ATL Techno. Corp. RF Testing Lab Test Report No - 05-0602-S-00-02-01
Tao-Yuan Lab : No. 19, Lane 772, Ho-Ping Rd., Pa-Te City, Taoyuan Hsien, Taiwan R.O.C. Test Dates - Sep. 26-27 , 2005

Tel : 886-(0)3-366-5952 / Fax : 886-(0)3-3635002

Hsin-Tien Lab : No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C.

Tel : 886-(0)2-82122828 / Fax : 886-(0)2-82122829

Date/Time: 2262005 3:33:33 FM
Test Laboratory: A Test Lab Techmo Corp.
05-0602-SEOQ_ASUS V665 _Right Cheek PCS CHS12 20050926
DUT: ASUS V665; Type: Multimedia Mobile Phone: Serial: 010714000000194

Commurication Systeny: PCS; Fregquency: 18502 MHz:Duty Cycle: 1:83
Medium: Head 1900MHz Medium parameters used (interpolated): £=1850.2 MHz; 5 = 1.37 mho/m; e= 40.3;

density = 1000 kg/m® ; Amb. Temp.: 22.1 Liguid Temp.: 22.0
Phantom section: Right Section
Measuremen: Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

+ Probe: ET3DVE - SN1531; ConvF(3.19, 5.19, 5.19); Calibrated: 11/19/2004
Sensor-Surface: 4mm Mechanical Surface Detection)

Electromics: DAE3 Sn383; Cahibrated: 4232005

Phantom: SAM 12; Type: SAM v4.0; Serial: TP:1009

Measurement SW: DASYY. V4.6 Build 19; Pestprocessing SW: SEMCAD, V1.8 Build 139

Right Cheel/Area Scan (51x101x1):
Measurement grid: dx=13mm_ dy=13nm ; Maximum value of SAR (interpolated) = 0.391 mW/g

Right Cheek/Zoom Scan (3x5x7)/Cube 0:
Measurement grid: dx=8mm_ dy=2mm, dz=5mm
Feference Value = 16.6 Vim; Power Dnift = -0.095 dB
Peak SAR (exrapolated) = 0.308 Wikg

SAR(] g) = 0,335 mW/z; SAR(10 g) = 0.209 mW/g
Maximum value of SAE (measured) = 0339 mW/z

db
0.000

-3.64

-1.26
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-16.2

04dB =0.359mW/g
PCS 1900 Head-SAR Test Result for Right Cheek Position — Channel 512

©2003 ATL Techno. Corp. RF Testing Lab Page 55 of 103
This report shall not be reproduced except in full, without the written approval of ATL. Rev.01
This document may be altered or revised by ATL Techno. Corp. RF Testing Lab. personnel only, and shall be noted in the
revision section of the document



ATL Techno. Corp. RF Testing Lab Test Report No - 05-0602-S-00-02-01
Tao-Yuan Lab : No. 19, Lane 772, Ho-Ping Rd., Pa-Te City, Taoyuan Hsien, Taiwan R.O.C. Test Dates - Sep. 26-27 , 2005

Tel : 886-(0)3-366-5952 / Fax : 886-(0)3-3635002

Hsin-Tien Lab : No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C.

Tel : 886-(0)2-82122828 / Fax : 886-(0)2-82122829

Daate/Time: 9/26/2005 4:07:14 PM
Test Laboratory: A Test Lab Techno Corp.
05-0602-SEO_ASUS V665 _Right Cheekk PCS CH661_20050926
DUT: ASUS Vi65; Type: Multimedia Mobile Phone; Serial: 010714000000194

Comnmmication System: PCS: Fregquency: 1880 MHz: Dty Cyele: 1:8.3
Medium: Head 1900MHz Medium parameters used: f= 1880 MHz, s = 1.4 mho/m; e =40.3;

density = 1000 kg/m’ ; Amb Temp_: 22.2 Liguid Temp.: 22.0
Phantom section: Right Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

» Probe: ET3DVS - SN13531; ConvF(5.19, 5.19, 5.19); Calibrated: 11/19/2004

» Senzor-Surface: dmm Qviechanical Surface Detection)

o Electromics: DAES Sn393; Calibrated: 4/23/2003

+ Phantom: SAM 12:; Type: SAM v4.0; Serial: TP:1009

» Measurement SW: DASY4, V4.6 Build 19; Pestprecessing SW: SEMCAD, V1.8 Build 139

Right Cheek/Area Scan (51x101x1):
Measurement grid: dx=13mm_ dy=13nmm ; Maximum value of AR (interpolated) = 0,471 mW/g

Right Cheek/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm dy=8mm, dz=3mm
Feference Value = 17.9 Vim; Power Dnft = 0.032
Peak SAR (exmapolated) = 0.393 Wikg

SAR(1 g) = 0.400 mWig; SAR(10 g) = 0.247 mWig
Meaxinnumm value of SAE. (measured) = 0428 mWiz

-7.6b

-11.5

-15.4

-19.2

0dB =0428mW'g

PCS 1900 Head-SAR Test Result for Right Cheek Position — Channel 661
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ATL Techno. Corp. RF Testing Lab Test Report No - 05-0602-S-00-02-01

Tao-Yuan Lab : No. 19, Lane 772, Ho-Ping Rd., Pa-Te City, Taoyuan Hsien, Taiwan R.O.C. Test Dates - Sep. 26-27 , 2005
Tel : 886-(0)3-366-5952 / Fax : 886-(0)3-3635002

Hsin-Tien Lab : No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C.

Tel : 886-(0)2-82122828 / Fax : 886-(0)2-82122829

Date/Time: 9726/2005 4:21:16 PM
Test Laboratory: A Test Lab Teclmo Corp.
05-0002-SEO_ASUS V665S_Right Cheekk PCS CHS10 20050926
DUT: ASUS V665; Type: Multimedia Mobile Phone: Serial: 010714000000194

Commumieation System: PCS; Frequency: 19098 MHz Duty Cyele: 1:8.3
Medium: Head 1900MHz Medium parameters used: £= 1909.8 MHz; s = 1.43 mho/m; e =40.1;

density = 1000 kg/m® ; Amb Temp.: 22. Ligud Temp.: 22.
Phantom section: Bight Section
Measurement Standard: DASY4Y (High Precision Assessment)

DAST4 Configuration:

+ Probe: ET3DVS - SN1331; ConvF(3.19, 5.19, 5.19); Cahbrated: 11/19/2004
Sensor-Surface: 4mm (Mechanieal Surface Detection)

Electromics: DAE3 3n3%3; Calibrated: 4/23/2005

Phantom: SAM 12; Type: SAM vd.0; Senal: TP:1009

Measurement SW: DASYY, V4.6 Build 19; Postprocessing SW: SEMCAD. V1.2 Build 159

Right Cheel/Area Scan (51x101x1):
Measurement grid: dxv=13mm, dy=15mm ; Maximum value of SAE (interpolated) = 0.435 mW.g

Right Cheek/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm dy=Bmm, dz=5mm
Reference Value = 17.0 Vim; Power Dnft = 0.001 dB
Peak SAR (extapolated) = 0.332 Wkg

SAR(1 g) = 0.366 mW/g: SAR(1D g) = 0.215 mWig
Maxinm value of 3AE. (measured) = 0394 mWi'z

-1.66

-11.5

-15.4

-149.2

0dB =0394mW'g

PCS 1900 Head-SAR Test Result for Right Cheek Position — Channel 810
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ATL Techno. Corp. RF Testing Lab Test Report No - 05-0602-S-00-02-01
Tao-Yuan Lab : No. 19, Lane 772, Ho-Ping Rd., Pa-Te City, Taoyuan Hsien, Taiwan R.O.C. Test Dates - Sep. 26-27 , 2005

Tel : 886-(0)3-366-5952 / Fax : 886-(0)3-3635002
Hsin-Tien Lab : No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C.
Tel : 886-(0)2-82122828 / Fax : 886-(0)2-82122829

Date/Time: 926/2005 4:33:36 PM
Test Laboratory: A Test Lab Techno Corp.
05-0602-5SE0_ASUS V665 _Right Tilted PCS CHS12 20050926 _
DUT: ASUS V665; Tvpe: Multimedia Mobile Phone; Serial: 010714000000194

Comnmmication System: PCS; Frequency: 18502 MHz;Duty Cyele: 1:8.3
Medium: Head 1900MHz Medinm parameters used (interpolated): £= 18502 MHz; 5 =1.37 mho/m; €= 40.3;

density = 1000 ]{g-"m3 ; Amb. Temp.: 223 Ligmid Temp.: 22.0
Phantom section: Right Section
Measurement Standard: DASY4 (High Precision Assessment)

DASYS Configuranon:

» Probe: ET3DVS - SN1331; ConvF(3.19, 5.19, 5.19); Calibrated: 11/19/2004
Sensor-Surface: dmm vechanical Surface Detection)

Electromics: DAE3 3n3%3; Calibrated: 4/23/2005

Phantom: SAM 12; Type: SAM v4.0; Seral: TP:1009

Measurement SW: DASY4, V4.6 Build 19; Postprocessmg SW: SEMCAD, V1.8 Build 139

Right Tilted/Area Scan (51x101x1):
Measurement grid: dx=15mm_ dy=13mm ; Maximum value of SAR (interpolated) = 0.454 mW/'g
Right Tilted'Zoom Scan (5x5x7)/Cube 0:

Measurement gnd: dx=8mm, dy=8mm, dz=3mm
Feference Value = 17.6 Vim; Power Drift = -0.064 dB
Peak SAE (exmapolated) = 0,654 Wikg

SAR(] g) = 0.406 mWig: SAR(10 g) = 0.230 mW/g
Maximum value of SAR (measured) = 0,455 mW/z

db
0.000

-3.50

-£.00

-10.5

-14.0

-17.5

0dB =0455mW/g

PCS 1900 Head-SAR Test Result for Right Tilted Position — Channel 512
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ATL Techno. Corp. RF Testing Lab Test Report No - 05-0602-S-00-02-01
Tao-Yuan Lab : No. 19, Lane 772, Ho-Ping Rd., Pa-Te City, Taoyuan Hsien, Taiwan R.O.C. Test Dates - Sep. 26-27 , 2005

Tel : 886-(0)3-366-5952 / Fax : 886-(0)3-3635002

Hsin-Tien Lab : No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C.

