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Schwelzerischer Kallbrierdionst
Schmid & Partner Bervice suissa d'dtalonnage
Enginearing AG Servizio svizzern di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Callbration Service
Accredited by the Swiss Fesersl Office of Matrology and Accrediation Accreditation No.: SCS 108

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

Multilateral Agreemant for the recognition of calibration certificates

cient  H-CT (Dymstec) Cartificate No: ET3-1798_Aug06
CALIBRATION CERTIFICATE

Object ET3DVE - SN:1798

Calibration peocecura(s) QA CAL-01.v5 and QA CAL-12.v4

Calibration procedure for dosimetric E-field probes

Calitwation dais: August 25, 2006

Condition of the calibrsted lem |0 Tolerance

This caliration certificale documants (he raceabdity to nationsl stendards, which realize the physical units of measuramends (S1),
The maasuremants and the uncariainties with confidence probability ara ghven on the following pages and am pan of the certificata

All calibrations have bean conducied in ihe ciosaed labomtory facilty: envimamant temparature (22 £ 3)°C and humidity < T0%.

Calibration Equipment used (MATE crilical for calibration)

Primary Standards D# Cal Dato (Coltirated by, Cortiicats Mo Scheduled Calibration

Powar medar E44158 GB41293874 S-Aprf (METAS, No. 251-D0557) AprdT

Powar sensor E44124 MY & 1495277 S-Aprf (METAS, No, 251-0065T) AprT

Power senaor E44124 MY 41498087 S-Apr-06 (METAS, No. 251-00557) Apr-OT

Raference 3 ¢B Attenuator SN 55064 (3c) 10 uag-08 (METAS, Mo, 217-00562) Aug-07

Reference 20 dB Atisnuator SM: S5086 (208) 4-Apr-06 (METAS, No. 251-D0558) Apr-07

Refarence 30 dB Alenuator SM: 55129 (30b) 10-Mug-06 (METAS, Mo, 217-00663) Ang-0T

Raference Proba ES30VZ SM: 3013 2-Jan-DE [BPEAG, No ES3-3013_JanD&) Jan-07

DAES SN 654 21-Jun-06 (SPEAG, No. DAE4-654_Jun6) Jum-07

Secondary Standards D8 Check Date {in houss) Schadubad Chick

RF generator HP BE2GC USIE4U01 700 4-Aug-99 (SPEAG, in house check Mow-05) In house chisck: Nov-07

Network Analyzor HP BTS3E US3TIG05ES 18-0ct-01 (SPEAG, in house chack Nov-05) In house chisck: Noy 06
Nama Functian Signalum

Calibrated by Katja Pokovic Tochnical Managar i

Approved by; Hiols Kister Qualay Mansgar

This calration cerlificate shall nol ba reproduced excepl in full withoul wiitlen approval of the lsborstony.
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Calibration Laboratory of
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Multilateral Agresment for the recognition of calibration cortificates

Glossary:

TSL tissue simulating liquid

NORMx,y,z sansitivity in free space

ConF sensitivity in TSL / NORMx,y,z

DCcpP diode compression point

Polarization ¢ ¢ rotation around probe axis

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

measurement center), i.e., 3 = 0 s 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 Technigues”, December 2003

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

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

s DCPx,y,z: DCP are numerical 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 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.

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

= Sensor Offset; The sensor offset corresponds to the offset of virtual measurement center
from the probe tip (on probe axis). No tolerance raquired.
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ET3DVE SN:1798 August 25, 2006

Probe ET3DV6

SN:1798

Manufactured: August 14, 2003
Last calibrated: April 14, 2005
Recalibrated: August 25, 2006

Calibrated for DASY Systems

(Mote: non-compatible with DASYZ sysleml)
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ET3DV6 SN:1798 August 25, 2006

DASY - Parameters of Probe: ET3DV6 SN:1798

Sensitivity in Free Space” Diode Compression®
NormX 197 £104%  pVIVIm) DCP X 98 mV
Norm' 1.79 £ 10.1% uMIVim)? DCP Y 92 mvV
MormZ 2.05+101%  pVI(VIm)* DcPZ 85 mv

Sensitivity in Tissue Simulating Liguid (Conversion Factors)

Please see Page 8.

