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Condition of #he aaltrated fem

Calbwation Equipmint used (MATE erilical for salbration)

This calibration statarment documents fraceabiity of MATE used inihe cabrahon procediras and canformity of the proaedures with the ISOIEC
FT0RS infternmticnal stendard,

AR ealbrations have bern eandusied in the cloasd fabarabory fasiity: onviramment lemperitute 22402 degrees Celsivs snd hamjdey « 75%.

Modsl Type Ba Cal Date {Calibrated by, Carificate No.y Sehoduled Caigraton
Fower sormor HP BAE1 A MYA 1082317 TE-Cit-0F (Apllent, fin. 20021014) Cit-04

Pownr samsar HP B34 USRS 30.0:1-02 {METAE, Mo, 252 0738} e

Power mpier EPM Ed42 GEITLBOTIM 300102 (METAS, No, 252-0238) Oot-03

RF geserator RAS SML-03 100898 2T-Min-2002 (RAS, No, 20-92380) in house checic Mar-05
Matwerk Anahzer HP BT53E Us37200588 18-0cf-01 (Agient, N, 28BR1023101) I house chask: Ot 03
Calimted ty:

Approved by

This calilration certificste | Exued 25 an intermedists solution unl the acemditation process (besed on ISOIES 17029 isemations! Stndend] for
Calibration Laborptory ot Schemid & Farnes Enginssning A5 s complated,
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DASY

Dipole Validation Kit
Type: D835V2

Serial: 441

Manufactured: March 9, 2001
Calibrated: October 3, 2003
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1. Measurement Conlithons

The mebsurements were performid in the (Tt section of the 5AM twin phontom: filled with bead
simulating solution of the following clectrical parmmeters at §35 Mz

Relative Dheleotncity 430 1 5%
Comluctrvity 0 mho/m £ 3%

The DAS Y4 System with g dosimetric E-field probe ET30VE (SN:1507, Conversion factor 6 7 af B33
W) wis wsed Tor the mensurements

The dipole was moumed on the small tripod 5o that the dipole feedpoint was posiioned below the
center marking of the [t phantom séction and the dipole was onented parallel w the hody nxis (the
longside of the phantom). The stenderd measuning distance wos | Smm from dipole center (o the
sofution surface The imeluded distance spacer was used durtng mensuremenis for accurate distance

peEitionmg

[he conrse grid with & grod specig of | 5mm was shgned with the dipole. The Tx7x7 fine cube was

chogen fint cube integmtion
The dipole input power (forward power) was 2350 mW £ 3 %% The fesults uea pormalieed 1o |W anput
s

2 SAR Mensurement with IMASY4 Svstem

Standard SAR-measorements were performed according (o the measurament condibions described in
section | The results (see figure supplied) have been normalized toa dipole mput power of’ TW
(firward power), The resulting averiged SAR-values measized with the dosimetne probe ET30VE
SHTE0T7 nrd apglvin g the sdvanesd extrapolotion are!

dveraged over 1 em’ (1 g) of tissue 9.24 mWig + 168 % (-2

avemued pver 10 cm' (10 @) of tissue 6,08 mWig < 16.2 % (k=2

validation uncertaity
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3. Dipale Impedince and Return Loss

[he impedance was messred al the SMA-commecior with o network-analdyvzer and numerically
mansiormed to the dipale feedmnnt The tansformation pammmeters from the SMA-connector (o the
dipole fesdpoint ane

Electricnl delay LATT o (ooe direction)

Iransmission facton 0983 {voltnge transmission, one direction )

Thi dipule wos positoned ot the flnt phontom sections aceording 1o section | and the distance spacer
was 1 place dunmy impedance mensurements:
Feedpomt impodanoe at B35 MHx Re(f} = SLOO
Im [£]l= /.10

Ketorn Loss a1 835 Mz -24.1 dB

4. Handling

Do ot apply exeessive foree 1o the dipole prms, because they might hend. Bending of the dipale arms
stresses the soldered connections newr the feedpoint leading fo o domage of the dipole

5. Desigri

he dipole is mude of standard semimgid coaxial gable. The comter conducior of the feiding fine is
directly connacted 1o 1he second mme of the dipole. The antenna & therefore short-cirouited for DC-
s1gnils

f, Power Test

Mlter tong term tise with [KOW redinted power, onby o shight wanming of the dipole near the feedpain
cin be measured.
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Page | of |
ConvF(6, 7,67, 6, TiDoe Time; 1(003/03 12185148