Tel : 886-(0)2-82122828 / Fax : 886-(0)2-82122829

Date/Time: 9/26/2003 4:32:34 PM
Test Laboratory: A Test Lab Teclmo Corp.
05-0602-SEO_ASUS V665_Right Tilted PCS CH661 20050926
DUT: ASUS V665; Type: Multimedia Mobile Phone; Serial: 010714000000194

Commumication System: PCS; Frequency: 1820 MHz;Duty Cyele: 1:8.3
Medium: Head_1900MHz Medium parameters used: £= 1880 MHz: s = 1.4 mho/m; e =40.3;

density = 1000 kg/m® ; Amb Temp.: 22. Liguid Temp.: 22.0
Phantom section: Fight Section
Measurement Standard: DASY4 (High Precision Assessment)

DASYS Cenfiguration:

Probe: ET3DWVS - SN1531; ConvF(3.19, 5.19, 5.19); Calibrated: 11/19/2004
Sensor-Surface; dmm OVechanical Surface Detection)

Electromics: DAE3Z 3n393; Calibrated: 4232005

Phantom: SAM 12; Type: SAM vd.0; Senal: TP:1009

Measurement SW: DASY4, V4.6 Build 19; Postprocessing SW: SEMCAD, V1.8 Build 139

Right Tilted/Area Scan (51x101x1):
Measurement grid: dx=13mm, dy=13mm ; Maximmm value of SAE (interpolated) = 0.556 mW/g

Right Tilted/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dv=8mm, dy=Bmm, dz=3mm
Beference Value = 19.3 Vim; Power Drift = -0.060 dB
Peak SAR (exmapolated) =0.212 Wikg

SAR(1 g) = 0.501 mW/g: SAR(10 g) = 0.282 mWig
Maxinmm value of SAR. (measured) = 0360 mW/z

db
0.000

-3.56

-2

-10.7

-14.2

176

04dB = 0.560mWig

PCS 1900 Head-SAR Test Result for Right Tilted Position — Channel 661
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ATL Techno. Corp. RF Testing Lab Test Report No - 05-0602-S-00-02-01
Tao-Yuan Lab : No. 19, Lane 772, Ho-Ping Rd., Pa-Te City, Taoyuan Hsien, Taiwan R.O.C. Test Dates - Sep. 26-27 , 2005

Tel : 886-(0)3-366-5952 / Fax : 886-(0)3-3635002

Hsin-Tien Lab : No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C.

Tel : 886-(0)2-82122828 / Fax : 886-(0)2-82122829

Date/Time: %726/2005 5.06:04 FI
Test Laboratory: A Test Lab Techno Corp.
05-0602-SEO_ASUS V465 Right Tilted PCS CHS10 20050926

DUT: ASUS V665; Type: Multimedia Mobile Phone; Serial: 010714000000194

Comnrimocation System: PCS; Frequancy: 1909 8 MHz Dty Cacle: 1:83
Medmm: Head 19000Hz Medium parameters used: £=1909.8 MHz; 5 =143 mhom; e =40.1;

dansrty = 1000 I:g-'m-'l ; Amb Temp.: 221 Ligmd Termp.: 220
Phantom section: Bight Section
Measwrement Standard: DASYY (High Precision Assessment)

DASTY Confimuration

+ Probe: ET3DVE - SN1521; ConnF(3.19, 5.19, 5.19%; Calibrated: 117192004
» Sensor-Suface: dmm (Mechameal Surface Detaction)

» Electromics: DAEY 52353, Calibrated: 4/25/2005

» Phantomn: SAM 12: Type: SAN 4.0 Senzal: TP 1009

o Measurement 5W: DASY Y, V4.6 Buuld 19; Postprocessmg SW: SEMCAD, V1.8 Buld 159

Right Tilted/Area Scan (51x101x1):
Measvrement grid- de=1mm, dv=15mm ; Maximnm value of SAF. (Interpelated) = 0,481 mW/'g

Right Tilted/Zoom Scan {(5x5x7)/Cube 0:
Measvrement gnid: de=8mm, dv=31mm, d==>mm
Fefarence Value = 17.7 Vim; Power Dns=0.061 dB
Fazk SAR (sxtrapolated) = 0.714 Wikg

SAR(] i = 0430 mWig; SAR(L0 z) =0.242 mW/g
Maxmnm value of SAR (measurad) = 0480 mWW/z

160

o

S i I
0 dB = 0480mWe

PCS 1900 Head-SAR Test Result for Right Tilted Position — Channel 810
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ATL Techno. Corp. RF Testing Lab Test Report No - 05-0602-S-00-02-01
Tao-Yuan Lab : No. 19, Lane 772, Ho-Ping Rd., Pa-Te City, Taoyuan Hsien, Taiwan R.O.C. Test Dates - Sep. 26-27 , 2005

Tel : 886-(0)3-366-5952 / Fax : 886-(0)3-3635002
Hsin-Tien Lab : No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C.
Tel : 886-(0)2-82122828 / Fax : 886-(0)2-82122829

Date/Time: 9/26/2003 5:34:16 PM
Test Labaoratory: A Test Lab Techno Corp.
05-0602-SEO_ASUS V665_Left Cheelk_PCS CHS12_20050926_
DUT: ASUS V665; Type: Multimedia Mobile Phone; Serial: 010714000000194

Commurication System: PCS; Fregquency: 18502 MHz Duty Cyele: 1:2.3

Medium: Head 1900MHz Medium parameters used (interpolated): £= 18502 MHz; 5 = 1.37 mho/m; e = 40.3;
density = 1000 llzg-"u:lEl ; Amb. Temp_: 222 Liguid Temp.: 22.0

Phantom section: Left Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: ET3DVE - SN1531; ConvF(3.19, 5.19, 5.19); Calibrated: 11/19/2004
Sensor-Surface: dmm (Mechanical Surface Detection)

Electromics: DAES Sn393; Calibrated: 4/23/2003

Phantom: SAM 12; Type: SAM v4.0; Sertal: TP:1009

Measurement 5W: DASY4, V4.6 Build 19; Postprocessing 3W: SEMCATD, V1. & Build 139

Left Cheel/Area Scan (51x101x1):
Measurement gnid: dx=15mm, dy=13mm ;Maximum value of SAE {interpolated) = 0.541 mW/g
Left Cheel’Zoom Scan (5x5x7)/Cube 0:

Measurement grid: dx=8mm, dy=8mm, dz=3mm
Feference Value = 192 Vim; Power Drift = 0.061 dB
Peak SAR (extrapolated) = 0,803 Wikg

SAR(] g) = 0.485 mW/g: SAR(10 g) = 0.269 mW/g
Maxinmmm value of SAF. (measured) = 0.540 mWiz

db
f.oon

-3.30

660

“9.90

-13.2

16.5

0dB =0540mW/g

PCS 1900 Head-SAR Test Result for Left Cheek Position — Channel 512
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ATL Techno. Corp. RF Testing Lab Test Report No - 05-0602-S-00-02-01
Tao-Yuan Lab : No. 19, Lane 772, Ho-Ping Rd., Pa-Te City, Taoyuan Hsien, Taiwan R.O.C. Test Dates - Sep. 26-27 , 2005

Tel : 886-(0)3-366-5952 / Fax : 886-(0)3-3635002
Hsin-Tien Lab : No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C.
Tel : 886-(0)2-82122828 / Fax : 886-(0)2-82122829

Date/Time: 9262005 5:51:03 PM
Test Laboratory: A Test Lab Techno Corp.
05-0602-SEO_ASUS V665_Left Cheekk PCS CH661_20050026_
DUT: ASUS V665; Type: Multimedia Mobile Phone: Serdal: 010714000000194

