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ATTACHMENT Q - DIPOLE VALIDATION

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



HCT

Report No.: HCT-SAR05-0611 FCC ID: PP4TX-215A DATE: June 14, 2005

B Validation Data (835MHz Brain)

Dipole §35 MHz

SAM I Phantom; Flat Section; Fosition: (90°,90%); Frequency: 835 MHz
Probe: ETIDVE - SH1609; ConvFi6. 63,6 63,6.63); Crest factor: 1.0, Head 235 MHz: o =057 mhoftn g =41 3 p=1.00
gfom?

Cube Sxff: SAR(12): 100 mWig SAR(10g): 647 mW/ig

Coarge: D= 200, Dy =200, Dz= 100

Powerdrift: 0.00 dB

Cotndriett

235N Hz Brain Dipole Validation (DEISVIS I 441

Antenna Input Power: 30 dBm (1 W7

HCT Co., Ltd. Brain Tissue Bimalating Liguid

Ligpad Temperature: 21 8°C

Date Tested : June 11, 2005
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HCT

Report No.: HCT-SAR05-0611 FCC ID: PP4TX-215A DATE: June 14, 2005

B Validation Data (835MHz Brain)

Dipole 835 MHz

AN 1 Phantom; Flat Bection, Position: (0°,907); Frequency: 835 MHz
Probe: ETIDVE - BH1609, ConvE6 63,6 63,6 63); Crest factor: 1.0; Head 535 MHz: o =028 mho/m e =419 p=1.00
gfcm?

Cube 50T 3AR (120 102 mWie, SARC1I0Z): 63T mWig

Coarse: Dx=200, Dy =200, Dz=100

Powrerdnft: -001 dB

Cotttnent

235N Hz Brain Dipole Validation (DEZSVZAEN: 441

Antenna Input Power: 30 dBm (1 W

HCT Co, Ltd. Brain Tissue S3imulating Liguid

Liguid Temperature ; 21 67

Date Tested : June 12, 2005
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HCT

Report No.: HCT-SAR05-0611 FCC ID: PP4TX-215A DATE: June 14, 2005

B Validation Data (1900MHz Brain)

Dipole 1900 MHz

240 I Phantom; Flat Section; Fosition: (90° 907, Frequency: 1900 IIH=
Probe: ET3DWVE - EN1607; ConvF3 34,534 534, Crest factor: 1.0; Head 1200 IMHz o= 1 4 mho/m =385 p=1.00
gfom?

Cube Seff: SAR(1Z: M5 m'WWig SAR(10Z): 208 mWWig

Coarge: D= 200, Dy =200, D=z=10.0

Powerdrift: 0.02 dB

Cotmtrent :

1900 MIHz Brait Dipole Validation (D1200V25 3 H: 540328

Antentia Input Power: 30 dBm (1 A7

HCT Co., Ltd. Brain Tissue Simulating Liguid

Liguid Temperature 1 21 537

Date Tested : June 13, 2005
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HCT

Report No.: HCT-SAR05-0611 FCC ID: PP4TX-215A DATE: June 14, 2005

Dipole 835 MHz

SAM II Phantom, Section; Position: ; Frequency: 835 MHz
Probe: ET3DVE - EN1609; ConvF(6.63,6 63,6 63); Crest factor: 1.0; Head 835 MHz: o= 057 mho/me =413 p=1.00

gfcm?
Z-dig: Da=00,0y=00,Dz=35.0

Comuarent

&350 Hz Brain Dipole Validation (DEZ5V2 5 H: 441
Antennia Inpuat Power: 30 dBm (1 W

HCT Co, Ltd. Brain Tissue Sinnlating Liguid
Liguid Temperature: 21 £7C

Date Tested : June 11, 2005

SAR tot [mWWe]
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HCT

Report No.: HCT-SAR05-0611 FCC ID: PP4TX-215A DATE: June 14, 2005

Dipole §35 MHz

SANM 1T Phantowm, Bection; Position: | Frequeney: 235 MHz
Probe: ET3DVE - BM1609; ConvF(6.63,6 63,6.63); Crest factor: 1.0, Head 835 MHz: o =038 nho/me=412p=100

glom?
Z-Awg Dx=00,Dy=00Dz=350

Comment, ;

