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B Validation Data (835MHz Brain)

Dipole 835 MHz

S&k | Phantom, Flat Section: Position: (90°,90°); Frequency: 835 MHz

Probe: ET30VE - SM1609 ConvFiE 63.6.63,6.63); Crestfactor: 1.0 Brain 835 bMHz! 5 = 0.80
mhao/m e, = 43,1 r = 1,00 g/cm?

Cubes (2[,1: SAR (1ghk 10,3 mW/g £ 0.05 dB, SAR (10g) BE1 mW¥W/g £ 0.04 dB
Coarse: Dx = 200, Dy = 20,0, Dz = 10.0

Powerdrift -0.06 dB

Comment!

B35kHz Brain Dipole Validation (DE3EVZS S.M: 441)

Antenna Input Power ;30 dBrm (1'W)

HCT Cao,, Ltd, Brain Tissue Simulating Licuid

Liguid Termperature @ 21.8°C

Date Tested @ March 10, 2005

i,g%_ﬁ SAR_ [mWig]
i
- | 1.12E+
H"“--, {;;],
i:‘::& E,.? 1 I1E+
/ jate; S SN ' % OSEH)
$ 7 EEEH
i ey "@5 6 T4E+)
%. Rt 5 61+
- S -
g \\. = 4.49E+0
= [ =
H = 3 37E+0
= = 2.25E+40
1 1
= = 112640
Rot< Roty | [T T Zoom

HYUNDAI CALIBRATION & CERTIFICATION TECHNOLOGIES CO., LTD.
SAN 136-1, AMI-RI , BUBAL-EUP, ICHEON-SL,LKYOUNKI-DO, 467-701, KOREA
TEL: +82 316398518 FAX :+82 31639 8525 www.hcet.co.kr



HCT

Report No.: HCT-SAR05-0310 FCCID : S3FAP-100 DATE : March 11, 2005

Dipole 635 MHz

SAM | Phantorm: Section: Position: © Frequency: 835 MHz

Probe: ET3DVE - SM160% ConyFl6.63,6.63,6.63). Crest factor: 1.0 Brain 835 MHz: = = 0.90
mho/m e, = 43.1 r = 1.00 gfcm?

7-dxis Dw = 0.0, Dy = 0.0, Dz = 5.0

Comment:

835kHz Brain Dipole Yalidation (D835Y24 5.0 441)
Amtenna Input Power 30 dBrn (1'W)

HCT Co., Ltd, Brain Tissue Simulating Liguid
Liguid Termperature @ 21,8 °C

Date Tested @ March 10, 2005

SAR tot [mWig]
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B Dielectric Parameter (835MHz Brain)

Title : AP-100

SubTitle : CDMA BRAIN

March 10, 2005 D9:-Z1 AN

Frequency e e

800.000000 MHz 43.8202 19.2697
805.000000 MHz 43.7514 19.2546
§10.000000 MHz 43.6222 19.2895
815.000000 MHz 43.4863 19.2942
§20.000000 MHz 43.4448 19.2668
825.000000 MHz 43.3756 19.3064
§30.000000 MHz 43.2434 19.2527
§35.000000 MHz 43.1476 19.3003
840.000000 MHz 43.1085 19.3207
§45.000000 MHz 43.0413 19.34593
8§50.000000 MHz 43.0492 19.3452
855.000000 MHz 42.9839 19.3729
860.000000 MHz 43.0146 19.3720
865.000000 MHz 42.9492 19.3585
8§70.000000 MHz 42.9664 19.3102
875.000000 MHz 42.9662 19.3386
8§80.000000 MHz 42.9319 19.3364
885.000000 MHz 42.9158 19.3085
890.000000 MHz 42.8623 19.2722
895.000000 MHz 42.8388 19.2170
900.000000 MHz 42.7487 19.2029
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B Dielectric Parameter (835MHz Body)