Commmmication System: PCS; Frequency: 1880 MHz; Duty Cyele: 1:8.3
Medium: Head_1900MHz Medium parameters used: £= 1880 MHz; s = 1.4 mho/m: e =40.3;

density = 1000 kg/m’ ; Amb Temp.: 22. Liguid Temp.: 22.0
Phantom section: Left Section
Measurement Standard: DASY4 (High Precision Assessment)

DAST4 Configuration:

Probe: ET3DV6 - SN1331; ConwF(53.19, 5.19, 5.19); Calibrated: 11/19/2004
Sensor-Surface: 4mm (MMechanical Surface Detection)

Electronics: DAE3 Sn3%3; Calibrated: 4/23/2003

Phantom: SAM 12; Type: SAM v4.0; Serial: TP:1009

Measurement SW: DASY4, V4.6 Build 19; Postprocessing S'W: SEMCAD, V1.8 Build 159

Left Cheel/Area Scan (51x101x1):
Measurement grid: dx=15mm, dy=13mm ; Maximum value of SAR (interpolated) = 0,667 mW/g

Left Cheek/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mmny, dy=8mm, dz=53mm
Feference Value = 21.1 Wi Power Dnift = -0.009 4B
Peak SAE (extrapelated) = 0.992 Wikg

SAR(] g) = 0.597 mWig: SAR(10 g) = 0.335 mWig
Maxinmum value of SAR. (measured) = 0,653 mW/g

db
0.o00

=330

-6.60

-5.90

-13.2

-16.5

0dB=0.653mWig

PCS 1900 Head-SAR Test Result for Left Cheek Position — Channel 661
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ATL Techno. Corp. RF Testing Lab Test Report No - 05-0602-S-00-02-01
Tao-Yuan Lab : No. 19, Lane 772, Ho-Ping Rd., Pa-Te City, Taoyuan Hsien, Taiwan R.O.C. Test Dates - Sep. 26-27 , 2005

Tel : 886-(0)3-366-5952 / Fax : 886-(0)3-3635002

Hsin-Tien Lab : No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C.

Tel : 886-(0)2-82122828 / Fax : 886-(0)2-82122829

Date Time: 9262005 6:06:37 PM
Test Labaratory: A Test Lab Techno Corp.

05-0602-SEQ_ASUS V665 Left Cheek PCS5 CHS10 20050926

DUT: ASUS V665; Type: Multimedia Mobile Phone; Serial: 010714000000194

Commumeation System: PCS; Frequency: 1909 8 ME=Duty Cyele: 1:83
Mednm: Head 19000Hz Medivm parameters used: £= 19088 MHz; 5 =1 43 mho'm; e =40.1;

density = 1000 kg-‘m-']' ; Amb Temp.: 221 Ligquid Temp.: 22.0
Phantom section- Left Section
Measurement Standard: DASYS (High Pracision Assessmant)

DASTY Confiuration

Probe: ET3DWVE - 5MN1331; ConvF(5.19, 5.19, 5.19); Calibrated: 1171972004
Senser-Swface: dmm (Mechanseal Surface Detection)

Electromzes: DAE? 503593, Calibrated: 4252005

Phantom: SAM 12; Type: SAM +d.0; Senial: TP-100%

Meazsurement 5W: DASTS, V4.6 Buld 19; Postprocessmg SW: SEMCAD, V1.8 Buld 138

= ® & & =

Left Cheele/Area Scan (61x101x1):
Meazvrement grid: de=1 mm, dy=15mm ; Maxinoum value of SAR (interpolated) = 0,581 mWiz

Left Cheel'Zoom Scan (5x5x7)/ Cube 0:
Meazurement grid: de=Enmn dv=3mm, de=mm
Fefarence Value = 195 Vim, Power D =0.005 4B
Pezk SAF (sxtrapolated) = 0.867 Wikz

SAR(] g) = 0.516 mW/z; SAR(10 ) = 0.289 mW/g
Maxmmum value of SAR (measured) = 0.574 mWigz

-3.46

138

ary |
0 dB =0.54mW/g

PCS 1900 Head-SAR Test Result for Left Cheek Position — Channel 810
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ATL Techno. Corp. RF Testing Lab Test Report No - 05-0602-S-00-02-01
Tao-Yuan Lab : No. 19, Lane 772, Ho-Ping Rd., Pa-Te City, Taoyuan Hsien, Taiwan R.O.C. Test Dates - Sep. 26-27 , 2005

Tel : 886-(0)3-366-5952 / Fax : 886-(0)3-3635002

Hsin-Tien Lab : No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C.

Tel : 886-(0)2-82122828 / Fax : 886-(0)2-82122829

Date/Time: $/262003 6:24:00 FM
Test Laboratory: A Tast Lab Techno Corp.
05-0602-SEQ_ASUS V665 Left Tilted PCS CHS12 20050926
DUT: ASUS Veos; Type: Multimedia Mobile Phone; Serial: 010714000000194
Commumication Systemy: PCS; Frequency: 1850.2 MHzDuty Cyele: 1:83

Mednmm: Head 19000z Medium parameters used (mterpolated): £=1850.2 MHz; = =1.37 mho/m; o, = 40.3;

denmty = 1'.'."I:II}1-:,g,-‘1:|13 ;Amb. Temp: 222 Ligud Temp: 22.0
Fhantom section- Left Section
Measurement Standard: DASYY (High Precision Assessment)

DASYY Confizuration:

Probe: ET3DWVE - SN1531; ComF(5.19, 5.19, 5.19); Calibrated: 11/15/2004
Semsor-Surface: 4o (Mechameal Surface Detection)

Electromies: DAEY 50393; Calibrated: 4/25/2005

Phantorm: SAM 12 Type: SAM +4.0; Serial: TP-1009

Maasurement SW: DASYY, V4.6 Buwld 19; Postprocessing SW: SEMCAD, V1.8 Build 159

LI

Left Tilted/Area Scan (51x101x1):
Meazvrement grid- de=15mm dy=15mm ; Madrmm value of SAF, (Interpolated) = 0626 mWiz

Left Tilted/Zoom Scan (5x5x7)/Cube 0:
Meazvrement grid- dev=8mm, dv=8mmm, d==>mm
Refarence Value = 20,3 Vim; Power Dnfi = -0.035 dB
Paak SAF (extrapolated) = 0,964 Wikz

SAR(] 2) = 0562 mWg; SAR(LD g) = 0.300 mW/g
Maommm value of SAR (measirad) = 0,637 mW/z

-3.64

-1.28

-T2

>

0dB = 0.63TmWiz

PCS 1900 Head-SAR Test Result for Left Tilted Position — Channel 512
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Tao-Yuan Lab : No. 19, Lane 772, Ho-Ping Rd., Pa-Te City, Taoyuan Hsien, Taiwan R.O.C. Test Dates - Sep. 26-27 , 2005

Tel : 886-(0)3-366-5952 / Fax : 886-(0)3-3635002

Hsin-Tien Lab : No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C.

Tel : 886-(0)2-82122828 / Fax : 886-(0)2-82122829

Date/Time: 926/2005 6:39:34 PM
Test Laboratory: A Test Lab Techno Corp.

05-0602-SEO_ASTUS V665 _Left Tilted PCS CH661_20050926_
DUT: ASUS V665 Type: Multimedia Mobile Phone; Serial: 010714000000194

Commumcation Systern: PCS; Frequencey: 1830 MHzDuty Cyele: 1:53
Medmum: Head 1900MHz Medium parameters used: f= 1880 MHz; 5 =1 4 mho/m; & =403;

density = 1000 I:g-‘l:u-'l : Amb Temp.: 221 Liguid Temp.: 220
Fhantom section: Left Seciion
Measmrement Standard: DASYY (High Precision Assessment)

DASYTY Confimuration:

+ Probe: ETIDVE - SMN1531; ConwF(5.19, 5.19, 5.19%; Calibrated: 1171972004

« Semsor-Smface: dmm (Mechanical Surface Dietaction)

» Electronics: DAE? 52383; Caliboated: 42572005

+ Phantom: SAR 12; Type: SANM w4 0; Sergal: TP-1005

o MMeasurement SW: DASYY V46 Build 19; Postprocessmg SW: SEMCAD, V1.8 Build 159

Left Tilted/Area Scan (61x101x1):
Measurement prid- d==15mm dy=15mms ; Maxinmm value of SAF. (interpelated) = 0.807 mWiz

Left Tilted/Zoom Scan (5x5x7)/Cube 02
Measwrement grid: de=Bmm dv=3mm, de="mm
Befarence Value = 226 Vim, Power Dift =-0.114 4B
Pazk SAF (extrapolated) = 1.21 Wikg

SAR(] g) = 0.700 mW/g; SAR(L) g) = 0371 mWig
Maxmmum value of SAR (measwred) =0.778 mWiz

-3.64

-1.28

104

-14.6

-T2

0dB =0.778mWig

PCS 1900 Head-SAR Test Result for Left Tilted Position — Channel 661
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ATL Techno. Corp. RF Testing Lab Test Report No - 05-0602-S-00-02-01
Tao-Yuan Lab : No. 19, Lane 772, Ho-Ping Rd., Pa-Te City, Taoyuan Hsien, Taiwan R.O.C. Test Dates - Sep. 26-27 , 2005

Tel : 886-(0)3-366-5952 / Fax : 886-(0)3-3635002

Hsin-Tien Lab : No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C.

