Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughauastrasse 43, 8004 Zurich, Switcarland

Client Samsung (Dymstec) -

"CALIBRATION CERTIFICATE

Cbjacs) "ET3DVE- SN:1734

Calibratien procedure!s)

oA CAE:O‘_I_.VZ

Catibration dete: -February 2, 2004

Calibradon Equipment used (MATE critical for calibration)

Condition of the caibratea ke I Tolerance (according 10 the spécific calibration document); = =

This callbration certificale decuments the lraceability o nabonal standards, which realize the physical units of measuremants {SI).
The rmaeasurements and the uncertalnties vith confidence probatlity are given an tha following pages and are part of the certificate.

All celibrations have baen conducted in the closed laboratery fadility: environment temperature 22 +/- 2 degrees Celslus end humidity < 75%.

Approved by: IKagd Pakavic

T

Calibration Laboratory of Schrmid & Partner Enginesring AG Is compieted.

1 {

Modal Typs D# Cal Dalg (Calibrated by, Certificata Ne.) Scheduled Cakbration
Power maler EPM E44128 GB41293874 2-Apy-03 {METAS, Ne 2520250) Apr-04
Power sensor E4412A MYd41485277 2-Apr-03 (METAS, No 252-0250) Apr04
Referance 20 B Altenuater SN: 5085 (20b) 3-Apr-03 (METAS, No, 251-0340) Apr-04
Fluke Procoss Cellbvaler Typa 702 SN: 6295803 8-5op-03 (Sintrel SCS No. E-030020) Sap-04
Powar sensor HP 84814 MY41092180 18-5ep-02 (SPEAG, in house chack Oc-03} In house check: Oct QS
RF generalor HP 8584C US3842U01700 4-Aug-89 {SPEAG, In house check AugD2) In house chack: Aug5
Netwark Analyzer HP 8753E US37350585 18-0ct-07 {SPEAG, in house check Oct-03) In house check Qct 05
Nama Slgnature )
Catibrated by: " Nicg Vatterl - Y oo

Date issuad: February 2, 2004

This calibration certificate Is Issued as an intermediate solution until the acerediation procass (based on ISOAEC 17025 International Standardy for
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Probe ET3DV6

SN:1734

Manufactured: September 27, 2002
Last calibrated: December 16, 2002
Repaired: January 14, 2004
Recalibrated: February 2, 2004

Calibrated for DASY Systems

{Nole: non-compalible with DASY2 system|)
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ET3DV6 SN:1734 February 2, 2004

DASY - Parameters of Probe: ET3DV6 SN:1734

Sensitivity in Free Space Diode Compression”
NormX 1.59 pVAV/m)? DCPX 96 mV
NormY 1.52 pVHVIm)? DCPY 96 mVv
NormZ 1.55 pVI(VIim)? DCPZ 96 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Plese gsee Page 7.

Boundary Effect

Head 900 MHz Typical SAR gradient: 5 % per mm
Sansor Cener to Phantom Surface Distance 3.7mm 4.7 mm
SAR,, [%] Without Correction Algarithm 7.9 4,2
SARg, [%] With Correction Algorithm 0.1 0.2
Head 1800 MHz Typical SAR gradlent: 10 % per mm
Sansor to Surface Distance 37mm 4.7 mm
SAR. [%] Withoul Correction Algorithm 12.2 8.5
SAR,, [%] With Correction Algorithm 0.1 03

Sensor Offset

Proba Tip to Sensor Genler 27 mm
Oplical Surface Detection in tolerance

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

* numerical linearization parameter; uncenainty not required
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ET3DV6 SN:1734 February 2, 2004

Frequency Response of E-Field
( TEM-Cell:ifi110, Waveguide R22)
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ET3DV6 SN:1734

Receiving Pattern () , 0 = 0°

February 2, 2004

error{dB]

f =900 MHz, TEM cell ifi110

f=1800 MHz, WG R22
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ET3DV6 SN:1734 February 2, 2004

Dynamic Range f(SAR;..4)
( Waveguide R22)
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ET3DV6 SN:1734

February 2, 2004

Conversion Factor Assessment

f = 900 MHz, WGLS RS9 {haad) f= 1800 MHz, WGLS R22 (head)
30.0 4
35 1 ;
|
P30 E} 25.0 E — -
z 28" ! £ 200 §
= o
L E
2.0 - . ” )
g | S 150 | : : - -
g g E !
E 15 =
i <
< < 100 .
240 %%
i 5.0 1— | - -
0.5
! ;
0.0 L s 0.0 - —
0 20 40 60 o 20 40 60
z[mm} | z[mm]
i——a—;hﬁa@ﬁl —o—Measuremets | | —O—Analytical ?—Measuremetsl_’
1[MHz] Validity MHz]®  Tisaue Permittivity Conducllvity Alpha Depth ConvF Uncartalnty
900 800-1000 Head 415£5% 0.97 £ 5% 0,53 1.87 6.55 * 11.3% (k=2}
1800 1710-1910 Head 40.0:+ 5% 1.40x 5% 0.43 2.70 5.28 +11.7% (k=2)
2000  1900-2100 Head 400+ 5% 140+ 5% 052 2863 496 +11.3% (k=2)
835 750-950 Body 5521 5% 0.97 £ 5% 0.49 1.98 6.66 *11.9% (k=2)
1800 1800-2000 Body 53.3:5% 152+ 5% 057 274 489 £11.3% (k=2)
2000 1900-2100 Body 53.315% 1.52 + 5% .60 2.48 4468 £ 11.3% (k=2)

B Tha tolal standard unceralmty [s calculated as rogk-sumrsquare of slandard uncertainty of the Converslon Facter et callbration
frequency and the standard uncertainty for the Indicated fraquency band
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ET3DV6 SN:1734 February 2, 2004

Deviation from Isotropy in HSL
Error (8,0 ), f = 900 MHz

Error [dB]
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Spherical Isotropy Error < £ 0.4 dB
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