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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Wavequide: R22)
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Uncertainty of Frequency Respense of E-field: £ 5.3% (k=2)
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Receiving Pattern (¢), 9 = 0°

f =600 MHz, TEM ifi110EXX f=1800 MHz, WG R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SARgaq)
(Waveguide R22, f = 1800 MHz)
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Conversion Factor Assessment

f =900 MHz, WGLS R9 (haad) f= 1750 MHz, WGLS R22 (head)
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—0— Analytical  —o— Measuremenis =0 analytical  —9— Moasurements
§[MHz] Validity [MHz]® TSL Parmittivity Conductivity Alpha Depth  ConvF Uncertainty
200 £ 507100 Head 415:5% 0O97:205% 030 280 6068 = 11.0% (k=2)
1750 +50/+100 Head 401:5% 137:5% 053 21 538 = 11.0% (k=2)
1950 +50/2100 Head 400:5% 1.40:5% 059 196 501 £ 11.0% (k=2)
2450 £50/2100 Head J38.2:5% 18023% o.77 157 449 = 11.0% (k=2)
900 + 50/ & 100 Body 550%5% 105+5% 031 2498 591 £11.0% (k=2)
1750 x50/:100 Body 534+5% 149:z5% D&0 220 473 =11.0% (k=2)
1850 +50/=100 Body 533:5% 152:25% 068 188 449 =11.0% (k=2)
2450 +50/+100 Body 527:5% 155:5% 080 .51 AT9 = 11.0% (k=2

"I'hrl“,.l! 100 Mz only appliss lor DASY wid d and higher (ses Page 7). The uncertainty is the RSS
of the ComyF uncertainty ot calibration froguency and tha uncerainty for the indicated froquency band.
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Deviation from Isotropy in HSL
Error (§, 9), f = 900 MHz
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Calibration Laboratory of AT, § Sehwsasrischar Kallsdsrdisnst
Schmid & Pariner Tl g Servics sulsse ditalonrage

Engineering AG o= Sorvizio wvizzero di taratura
Zeughausstrasss 43, 8004 Zurich, Switzeriand 7 S swiss Calibration Sorvice
Acoredind by the Swiss Faderal Offico of Metmiogy and Ascreditation Accraditation No.: SCS 108

The Bwiss Accreditaticn Servica i one of the signatories (o the EA
Multiateral Agreament for the recognition of calibration cenificales

Calbraton cale

Condition of Ma calizmatad itarn

This calbration coficate documeris the tocasbiity to notional standards, which reaiiza the pryeical urds of maasurements (Si).
The maaslirerments anc the urcafnirtics with confidanscs probakility ane ghven on the fallswing pages and are part of tha cerificata,

Al calratiors Do Dean comfuciad in B cosed bborslony faciily, enviconmeand tlemgenatune [Z2 £ 3]0 and bumidity < T0%.

Castraton Equepment used (MATE criical for calitratian)

Primary Standards n# 5l Diate (Caliraind by, Cartificam Mo ) Schadubod Calibrader
Powsr matar E44 198 G4 12958 Zo-Mar-07 [METAS, No. 217-00670) Lhar 08

Porwar gmsr F44124 MY 41405277 20-Mar-07 (METAS, No. 217-00670) Mar.08

Fowitr shnsar FA4124 Y41 4GANAT TMard7 [METAS, No. 71 T-00670) Liarf

Fatmrancs 3 41 Attmn.ator SN 55054 {3 B-Aug07 (METAS, Mo, 217.00719] Aug0a

Reference 20 dB Atlenuator Sy 55038 [20b) 2o-MarO7 (METAS, No, 217-00671) Mar{8

Faferance 30 dH Atenuator SN 55129 (30b) BAug-07 (METAS. Na, 217-00720] Aug-is

Reference Probe ES3002 SM: 3011 4-Jan 0T {SPEAG, Mo ES3-3013 Jari) T Jand

DAEL S 54 0T (EPEAG, Mo, DAE2BE4 Apr(7) AprD8

Sacandary Standards g Chaock Diato [in hewsa) o Schaduled Chack

RF ganaratar HP B848C UISIEAFLHITI0 £-Aug-§H (SPEAG, in house check Nov-05) I houss chece: hiow)7

Manwork Analyzor W= BTSIE LI337390585 TEOct07 (BPEAG, In house chozk Oet0d) In house choce: Oet07 |
Calibralod by

Appraved by

s calizrabon cesficale shall not be rprmduced axcest in full withaut witien appraval of tha labarmion
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughsussirasse 43, 8004 Zurich, Switzerland

Sohwairerscher Kalibrisralanst
Service sulsss d'stalonnage
Barvizio svizzera di tarsturs
Swiss Calibraton Servies

Accreditad by the Swiss Faderal Cffoa of Metology and Accradiabion Accreditation Mo SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilataral Agreerment tar the recagrition of calineation carlifcales

Glossary:

TSL tissue simulating liquid

MNORMx.y,z sensitivity in free space

ConF sensitivity in TSL / NORMX,y, 2

DCP dicde compression point

Paolarization p @ rotation around probe axis

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

measurement center), .., 8 = 0is normal 1o probe axis

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, “|EEE Recommended Praclice for Determining the Peak Spatial-
Averaged Specific Absorpticn Rate (SAR) In the Human Head from Wireless
Commurications Devices: Measurement Techniques”, December 2003

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

Methods Applied and Interpretation of Paramaters:
s NORMx.y.z: Assessed for E-field polarization 3 = 0 (f = 800 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx,y.z are only ntermediate values, |.e., the uncertainties of
NORMx,y.z does not effect the E’-field uncertainty inside TSL (see below ConvF).

