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Attachment 2. — Dipole Validation Plots
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VHCT

Report No.: HCT-SAR07-0310 FCCID: JYCC810 DATE: Mar.26, 2007

B Validation Data (835 MHz Head)

Test Laboratory: HYUNDAI CALIBRATION & CERTIFICATION TECHNOLOGIES CO., LTD

Input Power 1w (30dBm)
Liquid Temp: 21.5
Test Date: Mar.21, 2007

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:441
Program Name: Validation

Medium parameters used: f = 835 MHz; ¢ = 0.884 mho/m; & = 41.8; p = 1000 kg/m3
Phantom section: Flat Section ;Measurement SW: DASY4, V4.7 Build 53

DASY4 Configuration:

- Probe: ET3DV6 - SN1798; ConvF(6.73, 6.73, 6.73); Calibrated: 2006-08-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2006-11-15

- Phantom: SAM 835/900 MHz; Type: SAM

Validation 835 MHz/Area Scan (61x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 10.3 mW/g

Validation 835 MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 110.7 VV/m; Power Drift = -0.001 dB

Peak SAR (extrapolated) = 13.8 W/kg

SAR(1 g) = 9.34 mW/g; SAR(10 g) = 6.12 mW/g

Maximum value of SAR (measured) = 10.1 mW/g

dB
0.000

-2.08

-4.16

-6.24

-8.32

-10.4

0 dB = 10.1mW/g
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VHCT

Report No.: HCT-SAR07-0310 FCCID: JYCC810 DATE: Mar.26, 2007

B Validation Data (1900 MHz Head)

Test Laboratory: HYUNDAI CALIBRATION & CERTIFICATION TECHNOLOGIES CO., LTD

Input Power 1w (30dBm)
Liquid Temp: 21.6
Test Date: Mar.22, 2007

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d032
Program Name: Validation

Medium parameters used: f = 1900 MHz; ¢ = 1.46 mho/m; & = 39.4; p = 1000 kg/m3
Phantom section: Flat Section ;Measurement SW: DASY4, V4.7 Build 53

DASY4 Configuration:

- Probe: ET3DV6 - SN1798; ConvF(5.6, 5.6, 5.6); Calibrated: 2006-08-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2006-11-15

- Phantom: SAM 1800/1900 MHz; Type: SAM

Dipole 1900MHz Validation/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 48.8 mW/g

Dipole 1900MHz Validation/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 190.7 V/m; Power Drift = -0.070 dB

Peak SAR (extrapolated) = 72.6 W/kg

SAR(1 g) = 41.3 mW/g; SAR(10 g) = 21.4 mW/g

Maximum value of SAR (measured) = 46.2 mW/g

dB
0.000

-3.96

-7.92

-11.9

-15.8

-19.8

0 dB = 46.2mW/g
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VHCT

Report No.: HCT-SAR07-0310 FCCID: JYCC810 DATE: Mar.26, 2007

B Dielectric Parameter (835 MHz Head)

Title C810

SubTitle Head

Test Date Mar.21, 2007
Frequency e’ e"
800000000 42.1338 19.1271
805000000 42.0694 19.1377
810000000 42.0589 19.1442
815000000 41.9854 19.1144
820000000 41.9216 19.0772
825000000 41.8620 19.0710
830000000 41.7868 19.0431
835000000 41.7523 19.0253
840000000 41.7020 18.9493
845000000 41.6469 18.9276
850000000 41.5982 18.9252
855000000 41.5013 18.8954
860000000 41.4368 18.8672
865000000 41.3532 18.8756
870000000 41.3188 18.8394
875000000 41.2719 18.8275
880000000 41.2051 18.7964
885000000 41.0895 18.8353
890000000 41.0019 18.8111
895000000 40.9233 18.7798
900000000 40.8790 18.8278
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VHCT

Report No.: HCT-SAR07-0310 FCCID: JYCC810 DATE: Mar.26, 2007

B Dielectric Parameter (835 MHz Body)

Title C810

SubTitle Body

Test Date Mar.21, 2007
Frequency e’ e"
800000000 53.7153 21.3437
805000000 53.6193 21.3421
810000000 53.5855 21.3526
815000000 53.5585 21.3158
820000000 53.4336 21.3308
825000000 53.4034 21.2790
830000000 53.3955 21.3026
835000000 53.3471 21.3184
840000000 53.2779 21.2429
845000000 53.2598 21.2152
850000000 53.1813 21.1989
855000000 53.1777 21.1770
860000000 53.1912 21.1703
865000000 53.1192 21.1630
870000000 53.0449 21.0607
875000000 53.0423 21.0762
880000000 53.0052 21.0407
885000000 52.9587 21.0198
890000000 52.9211 21.0061
895000000 52.8531 21.0200
900000000 52.7849 21.0028
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VHCT

Report No.: HCT-SAR07-0310 FCCID: JYCC810 DATE: Mar.26, 2007

B Dielectric Parameter (1900 MHz Head)

