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| Calibrabon proceduress|

Caliration dade:

Condiion of (Fe aalbrabed fmm

Thits calibeation cortificale decumanis. e traceability to nasional siandards, which realize the physical units ol measuresmanss [31)
Thia massmmants and ha uncer@Entes with sonfidence probability are given on e ioliowing pages and are part of the cerificabe

AN calibr hawe boen conductad o e choesd labormiory lacilty: nent temparature (22 & 3)'C and humidity < 70%

Calbration Equipmant ussd (MRTE oriticad for cabbration)

Primary Stardaeds o e Cal Date (Calibeated by, Certficate Me.) Scheduled Calibraton
Poes mister EPM E443 GEIT4E0704 12-061-04 (METAS, Mo, 251-D0412) 008

Poswer sansoe HP BAR1A USATII2TEI 12-004-04 (METAS, Mo, 26100412} Cd08

Relerenca 20 d8 Alleruaicn 58 SOBE (20g) 10-hug-04 (METAS, Mo 281-00402) g0l

Aimfersnce 10 48 Alenusior SN 5047 2 (10) 1kAug-0d (METAS No 251.00402) Auigrlts

Rafersnce Probe ESIDV2 SN 3006 36-00-04 (SPEAG, No, ES3:3025_Detld) 005

oaE4 SN 801 OT-Jur-08 (SPEAG, Mo, DAE4-60T_Jan0S)  Jan-06

s ¥ Standards oW Check Date (in house) Sehduled Cheek E
Power sensor HP B4814 MY 03T 18-Oci-03 (SPEAG, in house check Oot-0) In howss chedk: Oct-05
AF genarator RAS SML 03 100608 27-Mar-03 (SPEAG, in houss check Dec03)  bn housa chack: Dec08
Watwark Analyzor HE 8753E USITIN0SRS 54306 1B-Oc0 (SPEAG, in house chedk Now04)  In house check: Now-0S

This calfrsiion ceriizata shall nal be rapeauced axcept in full wioul writhen approval of the lnboralory,
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Glossary:

TSL tizssue simulating liquid

ConvF sensitivity in TSL/ NORM x.y.z
MIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEEE 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 1o human exposure o electromagnetic fields from mobile phones (300 MHz - 3 GHz),
July 2001

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

Additional Documantation:
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 certificate. All figures stated in the certificate are valid at the frequency indicated.

s Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms criented
paraliel to the body axis.

« Feed Polnt Impedance and Retfurn 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 point. The Retum Loss ensures low
reflected power. No uncertainty required.

s FElectrical Delay: One-way delay between the SMA connector and the antenna feed point. Mo
uncertainty required.

e« SAR measured: SAR measured at the stated antenna input power,

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

«  SAR for nominal TSL paramefers: The measured TSL parameters are used to calculate the
nominal SAR resull.
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Measurement Conditions

DASY system configuration, as far as not givan on page 1

DATE: October 08, 2005

DASY Version DASY4 4.4
Extrapolation Advanced Exirapalation

Phantom Modular Flat Phaniom "-"5_{;

muunu Dipole Center - TSL 10 mm with Spacer
Mi&ﬂnmﬂlﬂhﬂ o, dy = 15 mm

Zoom Scan Resolution dx, dy. dz =5 mm

Frequency 2450 F':IH: =1 MHz

Head TSL parametars
The follewing parameters and caloulations were apphed i =
| Temperature Permittivity | Conductivity
Mominal Head TSL parameters 220 <_3 a0.2 1.80 mho.fm_
mmmum parameters 123.l:l;-::|?1 G 398+6% | 1.78 mhoim £ 6 %
Hnd TSL temperature during test {23.020.2)"C —_ e -
SAR result with Head TSL

"SAR averaged over 1 cm’ (1 g) of Head TSL condition i

SAR maasuned - 250 mW input power | 138mW ig

SAR mm'laliza-d narmalized ko 1W | EE2mWig

SAR for nominal Head TSL parametars ' nammalized to 1W | 559 mW I g £ 17.0 % (ke2)
SAR averaged over 10 em® (10 g) of Head TSL | candition

SAR measured 250 myW Input power G43mWig

SAR normalized noralized 1o 1W 25TmWig

SAR for nominal Head TSL parametars ' normalized 1o 1W 261 mWig1 165 % (k=d)

' Correction to nominal TSL parameters according (o d), l:hapbaf S:"-R Sensitivites”

Cartificale Mo: D2450V2-743_Feb0s

Page 3 of 8

HYUNDAI CALIBRATION & CERTIFICATION TECHNOLOGIES CO., LTD.

SAN 136-1, AMI-RI

FAX : +82 31 639 8525

, BUBAL-EUP, ICHEON-SI,KYOUNKI-DO, 467-701,KOREA
TEL : +82 31639 8518

www.hct.co.kr



http://www.hct.co.kr

v

Report No.: HCT-SAR05-0902 FCC1D: 128MD-4137 DATE: October 08, 2005

Appendix
Antenna Parameters with Head TSL

Impadance, transformad 10 feed point 5360+57TM0
Retum Loss - 23.7 dB

General Antenna Parameters and Design

! Electrical Dalay [ones directson ) r 1.160 ns

After lang tarm use with 100W radiated power, only a slight wamming of the dipole near the feedpaint can ba maasuned

The dipola is made ol standard g.emmgld cogxial cabla Tha cenlef conduchor of the iEEdInI; line = dirsclly connadiad o the
second arm of the dipole. The antenna is thenefore shor-circulted for DC-signals

Mo sxcessive foroe must be appled o the dipole armes. becauss they might bend or the soldered connections near the
feadpoinl may be damagead

Additional EUT Data

i Manutaciured by SPEAG
l Manufactured on December 1, 2003
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DASY4 Validation Report for Head TSL

Date/Time: 09.02 2005 15:31:30
l'est Laboratory: SPEAG, Zanch, Switterland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SNT43

Communication System: CW-2450; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium: HSL U10 BB, .
Medium parameters used; { = 2450 MHz; o= 1.78 mho/m; &, = 39.9; p = 1000 kg/m’
Phantom section; Flat Section

Measurement Standard: DASY S (High Precision Assessment)

DASYS Configuration
- Brobe: ES3DY - SMNIM25: ConvF{4 4, 4.4, 4 4) Calibrated; 29.10.2004
Sersor-Surfeoe; dmm (Mechanical Surfsce Deteclion)
Electronics: DAES Sn601; Calibraved; X2 07, 2004
Phamtom: Flat Phamtom 5.0; Type: QDOKPS0AM; Sertal; 1001,
Measurement SW: DASYY, V4 5 Build | 1; Postprocessing SW. SEMCAD, V18 Bulld 142

Pin = 250 mW; d = 10 mm/Area Scan (81x81x1); Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 16.5 mW/g

Pin =250 mW: d = 10 mm/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=>5mm,
dr=5mm

Reference Value = 898 Vim; Power Drift = 0.1 dB

Peak SAR (extrapolated) = 28 Wikg

SAR(] g) = 13.8 mW/g: SAR(10 g) = 6.43 mW/g

Muximum value of SAR (measured) = 15.6 mWig

dB
o

0dB = 156 mW/g
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Impedance Measurement Plot for Head TSL
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