= NORM(Dxy.z = NORMx.y,z * frequency_response (see Frequency Response Chart). This
linearization is implementad In DASY4 software varsions 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 uncerainty required). DCP does not depend on frequency nor mecia.

* ConvF and Boundary Effect Parameters: Assessed in flat phanlom using E-flield (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 o the boundary. The sensitivity in TSL corresponds to
NORMz,y.z = ConvF whereby the uncenainty 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.

= Sphenical solropy (3D deviation from fsofrogy): 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). Mo tolerance required.
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DASY - Parameters of Probe: ET3DVG SN:1788

Sensitivity in Free Space“ Diode Comprassinna
NormX 172 +104%  pVAVIm)* DCP X ol mv
NomY 1.66 £ 10.1%  pVAVIm)P DCP Y 93 mV
NormZ 170 £10.4%  wVIAVIm) DCPZ 94 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factars)

Flease see Page 8.

Boundary Effect

TSL 900 MHz Typlcal SAR gradient: 5 % per mm
Sensor Cante to Phantom Surface Distance 3T mm 4.7 mm
BARg, [%] Without Correction Algorithm 6.2 3.3
SARL, %] With Comeclion Algorithm 0.4 1.0

TEL 1810 MHz Typical 3AR gradient: 10 % per mm
Sensor Certer 1o Fhantom Surface Distance 3.7 mm 4.7 mm
SAR,, [%) Without Cormaction Algonithm 12.0 8.1
SAR,, [%] With Carraction Algasithm 02 0.1

Seansor Offset

Probe Tip to Sensor Center 2.T mm

Tha reported uncartainty of measuremant 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 uncerantes of Mool Y, Z da not affect the E*-fieid unzerainty naco TSL (ses Page 0}

¥ Misrarisal lnsarzation panameatan wnguriarly nol requined
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Receiving Pattern (¢), 9 = 0°

f = 600 MHz, TEM Ifl110EXX 1= 1800 MHz, WG R22
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Uncertainty of Axial lsotropy Assessment: £ 0.5% (k=2)
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Input Signal [kY]

Error [dE]

Dynamic Range f(SAR;.4)

(Waveguide R22, f = 1800 MHz)
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Conversion Factor Assessment

{ =900 MHz, WGELS RY (haad) = 1810 MHz, WGLS R22Z (head)
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—@— Analytical —f— Mansursments —@— Analymeal —o— Waasuramants

F [MHz] 1||I':II=I:|II1r{Mi‘l!l'r TEL Parmittivity Conductivity Alpha Depth CanvF Uncartainty

800 +50/2 100 Head 418¢8% 0.07+5% 022 328 654 +110% (k=3)
1810 +50/+100  Head 400:5% 14025% 058 215 528 +11.0% (k=2)
2000 +50/% 100 Head 400:5%  1.40:5% 060 223 487 +11.0% (k=2)
2450 +50/ 100 Head 392+8% 1804 5% 081 233 458 +118%(k=2)
500 + 50/ + 100 Body 550 +5% 1.05 + 5% 078 254 63T +11.0% (k=2)
1810 250/ 100 Body 53.3£5% 1.5225% 063 233 475 :11.0% (xk=2)
2000 + 60 /£ 100 Body 53.3:5% 1.62 1 5% 0E3 2.33 436 +11.08% (k=2)
2450 +50/=100 Body 527 ¢5% 195+5% 661 258 417 +118%(k=2)

< Thi walidity of 4 100 MHz only applies tor DASY wi 4 and kigher {ses Page I} The uncertainty is the RSS
of tha Corvl” uncertainty al calibration frequency and the uncertalnty for the indicated frequency band.
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Deviation from Isotropy in HSL
Error (4, ), f = 000 MHz

Error [dB]
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Unceriainty of Spherical lsolropy Assessment: $ 2.68% (k=2)
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Test Report No FA880108
Calibration Laboratory of Schweizerischer Kalibrierdienst
Schmid & Partner Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)

Swiss Calibration Service

Accreditation No,: SCS 108

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

cient ~ Sporton (Auden)

CALIBRATION CERTIFICATE __

Object

Calibrafion procedurel(s)

Calibration date:

Condition of the calibrated item

ET3DV6 - SN:1788

QA CAL-01.v6 and QA CAL-23.v3

Calibration procedure for dusimﬂda E~ﬁald probas

In Tolerance

September 23, 2008

This callbration 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 certificate

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

Calibration Equipmant used (M&TE critical for calibration)

