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B Dielectric Parameter (1900 MHz Head)

Title CDM7176
SubTitle PCS1900(Head)
Test Date Feb.04, 2008

Frequency e' e
1800000000 40.7214 12.8531
1810000000 40.6183 12.8609
1820000000 40.5066 12.8960
1830000000 40.4017 12.9153
1840000000 40.2683 12.9776
1850000000 40.1648 13.0032
1860000000 40.0829 13.0129
1870000000 40.0582 13.0584
1880000000 40.0435 13.0615
1890000000 40.0540 13.1528
1900000000 40.0398 13.1672
1910000000 40.0122 13.2230
1920000000 39.9665 13.2222
1930000000 39.8860 13.2387
1940000000 39.7711 13.2460
1950000000 39.6493 13.2674
1960000000 39.5568 13.2907
1970000000 39.4371 13.3416
1980000000 39.4315 13.3987
1990000000 39.3971 13.4458
2000000000 39.4148 13.5074
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HCT

HET COLLTD,

Report No.: HCT-SAR08-0203 FCC ID: 06Y-CDM7176 Date of Issue:  Feb.06, 2008

Bl Dielectric Parameter (1900 MHz Body)

Title CDM7176
SubTitle PCS1900(Body)
Test Date Feb.04, 2008

Frequency e' e
1700000000 52.6567 14.2806
1710000000 52.5990 14.3384
1720000000 52.6054 14.3958
1730000000 52.5836 14.4832
1740000000 52.5554 14.4699
1750000000 52.5839 14.4395
1760000000 52.5307 14.4363
1770000000 52.5047 14.4507
1780000000 52.4499 14.4676
1790000000 52.4090 14.4986
1800000000 52.3666 14.4914
1810000000 52.3331 14.5819
1820000000 52.3018 14.6382
1830000000 52.2549 14.7116
1840000000 52.2194 14.7828
1850000000 52.1917 14.8186
1860000000 52.1435 14.8328
1870000000 52.1399 14.8587
1880000000 52.1344 14.9008
1890000000 52.0781 14.8836
1900000000 52.0394 14.8763

HCT CO., LTD.
SAN 136-1, AMI-RI , BUBAL-EUP, ICHEON-SI, KYOUNGKI-DO, 467-701, KOREA
TEL:+82316398565 FAX:+82 316398525 www.hct.co.kr

82 of 120



HCT
Report No.: HCT-SAR08-0203 FCC ID: 06Y-CDM7176 Date of Issue:  Feb.06, 2008

Attachment 3. — Probe Calibration Data
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HET CoLLTD,

Report No.: HCT-SAR08-0203 FCC ID: 06Y-CDM7176 Date of Issue:  Feb.06, 2008

Calibration Laboratory of \:_'_,;r om—_
Schmid & Partner — Service sulsse d'étalonnage

Engineering AG L Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland £ I;f:\;\g" Swiss Calibration Service
Accredited by the Swiss Federal Office of Metrology and Accreditation Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates

Calibration procedure(s)

PRI A L O < S A T

Condition of the calibrated item |0 Tolerance | L e e et

This calibrath fi the bility to national standards, which realize the physical units of (Sl1).
The measurements and the uncerainties with confidence probability are given on the following pages and are part of the certificate,

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards ) __|ow Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power meter E44198 GR41203874 20-Mar-07 (METAS, No. 217-00670) Mar-08
Power sensor E4412A MY414852T7 29-Mar-07 (METAS, No. 217-00670) Mar-08
Power sansor E4412A MY41488087 29-Mar-07 (METAS, No. 217-00670) Mar-08
Reference 3 dB Attenuator SN: 85054 (3c) 10-Aug-06 (METAS, No. 217-00592) Aug-07
Referance 20 dB Attenuator SN: 55086 (20b) 29-Mar-07 (METAS, No. 217-00671) Mar-08
Raference 30 dB Attenuator SN: 56120 (30b) 10-Aug-06 (METAS, No. 217-00593) Aug-07
Reference Probe ES3DV2 SN: 3013 4-Jan-07 (SPEAG, No. ES3-3013_Jan07) Jan-08
DAE4 SN: 654 21-Jun-06 (SPEAG, No, DAE4-654_Jun06) Jun-07
S y Sta D # Check Date (in house) Scheduled Check
RF generator HP B648C US36420U01700 4-Aug-99 (SPEAG, In house chack Nov-05) In house check: Nov-07
Natwork Analyzer HP B753E US37300585 18-0ct-01 (SPEAG, in house check Oct-08) In house check: Ocl-07
Name Function Signature
Calibrated by: KafjaPokovie | Technical Mana o
Approved by:
Issued: April 11, 2007
This calib cartificate shall not be reproduced axcapt in full without written approval of the lab Y.
Certificate No; EX3-3520 Apr07 Page 1 of 9
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HET COLLTD,

Report No.: HCT-SAR08-0203 FCC ID: 06Y-CDM7176 Date of Issue:  Feb.06, 2008

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, 8004 Zurich, Switzerland

S Schwelzerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accredited by the Swiss Federal Office of Metrology and Accreditation Accreditation No.: SCS 108
The Swiss Accreditation Service Is one of the signatories to the EA

Multilateral Ags t for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMZx,y,z sensitivity in free space

ConF sensitivity in TSL / NORMx,y,z

DCP diode compression point

Polarization ¢ ¢ rotation around probe axis

Polarization § 9 rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., 9 = 0 is normal to probe axis

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) IEC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

Methods Applied and Interpretation of Parameters:
* NORMx,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx,y,z are only intermediate values, i.e., the uncertainties of
NORMx,y,z does not effect the E*-field uncertainty inside TSL (see below ConvF).

