HCT

HET COLLTD,

Report No.: HCT-1A0904 -2901-01 FCCID: PP4PIVOT Date of Issue:  May 23, 2009

Test Laboratory: HCT CO., LTD

EUT Type: Dual-Band CDMA Phone with Bluetooth
Liquid Temperature: 21.3 C

Ambient Temperature: 215 C

Test Date: May 13, 2009

DUT: TXT8030; Type: Keypad side; Serial: #1

Communication System: CDMA 835MHz FCC; Frequency: 836.52 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 836.52 MHz; 0 = 0.991 mho/m; & = 54; p = 1000 kg/m’

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8
Build 176

DASY4 Configuration:

- Probe: ET3DV6 - SN1609; ConvF(6.08, 6.08, 6.08); Calibrated: 2009-03-17
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2008-09-03

- Phantom: 835/900 Phamtom ; Type: SAM

CDMA Body 384/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.769 mW/g

CDMA Body 384/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 16.9 V/m; Power Drift = 0.004 dB

Peak SAR (extrapolated) = 0.931 W/kg

SAR(1 g) = 0.721 mW/g; SAR(10 g) = 0.530 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.763 mW/g
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HET COLLTD,

Report No.: HCT-1A0904 -2901-01 FCCID: PP4PIVOT Date of Issue:  May 23, 2009

Test Laboratory: HCT CO., LTD

EUT Type: Dual-Band CDMA Phone with Bluetooth
Liquid Temperature: 21.3 C

Ambient Temperature: 215 C

Test Date: May 13, 2009

DUT: TXT8030; Type: Keypad side; Serial: #1

Communication System: CDMA 835MHz FCC; Frequency: 836.52 MHz;Duty Cycle: 1:1 ‘

Medium parameters used (interpolated): f = 836.52 MHz; 0 = 0.991 mho/m; & = 54; p = 1000 kg/m’

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8
Build 176

DASY4 Configuration:

- Probe: ET3DV6 - SN1609; ConvF(6.08, 6.08, 6.08); Calibrated: 2009-03-17
- Sensor—Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2008-09-03

- Phantom: 835/900 Phamtom ; Type: SAM

CDMA Body 384/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.824 mW/g

CDMA Body 384/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 16.9 V/m; Power Drift = -0.036 dB

Peak SAR (extrapolated) = 1.02 W/kg

SAR( g) = 0.779 mW/g; SAR(10 g) = 0.570 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.825 mW/g
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HET COLLTD,

Report No.: HCT-1A0904 -2901-01 FCCID: PP4PIVOT Date of Issue:  May 23, 2009

Test Laboratory: HCT CO., LTD

EUT Type: Dual-Band CDMA Phone with Bluetooth
Liquid Temperature: 21.3 C

Ambient Temperature: 215 C

Test Date: May 13, 2009

DUT: TXT8030; Type: Keypad side; Serial: #1

Communication System: CDMA 835MHz FCC; Frequency: 836.52 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 836.52 MHz; 0 = 0.991 mho/m; & = 54; p = 1000 kg/m’

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8
Build 176

DASY4 Configuration:

- Probe: ET3DV6 - SN1609; ConvF(6.08, 6.08, 6.08); Calibrated: 2009-03-17
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2008-09-03

- Phantom: 835/900 Phamtom ; Type: SAM

CDMA Body 384/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.772 mW/g

CDMA Body 384/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 17.8 V/m; Power Drift = -0.020 dB

Peak SAR (extrapolated) = 0.944 W/kg

SAR( g) = 0.725 mW/g; SAR(10 g) = 0.536 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.765 mW/g

dB
0.000

-1.80

-3.59

-5.39

-7.18

-8.98

0 dB = 0.765mW/g

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

68 of 111



HCT

HET CoLLTD,

Report No.: HCT-1A0904 -2901-01 FCCID: PP4PIVOT Date of Issue:  May 23, 2009
Test Laboratory: HCT CO., LTD

EUT Type: Dual-Band CDMA Phone with Bluetooth

Liquid Temperature: 21.2 C

Ambient Temperature: 214 C

Test Date: May 14, 2009

DUT: TXT8030; Type: Speaker side; Serial: #1

Communication System: PCS 1900; Frequency: 18830 MHz;Duty Cycle: 1:1 )

Medium parameters used: f = 1880 MHz; 0 = 1.5 mho/m; e, = 52.1; p = 1000 kg/m

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8
Build 176

DASY4 Configuration:

- Probe: ET3DV6 - SN1609; ConvF(4.61, 4.61, 4.61); Calibrated: 2009-03-17
- Sensor—Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2008-09-03

- Phantom: 1800/1900 Phantom; Type: SAM

PCS Body 600/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.288 mW/g

PCS Body 600/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 4.74 V/m; Power Drift = 0.000 dB

Peak SAR (extrapolated) = 0.332 W/kg

SAR(1 g) = 0.264 mW/g; SAR(10 g) = 0.167 mW/g

Maximum value of SAR (measured) = 0.286 mW/g
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HCT

HET COLLTD,

Report No.: HCT-1A0904 -2901-01 FCCID: PP4PIVOT Date of Issue:  May 23, 2009

Test Laboratory: HCT CO., LTD

EUT Type: Dual-Band CDMA Phone with Bluetooth
Liquid Temperature: 21.2 C

Ambient Temperature: 214 C

Test Date: May 14, 2009

DUT: TXT8030; Type: Speaker side; Serial: #1

Communication System: PCS 1900; Frequency: 1880 MHz;Duty Cycle: 1:1 4

Medium parameters used: f = 1880 MHz; o = 1.5 mho/m; & = 52.1; p = 1000 kg/m®

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8
Build 176

DASY4 Configuration:

- Probe: ET3DV6 - SN1609; ConvF(4.61, 4.61, 4.61); Calibrated: 2009-03-17
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2008-09-03

- Phantom: 1800/1900 Phantom; Type: SAM

PCS Body 600/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.371 mW/g

PCS Body 600/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 4.35 V/m; Power Drift = 0.004 dB

Peak SAR (extrapolated) = 0.425 W/kg

SAR( g) = 0.346 mW/g; SAR(10 g) = 0.219 mW/g

Maximum value of SAR (measured) = 0.379 mW/g
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HET CoLLTD,

Report No.: HCT-1A0904 -2901-01 FCCID: PP4PIVOT Date of Issue:  May 23, 2009
Test Laboratory: HCT CO., LTD

EUT Type: Dual-Band CDMA Phone with Bluetooth

Liquid Temperature: 21.2 C

Ambient Temperature: 214 C

Test Date: May 14, 2009

DUT: TXT8030; Type: Speaker side; Serial: #1

Communication System: PCS 1900; Frequency: 1880 MHz;Duty Cycle: 1:1 ‘

Medium parameters used: f = 1880 MHz; o = 1.5 mho/m; & = 52.1; p = 1000 kg/m®

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8
Build 176

DASY4 Configuration:

- Probe: ET3DV6 - SN1609; ConvF(4.61, 4.61, 4.61); Calibrated: 2009-03-17
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2008-09-03

- Phantom: 1800/1900 Phantom; Type: SAM

PCS Body 600/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.299 mW/g

PCS Body 600/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 5.10 V/m; Power Drift = -0.117 dB

Peak SAR (extrapolated) = 0.353 W/kg

SAR( g) = 0.284 mW/g; SAR(10 g) = 0.182 mW/g

Maximum value of SAR (measured) = 0.308 mW/g
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HCT
Report No.: HCT-1A0904 -2901-01 FCCID: PP4PIVOT Date of Issue:  May 23, 2009

Test Laboratory: HCT CO., LTD

EUT Type: Dual-Band CDMA Phone with Bluetooth
Liquid Temperature: 21.3 C

Ambient Temperature: 215 C

Test Date: May 13, 2009

DUT: TXT8030; Type: Speaker side; Serial: #1

Communication System: CDMA 835MHz FCC; Frequency: 836.52 MHz;Duty Cycle: 1:1 ,

Medium parameters used (interpolated): f = 836.52 MHz; 0 = 0.874 mho/m; ¢, = 40.6; p = 1000 kg/m®
Phantom section: Left Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8
Build 176

DASY4 Configuration:

- Probe: ET3DV6 - SN1609; ConvF(6.25, 6.25, 6.25); Calibrated: 2009-03-17
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2008-09-03

- Phantom: 835/900 Phamtom ; Type: SAM

Left touch 384/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 1.30 mW/g

Left touch 384/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=bmm
Reference Value = 39.6 V/m; Power Drift = 0.002 dB

Peak SAR (extrapolated) = 1.81 W/kg

SAR( g) = 1.25 mW/g; SAR(10 g) = 0.883 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 1.33 mW/g
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HCT
Report No.: HCT-1A0904 -2901-01 FCCID: PP4PIVOT Date of Issue:  May 23, 2009

