Band V Body SAR, Measurement Date: Apr. 22, 2009>

Permittivity indicating 5% tolerance
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womon can.  FCC SAR Test Report Report No. : FA802323-06A

<For WCDMA Band Il Head SAR, Measurement Date: Apr. 20, 2009>

Permittivity indicating 5% tolerance
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womon can.  FCC SAR Test Report Report No. : FA802323-06A

<For WCDMA Band Il Head SAR, Measurement Date: Apr. 21, 2009>

Permittivity indicating 5% tolerance
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womon can.  FCC SAR Test Report Report No. : FA802323-06A

<For WCDMA Band Il Body SAR, Measurement Date: Apr. 23, 2009>

Permittivity indicating 5% tolerance
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womon can. FCC SAR Test Report Report No. : FA802323-06A

The list of compensated value for worst SAR is as follow.

Band Mode Position Channel SARy4 Limit Result
GSM850 Head Right Cheek 251 0.876 1.6 Pass
GSM1900 Head Right Cheek 661 0.367 1.6 Pass
GSM1900 Body Bottom with 1.5 cm Gap 512 0.338 1.6 Pass
WCDMA Band V Head Right Cheek 4182 0.733 1.6 Pass
WCDMA Band Il Head Right Cheek 9262 0.742 1.6 Pass
WCDMA Band I Body Bottom with 1.5 cm Gap 9262 0.661 1.6 Pass
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