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Report No.: HCT-SAR04-0402 FCC 1D : RURACH-770 DATE : April 07,2004

Callbration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, 8004 Zurch, Switzerland

Cllent ‘Hyundal CT (Dymstec)

"CALIBRATION CERTIFICATE

Objectis} ET3DV6 - SN:1608

Calibration procedurafs) QA CA.L 01 Nz
Calibratlon procadura for dostmetrlc E-ﬂeld probes.

Callbration date: January 22,2004

Condiion ofthe calibrateditem I Tolerance (according to the specific calibration document)

This callbralion centificala documeants the traceability to national standards, which reslize Ihe phyveical urats of measuraments (S1),
The measursments and the uncartalniles with confidence probabllity are glvan on the fallawing pages and are part of the cartificate.

Al calibrations have been conducted in the closad laboratory faclity: erwiranment temperature 22 +4- 2 degrees Calsius and hurmidity < 75%.

Calitation Equipment used {M&TE crifical for calibration)

Modal Type D # Cal Date (Calibrated by, Cartificate No.) Scheduled Calibration
Pawar mater EPM E44158 3B41203874 2-Apt-023 (METAS, Mo 252-0250) Apr-04

Power sansor E4412A MY 41495277 2-Ap-03 (METAS, No 252-0250) Apr-04

Referance 20 ¢B Atenuator SN; 5086 {20b) F-Apr-03 (METAS, No. 261-0340) Apr-0d

Fluke Process Callbrator Typa 702 SN 6296803 8-3ep-03 {Slntrel SCS No. E-030020) Sep-04

Power sensor HP 84814 WY41092180 18-Sap-02 (SPEAG, In house check Oct-03) In house check: Oct 05
RF generator HP 8584C US3642U01700 4-Aug-09 (BPEAG, in housa check Aug-02) In house chack: Aug-05
MNebwork Analyzer HP B753E US37320585 18-0ct-01 {SPEAS, in house check Oct-03) In howee check, Oct 05

Harme Function Signature

Callbrated by, Mice Veter S Tedhniclan-

Approved by: Katia Pokovie - S0 Laboratory Diedtar

Date issued, January 23, 2004

This callbration cerUficats s issued es an intermediate solltion untl the accreditation process (based on ISONEG 17025 International Standard) for
Callbration Laboratory of Schmid & Parines Engineering AG Is complated.
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Report No.: HCT-SAR04-0402 FCC 1D : RURACH-770 DATE : April 07,2004

Probe ET3DV6

SN:1609

Manufactured: July 27, 2001
Last calibrated: June 20, 2002
Recalibrated: January 22, 2004

Calibrated for DASY Systems
(Note: non-compatible with DASY2 system|)
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Report No.: HCT-SAR04-0402 FCC 1D : RURACH-770 DATE : April 07,2004

ET3DVE SN:1609 January 22, 2004

DASY - Parameters of Probe: ET3DV6 SN:1609

Sensitivity in Free Space Diode Compression”
NormX 1,72 pVI(Vim)? DCPX 96 mV
NormY 1.72 pVi(Vim)* DCPY 9% mV
NormZ 1,72 pViVIm)? DCPZ 98 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors}

Plese see Page 7.

Boundary Effect

Head 800 MHz Typical SAR gradient: 5§ % per mm
Sensor Cener to Phantom Surface Distance 3.7mm 4.7 mm
SAR,, [%] Without Correction Algorithm 9.2 5.0
SAR,; [%6] With Correction Algorithm 0.1 0.2
Head 1800 MHz Typical SAR gradient: 10 % per mm
Sensor to Surface Distance 37Tmm 4.7mm
SAR, [%] Without Correction Algarithm 136 8.3
SAR,, [%] With Correction Algorithm 0.2 0.2

Sensor Offset

Probe Tip to Sensor Center 27 mm
Optical Surface Detaction in tolerance

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%.

A numerical ineanzation parameter. uncertainty not required
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Report No.: HCT-SAR04-0402 FCC 1D : RURACH-770 DATE : April 07,2004

ET3DV6 SN:1609 January 22, 2004

Frequency Response of E-Field
( TEM-Cell:ifi110, Wavegulde R22)
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ET3DVE SN:1609 January 22, 2004

Receiving Pattern (¢) ,6 =0°

f =800 MHz, TEM cell ifi110 f=1800 MHz, WG R22
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ET3DV6 SN:1609 January 22, 2004

Dynamic Range f(SAR}q.q)
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ET3DV6 SN:1609 January 22, 2004

Conversion Factor Assessment

f = 500 MHz, WGLS R9 (head) f = 1800 MHz, WGLS R22 (head)
300
|
| |
| _ 250
z il Z 200 ={=;
r oo
= 20 | - £
g S 150
=
E 15 §
("4
100
% 1.0
0.5 5.0
0.0 : , 0.0 Ry .
0 20 40 60 0 20 40 60
z[mm] z[mm]
|
| —8—Analytical —¢—Measuremets [ —a—Analytical —¢—Measuremets -

T[HHZ_] Validity MHzI®  Tissue Permittivity Conductivity Alpha Depth ConvF Uncertainty

450 400-500 Head 435+5% 087x5% 073 188 6.88 15.9% (k=2)
200 800-1000 Head 415x5% 0.97+5% 0.58 1.80 6.62 +11.3% (k=2)
1800  1710-1910 Head 400+5% 1.40+%5% 0486 2.67 5.29 1+ 11.7% (k=2)
2450  2400-2500 Head 28.2+5% 1.80%5% 108 182 4.83 +8.7% (k=2}

450 400-500 Body 567 +6% 084%8% 086 150 6.73 % 15.9% (k=2)
835 750-850 Body 5524 56% 097 5% 047 220 657 £11.9% (k=2)
1800  1800-2000 Body 533#6% 1.52%5% oe0 278 489 +11.3% (k=2)
2450  2400-2500 Body 52745% 195£5% 148 147 482 +9.7% (k=2)

9 The total standard uncartainty is calculated as rogt-sum-square of standard uncertainty of the Conversion Factor at calibration
fregquency and the standard uncenainty for the indicated frequency band
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Deviation from Isotropy in HSL
Error (0,4 ), f= 900 MHz

Etror [dB]

W-1.00-0.80 W-080--060 W-0.80-0.40 @-040-020 @-020-000
Oo000-020 @020:040 DO040-060 D060-080 @OED-1.00

épharlcal Isotropy Error< £ 0.4 dB
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