Boundary Effect

T5L 900 MHz Typlcal SAR gradient: 5 % per mm
Sensor Canter to Phantom Surface Distance 37 mm 4.7 mm
SAR, [W] Without Correction Algorithm 7.5 38
SAR,, [%] With Cormeclion Algorithm 0.1 0.2
TSL 1810 MHz Typical SAR gradient: 10 % per mm
Sensor Canter to Phantom Surface Distance 3.7 mm 4.7 mm
SAR,, [%)] Without Correction Algorithm 116 6.6
SAR,, [%] With Correction Algarithm 02 0.3
Sensor Offset
Prabe 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 uncortainties of Mo, Y, Z do mol affec] the E - kel uncertainty nside TSL [see Paga B)

U Mumesical lineatizatian pararmeter: uncerimingy ol required
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

Frequency responsa (normalized)
=
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Uncertainty of Frequency Response of E-field: £ 5.3% (k=2)
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Receiving Pattern (¢), 9 = 0°

f= 1800 MHz, WG R22

f= 600 MHz, TEM ifi110EXX
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Uncertainty of Axlal Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SAR;,..4)

(Waveguide R22, f = 1800 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

f = 800 MHz, WGLS R9 (head) f=1810 MHz, WGLS R22 (head)
a5 0.0
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z[mm] z[mm]
—o—Analftical —o— Measurements —@— Analytical —o¢— Measuremanis

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

450 50100 Head 43.5+5% 087 +5% 0.35 1.82 7.59 =13.3% (k=2)
00 + 50/ £ 100 Head 41.55% 0.97+5% 054 180 6.73 £ 11.0% (k=2)
1810 +£50/+100 Head 400+5% 1.40+5% 048 278 560 %11.0% (k=2)
1950 +50/+100 Head 40.0+£5% 140£5% a5z 2717 525 £11.0% (k=2)
2450 +£50/%100 Head 39.2+5% 1.80+5% 055 223 473 £11.8% (k=2)
450 £ 50/ 100 Body 56.7+5% 0.94z25% 0.24 1.85 THE +13.3% (k=2)
835 £ 50/ £ 100 Body 552+5% 0.97 5% 046  2.02 B.71 z11.0% (k=2)
1900 +50/+100 Body 53.315% 1.5215% 0.64 2869 480 +11.0% (k=2}
2450 +£50/+100 Body 527+5% 1.8525% D45 1.82 437 +11.8% (k=2})

 The validity of £ 100 MHz only applles for DASY vd.4 and higher (see Page 2). The uncertainty is the RSS
of the ConvF uncorainty ot calibration frequency and the uncertalnty for the indicated frequency barnd,
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Deviation from Isotropy in HSL
Error (¢, §), f = 900 MHz

Error [dB]

B-1.00-0.80 0-0.80-0.60 B-0.60-0.40 0-0.40-0.30 B-0.20-0.00
00.00-0.20 @020-0.40 DOO040-0.60 D060-080 REOED-1.00

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

Cartificale Mo: ET3-1T38_AuwgD& Page Baf 8

HYUNDAI CALIBRATION & CERTIFICATION TECHNOLOGIES CO., LTD.
SAN 136-1, AMI-RI , BUBAL-EUP, ICHEON-SI,KYOUNKI-DO, 467-701, KOREA
TEL:+82 316398518 FAX:+82 31639 8525 www.hct.co.kr