Title : AP-100

SubTitle - CDMA BODY

March 1D, 2005 11:12 AM

Frequency e @

800.000000 MHz 55.0994 20.4339
805.000000 MHz 55.0505 20.3698
810.000000 MHz 55.0088 20.2925
815.000000 MHz 54.9558 20.2592
8§20.000000 MHz 54.8851 20.2661
8§25.000000 MHz 54.8628 20.2498
830.000000 MHz 54.8031 20.2197
835.000000 MHz 54.7564 20.2952
840.000000 MHz 54.6827 20.2652
845.000000 MHz 54.5542 20.2889
850.000000 MHz 54.4465 20.3051
855.000000 MHz 54.3653 20.3008
860.000000 MHz 54.2370 20.2824
865.000000 MHz 54.1760 20.2391
870.000000 MHz 54.0523 20.2524
875.000000 MHz 53.9990 20.2230
880.000000 MHz 53.9551 20.1745
885.000000 MHz 53.8643 20.1658
890.000000 MHz 53.7588 20.1160
895000000 MHz 53.7356 20.1132
900.000000 MHz 53.6767  20.0307
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ATTACHMENT S — DIPOLE CALIBRATION DATA
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Report No.: HCT-SAR05-0310

HCT

FCC ID : S3FAP-100

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughauestrassa 43, D004 Zurlch, Switzeriand

5 Schwalzarischer Kallbrierdlenst

c Sorvice suisse d'dtalonnage
Servizio svizzero di taratura

S swiss Callbration Service

Aecreditied by the Swiss Faderal Offica 8t Metrology and Accredilation Accrediation No: SCS 108
The Swiss Accradiiation Service is ana of the signatorias to the EA

Multllateral Agreamant for the recognitlon of calibration cortificates

DATE : March 11, 2005

cient  H-CT (Dymstec) Cartificate No: DB35V2-441_Sep04
CALIBRATION CERTIFICATE
oObjeat DA3sV2 - SN: 441
Callbration procedurs(s) QA CAL-06.v6
Calibration procedure for dipole validation kits
Calibration date: September 16, 2004

Cangdition of tha callbrated tem [N Talerance

This callbration cartificate documanlts Ihe tracaability to national standards, which realize the physlcal Units of measurements (S1).
The measurements and the uncartainties with eanfidance probablily are given on the following pages and ara part of e carificats.

All galibeations have bisan condusted In the closed labormtary faciity: environment temperaturs (22 2 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Bats {Callbrated by, Codificate Mo} Schaduled Calibration
Power sunsor HP 84814 837202783 S-hov-03 (METAS, No. 262-0254) Mory-(14
Roféranca 20 dB Attenuatar EN: 5086 {200} 10-Aug-D4 (METAS, No 251-00402) Aug-as6
Reference 10 dB Attenuator SN: 5047.2 (10r) 10-ALg-04 (METAS, No 251-00402) Aug-06
Referance Probe ETIDWVE 8N 1507 2-Jan-04 (SPEAG, No, ET3-1507_Jan0#) Jan-08
DAE4 SN 601 6-Nov-03 (SPEAG, No, DAE4-801_Jul04) Jul-05
Secondary Standards 10 # Check Data {In housa) Schadulad Chack
Powar mater Ed4108 GB43310783 13-Aug-03 (SPEAG, in house chedk Jan-04) in house check: Jan-08
Powar sansar HP B4B1A MY 41082317 18-Dct-02 (SPEAG, In house check Oct-03) In house ehack: Oct-05
RF genemlor RAS SML-03 100638 27-Mar-02 (SPEAG, In housa check Deo-03) In house check: Dec-05
Natwork Analyzer HF 8753E LIS37300585 84206 18-0ct-01 (SPEAG, in house chegk Mov-03) In houss shack; Nov 04

Mama Function Slgnaturs
Callbrated by; Judith Mueller Laboratary Techrician A

Vi ;'”."/':’n' t}::a/'éy

Approved by Ketja Pokovid Tachnical Manzager

This ealibration ceriicate shall not be reproduced except In full without written approvad of the laboratory,

e

Issued: Septamber 24, 2004

Certificate No: DB35V2-441_Sepld
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurleh, Switzerland

Schweizarischer Kalibrierdienst
Service sulase d'&alonnage
Bervizio svizzero dl laratura
Swise Callbration Service

Accradited by the Swiss Federal Offics of Matrology and Accraditation Accraditation No.: SCS 108
The Swiss Acereditation Service Is one of the slgnatories to tha EA
Multilatoral Agresmant for the recognition of callbration cortificates

Glossary:

TSL tissue simulating liquid

ConF sensitivity in TSL / NORM x.v.z
N/A not applicable or not measured

Calibration Is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) CENELEC EN 50361, "Basic standard for the measurement of Specific Absorption Rate
related to human exposure to electromagnstic fields from mobile phones (300 MHz - 3
GHz), July 2001

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4 System Handbook

Methods Applied and Interpretation of Parameters:
s Measurement Conditions: Further details are available from the Validation Report at the end
of the cartificate. All figures stated in the certificate are valid at the frequency indicated.