Test Laboratory: HCT CO., LTD

EUT Type: Dual-Band CDMA Phone with Bluetooth
Liquid Temperature: 21.3 C

Ambient Temperature: 215 C

Test Date: May 13, 2009

DUT: TXT8030; Type: Keypad side; Serial: #1

Communication System: CDMA 835MHz FCC; Frequency: 836.52 MHz;Duty Cycle: 1:1 )

Medium parameters used (interpolated): f = 836.52 MHz; 0 = 0.991 mho/m; & = 54; p = 1000 kg/m®

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8
Build 176

DASY4 Configuration:

- Probe: ET3DV6 - SN1609; ConvF(6.08, 6.08, 6.08); Calibrated: 2009-03-17
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2008-09-03

- Phantom: 835/900 Phamtom ; Type: SAM

CDMA Body 384/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.824 mW/g

CDMA Body 384/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 16.9 V/m; Power Drift = -0.036 dB

Peak SAR (extrapolated) = 1.02 W/kg

SAR( g) = 0.779 mW/g; SAR(10 g) = 0.570 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.825 mW/g
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HCT
Report No.: HCT-1A0904 -2901-01 FCCID: PP4PIVOT Date of Issue:  May 23, 2009

Test Laboratory: HCT CO., LTD

EUT Type: Dual-Band CDMA Phone with Bluetooth
Liquid Temperature: 21.2 C

Ambient Temperature: 214 C

Test Date: May 14, 2009

DUT: TXT8030; Type: Keypad side; Serial: #1

Communication System: PCS 1900; Frequency: 1851.25 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 1851.25 MHz; 0 = 1.42 mho/m; ¢, = 38.7; p = 1000 kg/m®

Phantom section: Right Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8
Build 176

DASY4 Configuration:

- Probe: ET3DV6 - SN1609; ConvF(5.12, 5.12, 5.12); Calibrated: 2009-03-17
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2008-09-03

- Phantom: 1800/1900 Phantom; Type: SAM

Right touch 25/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 1.70 mW/g

Right touch 25/Zoom Scan (56x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 12.1 V/m; Power Drift = -0.137 dB

Peak SAR (extrapolated) = 2.04 W/kg

SAR( g) = 1.3 mW/g; SAR(10 g) = 0.722 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 1.48 mW/g

0010, 1.418 SAR(X,Y,Z,fO)
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HCT
Report No.: HCT-1A0904 -2901-01 FCCID: PP4PIVOT Date of Issue:  May 23, 2009

Test Laboratory: HCT CO., LTD

EUT Type: Dual-Band CDMA Phone with Bluetooth
Liquid Temperature: 21.2 C

Ambient Temperature: 214 C

Test Date: May 14, 2009

DUT: TXT8030; Type: Keypad side; Serial: #1

Communication System: PCS 1900; Frequency: 1880 MHz;Duty Cycle: 1:1 4

Medium parameters used: f = 1880 MHz; o = 1.5 mho/m; & = 52.1; p = 1000 kg/m®

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8
Build 176

DASY4 Configuration:

- Probe: ET3DV6 - SN1609; ConvF(4.61, 4.61, 4.61); Calibrated: 2009-03-17
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2008-09-03

- Phantom: 1800/1900 Phantom; Type: SAM

PCS Body 600/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.371 mW/g

PCS Body 600/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 4.35 V/m; Power Drift = 0.004 dB

Peak SAR (extrapolated) = 0.425 W/kg

SAR( g) = 0.346 mW/g; SAR(10 g) = 0.219 mW/g

Maximum value of SAR (measured) = 0.379 mW/g
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HCT
Report No.: HCT-1A0904 -2901-01 FCCID: PP4PIVOT Date of Issue:  May 23, 2009

Attachment 2. — Dipole Validation Plots
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Report No.: HCT-1A0904 -2901-01 FCCID: PP4PIVOT Date of Issue:  May 23, 2009

B Validation Data (835 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 21.3 C
Test Date: May 13, 2009

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 — SN:441

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

Medium parameters used: f = 835 MHz; 0 = 0.872 mho/m; ¢, = 40.7; p = 1000 kg/m®

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8
Build 176

DASY4 Configuration:

- Probe: ET3DV6 - SN1609; ConvF(6.25, 6.25, 6.25); Calibrated: 2009-03-17
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2008-09-03

