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HCT

Report No.: HCT-SAR04-0601 FCCID : PP4TX-170SA DATE : June 05, 2004

Callbration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, 8004 Zurich, Bwitzeriand

Cllent Hyundal CT (Dymstec)

CALIBRATION CERTIFICATE

Otjactis) ET3DVé - SN:1609

Calibration procedurals) : QA CA,L-U“ ﬂ.'z
Calibratian pracedure for dosimetric E-ﬂeld pmbas

Callbration date: January 22, 2004

Candition of the calitrated tsm |1 Tolerance (according to the specific calibration document)

This callbratlon cenlficale documents the traceabiity 1o national stanclerds, which realize Ine physical units of measursments {S51),
The measurements and the uncartalnties with corfidance probability are given an tha following pagas and are pan of the carificate.

All calibraions have been conducted in the dosed laberatory fadlity: envirenment temperature 22 +/- 2 degrees Celsius and humidity < 756%.

Calitvation Equipment wsed (METE critical for calibration)

Modal Typa D # Cal Data (Calibrated by, Cortificate Me.) Schoduled Calibration
Powar mater EFM E44158 GB41203874 2-Apr-03 (METAS, No 252-0260) Apr-04

Power senser E44124, MY 41485277 2-Apr-03 [METAS, No 252-0250) Apr-04

Refarance 20 d&: Atsnuator SN 5086 {20b) FApr-02 (METAS, ho, 251-0340) Apr-0d

Fluke Procass Callbrator Typa 702 SN: 6295803 8-5ep-03 {Sirtral SCS No. E-030020) Sap-04

Power sensor HP B4AS1A MY41092180 18-5ep-02 (SPEAG, In hauss chack Oct-03) In house check Oct 05
RF generator HF B684C US3642001700 4-Aug-88 [SPEAG, in house check Aug-02) In house check Aug-05
Network Analyzar HP B753E US37390585 18-Qct-01 (SPEAG, in house check Oct-03) In house check: Oct 05

Name Function Signatura

Callbrated by: ‘Nico Vetted - Tachmdan W
Approved by: HKafePokavie - .- oo Laboratory Ditestor - / z g 4@; b

Date issued: Januaty 23, 2004

This callbration carificate |s isuad as an Intermadiata solution untl the acereditation process (based on ISONEC 17025 International Standard) far
Callbration Laboratory of Schmid & Pariner Engineering AG Is completed.
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HCT

Report No.: HCT-SAR04-0601 FCCID : PP4TX-170SA DATE : June 05, 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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HCT

Report No.: HCT-SAR04-0601 FCCID : PP4TX-170SA DATE : June 05, 2004

ET3DV6 SN:1609 January 22, 2004

DASY - Parameters of Probe: ET3DV6 SN:1609

Sensitivity in Free Space Diode Compression”
NormX 1.72 pVHVIm)? DCPX 9 mV
NormY 1,72 pVI(VIm)? DCPY 8 mV
NormzZ 1.72 pVIVIm)? DCPZ 9 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Plese see Page 7.

Boundary Effect

Head 900 MHz Typical SAR gradient: § % per mm
Sensor Cener to Phantom Surface Distance 37 mm 4.7 mm
SAR,, [%] Without Correction Algorithm 9.2 50
SAR,, [%] With Correction Algarithm 0.1 0.2
Haad 1800 MHz Typical SAR gradient: 10 % per mm
Sensor to Surface Distance 37mm 4.7mm
SAR,, [%] Without Corraction Algarithm 13.5 83
SAR,, [%] With Correction Algorithm 0.2 0.2

Sensor Offset

Proba Tip to Sensor Center 2.7 mm
Optical Surface Detection 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%.