« NORM(f)x,y,z = NORMx,y,z * frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of
the frequency response is included in the stated uncertainty of ConvF.

e DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of
power sweep (no uncertainty required). DCP does not depend on frequency nor media.

* ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or
Temperature Transfer Standard for f < 800 MHz) and inside waveguide using analytical field
distributions based on power measurements for f > 800 MHz. The same setups are used for
assessment of the parameters applied for boundary compensation (alpha, depth) of which
typical uncertainty values are given. These parameters are used in DASY4 software to
improve probe accuracy close to the boundary. The sensitivity in TSL corresponds to
NORMX,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A
frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending
the validity from + 50 MHz to + 100 MHz,

 Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a
flat phantom exposed by a patch antenna.

» Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center
from the probe tip (on probe axis). No tolerance required,

Cerlificate No: EX3-3520 Apr07 Page 20f 9
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HCT

HET COLLTD,

Report No.: HCT-SAR08-0203 FCC ID: 06Y-CDM7176 Date of Issue:  Feb.06, 2008

EX3DV4 SN:3520 April 11, 2007

Probe EX3DV4

SN:3520

Manufactured: January 24, 2005
Calibrated: April 11, 2007

Calibrated for DASY Systems

(Note: non-compatible with DASY2 system!)
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HET COLLTD,

Report No.: HCT-SAR08-0203 FCC ID: 06Y-CDM7176 Date of Issue:  Feb.06, 2008
EX3DV4 SN:3520 April 11, 2007
DASY - Parameters of Probe: EX3DV4 SN:3520
Sensitivity in Free Space” Diode Compression®

NormX 0.750 £ 10.1%  pV/(V/m)? DCP X 95 mvV
NormY 0.650 £ 10.1%  pVAV/m) DCP Y 96 mV
NormZ 0.580 +10.1%  puV/(VIm) DCP Z 94 mV
Sensitivity in Tissue Simulating Liquid (Conversion Factors)
Please see Page B.
Boundary Effect
TSL 800 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance 20mm 3.0 mm
SARy, (%] Without Correction Algorithm 34 |
SARp, [%] With Correction Algorithm 0.0 0.1
TSL 1810 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 20mm 3.0 mm
SAR, [%] Without Correction Algorithm 4.6 2.7
SARy, (%] With Correction Algorithm 0.2 0.4
Sensor Offset
Probe Tip to Sensor Center 1.0 mm
The reported uncertainty of measurement is stated as the standard uncertainty of
measurement multiplied by the coverage factor k=2, which for a normal distribution
corresponds to a coverage probability of approximately 95%.
* The uncertainties of NormX,Y.Z do not affect the E*-field uncertainty inside TSL (see Page B)
" Numarical linearization parameter: uncartainty not required,
Certificate No: EX3-3520_ Apr07 Page 4 of 9
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HCT

HET COLLTD,

Report No.: HCT-SAR08-0203 FCC ID: 06Y-CDM7176 Date of Issue:  Feb.06, 2008

EX3DV4 SN:3520 April 11, 2007

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
Certificate No: EX3-3520_Apr07 Page 50f 8
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HETCOLLTD,

Report No.: HCT-SAR08-0203 FCC ID: 06Y-CDM7176 Date of Issue:  Feb.06, 2008

EX3DV4 SN:3520 April 11, 2007

Receiving Pattern (¢), 9 = 0°

f =600 MHz, TEM ifi110EXX f = 1800 MHz, WG R22

X —e-Y -—8-Z -0-Tol ——X oY —e-7 -—O0-To
1.0
0.8
0.6 R | | — e 30 MHz
- g; . o s v T 17 ~@- 100 MHz
B, 0-0 Lol | —o— 600 MHz
E ‘o V-4 e ~— 1800 MHz
a'Co | | | —d— 2500 MHz
0.6
0.8
-1.0
0 60 120 180 240 300 60
o[
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Certificate No: EX3-3520_Apr07 Page 6 of 9
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HET CoLLTD,

Report No.:

HCT-SAR08-0203

FCC ID: 06Y-CDM7176 Date of Issue:

Feb.06, 2008

EX3DV4 SN:3520

Input Signal [uV]

Error [dB]

Certificate No: EX3-3520_Apr07

0.2

-0.6

April 11, 2007

Dynamic Range f(SAR.q)

(Waveguide R22, f = 1800 MHz)

1.E+7
1.E+6
1.E+5
1.E+4
1.E+3
1.E+2

1.E+1

1.E+0 |

0.0001 100

0.01 0.1 1 10
SAR [mWiem’]

0.001

—&— nol compensaled

—8— compensated

0.2 A
L& AL a8 S B BL 2SS

-1.0

0.01 0.1 1 10 100
SAR [mWicm’)

0.001

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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HET COLLTD,

Report No.: HCT-SAR08-0203 FCC ID: 06Y-CDM7176 Date of Issue:  Feb.06, 2008

EX3DV4 SN:3520 April 11, 2007

Conversion Factor Assessment

f =900 MHz, WGLS R9 (head) f=1810 MHz, WGLS R22 (head)

a5 30,0

3.0 25,0

25
< 2 2001

=

[ 20 5
> ‘;“' 15.0
% s 3
4 2 100
w10 7]

0.6 5.0 4

0.0 ! 0.0 4 |

0 20 40 60 0 20 40 60
z[mm] z[mm)
=0 Analylical =—0—Measurements =0 Analytical —0— Measurements

f[MHz) Validity [MHz]°  TSL _Pormittivity _Conductivity Alpha Depth  ConvF Uncertainty