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

Validation 835MHz/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.983 mW/g

Validation 835MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 34.7 V/m; Power Drift = -0.035 dB

Peak SAR (extrapolated) = 1.37 W/kg

SAR(1 g) = 0.920 mW/g; SAR(10 g) = 0.605 mW/g

Maximum value of SAR (measured) = 0.992 mW/g
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HET COLLTD,

Report No.: HCT-1A0904 -2901-01 FCCID: PP4PIVOT Date of Issue:  May 23, 2009

B Validation Data (1900 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 21.2 C
Test Date: May 14, 2009

DUT: Dipole 1900 MHz; Serial: D1900V2 - SN:5d032

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

Medium parameters used: f = 1900 MHz; 0 = 1.45 mho/m; e, = 38.5; p = 1000 kg/m®

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8
Build 176

DASY4 Configuration:

- Probe: ET3DV6 - SN1609; ConvF(5.12, 5.12, 5.12); Calibrated: 2009-03-17
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2008-09-03

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

Dipole 1900MHz Validation/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 4.53 mW/g

Dipole 1900MHz Validation/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 57.9 V/m; Power Drift = -0.024 dB

Peak SAR (extrapolated) = 6.72 W/kg

SAR( g) = 3.87 mW/g; SAR(10 g) = 2.01 mW/g

Maximum value of SAR (measured) = 4.32 mW/g
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HET COLLTD,

Report No.: HCT-1A0904 -2901-01 FCCID: PP4PIVOT Date of Issue:  May 23, 2009

I Dielectric Parameter (835 MHz Head)

Title TXT8030
SubTitle CDMAR835(Head)
Test Date May 13, 2009

Frequency e' e
800000000 41.1604 18.7973
805000000 41.0917 18.7969
810000000 40.9977 18.7982
815000000 40.9423 18.7787
820000000 40.8505 18.7588
825000000 40.7926 18.7619
830000000 40.7344 18.7599
835000000 40.6555 18.7742
840000000 40.5593 18.7777
845000000 40.5195 18.7556
850000000 40.4640 18.7485
855000000 40.4337 18.7550
860000000 40.3388 18.7285
865000000 40.2934 18.7294
870000000 40.2507 18.7548
875000000 40.2077 18.7047
880000000 40.1275 18.7158
885000000 40.0992 18.6773
890000000 40.0171 18.6397
895000000 39.9810 18.6389
900000000 39.9106 18.6186
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B Dielectric Parameter (835 MHz Body)

Title TXT8030
SubTitle CDMAR&35(Body)
Test Date May 13, 2009

Frequency e' e
800000000 54.3782 21.4475
805000000 54.3832 21.4187
810000000 54.2963 21.4000
815000000 54.2184 21.4180
820000000 54.2181 21.4136
825000000 54.1069 21.3935
830000000 54.0766 21.3779
835000000 54.0161 21.3071
840000000 53.9682 21.2984
845000000 53.9177 21.2799
850000000 53.8282 21.2707
855000000 53.8008 21.2495
860000000 53.7547 21.2194
865000000 53.6746 21.1539
870000000 53.5988 21.1679
875000000 53.5994 21.1264
880000000 53.5195 21.0680
885000000 53.4110 21.0425
890000000 53.4087 21.0293
895000000 53.3257 21.0632
900000000 53.2981 21.0075
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Il Dielectric Parameter (1900 MHz Head)

Title TXT8030
SubTitle PCS1900(Head)
Test Date May 14, 2009

Frequency e' e
1800000000.0000 38.8022 13.3620
1810000000.0000 38.7823 13.4405
1820000000.0000 38.7565 13.4862
1830000000.0000 38.7196 13.6162
1840000000.0000 38.7094 13.7029
1850000000.0000 38.6880 13.7782
1860000000.0000 38.6674 13.8079
1870000000.0000 38.6419 13.8376
1880000000.0000 38.6103 13.8116
1890000000.0000 38.5763 13.7519
1900000000.0000 38.5137 13.7311
1910000000.0000 38.4264 13.6879
1920000000.0000 38.3456 13.7149
1930000000.0000 38.2998 13.7584
1940000000.0000 38.2542 13.8048
1950000000.0000 38.2091 13.9238
1960000000.0000 38.2151 14.0104
1970000000.0000 38.2178 14.0987
1980000000.0000 38.2129 14.1364
1990000000.0000 38.1797 14.1282
2000000000.0000 38.1478 14.1252
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Il Dielectric Parameter (1900 MHz Body)