Title C810

SubTitle Head

Test Date Mar.22, 2007
Frequency e’ e"
1800000000 39.8628 13.5836
1810000000 39.8145 13.6169
1820000000 39.7626 13.6372
1830000000 39.7033 13.6138
1840000000 39.6649 13.6567
1850000000 39.5783 13.6541
1860000000 39.4992 13.6805
1870000000 39.4603 13.6971
1880000000 39.4355 13.7200
1890000000 39.4084 13.7564
1900000000 39.3810 13.8138
1910000000 39.3880 13.8342
1920000000 39.3124 13.8540
1930000000 39.2937 13.8820
1940000000 39.2460 13.8725
1950000000 39.1797 13.8873
1960000000 39.1250 13.9272
1970000000 39.0604 13.9005
1980000000 39.0083 13.9541
1990000000 38.9716 13.9800
2000000000 38.9242 14.0191
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VHCT

Report No.: HCT-SAR07-0310 FCCID: JYCC810 DATE: Mar.26, 2007

B Dielectric Parameter (1900 MHz Body)

Title C810

SubTitle Body

Test Date Mar.22, 2007

Frequency e’ e"
1800000000 52.3722 14.4722
181000000090 52.3084 14.5017
182000000090 52.2552 14.5877
183000000089 52.2148 14.6269
184000000089 52.1907 14.6992
185000000089 52.2089 14.7386
186000000089 52.2023 14.7597
187000000088 52.1214 14.7597
188000000088 52.1073 14.8130
189000000088 52.0305 14.7855
190000000088 51.9580 14.8052
191000000087 51.8821 14.8432
192000000087 51.8352 14.8951
193000000087 51.7744 14.9494
194000000087 51.7700 14.9923
195000000086 51.7503 15.0242
196000000086 51.6997 15.0633
197000000086 51.6715 15.0821
198000000086 51.7137 15.1397
199000000085 51.6715 15.1398
200000000085 51.6450 85.4508
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VHCT

Report No.: HCT-SAR07-0310 FCCID: JYCC810 DATE: Mar.26, 2007

B Validation Data (835 MHz Head)

Test Laboratory: HYUNDAI CALIBRATION & CERTIFICATION TECHNOLOGIES CO., LTD

Input Power 1W (30dBm)
Liquid Temp: 22.1
Test Date: April 18, 2007

DUT: Inpole 835 MHz; Type: D835V2; Serial: DS35V2 - SIN:441
Program Name: Validation

Cotnmuni cation Systetn: CW, Frequency: 835 MHz; Duty Cycle: 101
Medium parameters used: £= 835 MHz; o= 08753 mho/m; g =398, p= 1000 kgfm3
Phantom section: Flat Section ;Measurement 5W: DASY 4 V4.6 Build 23

DASYTY Configuration:

-Probe: ETZDVEG - SIT1798; ConvF(6.73, 6773, 6773), Calibrated: 2006-08-25
- Zensor-Surface: dmm (Mechanical Surface Detection)

-Electronics: DAES Snddy, Calibrated: 2007 -03-06

-Phantotn: SAN 835900 WHz; Type: SAN

Validation 835 MHz/Area Scan (B1x81x1): Measwement erid: dz=15mm, dy=15mm
Maximmum value of SAR (interpolated) = 10.4 mW/z

Validation 835 MHz/Zoom Scan (5x5x7)/Cube 0: Measwement erid: dz=mm, dy=8mm, dz=5mm
Reference Value = 112.2 V/mn: Power Drift = -0.005 dB
FPeak SAR (extrapolated) = 14.0 Wik
SAR(1 g) = 9.53 mW /g SAR(10 g) = 6.25 mW /g
Maximmum value of SAR (measured) = 10.3 mW/z
dB
0.000

-2.10

-4.20

-6.30

-8.40

-10.5

0dB= 10.3mW/g
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VHCT

Report No.: HCT-SAR07-0310 FCCID: JYCC810 DATE: Mar.26, 2007

B Validation Data (1900 MHz Head)

Test Laboratory: HYUNDAI CALIBRATION & CERTIFICATION TECHNOLOGIES CO., LTD

Input Power 1W (30dBm)
Liquid Temp: 22.1
Test Date: April 18, 2007

DUT: Ihpole 1900 MHz; Type: D1900V2E; Serial: D1900V2 - SN:54032
Program Name: Validation

Communication Systemn: CW, Frequency: 1200 MMHz, Duty Cycle: 1:1
Medium parameters used: f= 1200 MHz, o= 145 mhofm; g =385, p= 1000 kgfm3
Phantom section: Flat Section (Measurement W DASYS, V4.6 Buld 23

DAEYY Configurat on:

-Probe: ET3DVE - ZIM179E, ConvE(3.6, 5.6, 5.6); Calibrated: 2006-08-25
- Zensor-murface; dmm (Mechanical Surface Detection)

-EBlectronics; DAES Sndd T, Calibrated: 2007 -03-06

- Phantom: ZAW 1500/1900 MHz, Type: SAW

Dipole 1900MHz Validation/Area Scan (61x61x1): Measwement grid: dz=15mm, dy=15mm
Mazimum walue of SAR (interpolated) = 49,56 mW /=