900 +50/£100 Head 415£5% 0.97 £5% 050 0.85 9.54 +11.0% (k=2)
1810 +£50/+100 Head 40.0+5% 1.40+%5% 0.3 1.00 851 +11.0% (k=2)
2000 £50/%100 Head 400+5% 1.4045% 039 1.00 8.01 +11.0% (k=2)
900 +50/%100 Body 55.0+5% 1.06+5% 050 0.85 942 1 11.0% (k=2)
1810  £50/+ 100 Body 53.3+5% 1.52+5% 015 124 846 1 11.0% (k=2)
2000 £50/%100 Body 633+5% 1.52+5% 037  1.00 7.93 £11.0% (k=2)

© The validity of £ 100 MHz only applies for DASY v4.4 and higher (see Page 2). The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the Indicated frequeney band,

Certificate No: EX3-3520_Apr07 Page 8 of 9
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HET CoLLTD,

Report No.: HCT-SAR08-0203 FCC ID: 06Y-CDM7176 Date of Issue:  Feb.06, 2008

EX3DV4 SN:3520 April 11, 2007

Deviation from Isotropy in HSL
Error (¢, 9), f = 900 MHz

Error [dB]

35

10

n
B-1,00-0.80 @-0.80--0.60 M-0,60-0.40 W-0.40--0.20 W-0.20-0.00
0000020 WO20-040 [040-060 MBOE0-080 MO.80-1.00

Uncertainty of Spherical Isotropy Assessment:  2.6% (k=2)
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HCTCOLLTD,

Report No.: HCT-SAR08-0203 FCCID: 0O6Y-CDM7176 Date of Issue:  Feb.06, 2008

Calibration Laboratory of § Schweizerischer Kalbrierdienst
Schmid & Partner c Sarvice suisse d'italonnage
Enginearing AG Servizio svizzar di natura

Zeughausstrasse &3, BODA Zurich, Switzerdand S  swiss Calibration Service

Accradined by he Swiss Foderal Office of Matrology and Acredilation Accreditation Ne.: SCS 108
The Swiss Accreditabion Servioe is one of the signatoriss (o the EA
Mistiilatera) Agresmant for the recognition of callbration certificates

This calibration corificats decuments the iracesbilly b nalionsl standands, which malize the physical units of messuremants [31].
Thi EneaELETRTES and e uncartaintias with confidence probabiliey are given n ihe feliowing pages and are part of the cerificale.

Bl calibraficrs o haen conduchad In e clased labomtory faciity: anvironment bermparaiure (22 + 3070 and homidity < 7%

Galbration Equipment used [METE crifical far calbealion)

Primary Standards. oE Cal Dt (Calitwated by, Certifcats No.) Schechiled Calibration
Fowsr mober E44198 B4 283874 T9-Mer-07 (METAS, Ma, 21T-008T0) Mar-08

Powear sansar E44128 MY¥a188537T 29-Mar-07 (METAS. Ma, 21 T-00670) Btar-08

Possir sanpar E441248 MiYsa0a0aT Je-Mar-0T (METAS, Mo, 217-006TT) Mar08

Rafamece 3 B Atlanustar EN: 55084 (3c) Bfaig00T (METAS, Ha. Z17-00718] Bug-08

Rafamence 10 dB Allanistor 5MN: B506E {208) 29-Mar-0T (METAS, Na. 21T-00571) Klar-a8

Redeence 10 dB Atlenusior EM; 55130 (30k) B-tug-O7 (METAS, Mo, 21700720 Bug-0a

Redomnce Froba ES30N2 SM: 33 A-Jan-07 {SPEAG. Mo, EE3-2013_Jan0T) Jar-08

CAES EM: B84 M-Apr-07 (SPEAG, Mo DNE4-684_tgellT) hpr 0

Secondary Staredands D& Chack Date (in hoose) Schedulad Chack

FF generalor HF BE4S0 US3G42L01T00 Aeug-B (SPEAD, in howse chack Nov-05) in house check: New-07
Wetwark Analyzer HP 87536 Lg3TIn0ses 1Ot (SEEAG, in houss check Oci-06] In housa dheck: Oct-0T
Calbwated by

Approved by

This caliaalion carificate shal nel be raprodused sxcapd In hdl wilthcut wiitton approval of fhe iaboreiony.

Cerfificabe Mo ET3-1808_Augl? Pags 1ol @
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HET COLLTD,

Report No.: HCT-SAR08-0203 FCC ID: 06Y-CDM7176 Date of Issue:  Feb.06, 2008

S Schwelzerischer Kasbrierdianst
Service simss d"#Malonnage

c Servizio svizzero di laralurs

8  5wiss Calibration Service

Calibration Laboratory of
Schmid & Partner

Enginesring AG
Daughaussirasse 43, B0 Furich, Switeerland

Ancreciiad by the Swiss Federal Ofice of Melriogy snd Accredilation ecrediistion Mo SCS 108
Tha Switss Acereditation Service is ono of the signatories io the EA
Muliilaisral Agraamasnt for tha recognition of calibraticn cortficates

Glossary:

TSL tissue simulating liquid

MNORMx Y. 7 sensitivity in free space

GonF sensifivity in TSL / NORM=.y.z

DCP diode comprassion point

Paolarization ¢ q rotation around probe axis

Polarization 3 5 rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., & = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:
a) IEEE Sid 1528-2003, *|EEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wiraless
Communications Devices: Measurement Technigues®, Decaembar 2003

b) IEC 622081, "Procedure to measure the Specific Absorplion Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

Methods Applied and Interpretation of Parameters:

s NORMx,y.z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx,y,z are only intermediate values, |.e., the uncertainties of
NORMx,y.z does not effect the E*-field uncertainty inside TSL (see below ConvF).