Title TXT8030
SubTitle PCS1900(Body)
Test Date May 14, 2009

Frequency e' e
1850000000 52.2503 14.2525
1855000000 52.2224 14.2738
1860000000 52.2467 14.2924
1865000000 52.1967 14.3405
1870000000 52.1305 14.3491
1875000000 52.1280 14.3519
1880000000 52.0852 14.3333
1885000000 52.0491 14.3016
1890000000 51.9764 14.3530
1895000000 51.9475 14.3727
1900000000 51.9277 14.3700
1905000000 51.8711 14.4293
1910000000 51.9080 14.4687
1915000000 51.8958 14.5204
1920000000 51.8867 14.5907
1925000000 51.8961 14.6371
1930000000 51.9496 14.6684
1935000000 51.9991 14.6672
1940000000 51.9521 14.6970
1945000000 52.0505 14.7400
1950000000 52.0792 14.7071
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Attachment 3. — Probe Calibration Data

HCT CO., LTD.
SAN 136-1, AMI-RI , BUBAL-EUP, ICHEON-SI, KYOUNGKI-DO, 467-701, KOREA
TEL :+82 316398565 FAX:+82 31639 8525 www.hct.co.kr

83 of 111



HCTCOLLTD,

Report No.: HCT-1A0904 -2901-01 FCC ID: PP4PIVOT Date of Issue:  May 23, 2009

Calibwration Laboratory of
Schmid & Partner

Engineering AG
Lreughausstrasss 43, B004 Turich. Switzarland

g Schweizsrischer Kallbrisrdianst

Sarvice sulsse d'édalonnage
E Servizio svizzero di farstura
5  Swiss Calibration Service

Accrediled by he Saias Accrediation Servica (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recagniion of calibration carnificatas

SRS LTy e e

Calibration procadursds)

Calibration cate:

Condilion of the calbrated Bam

This calbration cedificate sacumants the tracesilty b national standards, which realize the physical wits of measurements (51,
The miaasurements 6nd e uncersirias wih confidence probability are gaven on the fallowing pages and are par of fe cerificata,

Al calibrafions have been conductsd in the cosad laborabory faciily: environmant larperatuna (22 £ 3]°C and humidity < TO%.

Calibration Equipmeant usad (MATE critical for calibration)

Primary Standards L Cal Dale {Cartilicats No.) & i Cathratian

Proreer mater E44108 GB412838T4 1-Apr-08 (Ma. 21 7-00783) Apr0d

Power sensor E44124 MY41495277 1-Apr-08 (o, 21 7-007E8} Ape-09

Power sensor E44124 Y41 420087 1-Apr-08 (No, 21 T-007ES} Apr-09

Refarence 3 48 Attenuaior BN 58084 (30} Yedul-08 (Mo, 217-00BES) Jukog

Reference 20 o8 Aanuator SM: SBOBS (20k) 31-Mar-08 (Mo, 217-0078T) Apr-0f

Faference 30 df Aenuaior Shi: 35128 (30b) 1-Ju08 (Mo, 217-00866) Jurkrd

Refeence Probe ESIOVE SH; 3013 2-dani8 (Mo, ES3-3012_Jan0d) Jan-10

DAEA Sh: B0 G-Sep-08 (Mo, DAEA-G60_Sap08) Sap-09

Secondary Slardards I # Check Date {in house) Scheduled Chack

RF genemtor HP 86480 US3642 LA T 4-AugE (in house check Oct-07T) IIn housa chech: Oot-08

Mebwork Arshzer HP 3753E US3ITIm0aas 1B-Oct-{ {in housa chedk Oc-08) lin housa chack: Oot-09
Hame ~ Functian  Eaphatuie

Appnoved by

Essued: March 17, 2008

This caliration cortificaie shall not be reproducad axcapd in Tull without waithen sppeoval of thae labaratony.