I'ést Loborstory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: RISV Serinl: DRISVI - SN44)

Commumication Sysem: CW-835, Frequency. 833 MHz Doty Cyale; 101
Medium: HSL 835 MHz (o =09 mho/m, g, =43, p= 1{HK) ]igrm]i

Fhantom section: Flat Saction
Measurement Stundsrd: DASYS (High Precision Assessment)

DASYY Configrurntion

o Probe; ETIDVE - SN150T, ConvPi(B 7, 6.7, 6.7, Calibrated: 1/1 872003

Semsor-surface; 4mm (Mechamical Sorface Detection )

Flectromics EAES - SN4 11 Cahbrated. 81672813

Phintom: SAM with CRP - TPI00&, Type. SAM 4.0, Serial; TF; | 006

Wteasurement 5W. DASY4S, ¥4 1 Build 47, Poutprocessing SW, SEMCAD, V1,8 Build 60

& & & @

Pin =250 mW; d =15 mm/Ares Sean (B1a81x1 ) Measorement prid: =] 5mm, dy=15mm
Heference Valoe = 54.7 Vim

Pawer Dt = (0003 dB

Maximum vidue of SARE =2 48 mWig

Pin = 250 mW; d = 15 mm/Zoom Sean (TxTa T Cube O Measuremnent grid” de=mm, dy=3mm,
dr=3mm

Poak SAK (eampolmed) =345 Wike

SAR{g) =231 mWig SARII0 gl= 1 52 mWig

Reference Value = 54.7 Vim

Power Drifi= 0003 4B

Maximum value of SAR = 2.5 mW/g

4B I e
1]

&l

25

0dB -~ 25mWig
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzeriand

Client

Object(s)

Calibration procedure(s)

Calibration date:

Condition of the calibrated item

This calibration statement documents traceability of MATE usad in the callbration procedures and conformity of the procedures with the ISO/EC
17025 imtemational standard,

Al calibrations have been conducted in the closed laboratory facility: environment temperature 22 +/- 2 degrees Celaius end humidity < 75%.

Callbration Equipment usad (M&TE criticat for calibration)

Model Type D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration

RF generator R&S SML-03 100638 27-Mar-2002 (R&S, No. 20-02388) In housa check: Mar-05 |
Power sensor HP B481A MY41062217 18-O0t-02 (Agilent, No. 20021018) Oct-04 |
Power sensor HP B481A Us37282783 30-Oct-02 (METAS, No. 252-0236) Oct-03 |
Power meter EFM Ed42 GB3T480704 30-Oct-02 (METAS, No. 252-0236) Oct-03

Network Analyzer HP 8753E US38432426 3-May-00 (Agilert, No. B702K064802) In house check: May 03

Calibrated by:

Date issued: May 13, 2003

This callbration cartificate is issued as an intermadiate soldion untll the accreditation process (based on ISONEC 17025 International Standard) for
Calibration Laboratory of Schmid & Pariner Engineering AG is completed.

880-KP0301061-A Page 1 (1)
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DASY

Dipole Validation Kit
Type: D1900V2

Serial: 5d032

Manufactured:  March 17, 2003
Calibrated: = May 12, 2003
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1. nt Conditions

The measurements were performed in the flat section of the SAM twin phantom filled with head
simulating solution of the following electrical parameters at 1900 MHz:

Relative Dielectricity 33.8 + 5%
Conductivity 1.44 mho/m =+5%

The DASY4 System with a dosimetric E-field probe ET3DV6 (SN:1507, Conversion factor 5.2 at 1900
MHz) was used for the measurements.

The dipole was mounted on the small tripod so that the dipole feedpoint was positioned below the
center marking of the flat phantom section and the dipole was oriented parallel to the body axis (the
long side of the phantom). The standard measuring distance was 10mm from dipole center to the
solution surface. The included distance holder was used during measurements for accurate distance
positioning,

The coarse grid with a grid spacing of 15mm was aligned with the dipole. The 7x7x7 fine cube was
chosen for cube integration,

The dipole input power (forward power) was 250 mW £ 3 %. The results are normalized to | W input
power.