Primary Standards ID# (Cal Data (Certificate No.) Scheduled Calibration

Power meter E44198 GB41293874 1-Apr-08 (No. 217-00788) Apr-09

Power sensor E44124 MY41495277 1-Apr-08 (No. 217-00788) Apr-09

Power sensor E4412A MY41488087 1-Apr-08 (No. 217-00788) Apr-09

Reference 3 dB Atlenuator SN: S5084 (3c) 1-Jul-08 (No..217-00865) Jul-08

Rafarance 20 dB Attenuator SN: S5086 (20b) 31-Mar-08 (No. 217-D0787) Apr-09

Ref e 30dB A tor SN: $5129 (30b) 1-Jul-08 (No. 217-00866) Jul-08

Reference Probe ES3DV2 SN: 3013 2-Jan-08 (No. ES3-3013_Jan08B) Jan-08

DAE4 SN: 660 9-Sep-08 (No. DAE4-860_Sep08) Sep-09

Secondary Standards ID# Check Date (in house) Scheduled Check

RF generator HP B648C US3642001700 4-Aug-99 (in house check Oct-07) In house check: Oct-09

Network Analyzer HP B753E US37390585 18-0ct-01 (in house check Oct-07) In house check: Oct-08
Name Function - Signature

Approved by: Fin Bomheoit

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Issued: September 24, 2008

Certificate No: ET3-1788_Sep08
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Calibration Laboratory of

S Schweizerischer Kallbrierdienst

Schmid & Partner ¢ Service suisse diétalonnage

Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland S swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
NORMx,y,z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y,z
DCP diode compression point
Polarization ¢ ¢ rotation around probe axis
Polarization $ 9 rotation around an axis that is in the plane normal to probe axis (at

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

Calibration is Performed According to the Following Standards:

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

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

Methods Applied and Interpretation of Parameters:

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

o NORM(f)x,y,z = NORMYx,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.

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

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

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

Certificate No: ET3-1788_Sep08 Page 20f 9
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Probe ET3DV6

SN:1788

Manufactured: May 28, 2003
Last calibrated: September 26, 2007
Recalibrated: September 23, 2008

Calibrated for DASY Systems

(Note: non-compatible with DASY2 system!)
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DASY - Parameters of Probe: ET3DV6 SN:1788

Sensitivity in Free Space” Diode Compression®
NormX 173 £101%  uV/A(V/m) DCP X 95 mV
NormY 1.59 £101%  uV/(V/im) DCP Y 98 mV
NormZ 1.72 +101%  uV/(V/m) DCPZ 91 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 47 mm
SAR,, (%] Without Correction Algorithm 10.6 68
SAR,. [%] With Correction Algorithm 0.8 0.3
TSL 1750 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 3.7 mm 4.7 mm
SARy, (%] Without Correction Algorithm 88 49
SARy, [%] With Correction Algorithm 0.7 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,Z do not affect the E*-field uncertainty inside TSL (see Page 8).

® Numencal Enearization parameter: uncertamty nol required.

Certificate No: ET3-1788_Sep08 Page 4 of 8
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ET3DV6 SN:1788 September 23, 2008

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Certificate No: ET3-1788_Sep08 Page 50f 9
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Receiving Pattern (¢), $ = 0°

f =600 MHz, TEM ifi110EXX f= 1800 MHz, WG R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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ET3DV6 SN:1788 September 23, 2008

Dynamic Range f(SAR}c.q)
(Waveguide R22, f = 1800 MHz)

1.E+06
1.E+05 ¢
LEHS =

1.E403 -

Input Signal [uVv]

1.E+02 -

1.E+01 -

0.0001 0.001 0.01 0.1 1 10 100

SAR [mW/cm’]

—&— nol compensated —— compensated

.-—H—Im-. L Is =
[[]
T

0.001 0.01 0.1 1 10 100
| SAR [mW/cm®]

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

Certificate No: ET3-1788_Sep08 Page 7 of 9
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SAR[mMW/cm’] I W

f =900 MHz,

4.0 -

3.5

2 = o= N N W
n o b o Wwm o

e
o

September 23, 2008

Conversion Factor Assessment

20

z[mm)]

WGLS R9 (head)

—0— Analytical —¢— Measurements

60

[ (2]
Lo t
(=] o

SAR[mW/cm’] I W

30.0

i
o
o

-
o
o

—0— Analytical

f= 1750 MHz, WGLS R22 (head)

20 30 40
z[mm]

—0— Measurements

f[MHz] Validity [MHz]® TSL Permittivity Conductivity Alpha Depth  ConvF Uncertainty
900 +50/+100 Head 415:5% 0.9715% 0.44 265 6.55 *11.0% (k=2)
1750 +£50/%100 Head 40.1+5% 1.37+5% 0.68 1.98 559 = 11.0% (k=2)
1950 +50/+100 Head 400+5% 140x5% 075 1.75 513 £11.0% (k=2)
2450 £50/+100 Head 392:5% 180%5% 080 145 468 x11.0% (k=2)
900 150/ 100 Body 550+5% 1.056+5% 050 . 248 6.34 +11.0% (k=2)
1750 x50/%100 Body 534+5% 1.491+5% 063 233 487 +11.0% (k=2)
1950 +50/+100 Body 53.3+5% 1.52%5% 074 199 473 +11.0% (k=2)
2450 £50/+100 Body 527+5% 195%5% 094 175 398 +£11.0% (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: ET3-1788_Sep08
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Deviation from Isotropy in HSL
Error (9, 8), f = 900 MHz