Cartificate Moo ET3-1608_Mar0g Page 14l 9
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HET CoLLTD,

Report No.:

HCT-1A0904 -2901-01  FCC ID:. PP4PIVOT Date of Issue:  May 23, 2009

Calibration Laboratory of ‘__az“‘s__'_a_;_:j;{ Schwalzarischer Kallsrlardlanst
Schmid & Partner = = Service sulsse Jialonnage
Engu‘.aﬂring AG T T Servizio svizzero di tarntura
Zeughaussirasse 43, 3004 Zurich, Switzeriand %ﬁ? Swisa Callbration Sorvice
ritag |t
Accredited by the Swiss Accredialicn Servics (SAS) Agcreditation No.; SCS 108

The Swise Accreditation Service is one of the signatories o the EA
Mauliksteral Agreemant for the racognition of callbration certificates

Glossary:

TSL tissue simulating liquid

MORM:x,y 2 sensitivity in free space

ConvF sensitivity In TSL / NORMx,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)

b)

Matho

IEEE Std 1528-2003, “|EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, December 2003

IEC 622089-1, “Procedurs to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

ds Applied and Interpretation of Parameters:

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

NORM{Nx, 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 Canvi,

DPx,y,z: DCP are numerical linearization parameters assessed based on the dala of
power sweep (no uncerainty 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 paramelers are used in DASY4 software to
improve probe accuracy close to the boundary. The sensitivity in TSL corresponds to
WORMsx.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 (30 deviation from isofropy): in a field of low gradients realized using a
flat phantom exposed by a patch antenna.

Sansor Offset: The sensor offset corresponds fo the offset of virual measurement center
fraom the probe fip (on probe axis). Mo folerance required.

Cartificate Mo: ET3-1809_Mar0d Page 2of 9
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ET3DVE SN: 1608 March 17, 2009

Probe ET3DV6

SN:1609

Manufactured: July 21, 2001
Last calibrated: August 30, 2007
Recalibrated: March 17, 2009

Calibrated for DASY Systems

(Note: non-compatible with DASY 2 system!)
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HET COLLTD,

Report No.:

HCT-1A0904 -2901-01 FCC ID: PPAPIVOT Date of Issue:

May 23, 2009

ET3DVE SN:1609 March 17, 2009

DASY - Parameters of Probe: ET3DV6 SN:1609

Sensitivity in Free Space” Diode Compression®
Mormx 197 £101%  pVIVIm)® DCP X a3 mv/
Morm'Y 187 2104%  pVIVIm)? DCP Y 80 mv/
MormZ 1.82 + 10.1% pVIImY® DCP Z a3 my/

Sensitivity in Tissue Simulating Liguid (Conversion Factors)

Please sae Page 8.

Boundary Effect

TSL 800 MHz Typical SAR gradient: 5 % per mm
Saensor Centar o Phantom Surface Distance 37T mm 4.7 mm
SR, [%] Withoul Correction Algarithm 11.4 7.0
3AR,, [%] With Cormaction Algorithm 04 0.5
TSL 1750 MHz  Typical SAR gradient: 10 % per mm
Sensor Center to Phaniom Surface Distance 37mm 4.7 mm
SAR . %] Without Corraction Algorithm 138 4.5
SAR,, [%] With Correction Algorithm 0.8 0.8
Sensor Offset
Probe Tip to Sensor Center 2.7 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
comesponds to a coverage probability of approximately 95%.

* The uncariainties of NeamiY,Z de not Biact the Eaid uncertainty inside TSL (see Page 8}

B Musnarical lingartzation parsmater unpartainty nnt meiied

Cadificate No: ET3-16058_Mar0D Page 4 of 9

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

87 of 111



HCT

HETCOLLTD,

Report No.: HCT-1A0904 -2901-01 FCCID: PP4PIVOT Date of Issue:  May 23, 2009

ET30VE SN:1609 March 17, 2009

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

1.5

1.4

13 {
= | |
Bz |
E-'I.I:I T T T
8 1
= 0.8 - T T
g 0.8

0.7 [

0.6

i 500 1000 1500 2000 2500 anno
f [MHz]
—a—TEM —o—R22
Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
Cerlificate Mo: ET3-1608_Marl® Page 5of 9
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ET3DV6 SN:1608 March 17, 2009

Receiving Pattern (¢), 9 =0°

f= 600 MHz, TEM ifiT10EXX f=1800 MHz, WG R22

——x ==Y —8—Z —0—Ta - -y —=I —0—To

=30 MHz

=i == 100 MHz
: —o— 500 MHz
] l = —— 1800 MHz
oSl HENE BRE | i 8 o G R R —4— 2500 MHz

_ce, | M S I S — - — 1 L 11 } i . -

_u,_g i | ettt L L L L 4 1 L L L L

40 1 1008 50 G (= S 5 i = B R

1] &0 130 180 240 300
#[1
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Cartificate No: ET3-1608_Mar Page ol 8
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Dynamic Range f(SARg.q)

