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Report No.: HCT-SAR03-0802 FCC ID : ODGHTP-800 DATE : August 7, 2003

! Validation Data (835MHz Brain)

Dipole 835 MHz

S48 I Phantom: Flat Section; Posidon: (90°,90°); Frequency: 835 MHz

FProbe: ET3DVE - SN1608; ConvFi6.50,6.50,6.60); Crest factor: 1.0 Brain 835 MHz: o= 0.88
mho/m g, = 41.4 g = 1.00 g/cm?

Cubes | 2]' AR ﬂolg 101 mWig £ 0.00 dB, AR (10g): 644 mW/z £ 0.00 4B
Coarse: Dx = 20,0, Dwv = 20,0, Dz = 10.0

Powrerdrift: -0.01 4B

Cormment:

835MHz Brain Dipele Validaton (DB35VE/ SN 441)

Anterna Input Power @ 30 dBrm (1W)

HCT Co., Ltd, Brain Tissue Strnlating Licuid

Ligquid Temperature @ 21.5 1T

Date Tested @ Angust 1, 2003
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Report No.: HCT-SAR03-0802 FCC ID : ODGHTP-800 DATE : August 7, 2003

Dipole 835 MHz

S4M I Phantom; Flat Section: Posidon: (90°,90°): Frequency: 835 MHz

Probe: ET3DVE - SN1608; ConvFi6.50,6.50,6.50); Crest factor: 1.0: Brain 835 MHz: o = 0.88
mho/m g, = 41.4 p = 1.00 g/cm?

Cubes (2): SAR ﬁg): 10,1 mWsg £ 0,00 dB, SAR (102): 6,44 mW/z £ 0.00 dB

Cube 5xbx7:Dx =580, Dr=8.0Dz =510

Cormment:

835MHz Brain Dipole Validaton (DB35VES 5. 441)
Antenna Input Power ¢ 30 dBrn (1W)

HCT Ce., Ltd, Brain Tissue Stmulating Licuid
Liguid Temperature @ 21.5 1T

Date Tested @ Anzust 1, 2003
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Report No.: HCT-SAR03-0802

FCC ID : ODGHTP-800

DATE : August 7, 2003

! Dielectric Parameter (835MHz Brain)

Title : HTP-800

SubTitle : 835 MHz Brain

Angunst 01, Z00F 03-10 Al

Frequency

§00.000000 MHz
805.000000 MHz
§10.000000 MHz
§15.000000 MHz
820.000000 MHz
§25.000000 MHz
§30.000000 MHz
§35.000000 MHz
8§40.000000 MHz
§45.000000 MHz
§50.000000 MHz
§55.000000 MHz
860.000000 MHz
8§65.000000 MHz
§70.000000 MHz
875.000000 MHz
§80.000000 MHz
885.000000 MHz
§90.000000 MHz
§95.000000 MHz
900.000000 MH=z

e
11.9147
41.8524
41.7701
11.7263
411.6535
11.5415
41.4909
41.4330
41.3493
41.2877
41.2547
11.1801
41.1662
41.1030
41.0595
11.0276
40.9675
10.8502
10.8086
10.7284
10.6899

e
19.1213
19.0562
19.0726
19.0679
19.0713
19.0434
19.0412
19.0097
19.0695
19.0916
19.0641
19.0694
19.0677
19.0700
19.0667
19.1006
19.0519
19.0104
18.9675
18.9265
18.9233
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Report No.: HCT-SAR03-0802

FCC ID : ODGHTP-800

DATE : August 7, 2003

! Dielectric Parameter (835MHz Body)