« NORM(Ax.y.z = NORMx,.y,z * frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of
the frequency response is included in the stated uncertalnty of ComvF.

s DCPx,yz: DCP are numerical linearization parameters assessed based on the data of
power sweep (no uncertainty required). DCP does not depend on frequency nor media.

= ConvF and Boundary Effect Parameters: Assessed in flal phantom using E-field (or
Temperature Transfer Standard for f < 800 MHz) and inside waveguide using analytical field
distributions based on power measurements for f > 800 MHz. The same setups are used for
assessment of the parameters applied for boundary compensation (alpha, depth) of which
typical uncartainty values are given. These parameters are used in DASY4 softwara to
improva proba accuracy close to the boundary. The sensitivity in TSL correcponde fo
NORMx,y.z * ConvF whereby the uncerainty corresponds to that given for ConvF. A
frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending
the validity from + 50 MHz to £ 100 MHz.

» Sphercal isofropy (30 dewation from isotropy): in a field of low gradients realized using a
flat phantom exposed by a patch antenna.

s Sensor Offsef The sensor offset cormasponds to the offset of virlual measuremeant canter
fram the probe tip {on probe axis). Mo tolerance required.
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HCT

HET COLLTD,

Report No.: HCT-SAR08-0203 FCC ID: 06Y-CDM7176 Date of Issue:  Feb.06, 2008

ET3DVE SN:1609 August 30, 2007

Probe ET3DV6

SN:1609

Manufactured: July 21, 2001
Last calibrated: March 23, 2006
Recalibrated: August 30, 2007

Calibrated for DASY Systems

{Mole: non-compsalible with DASY 2 aystem])
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HET COLLTD,

Report No.: HCT-SAR08-0203 FCC ID: 06Y-CDM7176 Date of Issue:  Feb.06, 2008
ET3I0OVE SN:1609 August 30, 2007
DASY - Parameters of Probe: ET3DV6 SN:1609
Sensitivity in Free Space” Diode Compression®

NermX 194 = 10.4%  pVIVm)® DCP X 95 mV
NormY 178 £100%  pVIWm)? DCP Y 95 mV
NarmZ 179 £100%  pVIVIm) DCP Z a7 mV
Sensitivity in Tissue Simulating Liquid (Conversion Factors)
Please ses Page 8.
Boundary Effect
TSL 800 MHz Typical SAR gradlent: 5 % per mm
Sensor Center to Phantom Sufface Distance 3T mm 4.7 mm
SAR,. [*] Without Comection Algorithm 5.3 21
SARL, 1] With Cormection Algarithm 0.z 0.z
TSL 1810 MHz Typical SAR gradiant: 10 % ped mim
Sensor Canter to Phantom Surface Distancs .7 mm 4T
SA R, [Ya] Without Cormection Algorithim 136 ag
AR, [%5] With Cormaction Algorithm 0.2 0.4
Sensor Offset
Probe Tip to Sensor Centar 2.7 mm
The reported uncertainty of measurement ia stated as the stondord unecrtainty of
measurement multiplied by the coverage factor k=2, which for a normal distribution
corresponds fo a coverage probabllity of approximately 95%.
* The uncerlainbas of Morm¥,¥ 2 do not affect fhe EX-feld uncertairty inside TSL (ses Pags B)
B mumarical inganzation parameler uneartRinty ot recgained
GCorificaie Ma; ETI-1608_Augd? Page 4 ol &
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HCT

HET COLLTD,

Report No.: HCT-SAR08-0203 FCC ID: 06Y-CDM7176 Date of Issue:  Feb.06, 2008

ET3DVE SN:1609 August 30, 2007

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

Frequency response (normalized)
P
} } 3 + It

0.7 - ! ! | | . : . —
0.6 1 ' T | T T T | I

0.5 l I ! 1 | IS S |
0 500 1000 1500 2000 2300 3000

—a—TEM —f—R22

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 3 = 0°

f= 600 MHz, TEM ifi110EXX f=1800 MHz, WG R22

1.0 ,

0.8 —— [ S I N O 0 S 5 N S | T B -

08 | B U I ' — | =030 MHz
Pl I I T T W O O 0 s O VT U "i+1ﬂﬂhll-ﬁ
E|;|_2......._..:........:..i__.....:.. £00 MHz
Ej'i"""'_", i il e ..I_I._..'—a DT |~ 1800 MHz
=<4 I 0 AT T 0O [ ] —&— 2500 MHz

'{IE .................

48 H

A0 i | .| !

a Bl 120 1B 24 0 360
87
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SARead)
(Waveguide R22, f = 1800 MHz)

Input Signal [uV]

il
0.1
SAR [mWicnr]

T
1.Ew —1—— 0 1
00001 0001 0.

—@— ol compensated —@— compensaled

0.001 0.0 041 1 100
SAR [mWicm?]