Dipole 1900MHz Validation/Zoom Scan (5x5x7)/Cube 0: Measwement grid: dz=5mm, dy=8mm,
dz=hmm
Reference Value = 190.8 ¥/ Power Drift = -0.043 B
Peak 4R (extrapolated) = 72.6 Wiz
SAR(1 g) = 41.1 mW/z: SAR(10 g) = 21.2 mW /2
Mazximmun value of SAR (measured) = 45.9 mW/z
dB

0.000

-4.00

-8.00

-12.0

-16.0

-20.0

0 dBE = 45.9mW /g
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VHCT

Report No.:

HCT-SAR07-0310

FCC ID:

JYCC810

DATE:

Mar.26, 2007

B Dielectric Parameter (835 MHz Head)

TEL : +82 31 639 8518

Title : CB810

SubTitle : GSM335HEAD

~prl 18, £007. 03:33 =M

Freqguency

200, 000000 MHz
S05, 000000 MHZz
210, 000000 MHZz
215, 000000 MHZz
S20. 000000 MHz
F25, 000000 MHZ
230, 000000 MHZ
535, 000000 MHz
540, 000000 kMHz
S48, 000000 kMHz
S50, 000000 MHz
S05, 000000 MHz
S60, 000000 MHz
S65, 000000 MHz
270, 000000 MHz
275, 000000 MHz
£80, 000000 MHz
F8h, 000000 MHz
290, 000000 MHz
205, 000000 MHZ
SO0, 000000 MHZ

=3 e

30,6822 18,8314
30,6788 18.9091
39,713 18.8909
39,7936 18.9077
39,8306 18.8506
39.8234 18.9057
39,7906 18.8619
39.80R2 18.8372
39. 7457 18,8066
39.7142 18,7429
39,5806 18.7515
39.4719 18. 7227
39,3505 18.6/53
39.2186 18.6215
39,0802 185750
38,8799 18.5726
38.7338 18 5406
38.05976 18,4669
38,4772 18,4987
38,3306 18.4274
38.2915 18.4448
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VHCT

Report No.:

HCT-SAR07-0310

FCC ID:

JYCC810

DATE:

Mar.26, 2007

B Dielectric Parameter (835 MHz Body)

TEL : +82 31 639 8518

Title : C310

SubTitle + GSMMEZEEODY
1T 10005 21

-pril 15, Ed

Frequency

200, 000000 hHz
205, 000000 hHz
S10,000000 hWHz
215, 000000 hWHz
S20.000000 hHz
225, 000000 hHz
230, 000000 hHz
235, 000000 hWHZz
S40. 000000 MHz
245, 000000 MHz
Sh0, 000000 kHz
855, 000000 hWMHZz
260, 000000 hHz
265, 000000 hHz
270, 000000 hHz
875, 000000 WMHZz
S0, 000000 hHz
285, 000000 hHz
290, 000000 hHz
895, 000000 WMH=z
900, 000000 hWHz

&
g it
AR
ba 1313
hh. 0425
B5.0215
bd, 9502
b4 8798
hd, 7918
b4 7487
bd 7312
hd G792
hd. 6360
b4 5914
b4 hE0Y
b BEGD
b4, 4586
54, 43049
b 4241
hd, 3862
bd, 3506
hd, 3260

211774
21. 1624
21,1281
21.0978
21,0656
21,0913
21.0554
21.0432
21,0887
21.0510
21,0667
21.0440
21.0436
21.0456
21.0183
21.0118
20,9770
20,9753
20,9122
20,9301
20,6043
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VHCT

Report No.:

HCT-SAR07-0310

FCC ID:

JYCC810

DATE:

Mar.26, 2007

B Dielectric Parameter (1900 MHz Head)

Title : C810

SubTitle @ GSMT900RHEAD

=Pl 18, E007 1&:48 PY

Freguency

1. 800000000 GHz
1.810000000 GHz
1.820000000 GHz
1.830000000 GHz
1. 840000000 GHz
1. 850000000 GHz
1. 860000000 GHz
1.870000000 GHz
1.880000000 GHz
1890000000 GHz
1. 900000000 GHz
1.910000000 GHz
1.920000000 GHz
1.930000000 GHz
1940000000 GHz
1. 950000000 GHz
1. 980000000 GHz
1.970000000 GHz
1.980000000 GHz
1. 990000000 GHZz
2. 000000000 GHz

o
40,0747
40,0065
40,0230
40,0999
40,2054
40,2964
40,3029
40,2837
40,1546
40,0351
39,8461
39,6935
349.5261
39,4996
39.5213
38.574b
39,6582
39,7947
39,8077
34,8138
0728

o
13.5097
13.5b554
12.6447
13.6997
13,7693
13.7785
13,7669
137551
13.7163
13.6958
13,7251
13.7425
13.7703
13.8560
13.9131
14.0025
14,0690
14,0825
14.1014
14,0664
14.0277
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VHCT