Title : HTP-800

SubTitle : 8§35 MHz Body

Angnst 01, 2003 03:55 P

Frequency

800.000000 MHz
§05.000000 MHz
§10.000000 MHz
8§15.000000 MHz
820.000000 MHz
825.000000 MHz
830.000000 MHz
836.000000 MHz
840.000000 MHz
845.000000 MHz
850.000000 MHz
856.000000 MHz
860.000000 MHz
865.000000 MHz
§70.000000 MHz
§75.000000 MHz
§80.000000 MHz
§85.000000 MHz
890.000000 MHz
895.000000 MH=z
900.000000 MHz

e
54.4473
54.3088
54.2697
54.1969
54.1171
54.0538
53.9697
03.9177
53.8484
03.8064
53.8282
53.8020
53.7366
53.7239
53.6675
53.6719
53.6431
53.6006
53.6029
53.5226
53.4911

20.2919
20.2854
20.3001
20.2486
20.2670
20.2961
20.3548
20.2861
20.2574
20.2875
20.2763
20.2967
20.2672
20.2609
20.2498
20.2422
20.2155
20.1784
20.1871
20.1025
20.1140
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Report No.: HCT-SAR03-0802 FCC ID : ODGHTP-800 DATE : August 7, 2003

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland, Phone +41 1 245 97 00, Fax +41 1 245 97 79

Calibration Certificate

835 MHz System Validation Dipole

Type: D835V2
Serial Number: =
Place of Calibration: Zurich
Date of Calibration: ; Al_lg_l:ls;tii-,: 2001 j
Calibration Interval: 24 months

Schmid & Partner Engineering AG hereby certifies, that this device has been calibrated on
the date indicated above. The calibration was performed in accordance with specifications
and procedures of Schmid & Partner Engineering AG.

Wherever applicable, the standards used in the calibration process are traceable to
international standards. In all other cases the standards of the Laboratory for EMF and

Microwave Electronics at the Swiss Federal Institute of Technology (ETH) in Zurich,
Switzerland have been applied.

Calibrated by: ;&mr loha

Approved by:

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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Report No.: HCT-SAR03-0802 FCC ID : ODGHTP-800 DATE : August 7, 2003

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland, Phone +41 1 245 97 00, Fax +41 1 245 97 7%

DASY

Dipole Validation Kit
Type: D835V2

Serial: 441

Manufactured:  March 9, 2001
Calibrated: ~ August 3, 2001

e —
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



VI'I'L-I

Report No.: HCT-SAR03-0802 FCC ID : ODGHTP-800 DATE : August 7, 2003

1. Measurement Conditions

The measurements were performed in the flat section of the new generic twin phantom filled
with head simulating solution of the following electrical parameters at 835 MHz:

Relative Dielectricity 41.0 +5%
Conductivity 0.89 mho/m +5%

The DASY3 System (Software version 3, 1¢) with a dosimetric E-field probe ET3DV6
(SN:1507, Conversion factor 6.27 at 900 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 15mm 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 5x5x7 fine cube
was chosen for cube integration. Probe isotropy errors were cancelled by measuring the SAR
with normal and 90° tumed probe orientations and averaging,

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

2. SAR Measurement

Standard SAR-measurements were performed with the phantom according to the measurement
conditions described in section 1. The results have been normalized to a dipole input power of
IW (forward power). The resulting averaged SAR-values are:

averaged over 1 cm® (1 g) of tissue: 10.64 mW/g

averaged over 10 cm’ {10 g) of tissue: 6.80 mW/g

Note: If the liquid parameters for validation are slightly different from the ones used for initial
calibration, the SAR-values will be different as well.
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Report No.: HCT-SAR03-0802 FCC ID : ODGHTP-800 DATE : August 7, 2003

3. Dipole Impedance and 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: 1.390ns  (one direction)
Transmission factor: 0.996 {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 835 MHz; Re{Z} = 5000
Im {Z} = -540Q
Return Loss at 835 MHz -254dB
4. Handling

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. :

Do not apply excessive force to the dipole arms, because they might bend. If the dipole arms
have to be bent back, take care to release stress to the soldered connections near the feedpoint;
they might come off.

After prolonged use with 100W radiated power, only a slight warming of the dipele near the
feedpoint can be measured.