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Report No.: HCT-SAR08-0203

FCC ID:

06Y-CDM7176

Date of Issue:

Feb.06, 2008

ET3DVE SN:1609

August 30, 2007

Conversion Factor Assessment

f= 900 MHz, WGLS R9 (head) f= 1810 MHz, WGLS R22 (head)
35 - go—ir ot & an.o T | ~|
a0 |
g 2 =
= =
20 5
= z
E 1.5 E
®
S 3
0.5+
0.0+
£[mm) z[mm]
—G:;ﬁ;!;rliral —t— Measurements | —0— Analyfical —&— Measurements
f(MHz] Validity MHz]"  TSL Permittivity Conductivity  Alpha Depth  ConvF Uncertainty
450 + 50/ £ 100 Head 435:5% 0.87+5% 0.37 1.85 7.25 +13.3% (k=2)
900 + 50/ £ 100 Head 415+5% 09715% 0.36 242 681 =11.0% (k=2)
1810 +£50/+100 Head 400+5% 1.40%5% 0.52 2166 5368 +11.0% (k=2)
1950 £50/+100 Head 400:5% 1.4025% 0.60 250 512 2 11.0% (k=2)
2450 £50/+100 Head 39.2+5% 1.80x5% 0.68 1.89 478 *11.8% (k=2)
450 + 50/ +100 Body &G87+5% 0.84+5% 0.31 1.80 T.76 £13.3% (k=2)
Bib +50/+100 Body 55.2%5% 0.9715% 0.35 256 649 =11.0% (k=2)
1904 + 50/ +100 Body 53.325% 1.5215% 0.71 244 4.74 =11.0% (k=2)
2450 + 50/ +£100 Body S527+6% 1.895+5% 0.58 237 417 211.8% (k=2)
© The vaidity of £ 100 MHz only appiies for DASY vi.d and highsar {ses Page 2). The uncartainty is the R55
of the ConvF uncerainty al calibration frequency and the uncertainty for the indicated frequency band.
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Deviation from Isotropy in HSL
Error (4, 8), f =900 MHz

Error [dB]

Lal

.Iv1.I}ID—ﬂ.GEI_.-EI.ﬂD—D.Eﬂ B-0.60--0.40 B-0.40-0.20 B-0.30-0,00

|D000-0.20 WO20-0.40 D040-050 O0S0-080 EOLD-1.00

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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HCTCOLLTD,
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Calibration Laboratory of AV
Schmid & Partner —
Servizio svirmero di araturs

Engineering AG
Zoughausstrasse 43, 8004 Zurich, Switzeriand 'vﬂ\ s Swiss Calibration Service
Accrediisd by the Swiss Fasaral OMcn of Matrology and Accreditation Accreditation No.: SCS 108

The Swiss Accredilation Sesvics is one of the signatories to the EA
Multilateral Agresment for the recogmition of calibration certificates.

cver  TERCABNDRON 1T T TR

Object

Calbration procadure{s)

Caibration dase:

Constonol hecaltratestem  InTolermnes L

This calibration cenificase documenis fe imceabilty io nabonal siendards, which realice the physical units of measwemenis (51}
Th MMk Memants and Bhe uncertaintes with confidence probability ars gren an the following peges and aa pan of (he certifcaie.

All salibrations have been conducied in the dosed Isboraiory faciity. srmaronment (BSiperaiue (22 £ 3)°C and humidty < T0%.

Calbrafian Equipment used [METE orifical for calibrabon |

Primary Standards D # Cal Data | Calibrated by. Cartificabe he. ) Scheduled Calibration

Power melar EPM-42A GEATLR0TOS 03-0ct-08 (METAS, Mo, 21 7-00E0E) Cet-07

Power serrsar HS B4E1A USITHRTAY 03-0ct-08 (METAS, ko, 217-D060E) Oct-07

Belerence 20 dB Aseruanr SM; BO0E (X0g) 10-Aug-0E (METAS, Mo 217-00581) Aug-0T

Raference 10 dB ASeruaior SM; B0AT 2 (10r) 10-Aug-06 (METAS, Mo 21700581} Aug-07

Relerence Praba ETIDVE (HF) | SM 1507 10.0c1-08 (SPEAG, Mo, ET3-1507_(\t406) Oet-07

DAEd SN 60 A0 jan0F (SPEAG, Mo, DAEA-G0T_Jen0T)  Jan-08

Secondasy Sandards i # Chack Date (in house) Seheduled Chack

Power sensor HP B4B1A Y4102 T 18-Oct-02 [SPEMG, in house chedk Ocl-05) Ir house check: Ocl-07

FF gonemice Aglent E44218 MY 41000675 11-May-H8 {SPEAG, in housa check Now0S)  In house check: Nav.07

Matwork Analyzer HP BTSIE LIS3TIN05AS 54208 18-Oct-01 [SPEALG, in house check Ocl-06) Ir howse check: Ool-07
Mame

Agproved by:

This calibration ceriificale shall nat be repeoduced ancegt in full without writen spproval of the labaratory.
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HET COLLTD,

Report No.: HCT-SAR08-0203 FCC ID: 06Y-CDM7176 Date of Issue:  Feb.06, 2008

Calibration Laboratory of %:\{gﬂj',"b; §  Schwsizerischer Kalibrierdienst
Schmid & Fartner g~ E c Servics suisse d'dalpnnage
Engineering AG D Servizio svizzero di taraturs
Zaughsussirasse 43, 8004 Zurich, Switzerland TN S Swiss Calibation Service
A
Accedied by e Swiss Federal Office of Matméogy and Accreditation Aceraditation Me,: SCS 108

The Swiss Accreditation Servica is one of the signaiories 1o the EA
Muhilateral Agreemart for the recognition of calibration certificates

Glossary:

TSL tissue simulating liguid

ConvF sensitivity in TSL/ NORM x,y.z
NIA not applicable or not measurad

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) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devicas used in close proximity to the ear {frequency range of 300 MHz to 3 GHz)", February
2005

c) Federal Communications Commission Office of Enginesring & Technology (FCC OET),
‘Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequancy
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radicfrequency 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 cerificata. All figures stated in the cerificate are valid at the fraquency 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 oriented
parallel to the body axis.