(Waveguide R22, f = 1800 MHz)

1.E+06
1.E+05
1.E+0d -
z
B 1503
-
B
1,E+02
1.E+01 +
1.E+00 1] i}
o000 0001 0. 01 1 10 100
SAR [mWicm']
—8—not compensalad = OO penEated
1.0
0.6 +
g o2
£ o2
o A
6V
-1.0 } I K
0.0a1 oo [V ] 1 10 100
SAR [mWiem')
Uncertainty of Linearity Assessment: + 0.6% (k=2)
Cartificale Mo: ET3-1608_Mandd Page T of &
HCT CO., LTD. 90 of 111
SAN 136-1, AMI-RI , BUBAL-EUP, ICHEON-SI, KYOUNGKI-DO, 467-701, KOREA °

TEL :+82 316398565 FAX:+82 316398525 www.hct.co.kr



HET COLLTD,

Report No.:

HCT-1A0904 -2901-01

FCC ID:

PP4PIVOT

Date of Issue:  May 23, 2009
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SAR[mWIem®] | W

March 17, 2009

Conversion Factor Assessment

{ = 500 MHz, WELS RS (head)

40

SAR[mW/em’] | W
—_ B3 o]
TR — N
(=] (=] =]

=
F=]

10

= 1750 MHz, WG|
0.0 :

LS R22 (head)

20

a
Z[mm] Z[mm]
=@ fnalytical —&— Measuremanis —@— pnalylical == Measuremenis [ |
i
f[MHz] Validity [MHzI®  TSL Permittivity Conductivity  Alpha Depth  ConvF Uncartainty
450 + 504+ 100 Head 435:+5% 087+5% 038 1.0 6.91 £13.3% (k=2)
835 + 500 £ 100 Head 415+5% 090+5% 025 280 6.25 £11.0% (k=2)
900 + 501100 Head 415+5% 097+5% 025 280 6.11 £ 11.0% (k=2)
1750 +£50/+100 Head 40.1+5% 1.37x5% 038  A5T7 539 £ 11.0% (k=2)
1900 £50/+100 Head 40.0+5% 140+5% 050 275 512 £ 11.0% (k=2)
1850 +£50/+100 Head 40.0+5% 140+5% 055 252 501 +11.0% (k=2)
2450 +50/+100 Head 3%2+5% 1.80+5% g9 176 4.54 + 11.0% (k=2)
450 + 501+ 100 Body 56715% 084:5% 030 1.82 T.48 £ 13.3% (k=2)
835 + 50/ + 100 Body S55215% 087T+5% 025 285 6.08 =11.0% (k=2)
17650 50/ %100 Body 534+5% 149+5% 077 308 483 +11.0% (k=2)
1900 £ 50/+100 Body 533:5% 152+5% 043 260 461 +11.0% (k=2)
2450 +£50/+ 100 Body 527+5% 185:5% 098 1.78 4.00 £11.0% (k=2)
E The walidity of £ 100 Hz onty applies for DASY vi.4 and highar (soo Paga 2). The uncerlainty s tha RES
of the ConvF uncenainty at callbration frequency and the uncertalnty for the indicated frequency band,
Cerificale No: ET3-1608_Mar(8 Page 8 of &
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Deviation from Isotropy in HSL
Error (f, &), f = 900 MHz

Ermor [dB]

I f . N
-1 ,00--0.80 B-0.80-0.60 B-050-0.40 B.-0.40--020 W0.20-000

0000020 BO20-040 B0.40-050 B060-080 EO80-1.00

Uncertainty of Spherical lsotropy Assessment: £ 2.6% (k=2
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Attachment 4. — Dipole Calibration Data
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Calibration Laboratory of Ly Schweizariachar Kalibriosdisnst
Schmid & Partner % i s i i

Engineering AG ST Servizio svizzero di taratura
Zoughaussizasse 43, 8004 Zurich, Switzerland 4}?:;;. Swiss Calibration Service
Aceredited by the Swiss Accroditation Service (SAS) Accradiation Mo, SCS 108

The Swiss Accraditation Service Is one of the signatorias to the EA
Multilateral Agresmant for the recognition of calibration cartificates

Caibralion procedurss)

Calibralion date:

Concktian of the calibrated itam

This calibration cerificate desuments tha freceability ta nafional standards, which realize Me physical units of measurements (31,
The measurements and fhe uneertainties with confidence probabiity are given an the following pages ard are part of the cartificate.