Report No.:

HCT-SAR07-0310

FCC ID:

JYCC810

DATE:

Mar.26, 2007

Bl Dielectric Parameter (1900 MHz Body)

TEL : +82 31 639 8518

Title : C810

SubTitle  GSMT900BODY
07 P

0Tl 18, FOOT 04:07 P

Frequency

1. 8R0000000 GHZz
1. 80000000 GHZz
1.860000000 GHZz
1. 865000000 GHZz
1.870000000 GHZz
1. 87000000 GHZz
1. 8280000000 GHZ
1. 885000000 GHZz
1.890000000 GHZz
1.895000000 GHZz
1.900000000 GHZz
1. 906000000 GHZ
1.910000000 GHZz
1. 915000000 GHZ
1. 920000000 GHZz
1.925000000 GHZz
1.9230000000 GHZz
1.93R000000 GHZz
1. 940000000 GHz
1.945000000 GHz
1. 950000000 GHZ

&
b2 1241
B2 1570
B, 1085
B2, 1163
SERUN
b, 0493
b2, 0605
b2 0462
bz, 0301
Bz, 0021
B1.9503
B1.9923
B1.9653
h1.9b62
Bb1.9393
51.9443
51,9054
B1.91450
51,9029
51,9003
B1.8718

o
14,6284
14,6463
14,6657
14,6533
14.7165
14,7230
14,7306
14. 7635
14, 7605
14,7720
14,7540
14,7594
14,8093
14,8064
14,8614
14,8405
14,5763
14.8772
14.9177
14.9172
14,9416
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Report No.: HCT-SAR07-0310 FCCID: JYCC810 DATE: Mar.26, 2007

Attachment 3. — Probe Calibration Data
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VHCT

Report No.: HCT-SAR07-0310 FCCID: JYCCS810 DATE: Mar.26, 2007

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

5 Schwelzerischer Kallbrierdionst
Barvice sulsse d'dalonnage
Sarvizio svizzero di taratura

s Swiss Calibration Service

Accredited by the Swiss Fedoral Oiffice of Motrology and Accreditation
The Swiss Accreditation Service is one of the signatodes to tha EA
Multilatoral Agroemant for the recognition of calibration certificates

Accreditation No.; SCS 108

clan H-CT (Dymstec) cortncate wo: ET3-1798_Aug06
CALIBRATION CERTIFICATE

Objosct ET3DVE - SN:1798

Calibration procedure(s) QA CAL-01.v5 and QA CAL-12.v4

Calibration date: August 25, 2006

Candition of the calbrated tem | Toleranca

This calitvation cerificate documents the taceabdity o national standands, which nealize the physical units of messuremends (S1).
The measursmenis and fha uncarainties with confidence probability ana ghven on the lollowing pages and & parn of the certificate

All calibrabions have been consucied in the cosed aboratory facility: emionmant lempaeraturs (22 + 3)°C and humadity < 70%.

Calibration Equigment used (MATE crilical for calibration)

This calibration cartificads shall not be reproduced except in full without writhen approval of the laboratory,

Primary Standards |10# ___Cal Date (Cofbrated by, Certificate No.) Scheduled Calibration

Power meter E44168 GB41293874 S-Apr-06 (METAS, No. 251-D055T) AprOT

Power sensor E44124 MY4214852TT E-Apr-06 (METAS, No. 261-D055T) Apr0T

Power sengor E44124 MY £1498087 S-Apr-06 (METAS, No. 251-00557) Apr-07

Reference 3 B Atloruator Sh: 55054 (3c) 10-Aug-06 (METAS, No. 217-D0552) Aug-0T

Reference 20 dB Atlehuator SN 55086 (208) 4-Apr-08 (METAS, No. 251-00558) Apr-07

Rederenca 30 dB Atenumlor SM: 55128 (300) 10-Aug-08 (METAS, No, 217-00663) Aug-07

Rederence Probe ES30V2 SM: 3013 2-Jmn-DE [SPEAG, No. ES3-3013_Jan0D6) Jan-07

DAES 5i- 654 2t-Jun-06 (SPEAG, No. DAE4-654_Jun0&) Jun-07

Secondary Standanis ne Check Dade (in house) Schaduded Check

RF generator HP B5460 ISIEAIN T 4-Aug-94 (SPEAG, in house chack Nov-05) In housse chock: MNav-07

MNetwork Analyzer HP 8T53E US3T 360585 18-0ct-01 (SPEAG, in housa chack Nov-05) In house check: Nov 08

Name Function Signatum

Calibeatod by Kalja Pokavic Technical Manager _ Z : _}%

= :

lssuod:; August 26, 2006

Certificate Ma: ET3-1798_Aug0é

HYUNDAI CALIBRATION & CERTIFICATION TECHNOLOGIES CO., LTD.
SAN 136-1, AMI-RI , BUBAL-EUP, ICHEON-SI,KYOUNKI-DO, 467-701,KOREA
FAX : +82 31 639 8525

TEL : +82 31 639 8518
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VHCT

Report No.:

HCT-SAR07-0310 FCCID: JYCCS810 DATE: Mar.26, 2007

Calibration Laboratory of

§ Schweizerischor Kalibriardianst

Schm!d & Eartrmr ¢ Service suisss d'italonnage

Engineering AG Servizio svirzera di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland S swiss Calibration Service
Accrodited by the Swiss Federal Office of Metrology and Accredfation Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemant for the mcognition of calibration certiflcates
Glossary:
TSL tissue simulating liquid
NORMx.y,z sensitivity in free space
ConF sansitivity in TSL / NORMz=,y,z
DCP diode compression point
Polarization ¢ ¢ rotation around probe axis
Polarization & & rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., 8 = 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 Technigues”, 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

Methods Applied and Interpretation of Parameters:
= NORMx.y,z: Assessed for E-field polarization & = 0 (f < 200 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx,y.z are only intermediate values, i.e., the uncertainties of
NORMzx,y,z does not effect the E*-field uncertainty inside TSL (see below ConvE).
« NORM(Nxy.z=NORMxy.z * lrequency_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.

» 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 fo the offset of virtual measurement center
from the probe tip (on probe axis). No tolerance required.
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ET3DVE SN:1798 August 25, 2006

Probe ET3DV6

SN:1798

Manufactured: August 14, 2003
Last calibrated: April 14, 2005
Recalibrated: August 25, 2006

Calibrated for DASY Systems

{Mote: non-compatible with DASY?2 systemnl)
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ET3DV6 SN:1798 August 25, 2006
DASY - Parameters of Probe: ET3DV6 SN:1798
Sensitivity in Free Space” Diode Compression®
NormX 197 £101%  uVAV/mY DCP X 88 mV
NormY 1.79 £ 101%  pVI(VIm)® DCP Y 92 mV
MNormZ 2.05:101%  pVAVIm)® DCPZ 95 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page 8.

Boundary Effect

TSL 800 MHz Typical SAR gradient: 5 % per mm
Sensor Centar to Phantom Surface Distance AT mm 4.7 mm
SAR, [%] Without Comrection Algorithm 7.5 3.9
SARp, [*0] With Correction Algorithm 0.1 0.2

TSL 1810 MHz Typical SAR gradient: 10 % per mm
Sensor Canter to Phantom Surface Distance 3.7 mm 4.7 mm
SARy, [%] Without Correction Algorithm 116 6.6
SARy, [%] With Correction Algorithm 0.2 0.3

Sensor Offset

Probe Tip to Sensor Center 2.7 mm

corresponds to a coverage probability of approximately 95%.

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

* Tha uncortaintios of NomX,Y,Z do not affect the B -field uncarainty inside TSL (ses Page B}

¥ Mumesncal linearization parsmaetsr; uncertainty not required

Carificale No: ET3-1708_AugDe Page 4 of 8

HYUNDAI CALIBRATION & CERTIFICATION TECHNOLOGIES CO., LTD.
SAN 136-1, AMI-RI , BUBAL-EUP, ICHEON-SI,KYOUNKI-DO, 467-701, KOREA
TEL :+82316398518 FAX:+82 316398525 www.hct.co.kr

128 of 147



VHCT

Report No.: HCT-SAR07-0310 FCCID: JYCC810 DATE: Mar.26, 2007

ET3DVE SN:1738 August 25, 2006

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

Frequency responss (normalized)
=
}

a7
0.6

0.5
0 500 1000 1500 2000 2500 3000

1 [MHz]
—&—TEM —0—R22

Uncertainty of Frequency Response of E-field: £ 5.3% (k=2)
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Report No.: HCT-SAR07-0310 FCCID: JYCCS810

ET3DVE SN:1798 August 25, 2006

Receiving Pattern (¢), 9 = 0°

f=E00 MHz, TEM ifi110EXX f=1800 MHz, WG R22

1.0
I ; fip i i I S8 8 B R S R B3 SR IS e | M I —o— 30 MHz
- 04 11 | S A S . | - 11 ! - ! 11 || =100 MHz
0.0 prars-a-s-2-2-e- - u noao 00 0 BB B0 0 o0 el
'E o2 | L | I N e o 1 L] [ 1 1 —8— 1800 MHz
7. g 0 o NI B 1 I 1. ! | | —a— 2500 MHz
408 |
4.8
1.0
o B0 120 180 240 300 360
47
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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ET3DV6 SN:1798

1.E+T

1.E+5

1.E+4

1.E+2

Input Signal [pV]
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1.E+1

1.E+0

0.0001

0.8

0.2

-0.2

Errar [dB]

0.6

-1.0
0.001

=@ o] compensaled

August 25, 2006

Dynamic Range f(SAR}¢.q)
(Waveguide R22, f = 1800 MHz)

0.001 0.0 0.1 1 10 100

SAR [mWicm']

=8 compensalied

000000000

0.01 0.1 1
SAR [mWicm’]

Uncertainty of Linearity Assessment: £ 0.6% [k=2)
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ET3DVE SN:1798