8350 Hz Brain Dipole Validation (DE3SVZF3.H: 441)
Antenna Inpt Power: 30 dBm (1 W

HCT Co., Ltd. Brain Tissue Sitralating Ligquid
Licpuid Temperature 1 21 6°C

Diate Tested : June 12, 2005

SAR tot [mWig]
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HCT

Report No.: HCT-SAR05-0611 FCC ID: PP4TX-215A DATE: June 14, 2005

Dipole 1900 MHz

S&M I Phantom; Jection; Position: ; Frequency: 1900 MHz
Probe: ET3DVE - SH1609; ConvF(5.34,5.34,5 340, Crest factor: 1.0; Head 1900 MHz: o= 1. 44 mho/m=s =385 p=1.00

gfcm?
Z-Amg De=00,0y=00Dz=50

Commert

1900 IvIHz Brain Dipole Validation (D1900V2 53.H: 52d032)
Antentia Ingoat Powrer: 30 dBm (1 W

HCT Co, Ltd. Brain Tissue 3imulating Liguid

Liguid Temperature : 21 3°C

Date Tested : June 13, 2005
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HCT

Report No.: HCT-SAR05-0611 FCC ID: PP4TX-215A DATE: June 14, 2005

B Dielectric Parameter (835MHz Brain)

Title : TX-215A

SubTitle : AMPS Head

June 11, 20056 09:49 AM

Frequency

800.000000 MHz
805.000000 MHz
8§10.000000 MHz
8§15.000000 MHz
820.000000 MHz
825.000000 MHz
830.000000 MHz
835.000000 MHz
840.000000 MHz
845.000000 MHz
8§50.000000 MHz
8b5.000000 MHz
860.000000 MHz
865.000000 MHz
870.000000 MHz
875.000000 MHz
8830.000000 MHz
885.000000 MHz
8§90.000000 MHz
8§95.000000 MHz
900.000000 MHz

e
41.9036
41.8928
41.7673
411.6778
41.63156
41.5015
41.3790
41.2544
41.1803
41.0891
410.9664
10.8687
40.8179
40.7653
4106721
40.5523
410.4887
40.3723
40.2801
10.1733
40.1039

e
186791
18.6887
18.7107
18.6963
18.7209
18.7262
18.7141
18.7450
18.6890
18.6801
18.7010
18.6228
18.6345b
18.6366
18.6998
185713
18.6072
18.5340
18.4845
184154
18.3363

HYUNDAI CALIBRATION & CERTIFICATION TECHNOLOGIES CO., LTD.
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HCT

Report No.: HCT-SAR05-0611 FCC ID: PP4TX-215A DATE: June 14, 2005

B Dielectric Parameter (835MHz Brain)

Title - TX-210A

SubTitle : AMPS Body

Jone 11, 20056 D1:37 PM

Frequency = =

800.000000 MHz 53.1426 204765
80b.000000 MHz b3.0475 204130
810.000000 MHz b3.0176 20.3724
815.000000 MHz 529330 20.3958
8§20.000000 MHz 52.8971 20.3800
825.000000 MHz 5b2.8597 20.3262
830.000000 MHz bLZ2.8224 20.3167
835.000000 MHz b5Z2.7455 20.3160
840.000000 MHz 526830 20.3213
845.000000 MHz 5Z2.6539 20.325b4
8§50.000000 MHz 52.6378 20.3032
855.000000 MHz &LZ.6585 20.2825
860.000000 MHz &LZ2.5b672 20.2942
865.000000 MHz b52.4855 20.2323
8§70.000000 MHz 52.4465 20.2827
875.000000 MHz 5bZ2.4121 20.2570
880.000000 MHz 52.3370 20.2047
885.000000 MHz bL2.2750 20.1847
890.000000 MHz bL2.2267 20.1704
895 000000 MHz 522000 20.1014
900.000000 MHz b52.1245 20.0928

HYUNDAI CALIBRATION & CERTIFICATION TECHNOLOGIES CO., LTD.
SAN 136-1, AMI-RI , BUBAL-EUP, ICHEON-SL,LKYOUNKI-DO, 467-701, KOREA
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HCT

Report No.: HCT-SAR05-0611 FCC ID: PP4TX-215A DATE: June 14, 2005

B Dielectric Parameter (1900MHz Brain)

Title : TX-215A

SubTitle : CDMA Head

June 12, Z006 D9:54 AM

Frequency = =

800.000000 MHz 472.44172 189779
805.000000 MHz 42.4308 18§.99561
810.000000 MHz 42.3299 189941
815.000000 MHz 42.2420 18.9576
820.000000 MHz 42.2193 18.9783
825.000000 MHz 4Z2.0935 18.9692
8§30.000000 MHz 42.0037 18.9506
§35.000000 MHz 41.58901 18.9550
8§40.000000 MHz 41.5444 18.8986
845.000000 MHz 41.6827 18.9071
850.000000 MHz 41.6652 18.9060
8bb.000000 MHz 41.5353 18.9063
860.000000 MHz 41.5180 18.8643
865.000000 MHz 41.4124 15.8687
8§70.000000 MHz 41.3590 18.6379
875.000000 MHz 41.2467 18.8450
880.000000 MHz 41.2288 18.7744
8§8b.000000 MHz 41.1180 16.6469
8§90.000000 MHz 41.0688 18.8013
8§95.000000 MHz 41.0473 18.7630
900.000000 MHz 40.9916 18.7746