Error [dB]

. n .
B-1.00--0.80 ©-0.80--0.60 B-0.60--0.40 8-0.40--0.20 W-0.20-0,00

|00.00-0.20 B0.20-040 O040-050 M@O.60-0.80 MO.BO0-1.00

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, B0 Zurich, Switzsdand

Accrediled by Bwe Swias Accradiation Senicn (8A85) Accraditation No.: SCS 108
The Swiss Accreditation Sarvice i onn of the signataries to the EA
Muliflstsral Agrenmant for the recognition of calibration certificales

This calBralion corblicaty Sooumants the traceabilty 1 noticnsl stendants. which reaize the chysical units of messurerels (51
The Measeromants and tha unoorisintios with confidence probabiiy G givin o tha fallowing pages and are pan of e cerificats

Al e lbrulions have besn mnductsd in the cosed labomiony taciity: environment terpersturs (22 £ 3°C 80d umiday « TO%.

Calbratian Equipmant used (MATE:cnsical for calbratan)

Primacy Standardd mos Cal Daite (Certficate Fo.) Sthoduod Calibration

Power mor E44168 GE4 1 ZIAET 1oApe-08 (M. 217-00788) Apr
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Redeewnce 3 4B ARsnsyior SN, 56054 () BoAugOF (ha 217-00718) Aug- 0l
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Calibration Laboratory of §  Schweiaerischer Kaflbriardienst

Schmid & Partner ¢ Service sulsse détalonnags
Engineering AG Swrvizia svizero ol famium

Zeughaussirassa 43, BO04 Zurich, Switzorand 5‘ Fwins Calitiratiaon Sandice

Azerodiled by B Smiva Accredialion Sorvics (SAS] Accmditation Mo.: SCS 108

The Swizs Accroditation Secdicn in one of Uhe signalanies to he EA

Multilatoral Agreemant for the mecognition of calilsatien cerficales

Glossary:

TSL tissue simulating liquid

NORMx.y.2 sensitivity in free space

ConvF sensitivity in TSL / NORMx.y.z

pCcP diode compression point

Polarization ¢ p rofation around probe axis

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

measurement center), i.&, % = 0 is normal 1o probe axis

Calibration is Performed According to the Fellowing Standards;

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

b) IEC 6220%-1, “Procedure to measure the Specific Absorption Rate (S5AR) 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:
= NORMx.y.z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell, { > 1800 MHz:
R22 waveguide). NORMx.y,z are unlr intermediate values, i.e., the uncerainties of
NORMzx.y,z does not effect the E-field uncertainty inside TSL (see below ConvF).
» NORM(fx.y.z = NORMx.y.z * frequency_résponse (see Frequency Response Char), This
linearization is implamented in DASY4 software varsions later than 4.2. The uncerlainty of
the frequency response Is included in the stated uncertainty of ConvF,

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

s ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or
Temperature Transfer Standard for f < 800 MHz) and inside waveguide using analytical field
distributions based on power measurements for { > 800 MHz. The same selups are used for
assessment of the parameters applied for boundary compensation (alpha, depth) of which
typical uncenainty values are given, These parameters are used in DASY4 software to
improve probe accuracy close to the boundary. The sensitivity in TSL corresponds to
NORMzx.y,z * ConvF whereby the uncertainty corrasponds 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

s Sphencal isotrapy (3D deviation from isotropy): in a field of low gradients realized using a
flat phantom exposed by a paich antenna.

e Sensor Offset: The sensor offset corresponds to the offsel of virtual measurement center
from the probe tip (on probe axs). No tolerance reguired.

Cenificate No: EX3-3514_May(s Pago 2 of 5
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Probe EX3DV3

Additional Conversion Factors

SN:3514

Manufactured: December 15, 2002
Last calibrated: January 31, 2008
Recalibrated: May 16, 2008

Calibrated for DASY Systems

[Mota: nan-compatibla with DASYZ syslem!)

Caviificate No; EX3L3514 MayD8 Page 3 of §
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EX3DV3 SN:3514 May 16, 2008

DASY - Parameters of Probe: EX3DV3 SN:3514

Sensitivity in Free Space® Diode Compression®
NormX 0.650 + 10.1%  uVIHVIm) DCP X 85 mv
NormY 0.690 + 101%  pVIVIm) DCPY 93 mV
NormZ 0.580 = 10.1%  pV/A(V/m) DCPZ 96 mv

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Ploase see Page 5.