Tel : 886-(0)2-82122828 / Fax : 886-(0)2-82122829

Diate Time: 9/26/2005 6:57:17 PM
Test Labaratory: A Test Lab Techno Corp.

05-0602-5E0_ASUS V665 _Left Tilted PCS CHS10_ 20050926 _

DUT: ASUS V665; Type: Multimedia Mobile Phone; Serial: 010714000000194

Commumncation System: PCS; Frequency: 1909 8 MHzDuty Cyele: 1:83
Medmm: Head 1900MHz Madivm parameters nsed: £= 1909 8 MHz; 5 =1 43 mhom; e =40.1;

densitv= 1000 ]-:g,"mi' ; Amb Temp.: 223 Ligmd Temp.: 22.0
Phantom section: Left Section
Meazurement Standard: DASYS (Hhigh Precision Assessment)

DASYS Confimuration

+ Probe: ETIDVE - SW1331; ConnFi3.19, 5.19, 5.19); Calibrated: 1171972004

» sensor-Surface: dmm (Mechamical Surface Detection)

+ Electronics: DAE? 50393 ; Calibrated: 4/25/2005

» Phantom: SAR 12; Type: SAM 4.0, Semal- TP-100%

o Mezsurement SW: DASTS, V4.5 Bwld 19; Postprocessmg SW: SEMCAD, V1.8 Buld 135

Left Tilted/Area Scan (61x101x1):
Meazurement grid- de=1 mm dy=1Snamy ; Maxinnm value of SAR (interpolated) = 0.712 mWig

Left Tilted/Zoom Scan (5x5x7)/Cuhbe 0:
Meazprement prid- dx=Brmm, dv=81mm, dz="mm
Refarence Value =211 Vim; Power Dt =-0.137 dB
Pazk SAF. (extrapolated) = 0987 Wikz

SAR( g) = 0.5876 mW/eg; SAR{0 g) = 0.308 mWig
Maxmum value of SAR (measnwad) = 0,643 mWiz

Rl

-1.56

a8y | ;
0dB =0.643ImWs

PCS 1900 Head-SAR Test Result for Left Tilted Position — Channel 810
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ATL Techno. Corp. RF Testing Lab Test Report No - 05-0602-S-00-02-01
Tao-Yuan Lab : No. 19, Lane 772, Ho-Ping Rd., Pa-Te City, Taoyuan Hsien, Taiwan R.O.C. Test Dates - Sep. 26-27 , 2005

Tel : 886-(0)3-366-5952 / Fax : 886-(0)3-3635002

Hsin-Tien Lab : No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C.

Tel : 886-(0)2-82122828 / Fax : 886-(0)2-82122829

Drate/Time: %/2772005 9:14:35 AM
Test Laboratory: A Test Lab Techno Corp.
05-0602-5EOQ_ASUS V665_Flat_GPRS PCS CHS11 20050927
DUT: ASUS Vaas; Tyvpe: Multimedia Mobile Phone; Serial: 010714000000194

Commuumncation Systemn: PCS 1900 GPES{2Down, 2Up); Frequency: 1850.2 MEz; Dty Cyele: 1:4.2
Mednm: Body 19000 Hz_ 20050926 Medinm parametars used (interpolated): £= 18502 MHz; 5 = 1.5 mho'm;
=352.1; density = 1000 kg'm” ; Amb. Temp.; 22.3 Ligmd Temp.: 220
tom secticns Flat Section
Measwrement Standard: DASY Y (High Precision Assessoant)

DASYTY Comfiguration-

+ Probe: ETIDVE - 5M152]1; ConnFi(4.64, 4.64, 4.64); Calibrated: 117192004
Semsor-Smface: dmm (WMechancal Surface Detaction)

Elactronuies: DAEY 50383 Calibrated: 4/25/2005

Phiamtorm: SAM 12; Type: SAM v4.0; Sergal: TE-100%

Mazsurement 5W: DASY4 V4.4 Buld 19; Postprocessmg 5W: SEMCAD, V1.8 Buld 159

LI B I

Right Cheel/Area Scan (61x101x1):
Meazurement grid- de=15mm dy=13mm ; Maxiznm value of SAF. (interpelated) = 0,397 mWig

Right Cheek/Zoom Scan (535x7)/Cube 0:
Meazurement grid- dw=8mm, dv=S81mm, d=="mm
Fefarence Value = 17.4 Vim; Power Dn&=-0.129 48
Pazk SAFR (sxtrapolated) = 0 564 Wiz

SAR(] g) = 0.370 mWie; SAR{10 2) = 0.227 mWig
Maxmmm value of SAR (measired) = 0394 mWi'z

dB
LRI

286

143 I
0dB =03%4mW/g

PCS 1900 Body-SAR Test Result for Flat Position — Channel 512

©2003 ATL Techno. Corp. RF Testing Lab Page 67 of 103
This report shall not be reproduced except in full, without the written approval of ATL. Rev.01
This document may be altered or revised by ATL Techno. Corp. RF Testing Lab. personnel only, and shall be noted in the
revision section of the document




ATL Techno. Corp. RF Testing Lab Test Report No - 05-0602-S-00-02-01
Tao-Yuan Lab : No. 19, Lane 772, Ho-Ping Rd., Pa-Te City, Taoyuan Hsien, Taiwan R.O.C. Test Dates - Sep. 26-27 , 2005

Tel : 886-(0)3-366-5952 / Fax : 886-(0)3-3635002

Hsin-Tien Lab : No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C.

Tel : 886-(0)2-82122828 / Fax : 886-(0)2-82122829

Diate/Time: 9/27/2005 9-34:50 AM
Test Laboratory: A Tast Lab Techno Corp.
05-0602-5EO0_ASUS V665 _Flat GPRS PCS CH661 20050927
DUT: ASUS V665: Type: Multimedia Mobile Phone; Serial: 010714000000194

Commumtcation System: FCS 1900 GPES2Dowm 2Up); Frequency: 1880 MHzDuty Cryele: 1:4.2
Mednum: Bedy 19000Hz 20050926 Medium parameters used: £= 1380 MHz; 5 = 1.54 mho/m; & = 51;
dansity = 1000 kg-‘m3 : Amb. Temp.: 223 Liguuid Temp.: 22.0

Fhantom section Flat Section

Measurement Standard: DASYY (Fhgh Precision Assassmant)

DASYY Configuration:

« Probe: ETZDVE - 5M1531; ConvEi4.64, 4.64, 4.64); Calibrated: 117152004

« Sensor-Surface: dmm (Mechanieal Surface Dietaction))

« Electronics: DAE? 52393 ; Calibrated: 4/25/2005

+ Phantorn: SAM 12: Type: SARM w3 0; Seqzal: TR-1009

» Measurement SW: DASYS, V4.6 Buld 19; Postprocessing SW: SEMCAD, V1.8 Buld 155

Right Cheel/Area Scan (61x101x1):
Measurement grid- de=15mm dy=15mm ; Maxiromm value of SAR (interpelated) = 0457 mWg

Right Cheel/Zoom Scan (5x5x7)/Cube 0:

Meazurement grid: de=Smm dv=31mm, d="mm

Fefarence Value = 18 4 Vim: Powar Dinft = -0.021 4B

Peak SAF (extrapolated) = 0.683 Wiz

SAR( g) = 0,431 mWig; SAR(1D g) = 0,259 mWig

Maxmmm value of SAR (measnwad) = 0472 mWiz
dB
.nnn

-2.02

-14.6

0 dBE=0472mW'g

PCS 1900 Body-SAR Test Result for Flat Position — Channel 661

©2003 ATL Techno. Corp. RF Testing Lab Page 68 of 103
This report shall not be reproduced except in full, without the written approval of ATL. Rev.01
This document may be altered or revised by ATL Techno. Corp. RF Testing Lab. personnel only, and shall be noted in the
revision section of the document




ATL Techno. Corp. RF Testing Lab Test Report No - 05-0602-S-00-02-01
Tao-Yuan Lab : No. 19, Lane 772, Ho-Ping Rd., Pa-Te City, Taoyuan Hsien, Taiwan R.O.C. Test Dates - Sep. 26-27 , 2005

Tel : 886-(0)3-366-5952 / Fax : 886-(0)3-3635002

Hsin-Tien Lab : No. 99, An-Chung Rd., Hsin-Tien City, Taipei Hsien, Taiwan R.O.C.