HYUNDAI CALIBRATION & CERTIFICATION TECHNOLOGIES CO., LTD.
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Report No.: HCT-SAR03-0802 FCC ID : ODGHTP-800 DATE : August 7, 2003

1 Aug 2881 19:26:44
CHI 5141 1 U FS 1: 58.816 &  -5.40823 0 35.2082 pF 835.808 008 MHz

Del

FREm

Cor
Fivg

16
A

CHz 511 LOG S dBA/REF B dE 1:-25.443 dB 235,800 088 MHz

-

pin kv
\7

START 706.808 809 MHz STOP 1 1006.008 880 MHz
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DATE : August 7, 2003

FCC ID : ODGHTP-800

Report No.: HCT-SAR03-0802

Ly Pl

Validation Dipole DB35V2 SN:441,d = 15 mm

Frequency: 835 MHz; Antanna input Power: 250 [mW]

SAM Fhantom; Flat - SAM Section, Grid Spacing: Dx= 200, Dy = 20.0, Dz = 10.0

Proba: ETADVE - SN1507, ConvF(6.27 6.27 6.27) &t 900 MHz; IEEE1528 835 MHz, o = 0 BS mhaim ¢, = 41.0 p = 1.00 gform?

Cubes (2): Peak: 425 mWWrg + 0.03 dB, SAR (1g): 288 mW/g £ 0.03 dB, SAR (10g): 1.70 mWig £ 0.03 dB, (Worst-case extrapolation)
Penatration depth: 12.0 (10,6, 13.8) [mm]

Powerdrift: -0.00 dB

Schmid & Partner Enaineering AG. Zurich, Switzerland

SAR,, [MW/g]

-

| 2.50E+0
2.25E+0
2.00E+0
1.75E40
1.50E+0
1.25E+0
1.00E40
7.50E-1
5.00E-1
2.50E-1
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Report No.: HCT-SAR03-0802 FCC ID : ODGHTP-800 DATE : August 7, 2003

Calibration Laboratory of
Schmid & Pariner

Engineering AG
LZsughaus strasss 43, 8004 Zurich, Switzeriand

Client

Calibration procedurs(s)

Condiion of the calibrated kem

This calibration staternant documents aceabiity of MATE used in the calbraion procsdures and conformily of the procadures with the ISCOAEC
17025 inlemational stardard,

Al calibrafions Fires been conducted in the dosed lsborsiory faclity: environment temperature T2 +/- 2 degress Celslus and umidity < T5%.

Calbration Equipment used (MATE criical for calbragion)

Model Type C# Cal Dwie (Callbwraied by, Certificats No.) Scheduled Calbraban
RF generator HP 85840 LIS3B42001700 #-Aug-28 (SPEAG, In house check Aug-02) In house check: Aug-0S
Power sermor E44128 MY 41488277 2-Apr-03 [METAS, Mo 282-0280) g4
Power senscr HP B4S1A MY41082180 18-Bep-02 (Aghent, Mo. 20020918) Sep-03
Power mater EPM E44138 GE41 700874 Z-Ape-03 [METAS, No 2520250) Age-04
Nebwork Analyzer HP BTS3E US3TIS05aS 18-Det-01 (Aghent, Mo, 24BR1033101) In houss shasi: Ot 03
Fluke Process Callbemtor Type 702 SN- 5295803 3-Bep-01 (ELCAL. No 2360) Sep-03

Harme Funclion
Calbrated by:
Approved by

D msued: June 8, 2003

This calbrafion cerificate s i i as an ink diate soluion untll the accraditetion process (hased on ESOMEC 1702% inbemational Stendard) for

Caltration Laboratory of Schmid & Partner Engineering AG is completed.