HCT

Report No.: HCT-SAR07-0203 FCC ID : PH7TMV140 DATE : February 5, 2007

Schmid & Pariner Enginaering AG s p e a g

—_—
Zsughausstrasse 43, B004 Zurich, Switzeriand

Phone +41 1 245 9700, Fax +41 1 2459779

infoflspeag.com, hitpiiwww. speag.com

IMPORTANT NOTICE
USAGE OF PROBES IN ORGANIC SOLVENTS

Diethylene Gycol Monobuthy Ether (the basis for liquids above | GHz), as many other organic
solvents, is a very effective softener for synthetic materials. These solvents can cause irreparable
damage to certain SPEAG products, except those which are explicitly declared as compliant with
organic solvents,

Compatible Probes:
- ET3DV6
-ET3IDVGR

- ES3DVx

- EX3DVx

- ER3DV6

- H3iDVa

Important Note for ET3DV6 Probes:
The ET3DV6 probes shall not be exposed to solvents longer than necessary for the
measurements and shall be cleaned daily after use with warm water and stored dry.

s pe s g
Schmid & Pariner Engineering AG
Zaughausssrasis 43, D004 Zurleh, Switzeriand
Phomi+41 1 245 G700, Fax «£1 1 245 9770
infa i spaag . com, NI s agang.cam

Schmid & Partner Engineering AG

Technical Note 01.06.15-1A October 2003
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Calibration Laboratory of
Schmid & Pariner

Engineering AG
Zoujghausuirasss 41, 8004 Zurich, Switzeriand

Accrudted by the Swis Foderal Ofios of Melriogy and Accreditation Accreditation No.: SCS 108
Tha Swiss Accreditation Servica |s one of the signatories 1o the EA
Muititsiaral Agraemant for the recognilion of calibration certificates

[CALIBRATION CERTIFICATE

Cryest ET30VE - SN:1807

Casfraton procadrm s CWA CAL-01.v5 and OA CAL-12.v4
Calibration procedure for dosimetric E-field probes

Cadtraton dole: February 21, 2007
Condtion of the calibrated bom | Tolaranca

This calitvaiion cerificals documants P dity ko national daeriis, which malire e physical units of messuremanss (51)
Tha messsaments and the unbotainSes with confidencs probabiity ie ghan on the Ioilowing pages and s part of o certficats

All cafibraions have beon sonductod in the sosed laborslory taciity; erviroemont ieenporsiure (32 & J°C and umidity < T0%

Caiibraon Equipmes used (WA TE crisical for cailbratien)

Prirnary Standans | o Cai Datn [Colitsnted try, Corificaie Mo, ) Sehoguled Calibrution

Powes meder B4 158 | GBA12908T4 S-Apr0f (METAS, Mo. 251-0025T) AprOT

Powar sansor E4412A WY A 1 E5ITT S-Aqr-0f (METAS, Ko, 251-0055T) Aprd?

Prwer noraor E44124 MY4 1405047 S-Apr-08 (METAS, Mo, 251-0055T) Apr-OT

Radorence 1 4B Aterwior SN 55054 () 10-Aug-08 (METAS, Mo, 217-D0822) Aug-aT

Fofonenon 20 08 Asnuntor SN 55086 (200) 4-Apr-08 (METAS, No. 251-D0S50) AT

Redorence M i Afenuntor SN 551208 (300 10-Aug-08 (METAS, Mo, 217-00583) Aug-T

Faforenos Proba ESI0VZ Sh- 3013 4-Jar-0T (SPEAG, Mo, ES3-30113_JlanilT) dan-08

DES SN 654 20-Jun-0fl (SPEAG, Mo, DAE4-884_JunlE) Jun-a7

| 5 ity Slarcan oy Eheck Date (in houss) Sohoduiac Chock

FF penomior WP BE405 LS BR4ZLI01 TO0 A-AUG-T [SPEAG, in house oheck Nav-08) In brcmms chocic Mav-0T

matwork Analyzer HP BTA3E LEEITI005ES 16-Dca-01 (SPEAG, in housa chack Oct-08] In b chach: D07
ama Fiancson Signature

Cakbroind by: alja Prkewic Testmial Mansgar ,z:,«g_
e e

This cabration cortficaie shall nol be rproduced sxcopt in Al without written approval of the loborslory.