Tel : 886-(0)2-82122828 / Fax : 886-(0)2-82122829

Date/Time: 9/27/2005 9-49:24 AM
Test Laboratory: A Tast Lab Techno Corp.
05-0602-SEQ_ASUS V665 Flat GPRS PCS CHS10 20050927
DUT: ASUS V665; Type: Multimedia Mobile Phone; Serial: 010714000000194

Commumcation System: BCS 1900 GPES{2Down, 2Up); Frequency: 1208 8 MHz; Duty Cyele: 1:4.2
Mednum: Bedy 1900MHz_20050926 Medium parameters used: £= 19098 MHz; s = 1.57 mho/m; & = 51;
density = 1000 ke'm” ; Amb. Temp.: 224 Ligud Temp.- 22.0

Fhantom section: Flat Section

Meazwrement Standard: DASYY (High Precision Assessmant)

DASYTY Confimration

Probe: ETIDNE - SM153]; ConnFid. 64, 4.64, 4.64); Calibrated: 117192004
Sensor-Suface: dnm (Mechanieal Surface Detaction)

Electromics: DAE? 52393 ; Calibrated: /2572005

Phantorn: SAM 12; Type: SAM 4. 0; Serial: TP-1009

Measurement 5W: DASYTY, V4.6 Buld 19; Postprocessmg 5W: SEMCAD, V1.8 Bwld 135

LI I

Right Cheel/Area Scan (61x101x1):
Measmrement grid: de=1mm dy=13mm ; Maxirmm value of SAF. (Intarpelated) = 0441 mWig

Right Cheeli’Zoom Scan (5x5x7)/Cube 0:

Measmrement grid: dv=8mm . =31, d=="mm

Eefarence Value = 17.8 Vim; Power Dnft=0.037 4B

Fazk SAF (extrapolated) = 0.663 Wiksz

SAR(] g) = 0,414 mWig; SAR(10 g) = 0.249 mW/g

Maxmnn value of SAR (measwed) = 0443 mWiz
dB
0,000

-3.06

-15.3

0 dB =0 448mWig

PCS 1900 Body-SAR Test Result for Flat Position — Channel 810
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ATL Techno. Corp. RF Testing Lab

Tao-Yuan Lab : No. 19, Lane 772, Ho-Ping Rd., Pa-Te City, Taoyuan Hsien, Taiwan R.O.C.
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Z-axis Plot for Maximum SAR

Test Report No - 05-0602-S-00-02-01
Test Dates - Sep. 26-27 , 2005

19/10g Averaged SAR

SAR; Zoom Scan:Value Along Z, X=2, Y=2
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GSM 850 Head-SAR Test Result for Left Check Position — Channel 189

109 Averaged SAR
SAR; Zoom Scan:Value Along Z, X=2, Y=2
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GSM 850 Body-SAR Test Result for Flat Position — Channel 128
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19/10g Averaged SAR
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Appendix C — Dipole Calibration

Calibration Laboratory of
Schmid & Partner

Enginearing AG
Zoughaussiranss 43, B004 Zurich, Switzeriand

Accrodited by the Swiss Fedemi Ofca of Metrology and Accroditation Accroditation Mo SCS 108
Tho Swiss Accreditation Servica b5 oee of the signatories 1o the EA
Multilateral Agresment for the mcoagnition of eslibration cerificales

oot Auden Certificatn No: DIDOV2-172_Jan05
CALIBRATION CERTIFICATE

Cibjact DB00VZ - SN: 172

Calibration procadure(s) QA CAL-05.vE

Calibration procedure for dipole validation kits

Calitwtion daa: January 18, 2005

Corcition of the calibestod tem N Tolarance

This calibrasion cartificatn Socumants the traceatslity i national stancads, which neakzo the shysical units of measurements (S1)
The maksurements ard 1he uncerminlies wilh confidences probatility s ghvon on the following pages and o pa of the certifcate

All caibrations have e conducted in th closed iaboratory facility. srviroement bemparature (22 & J)°C and humicity < T0%

Cabbration Egupmant osed (MATE critical for cabratcn |

This calitration ceificatn shall not b reproduced excepd v full withou! witien appeoal of the labomitony.

Siendards =] Cal Dt . Cortficate Mo Schodulnd Calibration
Powar meber EPM E442 GEITIEOT0SE 12-0ct-04 (METAS, o, 251-00413) Oct-08
Piopat i HP BAS1A, LESNT202TEY 12-0oct-04 (METAS, Mo 251-00413) Det08
Raferance 30 9B Albermiaion Si: 5088 (20g) 0-Aug-04 (METAS, Mo 281-00402) Aigr05
Faferuncs 10 4B Altenunior SN B04T.2 (10r) A0-Aug-04 [METAS, Mo 28700402 Aug-05
Raternncs Probes ETIOVE SN 1507 26-0c4-D4 (SPEAG, Mo, ET3-1807_Dcii4) Oct-05
DAE4 SN B0 O7-Jan-05 [SPEAG, Mo. DAELG01_Jan0S) Jan-06
DAES SN 807 03-Mary-04 [SPEAG, Mo DAESIT_May(M) Mary-05
Sacondany Standands [+].] Check Duabe (in houss) Scheduled Chack
Powet seraor HP BAATA Y4082 T 1B-0-02 [SPEAG. In house check Ocl-03) B howsey chack: Oc-08
BF genarator RAS SMNL-03 100688 27.Mar-03 [(SPEAG, in house check Doc-03) in houss chack; Dec-05
Metwork Analyrer HP 8T53E USITI00SES 54000  18-Dct-01 [SPEAD. in house chack hov-04) in housa chack: Mov-05
Hami Fungtion Segratuie i
s
Approved by Katjn Pokovic Tohrical Managsr

Py s

s Jarwary 16, 2005

Cerificata No: D900V2-1T2_Jand5 Page 108
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Calibration Laboratory of

Tha Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreament for the recognition of callbration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,z
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) CEMELEC 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:

of the cerfificate. All figures stated in the certificate 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.

* Feed Point Impedance and Retumn 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.

= Electrical Delay: One-way delay between the SMA connector and the antenna feed paoint.
No 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.

nominal SAR result.

Cenificate Mo: DI00V2-172_Jan(5 Page 2 of 9

Schwelzerischer Kalibrierdienst
Schmid & Partner Sorvice suitse délalonnage
Engineering AG Sorvizls svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerand Swiss Calibration Service
Accrecited by the Swiss Fedens! Office of Metrology and Accroediation Accreditation No,; SCS 108

* Measurement Conditions: Further details are available from the Validation Report at the end

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
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Test Report No - 05-0602-S-00-02-01
Test Dates - Sep. 26-27 , 2005

Measurement Conditions
DASY system configuration, as far as not givan on page 1.
DASY Version DASY4 a4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V4.9
Distance Dipole Center - TSL 15 mm with Spacer
Area Scan resolution dx, dy = 15 mm
Zoom Scan Resolution dx, dy. dz = 5 mm
Frequancy 900 MHz £ 1 MHz
Head TSL parameters
The following paramixters and calculations were applied.
Temperature Permittivity Conductivity
MHominal Head TSL parameters 20°C 0.97 mho/m
Measurad Head TSL parameters. (22.0 £0.2) "C 41426 % 0.97 mho!m + 6 %
Head TSL temperature during test (22.2+02)"°C e
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL condition
SAR measured 250 mW input power 2ET MW /g
SAR normalized normalized to 1W 10.7T mW i g
SAR for nominal Head TSL parameters ' nornalized to 1W 10.7 mW | g £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g} of Head TSL condition
SAR measured 250 mW input power 1.72mW /g
SAR normalized normalized to 1W BEEmMW /g
SAR for nominal Head TSL parameters ' normalized to 1W 6.87 mW | g £ 16.5 % (k=2)

' camection to nominal TSL parametars according to d), chapter “SAR Sensitivities”

Cartificate No: D200V2-172_JanD5 Page 30l 8
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Test Report No - 05-0602-S-00-02-01
Test Dates - Sep. 26-27 , 2005

Body TSL parameters
The following paramelers and calculations wene applied,
Temperature Parmittivity Conductivity
HNominal Body TSL parameters 220°C 55.0 1.05 mhao/m
Measured Body TSL parameters (220202 "C 54316% 1.07 mho/m £ 6 %
Body TSL temperature during test (22020.2)"C e e
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL condition
SAR measured 250 mW inpul power 281 mwWig
SAR normalized normalized to 1W 11.2mW /g

SAR for nominal Body TSL parametars

normalized to 1W

11.0 mW 1 g £17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL condition

SAR measured 250 mW inpul power 182mW /g

SAR normalized normalized o 1W T2BEmW l'g

SAR for nominal Body TSL parameters ' normalized to W 713 mW [ g £ 16,5 % (k=2)

¥ Comection to nominal TSL parameters acconding 1o d). chapter “SAR Sensitivities™
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Appendix

Antenna Parameters with Head TSL
Impedance, transformed to feed point 4860-69|0
Relum Loss -23.04d8

Antenna Parameters with Body TSL

Impedances, transfiormed to feed point 4480-81j0
Refumn Loss -1994d8

General Antenna Parameters and Design

Elactrical Delay (one direction) I 1.388 ns

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

The dipode is made of standard semirigid coaxial cable. The center conducior of the feeding line ks directly connected to the
second amm of the dipole, The antenna is therefone short-circuited for DC-signals.