880-KP0301061-A Pags 1 (1)
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Report No.: HCT-SAR03-0802 FCC ID : ODGHTP-800 DATE : August 7, 2003

Schmid & Partrer Enginearing AG s E e a g
——

Zeughaussirasse 43, BO04 Zurich, Switzerland
Phone +41 1 245 3700, Fax =41 1 2459778
irilospaag.com, NpUAwwWw.Speag.com

Probe ET3DV6

SN:1608

Manufactured: July 27, 2001
Last calibration: August 20, 2001
Recalibrated: June 9, 2003

Calibrated for DASY Systems
{Note: non-compalible with DASYZ system])

Fage 1of 8
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Report No.: HCT-SAR03-0802 FCC ID : ODGHTP-800 DATE : August 7, 2003

ET3DVE SN:1608 June 9, 2003

DASY - Parameters of Probe: ET3DV6 SN:1608

Sensitivity in Free Space Diode Compression
NormX 1.77 wVivim)* DCP X 92 mv
NomY 1.58 uVi(Vim)* DCPY 92 mv
NormZ 1.87 uvivim)* DCPZ 92 mv

Sensitivity in Tissue Simulating Liquid

Head 900 MHz E= 41.5 + 5% d= (.97 + 5% mho/m
Valid for f=B00-1000 MHz with Head Tissus Simulsting Liguid sccording to EN 50361, P1528-200X
ComwF X 6.5 +9.5% (k=2) Boundary effect
CorwF ¥ 6.5 +95% (k=2) Alpha 0.39
CorwF 2 6.5 19.5% (k=2) Depth 2.44
Head 1800 MHz &® 40.0 £ 5% o= 1,40 £ 5% mho/m
Valid for fml710-1910 MHz with Haad Tissue Simulating Liquid according to EN 50361, P1528-200X
Corwf X 5.2 19.5% (k=2) Boundary sffect:
CorwF ¥ 5.2 +9.5% (k=2) Alpha 0.48
CorwF Z 5.2 +9.5% (k=2) Depth 2.68
Boundary Effect
Head 900 MHz Typical SAR gradlent: 5% par mm
Probe Tip to Boundary 1 mm 2 mm
SARw [%]  Without Comection Algorithm 8.7 5.5
, SARy [%]  with Comection Algorithm 0.3 0.5
Head 1800 MHz Typical SAR gradient: 10 % per mm
Probe Tip to Boundary 1 mm 2 mm
SARu [%]  Without Comection Algorithm 13.4 9.1
SARy [%]  With Comection Algorithm 02 0.1
Sensor Offset
Probe Tip to Sensor Center 2.7 mm
Optical Surface Datection 15102 mm
Page 2 of 8
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Report No.: HCT-SAR03-0802 FCC ID : ODGHTP-800 DATE : August 7, 2003

ET3DVE SN:1608

June 9, 2003

Receiving Pattern (¢), 6 = 0°

f =30 MHz, TEM cell ifi110

Presttiis sy
K QQMN TX )
AR
A

L. Se88

e
WY
%‘,s

f = 100 MHz, TEM cell ifi110

2T,

2y
30 . ' ' )
S
b , % H;
Fﬁ%:ﬁ g tf:g%. B
B “Il‘h 4& ’
LSeg18e

—a—Y —a—Y —8—7 —0—Tot
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Report No.: HCT-SAR03-0802 FCC ID : ODGHTP-800 DATE : August 7, 2003
ETIDVE SN:1608 Juna 9, 2003
f= 1800 MHz, WG R22 f= 2500 MHz, WG R22