2. SAR Measurement with DASY4 System
Standard SAR-measurements were performed according to the measurement conditions described in
section 1. The results (see figure supplied) have been normalized to a dipole input power of 1W
(forward power). The resulting averaped SAR-values measured with the dosimetric probe ET3DV6
SN:1507 and applying the advanced extrapolation are:

averaged over 1 cm’ (1 g) of tissue: 42.0 mW/g + 16.8 % (k=2)"

averaged over 10 cm’ {10 g) of tissue: 21.6 mW/g = 16.2 % (k=2)'

! validation uncertainty
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3. Dipole Im Return Loss

The impedance was measured at the SMA-connector with a network analyzer and numerically
transformed to the dipole feedpoint. The transformation parameters from the SMA-connector to the

dipole feedpoint are:
Electrical delay: 1.195ns (one direction)
Transmission factor; 0.980 (voltage transmission, one direction)

The dipole was positioned at the flat phantom sections according to section 1 and the distance holder
was in place during impedance measurements,

Feedpoint impedance at 1900 MHz: Re{Z}= 5050
Im{Z}=32n
Return Loss at 1900 MHz -29.9 dB
4, Handling

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

3. Design

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is
directly connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-
signals,

Small end caps have been added to the dipole arms in order to improve matching when loaded

according to the position as explained in Section 1. The SAR data are not affected by this change. The
overall dipole length is still according to the Standard.

6. Power Test

After long term use with 40W radiated power, only a slight warming of the dipole near the feedpoint
can be measured.
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DesteTime 051203 20-36:30

Test Laborstory: SPEAD, Zunch, Switreriand
File Name SMSIIIT SNI30T HEL 1900 FNS03 dad

DUT: Dipole 1900 MHz; Type: D19V 1: Serial: D190V - SNSJ032
Program: Dipole Calibration

Commumicigion Sysem, CW-1900; Fregoency: 1900 MHz,Duty Cycle: 1.1
Medium: HSL. 1900 MHz (o= 1.44 mbho'm, &, = 38.8, p = 1000 kg/m”)

Phansom section: Flat Section
Measurement Saandard DASYS (High Precisan Assessment)

DASYS Configurstion

Probe: ETADVE - EN130T, ConwF{5 2 52, %2}, Calibrased 1182003

Sensor-Surface 4mm (Mechanical Surface Dietsctan)

Electromcs: DAFES - SN41 1, Cabbtod: 11162003

Prassom: SAM with CRF - TP1006, Type: SAM 4.0, Senal TP 1006

Messuremest SW. DASY4, V4 | Build 47, Postprocsssng SW SEMCAD, V1.6 Buid 1 13

Pimn = 150 mW; d = 10 mm/Ares Seam (B1381x1): Measoremens prd- do=15mm_ dy="15mm
Reference Value = %4 9 Vim

Power Drift =0.06 dB

Maximum valoe of SAR - 11.6 mWig

Pin =150 mW; d = 10 mm/Zoom Scan (TxTx7WCabe §: Meazurement gnd: dy=Smm, dy=Smm,
dr=5mm

Peak SAR (exmrspolmed) = 184 Wikp

SAR(] g) = 10.5 mW/g. SAR(10 g)= 5 39 mW'g

Reference Valoe =549 Vim

Power Dnft = 0.046 dB

Mromem velue of SAR = || §mW/g

OdB = 1] EmWig

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.hct.co.kr



Vo

Report No.: HCT-SAR03-1105 FCC ID : MC6TDG-7050 DATE : November 29, 2003
CHi E24 LU Fs DEREX A LATHT & .35 pM L TLiRd A M=
— T —
L ] -~ {1 : T
Bl = ".
/ . Th \
| '#-H_‘_ s -
1 T =
BEw | .L 5 . *
Lo H‘\_ ] :r
- ¥
i
' ‘_-\_\"‘—-—J..:—'—'_"'J---
E=Z it [ S SBSWF -2 o8 e -] HE.H!F! st
"_‘-\—-_._\_\_'_\_‘ | | _,_o—'—'_'_'_'_'_‘
e - "'l-._“._ e — .
—— =T
= e Jr.._ s | J
- ————d = —
F W
T II |';
T
- = _.I__ —_—
L] 1 f
CEHTER & SBA A D) M=z LR D e Bh‘; nkx

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.hct.co.kr