August 25, 2006

Conversion Factor Assessment

f= 900 MHz, WGLS RS (head)

f= 1810 MHz, WGLS R22 (head)

4.5 30.0
30 N 250
25 {7
E E 20.0 4
= = 1504
=
: s :
[
g 10 E 1000 4
0.5 | 5.0 4
oo - t — 0.0 - | ]
0 20 0 B0 0 20 40 80
zmm] z{mm]
—0— Analytical —o— Measurements —@—Analytical —2o—Measuramenis
1 [MHz] Validity [Hl-t:]": TSL Parmittivity Conductivity Alpha Dapth ConvF Uncertainty
450 + 50/ %100 Head 43.5+5% (0.B87+5% 0.35 1.82 7.59 +13.3% (k=2)
900 + 50 /%100 Head 41.5+5% 087+£5% 0.54 1.80 B.73 £ 11.0% (k=2)
1810 +£50/+100 Head 400+5% 1.40:5% 048 278 560 £11.0% (k=2)
1850 +£50/x100 Head 40.0+5% 1.40:%5% 052 2717 525 £11.0% (k=2)
2450 +50/x100 Head 392+5% 1.80%5% 055 223 4,73 =11.8% (k=2)
450 +50/+ 100 Body 567+5% 0.9425% 0.24 1.85 T.BE +13.3% (k=2)
B35 507100 Body 552+5% 087+5% D48 2.02 671 =11.0% (k=2)
1900 4+50/+100 Body 533:5% 1.52x5% D64 269 480 +11.0% (k=2)
2450 £50/1100 Body 52.7+5% 1.9525% 0.45 1.82 437 £11.8% (k=2)

£ The valldity of £ 108 MHz only applies for DASY vi.4 snd higher (see Page 2). The unceriainty Is tha RSS
of the ComF uncortainty ot calibration frequency and the uncertainty for tha indicated frequency bamd.
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Deviation from Isotropy in HSL
Error (¢, ), f =900 MHz

B-1.00--0.80 @-0.60-0.50 B-0.60-0.40 @-0.40-0.20 B-0.20-0.00
O0.00-0.20 @020-040 DOO040-080 @080-080 NOEQ-1.00

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Schmid & Partner Enginearing AG s p e a g

—_—
Zsughausstrasse 43, B004 Zurich, Switzeriand

Phone +41 1 245 9700, Fax +41 1 2459779

infoflspeag.com, hitpiiwww. speag.com

IMPORTANT NOTICE
USAGE OF PROBES IN ORGANIC SOLVENTS

Diethylene Gycol Monobuthy Ether (the basis for liguids above | GHz), as many other organic
solvents, is a very effective softener for synthetic materials. These solvents can cause irreparable
damage to certain SPEAG products, except those which are explicitly declared as compliant with
organic solvents.

Compatible Probes:
- ET3DV6

- ET3DV6R

- ES3DVx

- EX3DVx

- ER3DV6

- H3DVe6

Important Note for ET3DV6 Probes:
The ET3DV6 probes shall not be exposed to solvents longer than necessary for the
measurements and shall be cleaned daily after use with warm water and stored dry.

s p e 8. @

Sehvmid & Partnar Englnandng AG
Zaughsuastrnasa 43, BI04 Zurich, Swizeriend
Phopa «41 1 245 G700, Pax +47 1 245 9770
infa @ spoeg.com, hnnofwwwapasg.com

Schmid & Partner Engineering AG

Technical Note 01.06.15-1A October 2003
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Attachment 4. — Dipole Calibration Data
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Calibration Laboratory of Schwalzerischer Kalibriordisnst
Schmid & Partner Service suisse d'étalonnage
Engineering AG Servizio svizero di taratura

Zeughausstrasse 43, 5004 Zurich, Switerland Swiss Calibration Service

Accrediad by the Swiss Federal OHica of Matrology and Accraditation Accreditation No.: SCS 108
The Swiss Accroditation Service is one of the signatories to the EA
Multilateral Agreemant for the recognition of calibration certificates

cient  H-CT (Dymstec) Cortificate No: DB35V2-441_Aug06

CALIBRATION CERTIFICATE

Objact DB35V2 - SN: 441

Calbeation procadure(s) QA CAL-05.vE
Calibration procedure for dipole validation kits

Calibeation dale: August 14, 2006

Condition of the cabbrated item |0 Tolerance

This calibration cerificate documents the traceability to national standards, which realize the physical units of measurements (51).
The measuremanis and the uncartainties with confidence probability are given on the following pages and are par of the cerlificate.