Isotropy Error (¢), 6 = 0°
1.00 -
0.80 | I
0.60 |
a5 | _ ' | 1 —4—30 MHz
A - - ' 5 _ | | —m—100 MHz
E G‘““'““W. = Stpepseeeesdes |
j:g T ' M | |—+—900 M4
3 | | —— 1800 MHz
-0.60 st — 11—+ | | o ! | 2500 Mz
-0.80 | | | - - .
-1.00 - -
0 60 120 180 240 300 360
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Report No.: HCT-SAR03-0802 FCC ID : ODGHTP-800 DATE : August 7, 2003
ET3DV6 SN:1608 June 9, 2003
Frequency Response of E-Field
{ TEM-Cail:ifi110, Waveguide R22)
1.50 T ]
1.40 JI
1.30 g
1.20 -
1.10
- o E— i
1.00 e — # 3
|
0.90 ! ;
|
0.80 -
[
0.70 |
|
0.60
0.50 | . |
1] 500 1000 1500 2000 2500 3000
f [MHz]
[ ——TEM ——R22
[
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Report No.: HCT-SAR03-0802 FCC ID : ODGHTP-800 DATE : August 7, 2003
ET3DVG SN:1608 Juna 9, 2003
Dynamic Range f(SARpin)
( Waveguida )
1E+7
1E+6
1E+5 i z : a=x:
I
1.E+4 '
2 5 ¥ =
1643 | $
I I 1
—- ]
1E+2 .
I 1
TE+] e ' |
: Hi =
1.E+0 Il | LI
0.0001 0.001 0. 01 1 10 100
mw/em?
—8—not compensated == compensated
]
1.0 m — i |
X — '
g% W~ —+——4-18—0—e—w-er
| | [ I 1
.E 1 4 | I. Ll
W | NN . I
-1.0 | | i I 'l
I ! | 111 | _E | ]
20 L I ] ] I BT
0.001 oo Q.1 1 10 100
mw/em’
Page 6 of B

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




VI'IL-I
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ET3DVE SN:1608 Juna 9, 2003

Conversion Factor Assessment

f = 900 MHz, WG R9 (head) f= 1800 MHz, WG R22 (head)
30.0 -
|
25.0
: 200
15.0 4
10,0
50
0.0 .
o 20 40 &0
Z{mm] |
—8—Anaktical  —&— Measuremets |
Head 900 MHz &= 41.5% 5% o= .97 & 5% mho/m
Vaiid for feB00-1000 MHz with Head Tissue Simuiating Liquid acconding to EN 50361, P1528-200X
CorwF X 6.5 +8.5% (k=2) Boundary effact
ConvF ¥ 6.5 $9.5% (k=2) Alpha 0.39
ComvF Z 6.5 29.5% (k=2) Depth 2.44
Head 1800 MHz = 40.0 & 5% a= 1.40 % 5% mho/m
Vald for f=1710-1910 MHz with Head Tissus Simulating Liquid according to EN 50361, P1528-200X
CorvF ¥ 5.2 +0.5% (k=2 Boundary effect:
ComvF ¥ 5.2 +95% (k=2) Alpha 0.48
ConvF Z 5.2 19.5% (k=2) Depth 2.68
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ET3DVeE SM:1608 June 9, 2003

Deviation from Isotropy in HSL
Error (8.$), f = 900 MHz

Emor [dB)

B-1.00-0.80 W-0.80-0.60 W-0.50--0,40 W-040-020 W-0.20-0.00 |
Bo.00020 MO20-040 BCA00.60 BOE0080 WOSH1.00
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Schmid & Partner Enginsaring AG ! g * g E
Ceugtausstrasas 63 B0 Turich, Switreriend

Fhone <41 1 248 9700, Fax 2411 2459778
i@y oo, hitp s spemg oom

Additional Conversion Fictc

Type:
Serial Number:
A
Plece of Asscssment: %\1“* ‘f.e ‘ig‘
s Ay e gs.L
Date of Assessment:
-
Probe Calibration Date: *‘ : ﬂwﬂ k}‘
R

Schiud & Parmer Engineering AG hereby certifies that
probe have been evaluated on the date indicated sbove,
using the FDTD MMMI:HM:II
du-m]u:hmus

nmncﬂmsmuhhundmhmﬂ“ﬁ'm MHzx
2t 1800 MHz. o =
g "%,K:F‘ AL
Assessed by: Kr'h\é..sﬂ Y
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Schmid & Pariner Enginearing A
Isughsvserasse 43, BO0S Zuich, Switterand
Phone «41 | 245 5700, Fex »41 | 2488778

nio@apeeg.com. hipdwew speag com

Dosimetric E-Field Probe ET3DV6 SN:1608
Conversion factor (£ standard deviation)

R3s MHz ConvP Jal%
1900 MHz ConvF 4728%
45) MHz CenvF TA2%
450 MHz ComvF T5+8%
1
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