* numerical linsanzaticn parameter. uncemainty not required
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HCT

Report No.: HCT-SAR04-0601 FCCID : PP4TX-170SA DATE : June 05, 2004

ET3DVE SN:1609 January 22, 2004

Frequency Response of E-Field
{ TEM-Cell:ifi110, Waveguide R22)
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HCT

Report No.: HCT-SAR04-0601

FCCID : PP4TX-170SA DATE : June 05, 2004

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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Axlal Isotropy Error< 0.2 dB
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HCT

Report No.: HCT-SAR04-0601 FCCID : PP4TX-170SA DATE : June 05, 2004

ET3DVE SN:1609 January 22, 2004

Dynamic Range f(SARq.q)
{ Waveguide R22)
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Probe Linearity <1 0.2 dB
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HCT

Report No.: HCT-SAR04-0601

FCCID : PP4TX-170SA

DATE : June 05, 2004

ET3DV6 SN:1609

January 22, 2004

Conversion Factor Assessment

f =900 MHz, WGLS R9 (head)
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f = 1800 MHz, WGLS R22 (head)
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—8— Analytical =o—Measuremets

f[MHz] Valldity MHzI®  Tissue Permittivity Conductivity Alpha Depth  ConvF Uncertalnty
450 400-500 Head 435+5% 0.87:5% 073 188 6.88 +15.9% (k=2)
900 800-1000 Head 415:+5% 097 5% 0.58 1.80 6.62 % 11.3% (k=2)
1800 1710-1910 Head 400+5% 140%5% 0.48 267 528 £11.7% (k=2)
2450  2400-2500 Head 382x5% 1.80x5% 1.08 1.82 4,83 +8.7% (k=2)
450 400-500 Body 567+5% 0844+5% 086 1.50 B.73 +15.8% (k=2)
835 750-850 Body ;.55.2 +5% 09715% 047 2.20 657 £ 11.8% (k=2)
1800  1800-2000 Body 533%5% 15215% 080 278 489 +11.3% (k=2)
2450  2400-2500 Body 52725% 19515% 148  1.47 482 £8.7% (k=2)

% The total standard uncarteinty is calculated s root-sum-square of standard uncertainty of the Conversion Factor at calibration
fraquendcy and the standard uncenainty for the Indicated frequancy band.
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HCT

Report No.: HCT-SAR04-0601 FCCID : PP4TX-170SA DATE : June 05, 2004

ET3DV6 SN:1609 January 22, 2004

Deviation from Isotropy in HSL
Error (0,4 ), f= 900 MHz

Error [dE]

B-1.00--0.80 W-0.80--0.60 W-0.60--0.40 W-0.40--020 @-0.20-000
00.00-0.20 @0.20-0.40 DO040-080 DO0.60-080 EO.80-1.00 |

Spherlcal lsotropy Error < 1 0.4 dB
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HCT

Report No.: HCT-SAR04-0601 FCCID : PP4TX-170SA DATE : June 05, 2004

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, B004 Zurich, Switzerland

Client Hanwha (Dymstec)

CALIBRATION CERTIFICATE

Object(s) ET3DV6 - SN:1607

Calibration procedure(s) QA CAL-01.v2 : ;
Calibration procedure for _dosi'mmr_l'c E-flald_-probas

Calibration date: Aprﬂ 28, 2004

Condition of the calibrateditem [N Tolerance (according to the specific calibration document)

This calibration certificate documents the traceability to national standards, which realize the physical units of ments (Si).
The meast and the uncertainties with confid probabiity are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility. P 22 +/-2 deg Celsius and humidity < 75%.

Calibration Equipment used (M&TE critical for calibration)

Model Type ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power meter EPM E442 GB37480704 6-Nov-03 (METAS, No. 252-0254) Nov-04

Power sensor HP B481A US37292783 6-Nov-03 (METAS, No. 252-0254) Nov-04

Fluke Process Calibrator Type 702 SN 6295803 B-Sep-03 (Sintred SCS No. E-D30020) Sep-04

Power sensor HP B481A MY41092180 18-Sep-02 (SPEAG, in house check Oct-03) In house check: Oct 05
RF generator HP 8684C US3642U01700 4-Aug-89 (SPEAG, in house check Aug-02) In house check: Aug-05
Network Analyzer HP 8753E US37390685 18-Oct-01 (SPEAG, in house check Oct-03) In house check: Oct 05

Name Function Signature

Calibrated by: Nico Vettedi : Technician: ?’ 5 : ‘ g
Approved by: Katja Pokovic - ‘Laboratory Director /ﬁ & % Z