» Antenna Parameters with TSL: The dipole is mounted with the spacer to paosition its feed
point exaclly below the center marking of the flal phantom section, with the arms oriented
parallel to the body axis.

« Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed poinl. The Return Loss ensures low
reflected power. No uncertainty required.

e FEleclrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

¢ SAR measured: SAR measured al the stated antenna input power,

s  SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

+ SAR for nominal TSL parameters: The measured TSL parameters are used lo calculate the
nominal SAR result.
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Measurement Conditions

DASY system configuration, as far as net given on page 1.
DASY Verslon DASY4 V4.3
Extrapolation Advanced Extrapolation
Phantom Madular Flat Phantom V4.9
Distance Dipole Centar - TSL 15 mm with Spacer
Area Scan resolution dx; dy = 15 mm
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were appllad.
Temperature Parmittlvity Conductivity
Nominal Head TSL parametars 220'C 41,5 0.80 mhofm
Measured Head TSL parameters (22.010.2)°C 41.8+68% 0,92 mho/m £ 6 %
Head TSL temperature during test {212+ 0.2)°C e o
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL condition
SAR measuraed 250 mW inpul power 254mW/g
SAR nomalized normalized to 1W 10.2mW /g

SAR for nominal Head TSL paramatars '

normalized to 1W

10.2 MW / g £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measurad 250 mW nput power 1.65 mW /g
SAR nomalized normalized to 1W 660 mW /g

SAR for nominal Head TSL parameters '

normalized to 1W

6.63 mW /gt 16.5 % (k=2)

! Comection lo nominal TSL parameters according lo d), chapter "SAR Sensitivitles”
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Appendix
Antenna Parameters with Head TSL
Impedanca, transformed to feed point 51.602-8.8/Q
Return Loss 23.3dB

General Antenna Parameters and Design

| Elsctrical Dalay {one direction) | 1.375 ns

After long term use with 100W radiated power, anly a slight warming of the dipole near the feedpoint can be maasured.

The dipole is made of standard semirigld coaxlal cable. The center conductor of the feeding line is direclly connected to the
second arm of the dipole. The antenna Is therefore shori-circuited for DC-signals.

No excessive force must be applied to the dipole arms, bacause they might bend or the soldered connections near the
feedpoint may ba damaged.

Additional EUT Data

Manufactured by SPEAG
Manufacturad on March 9, 2001
Certificate No: DB35V2-441_Sep04 Page 4 of &
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DASY4 Validation Report for Head TSL
Date/Time; 09/16/04 14:52:29

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DB35V2; Serial: DB3SV2 - SN441

Communication System: CW-835; Frequency: 835 MHz;Duty Cycle: 1:1

Medium: HSL 835 MHz:

Medium parameters used: = 835 MHz; o = 0.92 mho/m; &, = 41.5; p = 1000 kg/m”
Phantom section: Flat Seclion

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
s Probe: ETADV6 - SN1507; ConvF(6.3, 6.3, 6.3); Calibrated: 23.01.2004
e Sensor-Surface: 4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 22,07.2004
o Phantom: Flat Phantom half size; Type: QDOOOP49AA; Seral: SN:1001;
o Measurement SW: DASY4, V4.3 Build 20; Postprocessing SW: SEMCAD, V1.8 Build 126

Pin =250 mW; d = 15 mm/Area Scan (81x81x1): Measurement grid: dx=135mm, dy=15mm
Maximum value of SAR (interpolated) = 2.74 mW/g

Pin = 250 mW; d = 15 mm/Zoom Scan (7x7x7)/Cube : Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 56.4 V/m; Power Drifl = 0.003 dB

Peak SAR (extrapolated) = 3.78 W/kg

SAR(1 g) = 2.54 mW/g; SAR(10 g) = 1.65 mW/g

Maximum value of SAR (measured) = 2.74 mW/g

db
0

-5

0dB=2.74mW/g
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Impedance Measurement Plot for Head TSL
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