Mo 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 Seplember 23, 2002
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DASY4 Validation Report for Head TSL
Date/Time; 01/1805 04:23:39

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 900 MHz; Type: D900V2; Serial: D900YV2 - SN:172

Communication System: CW-900; Frequency: 900 MHz;Duty Cycle: 1:1

Medium: HSL 900 MHz; )
Medium parameters used: f= 900 MHz; o = 0.97 mho/m; & =414, p= 1000 kg/m
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY 4 Configuration:
« Probe: ET3IDV6 - SN1507; ConvF(5.95, 5.95, 5.95); Calibrated: 26.10.2004
«  Sensor-Surface: 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 07.01.2005
« Phantom: Flat Phantom 4.91; Type: QDOO0P49AA; Serial: 1001;
«  Measurement SW: DASY4, V4.4 Build 11; Postprocessing SW: SEMCAD, V1.8 Build 133

Pin = 250 mW; d = 15 mm/Area Scan (81x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.88 mW/g

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

Reference Value = 57.2 Vim; Power Drift = 0.0 dB

Peak SAR (extrapolated) = 3.96 Wikg

SAR(1 g) = 2.67 mW/g: SAR(10 g) = 1.72 mW/g

Maximum value of SAR (measured) = 2.91 mW/g

dB

0

5

-0

-15

=20

-25

0dB=291mW/g
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Impedance Measurement Plot for Head TSL
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DASY4 Validation Report for Body TSL

Date/Time: 01/11/05 12:19:31

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 900 MHz; Type: D900V2; Serial: D900VI - SN:172

Communication System: CW-900; Frequency: 900 MHz;Duty Cycle: 1:1

Medium: MSL 900 MHz;

Medium parameters used: = 900 MHz; o = 1.07 mho/m; & = 54.3; p = 1000 kg/m'
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
« Probe: ET3DV6 - SN1507; ConvF(5.77, 5.77, 5.77); Calibrated: 26.10.2004
+  Senzor-Surface: 4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn907; Calibrated: 03.05.2004
+ Phantom: Flat Phantom 4.9L; Type: QDOO0OP49AA; Serial: 1001;
»  Measurement SW: DASY4, V4.4 Build 10; Postprocessing SW: SEMCAD, V1.8 Build 133

Pin =250 mW; d = 15 mm/Arca Scan (81x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 3.09 mW/g

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

Reference Value = 56.2 Vim: Power Drift = -0.007 dB
Peak SAR (extrapolated) = 4.06 Wikg

SAR(I g) = 2.81 mW/g; SAR(10 g) = 1.§2 mW/g
Maximum value of SAR (measured) = 3.06 mW/g

dB i

n #

5

25

0 dB = 3.06mW/g
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, 5004 Zurich, Switzariand

Schwalzerschor Kalibrierdienst
Sprvice suisso d'éalonnage
Servizio svizzero ol taralura
Swiss Calibration Service

Accrecilad by the Swiss Federal Office of Mesrology and Accraditation Accreditation No.: SCS 108
Tha Swiss Accreditation Service is ona of the signatories to the EA
Muiltilateral Agreement for the recognition of calibration cerificates

cient  Auden Cortificate No: D1800V2-2d05T_Jan05
[CALIBRATION CERTIFICATE i =

Object D1800V2 - SN: 2d0ST

Calivration procedure{s) QA CAL-05.vE

Calibration procedure for dipole validation kits

Calbration data; January 17, 2005

Candition of the calibrated tem |0 Tolarance

This calibration cerificate documents the tracaabiity o nasional standards, which realize the physical units of mensuremants (S1),
The measiemants and thi uncartaintias with confidence probability are given on the following pages and are part of the certificate.

All calibrafions harve baan conducied in the clossd laborstory facilty: environment temparature (22 + 3)°C and humidity < %,

Calisration Equipment used (METE critical for calbration)

Primary Standarcs D & Cal Date (Calibrafod by, Centificab Mo} Scheduled Calibrabion
Power meter EPM E442 CBITAR0TIM 12-Oct-04 (METAS, Mo, 261-00412) ct-05
Power sensor HP B4B1A Usar2oarad 12-0ct-0d (METAS, No. 281-00412) Chct-05
Rederence 20 dB Aftenuaice SN: 5086 (20G) 10-Auig-04 (METAS, No 281-00402) Aug-05
Reference 10 dB Atlenusaios SMN: S047.2 (10r) 10-Aug-04 (METAS, No 281-00402) Aug-08
Rederence Probe ETIOVE S8 1507 280044 (SPEAG, Mo, ETI-1507_Dct0d) Oct-08
DAEL SN 801 O7-2an-05 (SPEAG, No. DAEL-501_JanDs5) Jdan-08
Secondary Standands e Chock Dte (in housa) Scheduled Chick
Powar sonsor HP B4B1A MY41002317 18-O0ct-03 (SPEAG, in house check Oct03)  In house check: Ocl-08
RF ganemior RES SML-03 100658 27-Mar-02 (SPEAG, in houss check Dec-3) I housa chack: Dec-05
Matwork Aralyzer HP BTS3E USITISOSAS 54206 18-0cd-01 (SPEAG, In housa chbck Mov-04) In housa check: Now-05
Nama Function Squ:;n y
Calbrated ty: Jucith Ml Laboratony Technickan f‘ =i
L=

Approved by Katja Pokovic Technical Maragor =

= Z o Ak

Issued: January 20, 2005

Trits calibration corificate shall not be reproduced except in full without written approval of the Eaborstory.
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Calibration Laboratory of

5 Schwaeizerischor Kalibriendienst
Schmid & Partner C Service suisse witalonnage
Engineering AG Servizlo svizzero di laratura
Zoughaussirasse 43, 8004 Zurich, Switzerland S Swiss Calibration Sarvice
Accradited by the Swiss Faderal Office of Metrology and Accredtation Accreditation No.: SCS5 108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM xy.z
M/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 & Tachnulog-,!r (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mabile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4 System Handbook

Methods Applied and Interpretation of Parameters:
s Measurement Conditions: Further details are available from the Validation Rapm? at the end
of the certificate. All figures stated in the certificate 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.
No uncertainty required.

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

s SAR nommalized: 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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Test Report No - 05-0602-S-00-02-01
Test Dates - Sep. 26-27 , 2005

Measurement Conditions
DASY system configuration, as far as nod given on page 1.
DASY Version DASY4 Vi 4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Area Scan resolution dx, dy = 15 mm
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
HNeminal Head TSL parameters 220"C 41.0 1.40 mho'm
Measured Head TSL paramaters (22.0 £0.2) °C 40046 % 1.37 mhoim + 6 %
Head TSL temperature during test (220202 *C e -
SAR result with Head TSL
SAR averaged over 1cm’ (1 g) of Head TSL condition
SAR measurad 250 mW inpul power B55mW /g
SAR normalized normalized to 1W |2mWig
SAR for nominal Head TSL parametors ' normalized to 1W 38.6 mW /g £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL conditian
SAR measured 250 mW inpul power 510mW I g
SAR nomalized normalized to 1W 204 mWV i g
SAR for nominal Head TSL parameters ' normalized to 1W 20.6 mW [ g £ 16.5 % (k=2)

! Cormrection to nominal TSL parameters according to d), chapler “SAR Sensilivities”
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Test Report No - 05-0602-S-00-02-01
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Body TSL parameters
Thi following parameters and calculations were applied,
Temparature Permittivity Conductivity

Nominal Body TSL parameters 20°C 53.3 1,52 mhofm

Measured Body TSL parameters (220202} °C 525+6% 1.49 mhoim 6 %

Body TSL temperature during test {220 £ 0.2)°C e —
SAR result with Body TSL

SAR averaged over 1 em” (1 g) of Body TSL condition

S5AR measured 250 mW input power 9BIMW /g

SAR normalized nomalized o 1W I03ImW i g

SAR for nominal Body TSL parameters © normalized to TW 30.4 mW g £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition

SAR measurad 250 mW input power 533mW g

SAR normalized normalized o 1W 21.3mW /g

SAR for nominal Body TSL parameters ' nomalized (o W 21.4 mW | g £ 16.5 % (k=2)

* Correction o nominal TSL pammeters according to d), chapler “SAR Sensitiviies”
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Appendix

Antenna Parameters with Head TSL
Impedance, transformed to feed point 47.70-33j0
Retum Loss -27.7dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4490-37Q
Raturn Loss -23.6 dB

General Antenna Parameters and Design

Electrical Delay (one direction) ] 1.202 ns

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

The dipole is made of standard semingid coaxial cable, The center conductor of the feeding line is directly connected 1o the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals.