Boundary Effect
TSL 5200 MHr  Typical SAR gradient: 25 % por mm
Lonsor Coenter o Phantom Surface Distance 2.0 mm 3.0 mm
SARy, [%] Without Carmection Algarithm b 1.2
SAR,, [%] Wilh Coripction Algarithm 0.1 0.0
TSl 5000 MHz  Typlcal SAR gradient: 30 % per mm
Sensor Centaer to Phanlom Surace Distance 20mm 3.0 mm
AR, [%] Without Comection Algorithm 6.5 4.3
SAR:., [%] With Correction Algorithm 0.1 0.1
Sensor Offset
Probe Tip 1o Sensar Canter 1.0 mm

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

* The urcortaintion of NormiL Y. 2 do nol affect the E*-fold uncerianty isade TSL (e Pags )

* B umnercal Tnsasiration paramete Encerinnly nol regured

Ceriificate Mo EX3-3514_May08 Pagedols
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Conversion Factor Assessment

f= 5200 MHz. WGLS R5E (hoad) f= 5800 MHz, WGLS R58 (head)
700 T BOO
&00 TOO
- 600
z 500 z
= = 500
E 400 E
2 2 00
£ w0 :
& T a00
a 200 3
200
100 100
o C-O00 [
0 5 10 15 20 o 5 10 15 20
] z[rmm]
=@= fralybcal  —t—NMeasuremonis —0— Analytenl == WleasuEmants

f[MHz] Validity [MHe]® TSl Pormittivity Conduclivily  Alphs  Depth  ConvF Uncertainty

S200 +£50/%100 Head MB0x5% 466:25% 0.36 1.70 507 =13.1% (k=2)
5500 25072100 Hoad 25625% 4.896:5% 0.40 1.70 4,62 & 131% (k=2)
5800 =50/=100 Hend 353zx5% 53T:=5% 048 170 451 213.1% (k=2)

F Tha validity of £ 100 MHz only applies for DASY vd 4 and higher {see Page £}, The uncertairty is the RESS
of the ConvF LnCarainty Al calibratian Meguancy And the Lncanmainty far tha incicated freguancy band.

Corvficate No: EXC3-3514_May08 Page5of §
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Calibration Lahﬁfﬂm"f of Schwolzorischer Kallbriardionst
Schmid & Partner Bervice sursse o élalnnnags
Enginwing AG Rarvizio avizzara ol st
Leughausstrasss 43, 004 Zurich, Switzarand Swiss Collbration Sarvice
Accredited by the Swiss Accreditalion Semvice (SA5) Accrodifation No.: SCS 108
The Swisy Acereditation Service s one of the signatories o the EA
Mullilalersl Agreemant tor the recognibon of calibration cenificates
porton {Aud: Cardficate No: EX3-3514_Jan0B
[ Ot ‘EX3DV3 - SN:3514
Callorstion proceurais) -MM wwmm A443
n 'mwmm
| tmnerman gam- January 31,2008 )
| Cardiion of the callbratod wm I Tolerance ™
| Thin calibratian candiznts Socimants fa trmoasbiliny i3 nationnd stnndards; which roolize thi physios! unills of mossuremonts {81)
Thun s it and i uncoradilion with confidoncs probaclity are gosn on the folowing pages and sn part of the certifcate,
Al zplibrations have baen condunied in the clesed inharaiory faniity: ervmnmont lompeniute (32 = 3°5 and humiddy < T3%.
Calmeson Equpmaont used [METE enticol for calibraégn)
Frimary Biarudaims n# Cal Dt {Cavibsratod by, Sortificata Na. ) Schecules Calibration
Fowal mobar E41188 GE4 1263874 I8-4ar-07 (METAS, Mo, 217-00070) Mar-02
Power sansor E44124 MY £ 14Q52TT 20Mar0T (METAS, Ha, MT-00670) P18
Preawr arnanr F44128 Y4 14RROAT 20-Mar-07 (VETAE, Na. 217-00670) Mer-Ud
Riferaros 3 4B Aflanuatar SN S5054 (3 BAug-07 (METAS, No. 217007100 A8
Rulweroe 20 68 Aleweioe BN 850848 (200} 260-Liar-O7 [VEETAE No, 217-00871) Mlaa-{H
Helarmrce A0 0 Alhanusior ! 3h18% CRn) oAU (W TAG, Mo 217007200 Aug-08
Heferenos Probe ESIDVE Sh 1A 2-Jan-08 [SPEMAG, ke, ES3-3013 Jandg) Jan-06
DAEL Bk 884 F0-Agu 0T (BPEAG, Mo DAEL-85 ApdT) A0
Cassnanry SUnasK ne Cnaek Dt (in housa ) Schapuled Chook d
FF penamibor HP 854805 LEIB42LI01 700 A-Aug-Af (BRFASG, In hausa chack Dol-0T) In himme chick: 0ct-08
Metwerk Aralyzar AP 8T53E LIE3TI30585 18-Qcl-01 (SPEAG, In house chedk Oci-0T) In hroatsn chick, Qo8
Funetian
Calitsrabed by £l . Tectwicel Manager |
3 === ) . |
= e
igswed: Jonuary 31, 2008

| This calidration cortfica shall Nt 03 reprocucsd aRGeE! in 1l wilhoul wiiltan agproval of Ing abaraiony

Cartificats Noe EXE-0014_DandE

Frages 1 nf

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

Rev. 02



oo e FCC SAR Test Report Test Report No @ FA880108

Echwolzorischo Kalibrerdienst
Bervice sulsse détalannage
Errvirin savizzern dil aratura
Swiss Callbration Senvice