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

Report No.: HCT-SAR05-0611 FCC ID: PP4TX-215A DATE: June 14, 2005

B Dielectric Parameter (835MHz Muscle)

Title : TX-Z210A

subTitle * CDMA Body

June 12, 2005 D1:41 PM

Frequency = =

800.000000 MHz b54.1621 21.0317
805000000 MHz 64.1604  20.9854
810.000000 MHz 54.1262 20.9698
815.000000 MHz 54.0702  20.9880
820.000000 MHz 54.0856  20.9525
825000000 MHz 64.0182 20.9025
830.000000 MHz 53.9947  20.9090
835000000 MHz 53.9480 20.8797
840.000000 MHz 53.8434 20.8392
845.000000 MHz 53.8444 20.8150
850.000000 MHz 53.7362 20.7879
855.000000 MHz 536143 20.6908
860.000000 MHz 53.6999 20.7056
865.000000 MHz 53.5299 20.6553
870.000000 MHz 53.4776  20.7057
875.000000 MHz b53.4267 20.6862
880.000000 MHz 53.3399 20.6806
885000000 MHz &63.3720 206930
890.000000 MHz 53.3243 20.7148
895.000000 MHz 53.3112 20.6340
900.000000 MHz 53.2867 206832

HYUNDAI CALIBRATION & CERTIFICATION TECHNOLOGIES CO., LTD.
SAN 136-1, AMI-RI , BUBAL-EUP, ICHEON-SL,LKYOUNKI-DO, 467-701, KOREA
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HCT

Report No.: HCT-SAR05-0611 FCC ID: PP4TX-215A DATE: June 14, 2005

B Dielectric Parameter (835MHz Muscle)

Title © TX-215A

SubTitle : PCS Head

June 13, Z005 D8:35 AM

Frequency £ &

1.800000000 GHz 38.8290 13.3462
1.810000000 GHz 38.8264 13.4083
1.820000000 GHz 38.7738 13.4548
1.830000000 GHz 38.7783 13.5091
1.840000000 GHz 38.7849 13.5499
1.8b0000000 GHz 38.7540 13.56711
1.860000000 GHz 38.7449 136118
1.870000000 GHz 38.7306 13.6932
1.880000000 GHz 38.6939 13.6239
1.890000000 GHz 38.6007 13.6187
1.900000000 GHz 38.b464 136313
1.910000000 GHz 38.4827 13.6177
1.920000000 GHz 38.4263 13.6470
1.930000000 GHz 38.3951 13.6724
1.940000000 GHz 38.3886 13.7261
1.950000000 GHz 38.3697 13.7903
1.960000000 GHz 38.3877 13.6601
1.970000000 GHz 38.3577 13.9165
1.980000000 GHz J38.3336 13.9574
1.990000000 GHz 38.3411 13.9691
2.000000000 GHz 38.2902 13.96086

HYUNDAI CALIBRATION & CERTIFICATION TECHNOLOGIES CO., LTD.
SAN 136-1, AMI-RI , BUBAL-EUP, ICHEON-SL,LKYOUNKI-DO, 467-701, KOREA

TEL: +82 316398518 FAX':+82 31639 8525
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HCT

Report No.: HCT-SAR05-0611 FCC ID: PP4TX-215A DATE: June 14, 2005

B Dielectric Parameter (1900MHz Muscle)

Title : TX-215A

SubTitle : PCS Body

Jone 13, 2006 D9:-18 AM

Frequency o e

1.800000000 GHz 54.6413 13.65637
1.810000000 GHz 54 4263 13.6630
1.820000000 GHz 54 _.2091 13.7282
1.830000000 GHz b53.9761 13.7769
1.840000000 GHz 53.7629 13.7913
1.8b0000000 GHz 53.5733 13.8048
1.860000000 GHz 53.4239 13.8676
1.870000000 GHz £3.3626 13.9295
1.880000000 GHz 53.2313 14.0018
1.890000000 GHz 53.1418 14 .0822
1.900000000 GHz 5b3.0946 14 1897
1.910000000 GHz 53.0307 14 2805
1.920000000 GHz 52.9171 14 3893
1.930000000 GHz 52.8595 14.4501
1.940000000 GHz 52.8356 14 4980
1.950000000 GHz bLZ2.8277 14 5529
1.960000000 GHz bZ2.7458 14.5621
1.970000000 GHz b2.6360 14 bb17
1.980000000 GHz b5Z.5605 14 5676
1.990000000 GHz b5Z2.4768 14 5921
2.000000000 GHz bZ.3722 14 6347
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