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APPENDIX F - DIPOLE CALIBRATION DATA
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Schmid & Partner
Engineering AG

Zaughiussirasas 43, B00E Turich, Swilesrlsed, Fhane +47 1 245 97 03, Fax +d41 1 245 97 79

Calibration Certificate

450 MHz System Validation Dipole

Type: D4S50Y2
Serial Number: 1007
Place of Calibration: ?Jrhh
Date of Calibration: July 4, 2002
Calibration Interval: 24 months

Schmid & Partner Engincerng AG hereby certifies, that this device has been catibrated on
the dule mdicated shove. The calibration wos performed in sccordance with spocifications
ond procedures of Schimd & Partner Enpmesnng AG,

Wherever applicoble, the standards uaed in the calibmbon process are traccsble to
indernational stemlinds. In all vther cises the standards of the Laborstory for EMF and

Microwswvg Electronics a1 the Swiss Federal Institule of Technology {ETH) in Zurich,
Swirrertand have been applied.

Calibrated by: D.W
Approved by, ;ﬂ-—-." Kf‘

HYUNDAI CALIBRATION & CERTIFICATION TECHNOLOGIES CO., LTD.
SAN 136-1, AMI-RI , BUBAL-EUP, ICHEON-SI,KY OUNKI-DO, 467-701,KOREA
TEL : +82 31 639 8518 FAX : +82 31 639 8525  www.hctec.co.kr
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Schmid & Partner
Engineering AG

Zaugheusstrasen 43, 8004 Zurich, Switzarlend, Fhone =41 1 345 97 00, Fax +41 1 245 9F 79

DASY
Dipole Validation Kit
Type: D450V2

Serial: 1007

Manufactured:  July 1, 2002
Calibrated:  July 4, 2002

HYUNDAI CALIBRATION & CERTIFICATION TECHNOLOGIES CO., LTD.

SAN 136-1, AMI-RI , BUBAL-EUP, ICHEON-SI,KY OUNKI-DO, 467-701,KOREA
TEL : +82 31 639 8518 FAX : +82 31 639 8525  www.hctec.co.kr
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L Messurement Conditions

The measurements were performed 10 the flat phantom flled with head simulatiog liquid of
the following electrical paremeiers 2t 450 MHz

Relagve Dhelectricny 44.4 + 5%
Conductiviry 087 mhoim  + 5%

The DASY3 System { Software version 3. 1d) with a dosimetric E-field probe ET3DVE
(SM:1307, Comversion fsctor 7.2 ut 450 MHz) was used for the messurements

Thes dipale wis mounted on the small tripod so that the dipols faedpoint was positioned below
the venter marking of the flat phantom and the dipoie was onented paralic] to the longer side
of the phantom. The standard messunng distanee wis 15mm from dipole comer w the figuid
surfnce inclading the fmm thick phantom shell. The included distance holder was used during
measurements for accurale distinee posito

The corrse grid with a gnd spacing of 20mm was ligned with the dipole. The Sx5x7 fine cube
wiis chosen for cube integrafion. Probe isolropy errors wene cancelled by measuring the SAR
with mormal and 207 turned probe orientations and averaging

The dipole input power (forward pewer) was 397 mW + 3% The résults are normaliced 1o
1% inpud power

L SAR Measurement
Sundard SAR-mensurements were performed with the phantom according 1o the measurerment
conditions described insection 1. The results have been normalized o o dipole nput power of
| W (forward power), The resulting averaged SAH-values are:
averaged over 1em' (1 g) of tissue 4.78 mWig { Advanced Extrapolation)
sveraged over 10.em’ (10 g) of tissue: 34T mWig { Advanced Exirapolation)

Advinced extrapolation has been apphied to the messured SAR values o compensate for the
probe boundary effect (see DASY User Manua! for detuils),

HMoge: 17 the Tiguid parnmensrs for valldation are slighaly different from the ones used for initial
calibration, the SAR-values will be different s well,

HYUNDAI CALIBRATION & CERTIFICATION TECHNOLOGIES CO., LTD.
SAN 136-1, AMI-RI , BUBAL-EUP, ICHEON-SI,KY OUNKI-DO, 467-701,KOREA
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3 Dipale Impedance and Retarn Loss

The impedance wes measurad a the SMA-connector with a petvwork analyesr and numerically
transfonned to the dipole feedpodns. The trensfirmation perameters rom the SMA -comnectr
1o the dipole feedpoint are

Elecsrical deloy- 1352 ms  (one dircenion)
Transmissicn factor: 0.906 {voltage transmmission, ene direction )

The dipole wies positioned ut the at phuntom sections scoording to seetion | und the distance
holder was mn place during impedance messrements

Feedpoint impadance at 450 MITz Re{Z)= 57.7o
Im [£}= K70
Return Loss ar 450 MHz -21.0dB
4  Handling

Do not apply excessive fonee 1o the dipole srma, becanse they might bend Bending of the
dipole arms stresses the soldered connectsons near the feedpoint leading to a demage of the
dipoke,

& Deign
The dipole 15 made of gandard semingd coaxal cable. The center conducior of the fesding

Tine 3 directly connected 1o the sceond arm of the dipole. The antenns is therelire short-
cirewited for DC-signals

6. Power Tesi

Afier long term wse with [00W mdiated power, only & shight warming of the dipoie near the
feedpont can be measured.

HYUNDAI CALIBRATION & CERTIFICATION TECHNOLOGIES CO., LTD.
SAN 136-1, AMI-RI , BUBAL-EUP, ICHEON-SI,KY OUNKI-DO, 467-701,KOREA
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Yalidation Dipole D450V2 SN: 007, d= 15 mm

Fraquency: 450 &He, Sntenm gt Power: 357 [mW]

Fhantom Wame. Calibrmion, O Spacing. O = 300, Dy = 2041, Dz = 100

Probe: ETIDVE - SWLI0T, ComdiT 207 20,7 20%, Crest factor 1.0, Fead 450 MHe & « 087 mbo'e g, = 44 4 p= |00 glam®

Cubes (2); Pewk: 287 mWiy+ 003 dB, SAR (151 |9 wWig£003 @R SAR (10gh | 26 mWig = 003 0B {Advanced extpapilaiion
Pemetrstion depth: 13,2 (V19, 14,8} [mm]

S & Paniper Engreenng AG, Turch, Switrerand
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WValidation Dipole D450V2 SN 1007, d = 15 mm

Fresguency 450 ML, Ao Inpuri Power: 397 [mW]

Framom M. Calibraiion. Ord Specugg. D= 3000, Dhe= 200, D = 10D

Probe: ETS0VE - BR1%07; ConuF{7 20,7 20,7 209 Crest facior: 1.0 Head 450 MHe & = 087 mhvm e, = 344 p = | 00 ylom!

Cubes {1} Peak: 10T m'Wig=002 dB, SAR (Tgh 100 mWig =008 48, SAR {105) | 51wy £ 00 J8 , (Woos-se eqmpolemong
Penetnition depth E24 {107, 14.5) fmm]

Schmid & Panner Emgneenng AD, Tunch, Switzeiand
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