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

' Validation Data (835MHz Brain)

Dipole 835 MHz
240 [ Phantoms Flat Section: Position: (90%,90%); Frequency: 835 MHz
FProbe: ETADVE - EM1609; ConwF(5.62,6.62.6.62); Crest factor: 1.0, Brain 835 MHz: o= 0,90

mhodm g, = 41,9 o = 1,00 2/cm?®

Cukes 2) SAR ﬁg) 996 mWsz £ 0.01 dB, SAR (102): 6,39 mW/z £ 0.00 AB
Coarse: Dz = 2000, Dw = 20.0, Dz = 10,0

Powrerdrift: 0,04 4B

Corirment:

835MHz Brain Dipole Validaton (DR3EVES 5.8 441)

Antenna mput Power: 30 dBr (1 W)

HCT Ceo,, Ltd, Brain Tissue swmidatng Liguid

Liqud Temperature: 21.6 °C

Date Tested: April 2, 2004
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DATE : April 07,2004

[utr]

Vo

FCC ID : RURACH-770

Report No.: HCT-SAR04-0402

Probe: ET3DVE - BN1608; ConvF(6,62,6.62,6.62); Crest factor: 1.0; Brain 535 MHz: o = 0,50

SAM I FPhantom: Secton: Positon: | Frequency: 835 MHz

Dipole 835 MHz

1.00 g/cms

mho/m £, =41.9 p
Z-Axis: Dx

0.0,Dz =510

0.0, Dy

8360MHz Brain Dipele Validation (DB3RV2S 5.0 4413

Anterma nput Power: 30 dBm (1 W)
HCT Ce., Ltd, Brain Tissue Simulating Liguid

Liguid Temperature: 21.6 °C
Date Tested: April 2, 2004
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Report No.: HCT-SAR04-0402 FCC ID : RURACH-770 DATE : April 07,2004

' Dielectric Parameter (835MHz Brain)

Title : ACH-770

SubTitle : 835 MHz Brain

April DX, 2004 D3-46 AN

Frequency £ e

800.000000 MHz 42.3560 19.6223
805.000000 MHz 42.2551 19.6182
8§10.000000 MHz 42.1776 19.5755
§15.000000 MHz 42.1604 19.5921
8§20.000000 MHz 42.1055 19.5280
825.000000 MHz 42.0371 19.5269
830.000000 MHz 41.9501 19.5042
6§35.000000 MHz 41.8911 19.4807
840.000000 MHz 41.8294 19.4367
845.000000 MHz 41.7163 19.4288
850.000000 MHz 41.6911 19.3962
8§55.000000 MHz 41.6024 19.3926
§60.000000 MHz 41.5244 19.3862
8§65.000000 MHz 41.4489 19.3487
870.000000 MHz 41.3771 19.3208
875.000000 MHz 41.3183 19.2998
880.000000 MHz 41.2671 19.2669
885.000000 MHz 41.1375 19.2725
890.000000 MHz 41.0950 19.2629
895.000000 MHz 41.0465 19.2303
900.000000 MHz 40.9404 19.2351
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Report No.: HCT-SAR04-0402 FCC ID : RURACH-770 DATE : April 07,2004

' Dielectric Parameter (835MHz Muscle)

Title - ACH-770

SubTitle - 835 MHz Body

Aprsl DX, 2004 D9-44 AN

Frequency £ e

800.000000 MHz 56.5184 20.7620
805.000000 MHz 56.4695 20.7136
§10.000000 MHz 56.4253 20.6753
§15.000000 MHz 56.3685 20.7210
§20.000000 MHz 56.2267 20.6860
825.000000 MHz 56.1017 20.6503
830.000000 MHz 55.9639 20.6555
835.000000 MHz 55.9030 20.6145
840.000000 MHz 55.7699 20.6127
845.000000 MHz 55.6778 20.5409
850.000000 MHz 55.6052 20.5172
855.000000 MHz 55.5601  20.5050
860.000000 MHz 55.4711 20.4884
865.000000 MHz 55.5155  20.4522
870.000000 MHz 55.4549  20.4467
875.000000 MHz 55.4067 20.5112
880.000000 MHz 55.3791 20.5297
8§85.000000 MHz 55.2418 20.390Z2
8§90.000000 MHz 55.2362 20.3529
8§95.000000 MHz 55.1897 20.4479
900.000000 MHz 55.1209 20.5094
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Report No.. HCT-SAR04-0402 FCC 1D : RURACH-770 DATE : April 07, 2004

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, BI04 Zurich, Switterkand

Client

Object(s)

Calibration prooedure(s)

This calibration staternent documents traceabilty of MATE used in tha calbration procedures and conformity of the procedures with the ISOAEC
17025 international standand,

A ealbrations have basn conducted in e closed Inbaratary faclity: amdronment tempemiure 22 4 2 degrees Celsius and himidey < 75%.

Caltrafion Equinment used (M&TE critical for cafbration)

Medel Type e Cal Date {Calibrated by, Cerfificate No ) Schaduled Calibration
Power senant HP B4ETA My41082317 18-0ct-02 (Agllent, Mo, 20021018) ict-0d
Pover senmor HP 84814 LsaTpeaTan 30-0cl-02 (METAS, Mo, 252.0238) Oed-03
Power meter EPM E442 GAIT4B0T4 3006402 (METAS, No, 252-0238) Oct-od
RE gensrator R&S SML-03 100898 T-M0e-2002 (RAS, No. 20-92388) It hase check: har-08
Natwork Analyzer HP 8753E LS27300585 18.0ci-01 (Agilent, Mo, 24BR1033101) It hase check: Oet 03

Calipratad by:

Dl issund; Octoher 10, 2003

This calibration cerificale @ ssued a5 an inermeadiate solulion untl the sccreditation process (based on ISOVEC 17025 ntemational Standarnd) for
Calibration Labaratory of Schimid & Pariner Engineening AG fs compbeted,

HR-RPOICI06T-A Page 1 (1)

HYUNDAI CALIBRATION & CERTIFICATION TECHNOLOGIES CO., LTD.
SAN 136-1, AMI-RI , BUBAL-EUP, | CHEON-SI,KY OUNKI-DO, 467-701, KOREA
TEL : +82 31 639 8518 FAX : +82 31 639 8525  www.hct.cokr



Vo

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

Schrmad & Partrer Enginearing AG

l»

p_ e a g

Zeughausstrasse 43, 8004 Zunch, Swiszerland
Phona +41 1 245 9700, Fex +41 1 245 5773
infoifiapag oo, N EReag aom

DASY

Dipole Validation Kit
Type: D835V2

Serial: 441

Manutactured: March 9, 2001
Calibrated:  October 3, 2003
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Report No.: HCT-SAR04-0402 FCC 1D : RURACH-770 DATE : April 07,2004

1. Measurement Conditions

The measurements wers performed in the Mat section of the SAM twin phantom flled with head
simulating solution of the following clectncal parameters at 835 MHz:

Relntive Dielectricity 43.0 1 5%
Conductivity .90 mha'm & 5%

The DASYS System with a dosimetric E-field probe ET30V6 (8N 1507, Conversion factor 6.7 af 835
WiHz) was used Tor the measurements

The dipole was mounted on the small tinpod so that the dipole feedpoint was positioned below the
genter marking of the ot phantom section and the dipole was onented parallel (o the body axis (the
long side of the phantom). The standard measuring distance was 13mm from dipole center to the
solution surface. The included distance spacer was used during measurements for accurate distance
positicing

The coarse grid with a gnd specing of 1 5mm wes ahigned with the dipola. The Tx7x7 fing cabe was
chosen for cube integration

The dipole input power (forward power) was 250 mW = 3 %, The results wre normalized to ['W input
powiET

- SAR Messurement with DASY 4 Svstem

Standard SAR-measuréments were performed accordmg to the measurement condifions described in
section 1, The results (see figure supplied) have been normalieed fo & dipole input power of W

{ forward power), The resulting sveraged SAR-values measured with the dosimetric probe ET3DV6
SMS0T and applying the advanced extrapolation are:

averaged over | em’ {1 g) of tissue: 9,24 mWig £ 16.8 % (k=2)'

avernged over 10 cm’ (10 ) of tissue 6.08 mW/g = 162 % (k=2)

" validation uncertainty
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Report No.: HCT-SAR04-0402 FCC ID : RURACH-770 DATE : April 07, 2004

3. Dipaole Impedance and Return Loss

The mpedance was mesured at the SMA-connector with o network analyzer and numerically
rransformed 1o the dipole feedpoint. The mmansformation parameters from the SMA-commector to the
dipole feedpoint wre

Electrical delay L3777 ns  {ome divection)

Transmission factor 0,983 {voltage transmission, one direction)

The dipole was positioned at the flat phantom sections according te section 1 and the distance spacer
was 0 place duning impedance measurements.

Feedpomnt impodance at 835 MHz RefZ] = 5200
Im{Z}= -6l 02
Retum Loss at 835 ME= -24.1 dB

4. Handling

Do not apply excessive force to the dipale arms, because they might bend. Bending of the dipole arms
siresses the soldered connections near the feedpoint leading to n damage of the dipole

5 Diesig

The dipole is made of standard semingid coaxial cable, The center comductor of the feeding ling is
directly connected to the second arm of the dipole. The antenna 18 therefore short-circuited for DC-
sipnals

6. Power Test

After long term use with 100W radisted power, only & slight warming of the dipole near the feedpoini
can be measured.
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Report No.: HCT-SAR04-0402 FCC 1D : RURACH-770 DATE : April 07,2004

Page | of 1
ConvF(6.7, 6.7, 6. 7Date'Time; 10/03/03 12:18:18

['est Laboratory: SPEAG, Zurich, Switrerland
IUT: Pipole 835 MHz Type: DEISV; Serial: DEISVI - SN441

Communication System: CW-835, Frequency: 835 MHzDuty Cyele: 111
Medium: HSL 835 MHz (g = 0.9 mho/m, e =43, p= 1000 kg'm 1]

Phantom sectior: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)

DASYd Configuration

Probe: ET3DV6 - SN1507, ConvF(6.7, 6.7, 6.7); Calibrated: 1/18/2003

Sensor-Surface; dmm (Mechanicsl Surface Detestion))

Electronics. DAEI - SN41 1 Calibmted: 1/16/2003

Phantom: SAM with CRP - TP1006, Type: SAM 4.0, Sexial: TP: 1006

Measurement BW, DASY4, V4.1 Build 47, Postprocessing SW: SEMCAD, V1.8 Buld 60

" "% & @

Pin =250 mW; d = 15 mm/Area Sean [81x81x1): Messurement grid: dx=15mm, dy=15mm
Reference Value = 54.7 Vim

Power Drift = 0.003 dB

Maximum value of SAR =2 48 mW/g

Pin = 250 mW; d = [5 mm/FZoom Scan (TxTaTHCabe §: Measurement grnd; dx=5mm, dy=3mm,
dz=5mm

Peak SAR (exirapolated) = 3,43 Wike

SAR(] g) =231 mW/g, SAR{10 g) = 1.52 mW.g

Reference Valse = 54.7 Vim

Power Drift =0.003 dB

Maximum value of SAR =25 mWig

a8
L]

-2l

-25

0dB =2 5mWig
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Report No.: HCT-SAR04-0402 FCCID : RURACH-770 DATE : April 07,2004
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