Al calibratons lave been conducied n the dosed laboraiory iaciiity; environment temperature (22 £ 3)"C and humidity < T0%,

Calibration Equipment used (MATE critical for calibration)

Primary Standards 1D & Cal Date (Casbwated by, Cerlificals No.) Schedubed Calibration

Power meber EPM-4428 GE3T480704 04-Oci-05 (METAS, No. 251-00516) Dci-08

Power sensor HP 84814 USIT202TRY 04-Dct-05 (METAS, No. 251-00516) Cict-08

Referance 20 ¢B Aftenuaior SM: 508G (20g) T0-Aug-06 (METAS, No Z17-00581) Aug-07

Raeference 10 dB Albenuaior SM: 50472 (10r) 10-Aug-06 (METAS, No Z17-D056T) Aug-07

Referance Proba ETIDVE SM 50T 28-00ci-05 (SPEAG, No. ET3-1507_Oc205) Cict-08

DAE4 SM B0 15-Dec-05 (SPEAG, No. DAE4-ED1_Decls) Dac-0B

Secondary Standards |0 & Check Data (in housa) Scheduled Check

Power sensor HP 84814 MY 41092317 18-0ct-02 (SPEAG, in house chieck Oct-05) In housa check: Oct-0T

RF gonerator Agilent E44218 MY 41000675 11-May-05 (SPEAG, in house check MNov-D5) In house chack: New-07

Metwork Anabyzer HP B753E US3ITI90585 S4206 18-Dci-01 (SPEAG, in house check Mov-05) In housa check: Nov-08
MNama Function Signature

Calibrated by: Claudio Leublar Laboratory Technkcian

Approved by: Katja Pokovic Technical Manager ﬁ _ﬂ

Issued: August 17, 2006

This calibration cerificate shall nol be reproduced except in full without written approvad of the laboratory.
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Calibration Lﬂhﬂrﬂtﬂﬂ of S Schwoizorischer Kalibrierdienst
Schmid & Partner ¢ Service suisse ditalonnaga

Engineering AG Sorvizio svizzers di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland S

Swiss Calibration Sarvice

Accredited by the Swiss Fedaral Office of Metrology and Accreditation Accreditation No.: SCS 108
The Swiss Accreditation Sarvice is one of the signatories to tha EA
Mubtilateral Agreamant for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z
MNIA 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:
» 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 Return Loss ensures low
reflected power. No unceriainty required.

s Electrical 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,

s SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
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Appendix
Antenna Parameters with Head TSL
Impadance, transformed 1o feed paint 50,1 £2- 6.7 {2
Raturn Loss -23.5dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.376 ns

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

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

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

Additional EUT Data

Manufaciured by SPEAG
Manufactured on March 08, 2001
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Appendix
Antenna Parameters with Head TSL
Impadance, transformed 1o feed paint 50,1 £2- 6.7 {2
Raturn Loss -23.5dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.376 ns

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

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

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

Additional EUT Data

Manufaciured by SPEAG
Manufactured on March 08, 2001
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DASY4 Validation Report for Head TSL
Date/Time: 14.08.2006 13:00:04

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DE35V2 - SN: 441

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

Medium: HSL90O;

Medium parameters used: f= 835 MHz; o = 0.9 mho/m; g, = 42.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
*  Probe: ETIDVE - SN1507 (HF): ConvF(6.09, 6,09, 6.09%; Calibrated: 28, 102005
*  Sensor-Surface: 4mm (Mechanical Surface Detection)
*  Electronics: DAE4 Sn601; Calibrmed: 15,12.2005
#  Phantom: Flat Phantom 4.9L; Type: QDDOOP4SAA; ;

+  Measurement SW: DASY4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Pin = 250 mW; d = 15 mm/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 35.4 Vim; Power Dnft = -0.067 dB

Peak SAR (extrapolated) = 3.50 Wikg

SAR(1 g) =2.35 mW/g; SAR(10 g) = 1.53 mW/g

Maximum value of SAR (measured) = 2.53 mWig

dB
o.ooo

2.10

-6.30

.40

-10L5

0dB = 2.53mW/g

Cartificate Mo: DE3SV2-441_AugDB Pape 5ol 6

HYUNDAI CALIBRATION & CERTIFICATION TECHNOLOGIES CO., LTD.
SAN 136-1, AMI-RI , BUBAL-EUP, ICHEON-SI,KYOUNKI-DO, 467-701, KOREA
TEL :+82316398518 FAX:+82 316398525 www.hct.co.kr

140 of 147



VHCT
FCCID: _JYCC810 DATE: _Mar.26, 2007

Report No.: HCT-SAR07-0310

Impedance Measurement Plot for Head TSL

14 Aug 2086 11138322

% 4B/ REF -28 oB 1-2587 dB 935,000 00O MMz
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughaussirasse 43, 8004 Zurich, Switzeriand

5 Schwelzerischer Kallbrierdienst
Sarvice sulsse d'étalonnage
Servizio svizzero di taratura

S swiss Calibration Service

Accradited by the Swiss Foderal Offico of Metrology and Accreditation
The Swiss Accredifation Service ks one of the signatories to the EA
Multilatoral Agreement for the recognition of calibration certificales

H-CT (Dymstec)

Accreditation Mo.: SCS 108

Cilent

Certificate No: D1900V2-5d032_Feb07

|CALIBRATION CERTIFICATE

Calibration Equipment used (MATE oritical for calibration)

Object D1900V2 - SN: 5d032
Calibration procedure(s) QA CAL-05.v6
Calibration procedure for dipole validation kits
Calibeation date: February 20, 2007
Condifion of tha calibrated item [N Tolerance

This calibration cenificate documents the raceabiily to natlonal standards, which realize ihe physical units of measuraments (S1).
The measuremants and the uncertainties with confidence probability ane given on the following pages and are part of the certificate,

Al callbrations have boen conduciod in the closed laboratony fadility: amdronment temperature (22 £ 3)°C and humidity < T0%.