Calibration Laboratory of
Schmid & Partner

Engineering AG
Teughausstraman 43, AO04 Zurich, Ewitsorland

Ancroanad by i Swias Acsresiation Sonvien (SAS) Bocrwelitation Mot SC8 108
The Swiss Accreditation Service s one of the signabories (o he EA
Bullilaberal Agrosinant for The mcognition of callbration certificales

Glossary:

TSL tizsue simulating lguid

NORMx,y.2 sensitivity in free space

CanF sansitivity in TSL / NORMzx,y,z

DCcP diode compression point

Polarization o rotation around probe axis

Folarization & 5 rotation around an axis that 15 in the plane normal to probe axis (at

maasuremant centar), i.a., % = 0 is normal to probe axis

Calibration is Parformed According to the Fellowing Standards:

a) |EEE Std 1528-2003, "IEEE Recommendead Practice for Datermining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) In the Human Head from Wireless
Communications Devices: Measurament Technigues”, Dacember 2003

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

Methods Applied and Interpretation of Parameters:

» NORMzx.y,z: Assessed for E-field polarization & = 0 (f = 500 MHz in TEM-cell; f > 1800 MHz:
RZ2 waveguide). NORMx,y,z are only Intermediate values, i.e , the uncaraintias of
NORMz.y.z does not effect the E*-fiald uncartainty inside TSL (sea balow ConvF).

o NORM({fx y.7 = NORMx, v,z * fraquancy._response (sea Frequency Response Chart). This
inearization |s implemented in DASY4 software versions later than 4.2 The uncerlainty of
the fraquency respansa is included in the stated uncertainty of ConvF,

« DCPxy,z: DCP are numerical linearization parameters assessed basad on the data of
power sweep (no uncertainty required). DCP doss not depend on requancy nor media.

o ConvF and Boundary Effect Paramelars: Assessed in flat phantom using E-field (or
Temperature ransfer Standard for f < 800 MHz) and inside waveguide using analytical field
distributicns based on power measurements for f > B00 MHz. The same sctups are used for
assessment of the parameters applied for boundary compensation (alpha, depth) of which
typical uncartainty values are given. These paramelers are used in DASY4 software 1o
imprave probe accuracy close to the boundary. The sensitivity in TSL carrespands fo
NORMz,y,z " ConvF whereby the uncartainty corresponds 1o that given for Conuf. A
frequency dependent ConvF Is used in DASY version 4.4 and hicher which allows extending
the validity from £ 50 MHz to £ 100 MHz.

« Spharical isotropy (30 deviation from isctropy): ina fisld of low gradients realized using a
flat phantom exposed by e patch antenna.

s Spnsor Offsel: The sensor offsel corresponds Lo the offset of virtual measurement center
from the probe tip (on probe axis). No tolerance required,

Cartificata No: EX3-3614_JanDB Paga 2ol 8
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EX3DV3 SN:3514 January 31, 2008

Probe EX3DV3

SN:3514

Manufactured: December 15, 2002
Last calibrated: February 21, 2007
Recalibrated: January 31, 2008

Calibrated for DASY Systems

{Mota: non-compabble with DASY? ayatam!)

Carificate Mo, EX3-3514_Jar0d Page 2l 9
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EX3DV3 8N:3514 January 31, 2008

DASY - Parameters of Probe: EX3DV3 SN:3514

Sensitivity in Free Space® Diode Compression”
NormX 0.650 +10.1%  pVi(V/im) DCP X 95 mV
Norm' 0.680 =10.1%  pVI{Vim)* DCP Y a3 mV
NormZ 0.580 : 10.1% uw{"u'.fmf DCR £ 86 mV

Sensitivity in Tissue Simulating Liguid (Conversion Factors)

Please soo Pago 8.

Boundary Effect

TSL 2300 MHz  Typical SAR gradient: 10 % per mm
Sansor Center o Phantom Suface Distance 20 mm 3.0 mm
SAR, %] Without Correction Algerithm 5.8 33
SARy, %] With Cormection Algorithm 0.5 08
TSL 2600 MHz  Typical SAR gradient: 11 % per mm
Eansor Canlar o Phanlom Suloos Dislenes 20 mm 3.0 mm
BAR, [%] Without Correction Algarithm A.a 3.4
SAR, ] With Cormection Algorthm 04 0.3
Saensor Offsat
Praba Tip to Sensor Cantar 1.0 mm

[The reported uncertainty of measurement is stated as the standard unce rtainty of |

measurement multiplied by the coverage factor k=2, which for a normal distribution
corresponds to a coverage probability of approximataly 86%.