Mo excessive foroe 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 October 16, 2002
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DASY4 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN2d057

Communication Sysiem: CW-1800; Frequency: 1800 MHz;Duty Cycle: 1:1
Medium: HSL 1800 MHz;

Medium parameters used: = 1800 MHz; o = 1.37 mho/m; & = 40; p = 1000 kgr'm]'
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
« Probe: ET3IDVE - SN1507; ConvF(5.07, 5.07, 5.07); Calibrated: 26.10.2004
s Sensor-Surface; 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 07.01.2005
« Phantom: Flat Phantom 5.0; Type: QDODOPS0AA; Serial: 1001;
« Measurement SW: DASY4, V4.4 Build 11; Postprocessing SW: SEMCAD, V1.8 Build 133

Pin =250 mW; d = 10 mm 2/Area Scan (81x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 10.9 mW/g

de=5mm

Reference Value = 90.8 V/m; Power Drift = 0.1 dB
Peak SAR (extrapolated) = 16.3 Wikg

SAR(I g) = 9.55 mWig: SAR{10 g) = 5.1 mW/g
Maximum value of SAR (measured) = 10.8 mWig

Date/Time: 01/17/05 12:14:44

Pin = 250 mW; d = 10 mm 2/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,

-B

0 dB = 10.8mW/g
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Impedance Measurement Plot for Head TSL
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DASY4 Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1300 MHz; Type: D1800V2; Serial: D1800V2 - SN2d057

Communication System: CW-1800; Frequency: 1800 MHz:;Duty Cycle: 1:1
Medium: Muscle 1800 MH:;

Medium parameters used: = 1800 MHz; o = 1.49 mho/m; &, = 52.5; p = 1000 kg/m'
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
« Probe: ET3DV6 - SN1507; ConvF(4.52, 4.52, 4.52); Calibrated: 26.10.2004
« Sensor-Surface: 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 07.01.2005
« Phantom: Flat Phantom 5.0; Type: QDODOPS0AA; Serial: 1001;
« Measurement SW: DASY4, V4.4 Build 11; Postprocessing SW: SEMCAD, V1.8 Build 133

Pin = 250 mW: d = 10 mm/Area Scan (81x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 11.3 mW/g

dz=5mm

Reference Value = 87.6 Vim; Power Drift = 0.1 dB
Peak SAR (extrapolated) = 16.1 Wikg

SAR(1 g) = 9.83 mW/g: SAR(10 g) = 5.33 mW/g
Maximum value of SAR (measured) = 11 mW/ig

Date/Time: 01712705 17:36:06

Pin = 250 mW; d = 10 mm/Zoom Scan (Tx7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,

-40 L

0dB=11mW/g
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Impedance Measurement Plot for Body TSL

12 Jan 2093 13:36:39
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Appendix D — Probe Calibration

Calibration Laboratory of

Schmid & Partner
Engineering AG

Irughauestrasse 43, 8004 Zurich, Switzariand

Accraditod by e Swiss Fedoml Office of Metrology and Accreditation Acereditaion Na.: SCS 108
The Swiss Accreditation Service is ona of the signatories 1o the E&
Multilaleral Agreemerl for the recognition of calibration certificates

Gt Auden Cortincate No: ET3-1531_Nov04
|CALIBRATION CERTIFICATE

= ET30V6 - SN:1531

Cattraton processesis) QA CAL01v5

Calibration procedure for dosimetric E-field probes

Catitenlion date Movember 19, 2004

Conition of the cabtemiod ke | | Tolarance

Tres caldention - ha 1 bty 1y nationsl stahdards, which roalkos B physical units of measuremants (S1)
The and e rtainthes, with confic probutaty and ghan on thi Tolowsng paces and Bf part of th cirtifcat

All calbrations Mave boon conducted in the cosed laborstory faciity: environment temperatur (22 2 31 and humidy « 7%

Caliteation Equipment used {MATE critical fer calibemtion]

Frimary Simnds oe Cail Date {Cabbrated by, Cortificale No.) Scheduled Calibration

Pownr mater 44198 GEL1FREETY S-bary-0d (METAS. Mo, 251-D0O3EE) Blay-05

Prramr sansor E4d 124 MY 41405277 S-Mary-04 (METAS, No, 251-DO3ES) Meliay-05

Rafarerca 3 08 Alishuaior SN 55054 (3c) JAprO00 (METAS, No. 25100400] Aug-0d

Hefererce 20 0B Alnnumo SN 35088 [206) F-Wary-0d (METAS. Mo, 251-D0380} Blay-05

Raference 30 08 Atienuasion BN 55120 [308) -Apr03 (METAS, Mo 351-00404) Aug-05 |

Rifaresc Probe ES30W2 SN30T3 BJarv0d (SPEAG, No. EE3-3013_Jan04) Jan-0%

DAEL BN BT TH-Sep-04 (SPEAG, No. DAEL-81T_Sep) Sop-C

Eacondary Standads on Check Dale {in house) Scheduled Check

Paent posrmace HP BARTA, MY4102180 18-Sep-02 (SPEAG, in houso check Oci-03)  In house chack: Oct 05

RF gerarpior HP BE4BC US364 2001 700 d-Aug-B8 (SPEAG, in house check Dec-{03) I houss chack: Dec-05

Watwork Analyzer HP 8753E LIS 3TIN0585 18-0cd-01 (SPEAG, in houss chack Now-03) I hmn chach: Mo (4
Name Function Signalure

Calbrated by. Nics: Vatinrd Labismory Tochnicisn Qj@ )
Apprved by: Kailgn Fshireie. Tachnical Marsgar ‘gzi‘: fﬁ

s Movember 20, 2004

This cak cortificaln shall nol ba reproduced auoepl in full wihoot witisn 6pp of P ¥.
Canificate No: ET3-1531_Nov0d Page 1 al g
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Calibration Laboratory of

5 Kalitsr

Schmid & Partner eyl s
Engineering AG C  servizio svizzero di taratura

Zeughaussirasse 43, 3004 Zurich, Switeeriand S swiss Callbrstion Service

Accredied by the Swiss Federal Office of Matrology and Accraditation Accreditation Mo.: SCS 108

The Swiss Accreditation Service is one of the signatories fo the EA

Multilateral Agreemsent for the recagnition of calibration cartilicates.

Glossary:

TSL tissue simulating liquid

MNORMx,y,Z sensitivity in free space

ConF sensitivity in TSL / NORMx, v,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)

b)

IEEE 5td 1528-2003, “"IEEE Recommended Practice for Delermining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues®, December 2003

CEMELEC EMN 50361, “Basic standard for the measurement of Specific Absorption Rate
related to human exposure o electromagnetic fields from mobile phones (300 MHz - 3
GHz), July 2001

Methods Applied and Interpretation of Parameters:

NORMx, vz 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 uncerainties of
NORMx,y,z does not effect the E*-field uncertainty inside TSL (see below ConvF).
NORM{fx, v,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 ComF,

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 uncerainty values are given. These parameters are used in DASY4 software to
improve probe accuracy close fo the boundary. The sensitivity in TSL comesponds lo
NORMz,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 Offsel: The sensor offsel corresponds to the offset of virtual measurement center
from the probe tip (on probe axis). Mo tolerance required.

Cetificale Mo ET3-1531_NovD4 Page 2 of 9
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ET3DVE SN:1531 November 19, 2004

Probe ET3DV6

SN:1531

Manufactured: July 15, 2000
Last calibrated: September 19, 2003
Recalibrated: MNovember 19, 2004

Calibrated for DASY Systems

(Note: non-compatible with DASY2 sysiem!}
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ET3DVE SN:1531

Please see Page B,

Boundary Effect

Sensor Center to Phantom Surface Distance

Sensor Center fo Phantom Surface Distance

November 19, 2004

DASY - Parameters of Probe: ET3DV6 SN:1531

Sensitivity in Free Space” Diode Compression”
NormX 143 £104%  pVIVIm) DCP X 94 my/
Norm'Y 149 £101%  pVivim)? DCPY 94 mV
NormZ 185 £100%  pVivim)? DCPZ 94 mv

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

TSL 900 MHz Typlcal SAR gradient: 5 % per mm

ATmm 4.7 mm

SARy, %] Without Comection Algarithm a7 51
SARy, [%] With Correction Algorithm 0.1 0.3
T5L 1810 MHz  Typical SAR gradient: 10 % per mm

AT mm 4.7 mm

SARy, [%] Without Correction Algorithm 135 a0

SARy, [%] With Correction Algorithm 0.8 0.0
Sensor Offset

Probe Tip to Sensor Cenler 2.T 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%.