Date issued: April 28, 2004

This calibration certificate is issued as an intermediate solution until the accreditation process (based on ISONEC 17025 International Standard) for
Calibration Laboratory of Schmid & Partner Engineering AG is leted
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HCT

Report No.: HCT-SAR04-0601 FCCID : PP4TX-170SA DATE : June 05, 2004

Probe ET3DV6

SN:1607

Manufactured: July 27, 2001
Last calibrated: August 7, 2001
Recalibrated: April 28, 2004

Calibrated for DASY Systems

(Note: non-compatible with DASY2 system!)
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HCT

Report No.: HCT-SAR04-0601 FCCID : PP4TX-170SA DATE : June 05, 2004

ET3DV6 SN:1607 April 28, 2004

DASY - Parameters of Probe: ET3DV6 SN:1607

Sensitivity in Free Space Diode Compression”
NormX 1.74 PVI(V/m)? DCPX 90 mV
NormY 1.80 uV/(V/m)? DCPY 90 mV
NormZ 1.74 uV/(Vim)? DCPZ 80 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Plese see Page 7.
Boundary Effect
Head 900 MHz Typical SAR gradient: § % per mm
Sensor Center to Phantom Surface Distance 3.7Tmm 4.7mm
SAR,, [%] Without Correction Algorithm 88 4.4
SARG. [%] With Correction Algorithm 0.0 0.1
Head 1800 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 3.7mm 4.7 mm
SAR,, [%] Without Correction Algorithm 14.5 9.8
SARg, [%] With Correction Algorithm 02 0.2
Sensor Offset
Probe Tip to Sensor Center 27 mm
Optical Surface Detection 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%.

* numerical linearization parameter. uncertainty not required
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HCT

Report No.: HCT-SAR04-0601 FCCID : PP4TX-170SA DATE : June 05, 2004

ET3DV6 SN:1607 April 28, 2004

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

Report No.: HCT-SAR04-0601 FCCID : PP4TX-170SA DATE : June 05, 2004

ET3DV6 SN:1607 April 28, 2004

Receiving Pattern (¢) , 6 = 0°

f =900 MHz, TEM cell ifi110 f=1800 MHz, WG R22 ‘
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Axial Isotropy Error< 0.2 dB
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g

Report No.: HCT-SAR04-0601

FCCID : PP4TX-170SA

DATE : June 05, 2004

ET3DV6 SN:1607 April 28, 2004
Dynamic Range f(SARy.q)
( Waveguide R22)
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Probe Linearity <+ 0.2 dB
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HCT

Report No.: HCT-SAR04-0601 FCCID : PP4TX-170SA DATE : June 05, 2004

ET3DVé6 SN:1607 April 28, 2004

Conversion Factor Assessment

f =900 MHz, WGLS R9 (head) ‘ I f=1800 MHz, WGLS R22 (head)
300 -
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| —e—Analyical —o0— Measuremets | ‘ —8—Analytical —o—Measuremets |

1[MHz] Valldity [MHz)®  Tissue Permittivity Conductivity Alpha Depth  ConvF Uncertainty

900  800-1000 Head 41.5+5% 0.7 +5% 081 1860 8.22 +11.3% (k=2)
1800  1710-1910 Head 40.0+5%  1.40%5% 053 260 510 #11.7% (k=2)
835  750-950 Body 55.2+5% 0.97 5% 062 190 .26 *11.9% (k=2)
1900  1800-2000 Body 53.3+5% 1.52%5% 063 267 454 +11.3% (k=2)

® The total standard uncertainty Is calculated as root-sum-sguare of standard uncertainty of the Conversion Factor at calibration
frequency and the standard uncertainty for the indicated frequency band,
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HCT

Report No.: HCT-SAR04-0601 FCCID : PP4TX-170SA DATE : June 05, 2004

ET3DVE SN:1607 April 28, 2004

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

Error [dB]

-1.00-0.80 B-0.80-0.60 M-0.60-0,40 H-0.40-0.20 M-0.20-0.00
00.00-020 H020-040 D040-060 MO060-080 MO0.80-1.00

Spherical Isotropy Error < £ 0.4 dB
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