Cariificale Mo: ET3-1607_Fob07 Page 1el0

HYUNDAI CALIBRATION & CERTIFICATION TECHNOLOGIES CO., LTD.
SAN 136-1, AMI-RI , BUBAL-EUP, ICHEON-SI,KYOUNKI-DO, 467-701, KOREA
TEL:+82 316398518 FAX:+82 31639 8525 www.hct.co.kr



HCT

Report No.: HCT-SAR07-0203 FCC ID : PH7TMV140 DATE : February 5, 2007

Calibration Laboratory of r, il\;\\;:‘"z._ Sebwaizorischer Kaibrisrdionst

Schmid & Parinar A Sarvice sulses Cilalennage
Engineering AG e =g Servizio svizzero ol taraturs

Zoughaussirasss 43, 2004 Zurich, Switteviand ¢_‘Jﬁr\;~_f Swiss Calibration Service

Accredited by the Swias Fecenl Offico of Metriogy and Accrediation Accreditation ko2 SCS 108

The Swiss Accreditation Service ks one of the signataries to the EA

Multilatersl Ag t for the recognition of calibration certificates

Glossary:

TSL tissue simulating Hquid

NORM:x.y.z sensitivity in free space

ConF sonsitivity in TSL / NORMx,yz

DCP diode compression point

Polarization ¢ o rotation around probe axis

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

measurement center), L.e,, 3 = 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) CENELEC EN 50361, “Basic standard for the measurement of Spacific Absorption Rate
related to human exposura to electromagnetic fields from mobile phones (300 MHz - 3
GHz), July 2001

Methods Applied and Interpretation of Parameters:
« NORMx,y,z: Assessed for E-field polarization § = 0 (f = 900 MHz in TEM-cell; f> 1800 MHz:
R22 waveguide). NORMx.y,z are only intermediate values, |.e., the uncertainties of
NORMz.y,z does not effect the E-field uncertainty inside TSL (see below ConvF),

o«  NORM{x ¥z = NORMx,y,2 * frequency_response (see Frequency Responsa Chart). This
lingarization is implemented in DASY4 software versions [ater than 4.2. The uncertainty of
the frequency respanse s included in the stated uncertainty of ConmvF.

= [DCPxy.z: DCP are numerical linearization parameters assessed based on the data of
powar sweap (no uncerainty required). DCP does not depend on frequency nor media.

« ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or
Temparature Transfer Standard for f = 800 MHz) and inside waveguide using analytical fisld
distributions based on powear measuremants for f > B00 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 comesponds to
NORMzx,y.z * ConvF wheraby the uncartainty corresponds to that given for ConvF. A
frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending
the validity from + 50 MHz to £ 100 MHz.

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

« Sansor Offset: The sensor offset corresponds 1o the offset of vinual measurement cantar
from the probe tip (on probe axis). Mo tolerance required.
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Probe ET3DV6

SN:1607

Manufactured: July 27, 2001

Last calibrated: August 30, 2005
Maodified: February 19, 2007
Recalibrated: February 21, 2007

Calibrated for DASY Systems

{Mota: non-compalible with DASY2 aystemb)
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February 21, 2007

DASY - Parameters of Probe: ET3DV6 SN:1607

Sensitivity in Free Space”

MormX 1.68 = 10.1%
MNormy 1.72 210.1%
MormZ 1.81 £10.1%

Diode Compression”
pViim)? DCP % a1 mv
pVIVImY? DCP Y 83 m\/
A DCPZ 88 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please sea Page 8.