» Feed Point impedance and Reium 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 Return Loss ensures low
reflected power. No uncertainty required.

s FElecirical Delay: One-way delay between the SMA connector and the antenna feed point. No
uncertainty reguired,

» SAR measured: SAR measured at the stated antenna input power.

* 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 to calculate the
nominal SAR result.

Cartificate No: DEISY2-481_May(7 Page: 2 of 6
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Report No.: HCT-SAR08-0203 FCC ID: 06Y-CDM7176 Date of Issue:  Feb.06, 2008
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Varsion DASY4 Va7
Extrapolation Advanced Exirapolaton
Phanitam Modular Fiat Phantom V4.9
Distance Dipole Center - TSL 15 mm with Spacar
Zoom Scan Resolution dx, dy, dz =5 mm
Fraquency 835 MHz £ 1 MHz
Head TSL parameters
The following pararmeters and calculalions wese applled,
Temparatura Parmittivity Conductivity
Nominal Head T5L paramaters 20°C 41.5 0.890 mhoim
Measured Head TSL paramatars (22.0+0.2)"C 416+8% 080 mhaim + 8 %
Head TSL temperature during test (220+0.2)°C —_ —_
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Conditian
SAR measured 250 mW Input power 230mwWig
SAR nomalized nomalized o 1W 9.20mWig
Eftﬂhrmiml Head TSL parameters normalized o 1W 21 mW /g E17.0 % (k=)
SAR averaged over 10 cm® (10 g) of Head TSL conditian
SAR measurad 250 mVW inpul power 1.51 mW /g
S5AR normalized mormalized fo 1W B.04 mW fg

SAR for nominal Head TSL paramesars '

mormalized o TW

6.05 mW / g £ 16.5 % (k=2)

' Comrection to nominal TSL parameters according to d), chapler “SAR Sensithvities”

Corfificato Mo: DEISV2-481_Mayd7

SAN 136-1, AMI-RI , BUBAL-EUP, ICHEON-SI, KYOUNGKI-DO, 467-701, KOREA
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Appendix

Antenna Parameaters with Head TSL
Impedance, transformed 1o feed point 2 801-33[0
Refum Loss -27.5d8

General Antenna Parameters and Design

Elecirical Delay (one direction) 1,384 n

After long term use with 100W radiated power, only a sight warming of the dipole naar the lesdpoinl can be measured.

The dipole is made of siandard semingid coaxial cabla. The cantar conductor of the: faading ne is directly conmected to tha
sacond arm of the dpole. The antenna is therefore short-circuited for DC-signals.
Mo axcessive force must be applied to the dipole arms, becausa thay mighl band or the soldered connections near the

feadpoin| may be damaged

Additional EUT Data

Manuiactured by SPEAG
Manufactured on Apil 23, 2003
Corfificats Mo: DEISV2-181_Mayd7 Page 4 of &
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HCT CO., LTD.

DASY4 Validation Report for Head TSL

Date/Time: 24.05. 2007 11:49:0%
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V Serial: DE3SVI - SN:481

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

Medium: HSL 900 MHz;

Medium parameters used: f= 835 MHz; ¢ = 0.9 mho/m; & = 41.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY 4 (High Precision Assessment)

DASY4 Configuration:
®  Probe ET30VH - SNISOT (HF); ConvF{. 049, 6,09, 6,090 Calibrated: 19,10.2006
®  Sensor-Serface: dmm (Mechanical Surface Detection)
»  Electronics; DAE4 Sn601; Calibrated: 30,01.2007
«  Phantom: Flat Phantom 4.91; Tvpe: QDOOIP49AA; ;

»  Measurement SW: DASYS, V4 T Busld 53; Postprocessing SW: SEMCAD, V1.8 Buld 172

Pin = 250 mW; d = 15 mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, de=5mm
Reference Value = 55.0 V/m; Power Drift =-0.015 dB
Peak SAR (extrapolated) = 330 W/ke
SAR(1 g) = 2.3 mW/g; SAR(10 g) = 1L.51 mW/g
Maximum value of SAR {measured) =249 mWig
S |

(1 dB = 2, 45mWig

Cenificate No; DE3EVZ-481_MayD7 Paga S of &
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Impedance Measurement Plot for Head TSL
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HCTCOLLTD,

Report No.: HCT-SAR08-0203 FCCID: 06Y-CDM7176 Date of Issue: Feb.06, 2008
Calibration Laboratory of Schwelzerischer Kalibrisrdisnat
Schmid & Partner Service sulsse d'étalennage

Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service
Accredited by the Swiss Faderal Office of Metrology and Accreditation Acersdiation No.: SCS 108

The Swise Accreditation Service is one of the signatories to the EA
Mubtilateral Agreement for the recognition of calibration certificates

Calibration procadure(s)

Calibration date.

Condifion af the calibratad bam

This ealibration certificats documants the raceability to national standards, which realize the physical units of meaasuremants {5I).
The messuraments and the uncertainties with confidence probability are gven on the follewing pages and are part of the certificate.

All calibrations have been conducted in the dosed laboratory taclity: environment temperature (22 £ 3)°C and humidity < 70%.