B e et by ol Warend, Y, 8 co ol alfect e B -eid ursecimoly ssde THE (e Sage 5]

* Mumarica! lnnafzntian parmmetor unascainty nel raguined

Curtficate No: EX3-3514_Jan08 Page 4 of §
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EX3DV3 SM:3514 January 31, 2008

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

]
[
L'
-
]
L]
]

Frequency response (nommalized]

k]

08

ar -

0.6 -

gs+—1 - 1 | - |

o 200 1000 1500 200 2500 i
T [MHz]
—8—TEM - 23
Uncertainty of Frequency Responsa of E-field: # 6.3% (k=2)
Cartricate No: EX1-3514 JanDB Page 5ol @
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EX3DV3 SN:3514 January 31, 2008

Receiving Pattern (¢), 3 =0°

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

—a—Y —a—7 —0=Ta

—— 30 MMz
=) —— 100 MHz
= —a— 500 MHz
5 —m— 1000 M i
u —d— 2500 Mz

6
08
.0
a (2] 120 180 240 300 360
+[
Uncertainty of Axial Isotropy Assessment: £0.5% (k=2)
Cerlibcate Mo EX3-3574 JanDB Page B ol 8
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Dynamic Range f(SAR;.4)
(Waveguide R22, f = 1800 MHz)
1 E=T 4
1E=8
1.E=h
s =
= 1 E=4 4
:
E 1 E+3
1E=2
1E=1
PO G110 B 1 AR 11T [
00001 0001 o.M 0.1 1 10 100
SAR [miiem']
| —8— not COMPRNLNIEc - COMpEnsEled
1.0 — e,
LB —— A_.I. !
g o2 ba. | AN I LU
= [ oL L BN BLE B
502 —_—r
0.8 i
1.0
0.001 0.0 Q.1 10 100
SAR [mWiem’]
Unecartainty of Linearity Assessmant: £ 0.6% (k=2)
Conificate No: EX3-3514_Jan0§ Page T of &
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EX3D0V3 5N:3514
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Conversion Factor Assessment

[ = 2300 MHz, WGLS R22 (head)

40.0
30

L) e
(s 2 o
= L= =

h O

SAR[mWem’] W
=™ o =
a & o

o
[=]

0 10

20
z{mm]

an

a0

== Anglytical  =—0—Maasuremenls

f = 2600 MHE, WGLE R22 (hood)

400

—a— Analylcal

20
z|mm)

] 40

b= Moasuramernls

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

2300 2504100 Head 394:5% 1.7115%h 0.6 052 P43 21185 (k=2)
2600  £50/%7100 Head 390:5% 196+ 5% 062 080 731 £11.8% (k=2)
3500 +£50/+100 Head 37.9:25% 291:5% 036 103 700 £13.1% (k=2)
2300 £50/+100 Body S28:5% 1854 I5".|'h 063 064 TAD & 11A% (k=?)
2800  +50/+100 Body 525+5% 218+ 5% 052 078 6.91 =11.8% (k=2)
3500  +50/4 100 Body S13£#5% 3.3145% 040 133 632 &13.1% (k=2)
5200 +50/+100 Body 480+5% 530+ 5% Das 170 434 =13.1% (k=3)
5300 x50/+£100 Body 48.8£05% 54225% 038 170 4.06  £12.1% (k=2)
8500 +50/+100 Body 4861254 56515% 0.43 A 1.70 388 +13.1% (k=2)
BEOD £ 50/2100 Body 48.525% 577:8% 035 170 419 £13.1% (k=2)
FAOD  +60/=100 Body 482+5% 600x5% 03 170 420 +13.1% (k=2)

* Tha validity of = 180 Mz sty applias fo DASY w4 and highar (ssn Page 2), Tha uncortainty is tha RES
of thir ConvF uncertainty st calibration frequency and the uncerialnty for H ndic ated Ireguency band,

Cartificats Noc EX3-3514 lanDd
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EX30V3 SN:3514 January 31, 2008

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

o
=
:

B -0 ED -.nm_u:'u'.- -_1“5'J_n.&n W 20020 -0 E 00,00

aooe0l 020040 0040060 E0E00E0 MIED LI

Uneertainty of Spherical Isotropy Asscssment: £ 2.6% (k=2)
Centficats No: EX3-3514_Jan0B Page 9 aof 3
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Glossary:
T3L tissue simulating liquid
NORMx,y,z sensitivity in free space
ConvF sensitivity in TSL/ NORMx,y,z
oCp diode compression point
Polarization ¢ o rotation around probe axis
Polarization & 9 rotation around an axis that is in the plane normal to probe axis (at

measurement canter), 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 Technigues”, December 2003

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

Methods Applied and Interpretation of Parameters:

NORMx, .2 Assessed for E-field polarization & = 0 (f = 900 MHz in TEM-cell; f = 1800 MHz:
R22 waveguide). NORM:x,y.z are only intermediate values, i.e., the uncertainties of
NORM,y,z doas not effect the E*-field uncertainty inside TSL (see balow ConvF).

NORM(fx ).z = NORMx. ).z * frequency_response (see Frequency Responsa Chart). This
linsarization is implemented in DASY4 software versions later than 4.2, The uncertainty of
the frequency response is included in the staled unceriainly 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 freguency 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 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
NORMzx .z * ConvF whereby the uncertainty corresponds to that given for ConvF. A
frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending
the validity from £ 50 MHz to £ 100 MHz.

Spherical isotropy (30 deviation fram isotrapy): 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). Mo tolerance required.