Boundary Effect

5L 900 MHz

Sanaor Cenler to Phantom Surface Distance

Typical SAR gradient: 5 % per mm

3T mm 4.7 mm

SAR,, %] ‘Without Cormection Algorithm B8 4.4
SAR,, %] ‘With Correction Algorithm 0.0 0.4
T5L 1810 MHz Typical SAR gradient: 10 % per mm

Sensor Canter o Phantom Surface Distance

3.7 mm 4.7 mm

SAR, Y] ‘Without Corraction Algoriihm 145 9.8

SAR,, [W] ‘with Comection Algorithm 02 0.2
Sensor Offset

Probe Tip o Sensor Canter 2.T mm

[The reporied uncertainty of measurament 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%.

* Tha unosdtaintes of Marmx, ¥ .2 da not aflect the £ Sald uncerninly nsids TEL [ses Page &)
¥ Mumesncsl Bhaanzaicn paramaber uncerainty fo! feglahed
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncartainty of Frequency Response of E-field: * 8.3% (k=2)
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Receiving Pattern (¢), 3 =0°

f= 600 MHz, TEM fi110EXX f= 1800 MHz, WG R22

_. 04 —B— 450 MHz
§ 02 —o— 500 MHz
5 UDW“HWM —m— 1800 MHz
£ 02 —a— 2500 MHz

Uncertainty of Axial Isotropy Assessmont: £ 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 Assessmant: & 0.8% (k=2)
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Conversion Factor Assessment

f =000 MHz, WGLS RO (head)

=180 MHz, WGLS R22 (head)

15 0.0
30 80
g 25 £ 200
§ 5
5 £ 150
% 15 E
10.0
g 1.0 E
05 50
0.0 a.a
o 20 40 L] o 0 a0 &0
z{mm] z{mm)]
—&— Analylical  —5— Measuraments —0— Analylical —0— Measursmsnis
! [MHz] Validity [MHz]® TSL  Poermittivity Conductivity  Alpha  Depih  ConvF Unceriainty
450 + 50/ +100 Head 435:5% 087 +5% 0.3r 1487 7.02 +13.3% (k=2)
800 + 501 £ 100 Head 415:5% 007 +5% 0.3 281 638 +11.0% (k=2)
1810 £ 5072100 Head 400:5% 140+ 5% 0.5 279 527 £11.0% (k=2)
1850 # 50 1+ 100 Head 40,0 % 5% 1.40 £ 5% 0.53 280 40868 £ 11.0% (k=2)
2450 +£50/+£100 Head 29.2:25% 1.80:5% 066 199 469 £71.8% (k=2)
450 + 50 1% 100 Body GS6725% 0.94:5% 0.az2 1487 TE2 £12.3% (k=2)
835 + 50 / £ 100 Body 552:56% 0DA8T:x5% g.28 2.88 B.58 = 11.0% (k=2)
1800 £ 50 /%100 Body 53.3% 5% 1.52 + 5% oo 239 481 = 11.0% (k=2)
2450 +£50/%100 Body 52.7+58% 1.95:5% 057 244 413 £ 11.8% (k=2)

F The walidity of £ 100 Mz only spplies lod DASY wa.4 and highar [ses Page 2). The uncerainty in tha RSS
of tha Conv?® wncertalinty 8 callbration freguancy and the unoertainty for the indicsted requancy band.

Cafificals

Mo ET3-1607_FabdT

Page Eol B

HYUNDAI CALIBRATION & CERTIFICATION TECHNOLOGIES CO., LTD.
SAN 136-1, AMI-RI , BUBAL-EUP, ICHEON-SI,KYOUNKI-DO, 467-701, KOREA

TEL : +82 31 639 8518

FAX : +82 31 639 8525

www.hct.co.kr



HCT

Report No.: HCT-SAR07-0203 FCC ID : PH7TMV140 DATE : February 5, 2007

ET3IDVE SN:1607 February 21, 2007

Deviation from Isotropy in HSL
Error (¢, 3), f =800 MHz

Error [dB]

n
B-1.00-080 B-0.80-0.60 B-060-0.0 B-080-020 W-0.20-000

0000030 E0230-040 DOO0A060 DOE0080 WOSD-1.00

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