This callbratien certificate shall not be reproduced except In full without wrilten approval of the labaratory,

Primary Standards D # Cal Date (Calibrated by, Certiicale No.) Schaduled Calibration

Power meter EPM-4424 GHIT4B0TO4 03-Oct-06 (METAS, Na. 217-00608) Oct-07

Power sansor HP B4B1A US3T282783 03-Oct-06 (METAS, No. 217-00608) Oct-07

Raferencs 20 2B Altenuator SMN: 5086 (20g) 10-Aug-06 (METAS, No 217-D05481) Aug-0T

Raference 10 dB Attenuator SN: 50472 (10) 10-Awg-06 (METAS, No 217-00581) Auig-07

Rafemnce Probe ET3OVE SM: 1607 18-0ct-06 {SPEAG, Mo. ET3-1507_OciDE) Ocl-07

DAE4 SN 601 30-Jan-07 (SPEAG, Mo, DAE4-E01_JandT) Jan-08

Sacondary Standards 10 i Check Date (in house) Schedulad Chack

Powar sensor HP B4B1A MY41082317 18-0ct-02 (SPEAG, in house check Ocl-05) In house check: Oct-07

RF generator Aglent E44218 MY 41000675 11-May-05 (SPEAG, n house chack Mov-05) Im house chach: Mov-07

Metwork Analyzer HP BTS3E US3FI00585 34206  18-Oct-01 [SPEAG, in house chick Oct-06) In house chack: Oci-07

MNama Fumnction Signature

Calibrated by: Mike Ml Laboratory Technician L) e
bV,
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Accredited by the Swiss Federal Office of Meirology and Accreditation Aceradiation No.: SCS 108

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

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
MNiA nat 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 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:
« Measurament Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cerificate are valid at the frequency indicated.

= 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.

s 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 Return Loss ensures low
reflected power. No uncertainty required.

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

» 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.
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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.

Temperatura Parmittivity Conductivity

Mominal Head TSL parameters 220'C 40.0 1.40 mho/m

Measured Head TSL parameters (220+02)"C 3BE8+E% 1.43 mhoim £ 6 %

Head TSL temperature during test (21.0x0.2)°C es -
SAR result with Head TSL

SAR averaged over 1 cm® (1 g) of Head TSL condition

SAR measured 250 mW inpul power 8.55mW /g

SAR normalized normalized to 1TW 3s2mwW /g

SAR for nominal Head TSL parameters ' normalized to 1W IT2mW/ig£17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL Condition

SAR measured 250 mW Input power 503mW/ig

SAR normalized normalized to 1W 20.1mW /g

SAR for nominal Head TSL parameters ' normalized to 1W 19.8 mW [ g £ 16.5 % (k=2)

' Correction to nominal TSL parameters according to d), chapter “SAR Sensltivities™
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed (o feed point 53.50+330

Return Loss - 26,6 dB

General Antenna Parameters and Design

[ Electrical Detay (one direction) 1.192 ns

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

The dipole is made of standard semirigid coaxfal cable, The center conductor of the feeding line is directly connected to the
second arm ol the dipole. The antenna is tharefore shor-circuited for DC-signals.

Mo excessive farce must be applied 1o the dipole arms, because they might bend or the soldered conneclions near the
feedpoint may ba damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 17, 2003
Cerificale No: D1900V2-5d032_Jan07 Page 4 of B

HYUNDAI CALIBRATION & CERTIFICATION TECHNOLOGIES CO., LTD. 145 of 147
SAN 136-1, AMI-RI , BUBAL-EUP, ICHEON-SI,KYOUNKI-DO, 467-701, KOREA
TEL :+82316398518 FAX:+82 316398525 www.hct.co.kr



VHCT

Report No.: HCT-SAR07-0310 FCCID: JYCCS810 DATE: Mar.26, 2007

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

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DI1900V2; 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 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
*  Probe; ET3DVE - SN1307 (HF): ConvFi4.97, 4.97, 4.97% Calibrted: 19.10.2006
o Sensor-Surface: 4mm (Mechanical Surfece Detection)
¢  Elecironics: DAE4 Sn601; Calibrated: 30.01.2007
®  Phantom: Flat Phantom 5.0 (fronty;, Type: QDOOOPS0AA

*  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=5mm

Reference Value = 90.3 Vim; Power Drift = 0,006 dB

Peak SAR (extrapolated) = 16.4 Wikg

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

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

d8
D.o0o

-1.62

-1.24

-10.9

-14.5

-18.1

0 dB = 10.5mWig
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Impedance Measurement Plot for Head TSL
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