Calibration Equipment used (M&TE crilical for calibration)

Pnmary Standards D # ‘Cal Data (Calibrated by, Cerificaie Na.) Scheduled lhlh‘libﬂ
Power mabar EPM-2424 GRIT4E0704 03-O0ct-06 (METAS, Mo, 217-00608) Oct-07

Power sansor HP 84814 US3TZe27E] 03-Oct-06 (METAS, Mo, 217-00608) Oict-07

Fafarence 20 dB Atteruator SM: 5086 (20g) 10-Aug-06 [METAS, Mo 217-00581) ug-07

Reference 10 dB Attenuator M 5047.2 (10r) 10-Mug-06 (METAS, Mo 217-00581) Aug-07

Reference Probe ETIDVE SN 1507 10-0cl-06 (SPEAG, No. ET3-1507_Oct06) Cict-07

DAE4 SN &8N 30-Jar-07 (SPEAG. Mo. DAE4-601_Jan0T) Jan-08

Secondary Standards ID# Check Date (in housa) Scheduled Check
Power sansor HF 84814 MY41092317 18-0ct-02 (SPEAG, in housa check Oct-05) Im house check: Oci-07
RF ganerator Agilent E44218 MY 41000675 11-May-05 (SPEAG, In house chedk Now-05) Im house check: Now-07
Mabwark Analyzer HP 8T5IE UIS3T 190585 54208 18-0ct-01 (SPEAG, in house check Oct-08) Im house check: Oc-07

Approved by

This ealibration cartificate shall nat be reproduced except in full without written appraval of the |sboratory.
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HET COLLTD,

Report No.: HCT-SAR08-0203 FCC ID: 06Y-CDM7176 Date of Issue:  Feb.06, 2008

Calibration Laboratory of x‘\f:ljj, g  Schwsizerischer Kalibrierdienst
Schmid & Partner iy G Sorvico suisse détalonnage
Engineering AG e Sewvizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland '«a.,*ﬁg S swiss Calibeation Service
ocradibed by the Swiss Federal Office of Matrlogy and Accreditation Accreditation Ne.: SCS 108

The Swiss Accreditation Service s one of the signatories to the EA
Multilateral Agreament for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
MN/A 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) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)", February
2005

¢) 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:
+ 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 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 point. The Returmn Loss ensures low
reflected power. No uncertainty required.

s Electrical Delay: One-way delay between the SMA connector and the antenna feed point. No
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 at the antenna
connector.

+ SAR for nominal TSL parameters: The measuraed TSL parameters are used to calculate the
nominal SAR result.

Certificate Mo: D1800VZ-2d065_May(7 Page 2 of 6
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HET COLLTD,

Report No.: HCT-SAR08-0203 FCC ID: 06Y-CDM7176 Date of Issue:  Feb.06, 2008
Measurement Conditions
DASY systemn confiquration, as far as not given on page 1. - -
DASY Version DASY4 V4.7
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations wers applied.
Temperature Permittivity Conductivity
Meminal Head TSL parameters 220°C 40.0 1.40 mha/m
Measured Head TSL parameters (22.0£0.2)"C Wite% 1.39 mhalm £ 6 %
Head TSL temperature during test (21.810.2)°C - —_—
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL condition
SAR measured 250 mWw input power 917 mW /g
SAR normalized narmalized o 1W 36.7 mW ig

' Correction to nominal TSL parameters acconding to d), chapler “SAR Sensitivities”

SAR for nominal Head TSL parameters '

nommalized 1o 1W

36.5 mWy [ g £ 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 250 mW input power 4.88 mwW ig
SAR nomalized normalized o 1W 18.5 mw ig

SAR for nominal Head TSL parameters '

normalized o 1W

19.4mW [ g £ 16.5 % (k=2)

Cartificate No: D1800V2-2d068_May(?
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HET COLLTD,

Report No.: HCT-SAR08-0203 FCC ID: 06Y-CDM7176 Date of Issue:  Feb.06, 2008

Appendix
Antenna Parameters with Head TSL

Impedance, ransformed 1o feed paint 4940 -3.3 0
Retum Loss -20.4 dB

General Antenna Parameters and Design

Elecirical Delay (one direction) 1.212 ns

After long term use with 100W radiated power, only 8 slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of tha dipele. The antenna is therefore shor-circuited for DC-signals.
Wa excessive force must be applied to the dipole arms, becsuse they might bend or the soldered connections near the

feadnoint may be damaged.
Additional EUT Data

anufactJrad by SPEAG

| Manufactured on April 01, 2003
Cartificale Mo: DAS00VE-2d066_MayD7 Page 4 of 6
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DASY4 Validation Report for Head TSL
Date/Time: 23.08.2007 12:07:19

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:2d066

Communication Systern: CW; Frequency: 1800 MHz; Duty Cyele: 1:1

Medium: HSL U10 BB; )
Medium parameters used: f= 1800 MHz; o = 1.3% mha/m; g, = 39.4; p = 1000 kg/m"
Phantom section: Flat Section

Measurement Standard: DASY 4 (High Precision Assessment)

DASY4 Configuration:
s Probe: ETADV6 - SN1507 (HF); ConvF(5.03, 5.03, 5.03); Calibrated: 19.10.2006
&  Sensor-Surface: 4mm (Mechanical Surfisce Detection)
&  Electronics: DAE4 Sn601; Calibrated: 30.01.2007
& Phantorm: Flat Phantom 5.0 (front); Type: QDOMPSOAA, §

*  Measarement 3W: DASY4, V4.7 Build $3; Postprocessing SW: SEMCAD, V1.8 Build 172

Pin =250 mW; d = 10 mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = §89.3 V/m; Power Drift = 0.063 dB
Peak SAR (extrapolated) = 15.7 Wikg
SAR(1 g) = 9.17 mW/g; SAR(10 g) = 4.88 mW/g
Maximum value of SAR (measured) = 10.2 mW/g

dB
| 0.000
- -3.50

-7.00

-10.5
=14.0
-17.5
0 dB = 10,2mWig
Cerificate No: D1B00V2-2d066_May0T Page 5 of &

HCT CO., LTD.
SAN 136-1, AMI-RI , BUBAL-EUP, ICHEON-SI, KYOUNGKI-DO, 467-701, KOREA
TEL :+82 316398565 FAX:+82 316398525 www.hct.co.kr