Illl "

* T uncertnides of NormiLY 2 do not affect tha E-flald uncerinisty inside TSL (see Page B)

Contificate Mo: ET3-1531_Mov(4

inty Fef Fequined.
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ET3DVE SN:1531 November 19, 2004
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
1.5
1.4
13 +
g 12 T
g 1.1 B
E 10 fo—" e o—o—o—¢—20
£ 0.9 .
g
§ ! !
E‘ 0.8
o7
06
05 J
] 500 1000 1500 2000 2500 3000
f [MHz]
== TEM —0— 32
Uncertainty of Frequency Response of E-field: + 6.3% (k=2)
Caertificate No: ET3-1531_Nows Page 5of 9
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Receiving Pattern (¢), 3 = 0°

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

——x —0=Y —=7F —O—Tol ==Y —8—Y —8=F =0=Tpal
1.0
0.8 1
0.6 . —— 30 MHz
5 g-; i —B— 100 MHz
5 00 PO0BRRI00ecnB BBl T RRRg,,, 000888880 01
B ooz o | ! 1800 MHz
W s L |l —d— 2500 MHz
06
L8
A0
0 B0 120 180 240 300 0
L1y ]
Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)
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ET3DVE SN:1531

1LE+T

1LE+B

1E+5 ¢

1E+3

Input Signal [mV]

1.E+2 |
1.E+1

1E+D - L1
0.0001 0.001 001 B 1 10
SAR [mWicm’]

=8 ol compensaled == compansalod

Dynamic Range f(SAR},..4)

{(Waveguide R22, f = 1800 MHz)

November 19, 2004

100

Cariificate No: ET3-1531_Nov(4 Page T of 8
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ET3DVE SN:1531

=900 MHz, WGLS R (hiead)

+50/ %100
+50/2100
+ 50/ £ 100
+ 50/ + 100

+ 500+ 100
2502 30
£50/2100
+ 50/ + 100

Cortificate Mo: ET3-1531_Novld

41.5 £ 5%
40.0 £ 5%
40,0 = 5%
302+ 5%

550 5%
SRI 5%
5331 5%
Body 52.7+5%

£i

D87 £ 5%
1.40 £ 5%
140 £ 5%
1.80 £ 5%

1.05 & 5%
. ]
1522 5%
1.95% 5%

Page Bof §

November 19, 2004

Conversion Factor Assessment

f= 1810 MHz, WGLS R22 (hoad)

067
0.66
0.63
073

063
il
0.61

0.83

182
226
248
218

1.88
287
70
1.84

1 [MHz] Validity [MHz]® TSL__ Permittivity Conductivity  Alpha Depth  ConvF Uncertainty

618 +11.0% (k=2)
518 +11.0% (k=2)
472 +11.0% (k=2)
456 +11.8% (k=2)

6.03 +11.0% (k=2)
L8 200 =Dy
431 £11.0% (k=2)
428 £11.8% (k=2)

¥ Tha validity of £ 100 MHz only applles for DASY wid snd higher (ses Page 7). The uncertsinty bs the BSS
of the ConvF uncenainty sf calibration frequaency and the uncertalety for the indicated Frequancy band,
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Deviation from Isotropy in HSL
Error (4, §), f = 900 MHz

Error [dB]

BA00-050 B-0E0-060 @-0.60-0.40 B-040-0.30 O-0.20-000
Do00020 D020-040 DO040-060 D0ER0S0 WOA-1.00

Uncartainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Appendix E — Data Acquisition Electronic (DAE) Calibration

Calibration Laboratory of
Schmid & Parinar

Engineering AG
Zoughaussirasss 43, B004 Zurich, Switzeriand

g Schwetperischoer Kalibrierdienst
Sarvice susisse d'dtalannage

c Sarvizio svizzero di taratura

S gwiss Callbration Service

Accredited by tha Swisa Federsl Offica of Matrology and Accredtation Accraditation Mo.: SCS 108
The Swiss Accraditation Service is one of the algnatones to the EA
Multilateral Agreement for the recognition of callbration certificates

ciest  Auden Cartificate Ne: DAE3-393_Apr05
|cALIBHA1'luH CERTIFICATE = g

Otyoct DAE3 - SD 000 DO3 AA - SN: 383

Caisbration protedurs(s) QA CAL-06.v11

Calibration procedure for the data acquisition unit (DAE)

Calibration fate: April 25, 2005

Condition of the catbented itom I Tolerance

This w1 coarth ao ﬂmnﬂ,hmm.mmhwmﬂwm
The messuremnants and s uncertainties wih conSdence probablity arm pivan on the foliowing pages and are par of the corificate.

All calibrations have been conducied in the ciosed labarmbany Rasillty: omvinnmant lamparature (22 £ AC and humidty < T0%

Calibration Equipmant used (MATE critical for calibration]

Primnary Stardands D# Cal Datn (Calibrated try, Carificals Mo.) Schadubed C:

Fhuka Process Calibeator Typs T0Z | Sh: 6205803 7-eg-04 (Sintral, No. E-HOOTS) Sep04

5 ¥ Seanzancy [~ Check Date (in house) Schpduled Check

Calibrator Box V1.1 SE UMS 008 AB 1002 16-Jul-04 [SPEAG, in house chack) In heourse check Jul-CS
mama Furcion Sl;_":d:-ﬁ

Calibrabed by: Daniel Steinacher Technician ﬁ ,;) f é' ﬁ

Appraved by: Fin Bomhol RAD Director /"__4'?”!5#

lasund: Apdl 25, 2005

This calibration cortfcatn shall not be regrecuced axcegl in il without writhen npprowal of the iaboratony.
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Glossary
DAE digital acquisition electronics
Connector angle  information used in DASY system to align probe sensor X to the robot

coordinate system.

Methods Applied and Interpretation of Parameters
* DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

= Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

+ The following parameters contain technical information as a result from the performance
test and require no uncertainty.

* DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of the
nominal calibration voltage. Influence of offset voltage is included in this measurement.

« Common mode sensitivity: Influence of a positive or negative common mode voltage on the
differential measurement.

« Channel separation: Influence of a voltage on the neighbor channels not subject to an input
voltage.

= AD Converter Values with inputs shorfed: Values on the internal AD converter
corresponding to zero input voltage

s [nput Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

s nput Offset Curent: Typical value for information; Maximum channe! input offset current,
not considering the input resistance.

» Input resistance: DAE input resistance at the connector, during internal auto-zeroing and
during measurement.

+ [Low Batfery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

» Power consumption: Typical value for information. Supply currents in various operating

modes.
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DC Voltage Measurement
AD - Converter Resolution nominal

High Range: 1LSB = B.1uV, full range = -100...#300 m\
Low Range: 1LSB = BinV , fullrange = -1.....+3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors x ¥ Zz
High Range 404,034 £ 0.1% (k=2) | 404200 £ 0.1% (k=2) | 404188 £0.1% (k=2)
Low Range 3.97015 + 0.7% (k=2) | 3.95219 £ 0.7% (k=2) | 3.95274 £ 0.7% (k=2)
Connector Angle
1¢onmc1nr.ﬁnuhtnbauandinﬂﬂ$¥:yﬂﬂn 18°+1°
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Appendix
1. DC Voltage Linearity
High Range Input (V) Reading (V) Error (%)
Channel X + Input 200000 200000.3 0.00
Channel X + Input 20000 19967.98 0.01
Channel X - Input 20000 -19891.49 -0.04
Channel ¥ + Input 200000 109999.8 0.00
Channel ¥ + Input 20000 19995.58 -0.02
Channel ¥ = Input 20000 -19991.04 -0.04
Channel Z + Input 200000 200000.5 0.00
Channel Z + Input 20000 19906.71 -0.02
Channel = Input 20000 -20001.13 0.01
Low Range Input (uv) Reading (uV) Error (%)
Channel X + Input 2000 1999.9 0.00
Channal X + Input 200 188.99 0.00
Channal X = Input 200 -200.44 0.22
Channel ¥ + Input 2000 1959.9 0.00
Channel Y + Input 200 189.28 -0.36
Channel ¥ - Input 200 -200.86 0.43
Channel Z + Input 2000 1699.9 0.00
Channel Z + Input 200 189.22 -0.39
Channel Z - Input 200 -201.08 0.54
2. Common mode sensitivity
DASY measurement paramelers: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (V)
Channel X 200 1251 11.50
. 200 -i0.12 -11.21
Channel ¥ 200 9.52 9.45
=200 -10.88 -11.18
Channel Z 200 335 294
- 200 =-4.59 -5.03
3. Channel separation
DASY measurement parameters: Aulo Zero Time: 3 sec; Measuring tima: 3 sec
Input Voltage (mV) | Channel X (pV) | Channel ¥ (V) Channel Z (pV)
Channal X 200 - 3.00 0.3
Channel ¥ 200 1.48 - 595
Channel Z 200 -0.82 1.03 -
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4. AD-Converter Values with inputs shorted

DASY measurement paramelers: Auto Zero Time: 3 sec; Measuring time: 3 sec
High Range (LSB) Low Range (LSB)
Channel X 16144 16008
Channel ¥ 16013 16872
Channel Z 16448 16957

5. Input Offset Measurement
DASY measurement parameters: Aute Zero Time: 3 sec; Measuring time: 3 sec

Input 10K e
Std.
Average (uV) | min, Offset (V) | max. Offset (uV) W)
Channel X 1.00 0.39 24T 0.24
Channel Y -1.33 217 -0.42 0.26
Channel Z -0.62 -2.27 1.61 0.40
6. Input Offset Current
Mominal Input circuitry offset current on all channels: <2514
7. Input Resistance
Zeroing (MOhm) Meoasuring (MOhm)
Channel X 0.1999 2008
Channel ¥ 0.2001 200.4
Channal Z 0.1899 200.1
8. Low Battery Alarm Voltage (verfied during pre fest)
Typical values Alarm Level (VDC)
Supply (+ Vecc) 1.9
Supply (- Vee) T8
9. Power Consumption (verified during pre test)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vec) +0.0 +6 +14
Supply (- Vec) -0.01 -8 -4
10. Common Mode Bit Generation (verified during pre test)
Typical values Bit set to High at Common Mode Error (Voc)
Channel X, Y, Z +1.25
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