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Calibration Laboratory of

_ Schwaizerischer Kallbrierdionst

Schmid & Partner Service sulsse d'italonnage
Enginearing AG Servizio svizzern di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Callbration Service

Accradited by the Swiss Fedoral Office of Metrology and Accreditation
The Swiss Accreditation Service is one of the signatories to tha EA
Multilateral Agreemant for the recognition of calibration certificates

Accreditation No.: SCS 108

client  H-CT (Dymstec) Cartificato No: ET3-1798_Aug06
CALIBRATION CERTIFICATE
Object ET3DVE - SN:1798
Calibration procedurs(s) QA CAL-01.v5 and QA CAL-12.v4 _
Calibration procedure for dosimetric E-field probes
Calibration date: August 25, 2006
Condition of the calbrated em |10 Tolerance

This caliration certificale documants (he raceabdity to nationsl stendards, which realize the physical units of measuramends (S1),
The maasuremants and the uncarainties 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 L] ) Cal Data (Calbrated by, Cortificala Ba.)  Scheduled Calibration

Power moter E44158 GBA1203674 S-Apr08 (METAS, No. 261-D055T) AprT

Powar sensor E44 124 WY& 14952TT S-Apr08 (METAS, No. 251-0055T) Ape0T

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

Relferonce 3 ¢B Atlenuator SN 55064 (3c) 10-Aug-08 (METAS, Mo, 217-00562) Aug-07

Reference 20 dB Allenustor SN S5086 (208) A-Apr-06 (METAS, No. 251-D0558) Apr-O7

Referonce 30 dB Alenuator SM: 55129 (3u) 10-Aug-06 (METAS, Mo, 217-D0563) Aug-07

Rulerence Probe ES30VZ S 3013 2-Jan-DE (EPEAG, Mo. ES3-3013_Jan0D6) Jan-07

DAES 5 654 21-Jun-06 (SPEAG, No. DAE4-654_Jun(G) Jun-07

Secondary Standards D8 Check Date {in houss) Schadubad Chick

RF penerator HP BE26C LIS TOD 4-Aug-949 (SPEAG, in house check Nov-05) In house check: Nov-0T7

MNetwark Analyzer HP BTS1E US3TIE05E5 18-0ct-01 (SPEAG, in house chack Nov-05) In house check: Nov 06
Nama Functian Signalum

Caibeated by Katja Pokovic Tochnical Managar A @4

ol I

This calration cerlificate shall nol ba reproduced excepl in full withoul wiitlen approval of the lsborstony.

Cerificate Mo: ET3-1798_AugDE
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Calibration Laboratory of

Schmid & Partner § ::::.mm u::.ltm
Engineering AG C servieio svizzero di tarturs

Zeughaussirasse 43, 8004 Zurich, Switzorland S  Swiss Calibralion Service

Accredited by the Swiss Fedaral Office of Metrology and Accreditation Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signalories io the EA

Multiiatoral 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., % =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 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).
s NORM(fx.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.

e 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 > 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
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 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.

Centificate Noc ET3-1798_AugDé Page 209

HYUNDAI CALIBRATION & CERTIFICATION TECHNOLOGIES CO., LTD.
SAN 136-1, AMI-RI , BUBAL-EUP, ICHEON-SI,KYOUNKI-DO, 467-701, KOREA
TEL : +82 31639 8518 FAX: +82 31639 8525 www.hct.co.kr



HCT

Report No.: HCT-SAR06-1004 FCC ID: TYKNX9210 DATE: October 18, 2006

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 DASY2 systeml)
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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
MNormY 1.79 +101%  pVI(VIm)? DCPY 92 mvV
MormZ 2.05+101%  pVI(VIm)* DcPZ 85 mv

Sensitivity in Tissue Simulating Liguid (Conversion Factors)

Please see Page 8.

Boundary Effect

TSL 900 MHz Typical 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
Probe Tip to Sensar Center 2.T 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 NomX,Y,Z do not affect the E™-feld uncerainty nside TSL (ses Pags B)

U Mumesical lineatizatian pararmeter: uncerimingy ol required
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ET3DVE SN:1738 August 25, 2006

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

Frequency responsa (normalized)
=
>
]
o

A}
0.8
0.7
0.6
18-
o 500 1000 1500 2000 2500 000
1 [MHz]
—8—TEM —a—R22
Uncertainty of Frequency Response of E-field: £ 5.3% (k=2)
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Receiving Pattern (¢), 8 = 0°

f= 600 MHz, TEM ifi110EXX f=1800 MHz, WG R22
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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 R3 {head) f=1810 MHz, WGLS R22 (head)
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—o— finalylical  —o— Measurements =@ Analytical —0— Maasuramanis
1 [MHz] Validity [lIl'Il:]|I= TSL  Permittivity Conductivity Alpha Depth ConvF Uncertainty
450 + 50/ £ 100 Head 43.5% 5% 0.87 £ 5% 0.35 1.82 7.59 =13.3% (k=2)
900 + 50/ %100 Head 41.5+5% 097 +5% 0.54 1.80 6.73 + 11.0% (k=2)
1810 +£507 %100 Head 400+5% 1.40%25% 048 278 560 % 11.0% (k=2)
1950 +£50/+100 Head 40.0+5% 140+ 5% 052 277 525 £11.0% (k=2)
2450 +£50/%100 Head 3892+5% 1.8025% 058 223 473 £11.8% (k=2)
450 + 507+ 100 Body 56.7+5% 094125% 0.24 1.85 788 +13.3% (k=2)
B35 + 50/ 100 Body 552+5% 0.87+5% D46 2.02 B.71 % 11.0% (k=2)
1900 507+ 100 Body 53315% 1.5215% 064 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 (¢, 8), f =900 MHz

Error [dB]

B-1.00--0.80 @-0.80-0.50 B-060-0.40 0-0.40-0.20 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)
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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 p e 8. ¢

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

HYUNDAI CALIBRATION & CERTIFICATION TECHNOLOGIES CO., LTD.
SAN 136-1, AMI-RI , BUBAL-EUP, ICHEON-SI,KYOUNKI-DO, 467-701, KOREA
TEL : +82 31639 8518 FAX: +82 31 639 8525 www.hct.co.kr