113 of 120



HETCOLLTD,

Report No.: HCT-SAR08-0203 FCC ID: 06Y-CDM7176 Date of Issue:  Feb.06, 2008

Impedance Measurement Plot for Head TSL
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Report No.:

HCT-SAR08-0203

FCC ID:

06Y-CDM7176

Date of Issue:

Feb.06, 2008

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Federal Office of Metrology and Accreditation

AT
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The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client

H-CT (Dymstec)

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 108

Certificate No: D1900V2-5d032_Feb07

CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date:

Condition of the calibrated item

D1900V2 - SN: 5d032

QA CAL-05.v6

Calibration procedure for dipole validation kits

February 20, 2007

In Tolerance

Calibration Equipment used (M&TE critical for calibration)

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI1).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Network Analyzer HP 8753E

Calibrated by:

Approved by:

US37390585 S54206

Name
Mike Meili

Katja Pokovic

18-0ct-01 {SPEAG, in house check Oct-086)

Function
Laboratory Technician

Technical Manager

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Primary Standards 1D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power meter EPM-442A GB37480704 03-Oct-06 (METAS, No. 217-00608) Oct-07

Power sensor HP 8481A Us37292783 03-Oct-06 (METAS, No. 217-00608) Oct-07

Reference 20 dB Attenuator SN: 5086 (20g) 10-Aug-06 (METAS, No 217-00581) Aug-07

Reference 10 dB Attenuator SN: 5047.2 (10r) 10-Aug-08 (METAS, No 217-00591) Aug-07

Reference Probe ET3DV6 SN: 1507 19-Oct-06 (SPEAG, No, ET3-1507_0Oct06) Qct-07

DAE4 SN 601 30-Jan-07 (SPEAG, No. DAE4-601_Jan07) Jan-08

Secondary Standards 1D # Check Date (in house) Scheduled Check
Power sensor HP 8481A MY41092317 18-0Oct-02 (SPEAG, in house check Oct-05) In house check: Oct-07
RF generator Agilent E4421B MY41000675 11-May-05 (SPEAG, in house check Nov-05) In house check: Nov-07

In house check: Oct-07

Signature

TLYRA,
s

Issued: February 21, 2007

Certificate No: D1900V2-5d032_Jan07
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e o RO
Callbratlon Laboratory of i\‘\:\\}{_-/j',"; S  Schweizerischer Kalibrierdienst
Schmid & Partner ila"“-E-——Jmé C Service suisse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland % T \“\3 S  swiss Calibration Service
T
Accredited by the Swiss Federal Office of Metrology and Accreditation Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,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 electromagnetic fields from mobile phones (300 MHz - 3
GHz), July 2001

c) 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:
e 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 oriented
parallel to the body axis.

e Feed Point Impedance and Refurn 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 Return Loss ensures low
reflected power. No uncertainty required.

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

s  SAR measured: SAR measured at the stated antenna input power.

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

e SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
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HeTCaLLT
Report No.: HCT-SAR08-0203 FCC ID: 06Y-CDM7176 Date of Issue:  Feb.06, 2008
Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY4 V4.7
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz £ 1 MHz

Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+£0.2)°C 388+6% 1.43 mho/m +6 %
Head TSL temperature during test (21.0+0.2)°C — —

SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL condition
SAR measured 250 mW input power 9.55mW /g
SAR normalized normalized to TW 382mW/g

SAR for nominal Head TSL parameters '

normalized to 1W

37.2mW/ g £17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL Condition
SAR measured 250 mW input power 5.03mW /g
SAR normalized normalized to 1W 20.1mW /g

SAR for nominal Head TSL parameters '

normalized to TW

19.8 mW / g + 16.5 % (k=2)

' Correction to nominal TSL parameters according to d), chapter “SAR Sensitivities"

Certificate No: D1900V2-5d032_Jan07
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5350+33jQ
Return Loss -26.6 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.192 ns

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

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.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 17, 2003
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Report No.: HCT-SAR08-0203 FCC ID: 06Y-CDM7176 Date of Issue:  Feb.06, 2008

DASY4 Validation Report for Head TSL
Date/Time: 20.02.2007 14:35:32

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d032

Communication System: CW; Frequency: 1900 MHz; Duty Cycle: 1:1

Medium: HSL U10 BB;

Medium parameters used: f= 1900 MHz; o = 1.43 mho/m; & = 38.9; p = 1000 kgfm3
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
e Probe: ET3DV6 - SN1507 (HF); ConvF(4.97, 4.97, 4.97); Calibrated: 19.10.2006
e  Sensor-Surface: 4mm (Mechanical Surface Detection)
e  Electronics: DAE4 Sn601; Calibrated: 30.01,2007
e  Phantom: Flat Phantom 5.0 (front); Type: QDO00OPS0AA

e Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

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

Reference Value = 90.3 V/m; Power Drift = 0.006 dB

Peak SAR (extrapolated) = 16.4 W/kg

SAR(1 g) =9.55 mW/g; SAR(10 g) =5.03 mW/g

Maximum value of SAR (measured) = 10.5 mW/g

dB
0.000

-3.62

-7.24

-10.9

-14.5

-18.1

0dB=10.5mW/g
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Impedance Measurement Plot for Head TSL
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