Ceartificsale: Moo EX3-3606_Meor(8 Page 2o
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Recalibrated: March 21, 2008

Calibrated for DASY Systems
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EX3DV3 SN:3506 March 21, 2008

DASY - Parameters of Probe: EX3DV3 SN:3506

Sensitivity in Free Space” Diode Compression®
NormX 0.780 +10.1%  pV/VImY DCP X B85 mv
Morm'Y 0.830 +10.1%  pVIVImMY OCP Y 85 mv
NormZ 0.760 £ 10.1%  pVAVIm)’ DCF Z 85 mv

Sensitivity in Tissue Simulating Liguid {Conversion Factors)

Please see Page 3.

Boundary Effect
TSL 900 MHz Typlcal SAR gradient: 5 % per mm
Sansor Cantar to Phantam Surface Distance 2.0 mm 3.0 mm
SAR, [%] Without Correction Algorithm 15.4 115
SAR, (%] With Correction Algorithm 08 0.6
T5L 1760 MHz  Typical SAR gradient: 10 % per mm
Sensar Center to Phantom Surface Distance 20mm 3.0mm
SARG,, [%] Without Gorrection Algorithm 0.2 6.5
SR [%] With Gorrection Algerithm 0.9 0.8
Sensor Offset
Frobe 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 uncertaintias of NormixY.Z do not affect ma Cafeld uncemainty ingida TSL (see Pace 0],
¥ Mumenical nearizabion paraneber, uncuramly mal regaind,

Centificate No: EX3-3606 Mas Page: 4ol 9
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

Froquency response [rormal ized)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°

f =600 MHz, TEM ifiT10EXX f = 1800 MHz, WG R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SAR}caq)

(Waveguide R22, f = 1800 MHz)
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Uncertainty of Linearity Assessment: + 0.6% (k=32)
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Conversion Factor Assessment

f [MHz] Validity [MHz]" TSL Permittivity Conductivity  Alpha Dapth ConvF Uncertainty
800+ 507 =00 Hood 41.5%5% 097 = 5% 028 216 1072+ 11.0% (k=2)
1760+ 50/ =100 Houd 4001 +£56%  1.37 £ 5% 053 068 947 £ 11.0% (k=2
1660 £ 50/ =100 Homd 4000 £5%  1.40+ 5% 081 055 042 £ 11.0% (k=2)
2300 £ 507+ 100 Head 39.4:5% 1.71z5% 055 057 835 + 11.8% (k=2)
2450 £ 507100 Hegd 39.2z5% 1.20zS% 052 082 787 £ 11.8% (k=2)
2800 507100 Head 38.0:5% 1.86:5% 043 075 748 & 11.8% (k=2)
3300 +£500100 Haad 37.89:5% 2.81:+5% 040 082 771 £ 13.1% (k=2)
4950 x 5071100 Head 36.3:5% A440:5% 025 175 542 £13.1% (k=2)
5200 x 5072100 Head 36.0+5% A.66+5% 030 175 512 £13.1% (k=2)
5300 £ 50/+100 Head 358:5% A76+5% 034 175 A64 = 13.1% (k=2)
5500 +50/=100 Head 366+56%  4.006+6% 036 175 AAL +131% (k=2)
5600  +50/+100 Head 355+5% 507 + 6% 0.50 175 418 13.1% (k=2)
5800 +50/+100 Head 353+6% &H.27 +6% 042 174 4,680 +131% (k=2)
800 + 50/ + 100 Body BbUO+£5% 1.0515% DAF 180 1018 £ 11.0% (k=2)
1750 + 607+ 100 Body 53.4+£5% 1.49%5% 071 083 932 £ 11.0% (k=2)
1850 5072100 Body 533£8% 1.5215% 032 094 9.34 £ 11.0% (k=2)
2300 = H0/£ 100 Body 528:5%w 1.8525% 050 089 8.27 £ 11.8% [k=2)
2450 +£80/£100 Body 52.7x5% 1.85z5% 033 11 777 £11.8% (k=2)
2600 +£50/+100 Body 525%5% 216%5% 03z 142 7.34 +11.8% (k=2)
3500 £50/:100 Body 51.3+£5% 3.31:5% 048 110 652 £13.1% (k=2)
4950 £ 50/£100 Body 494+5% 5.01+5% 032 180 418 +13.1% (k=2}
5200  +£50/+100 Body 490+5% 530+5% 030 180 417 £ 13.1% (k=2)
5300  £50/£100 Body 485+5% 542+5% 035 1.80 387 £13.1% (k=2)
B500 250+ 100 Body 48.5+5%  5.65:5% 045 180 372 £13.1% (k=2)
5E00 £50/£100 Body 48.5:5% 577 :58% 040 180 383 £13.1% (k=2)
5800 =50/ 100 Body 48.2:5% 6.0025% D48  1.80 375 £131% (k=2)

 The valigity of £ 100 MHE only spplius for DASY wdd and highuer (soc Page 2). Tha uncortalngy Is the RS
of th ConvF uncertainty st calibration fruquency and tha uncorinlnty for tha indicated froquancy band.
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Deviation from Isotropy in HSL
Error (¢, 8), f = 900 MHz

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