Al alibrations have baen canducied in e closed Rbormony faeiliy: anvironment temparaiome (22 2 300 arel haniddy < F0%.

Calibration Eguipment used (METE crifical far calibratican

Primary Standarts D # :al Date {Caliprated by, Certificate ho.) Scheduled Cafbration _
Power maber EPR-1424 GE3T4E0T04 04-0ci-07 (METAS, Mo, 217-00736) Cict-08

Powar sensor HP BSE1A USaTaaaTeE D4-Oct-07 (METAS, Mo, 217-00735) Oct-08

Feferance 20 dB Aberuales Shi: 5086 {20g) O7-Aug-07 (METAS, Mo 217-00718) Aug-08

Type-M mismatch comiination SM: 5047.2 § DE32T (8-Aug-07 (Ma. 217-00721} Aug-0a

Referencs Proba ES30V2 SN: 3026 28-Apr-04 (Mo, ES3-3026_Aanla) Apr-0d

DAE4 5N; 601 14-Mar-08 (Mo, DAEA-B01_Mar8) Mar-05

Secondary Standards D # Chack Date {in housa) Scheduled Check
Power sensor HF B4B1A M A1022317 18-0ct-02 (SPEAG, in house check Del-0i7) Iny higwsse chieak: Cet-0B
RF generator RAS SMT-06 100005 [04-fusg-80 (SPEAG, in houzea eheck Qot-07) In house check: Ocl-08
Metwork Analyzer HP BTSIE US3T3A0565 S4206  18-Oct-0i {SPEAG, in house check Oit-007) I hause chesk: 0c-0B

Mame Funm

Calibrated by

Approved by

|ssued: May 20, 2008

This calibration cerficabe shall nod be reproduced axcept in full withaul writlen approval of the abaratary.

Certificate Mo: DB3SVZ441_May0s Page 1 of &
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HET COLLTD,

Report No.: HCT-1A0904 -2901-01  FCC ID:. PP4PIVOT Date of Issue:  May 23, 2009

Calibration Laboratory of
Schmid & Partner
Engineering AG

Foinghaiizairanma 43 B00d Furich, Switzarland

Sobweizrzrischer Kalibriardisnss
Sarvica suisse d'étalonnage
Sarvizio svizzoro di taraturs
Swiss Calibration Sare|og

Accredited by the Swiss Accraditation Service [5AS) Accreditation Me.: SCS 108
The Swiss Accreditation Service is ona of the signatories to the EA
Mubtilateral Agreamant for tha ecognition of calibration certificates

Glossary:

TSL tissua simulating liquid

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

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) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
s Measuremeni Conditions: Further datails are avallable from the Validatlon 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
paint exactly below the center marking of the flat phantom section, with the arms onented
parallel to the body axis.

= Feed Point Impedance and Refurn Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measuremeant at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. Mo uncertainty required.

+ 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,
+ SAR norrnalized: 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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Date of Issue:  May 23, 2009

Measurement Conditions

DASY sysiem configuration, as far as nol given on page 1

DASY Version DASY4 V¥

Extrapolation Advancsd Extrapalalion

Phantom Modular Flat Phantom V4.8

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequancy B35 MHz £ 1 MHz
Head TSL parameters

The following parameters and calculstions were applied.
Temperature Permittivity Conductivity

Mominal Head TSL parameaters 220°C 41.5 0.90 mho/m

Measured Head TSL parameters (22.0x02)°C 411 +6% 0.91 mha'm £ 8 %

Head TSL temperature during best (21.5¢02)°C e e
SAR result with Head TSL

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

ZAR measurad 280 m\W Input power 232 mW g

SAR nomalized normalizad to 1W GIEmW g

SAR for nominal Head TSL paramelers '

nomalized to 1W

817 mW /g £17.0 % (k=2}

SAR averaged over 10 cm? (10 g) of Head TSL caondition
SAR measurad 250 m\W input power 1.53mW g
SAR normalized normalized to 1W BiZ2mW g

SAR for nominal Head TSL paramelers

nommalized to 1W

G.07 mW f g + 16.5 % (k=2)

' Carrection 1o nomingl TSL parameters according to d), chapter "SAR Sensitvitles”

Certificate No: DE3GV2-441_Mayld
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Appendix

Antenna Parameters with Head TSL

Impedancea, transformed to feed paint 50402 -T6 i
Relwn Loss -22.4 dB

General Antenna Parameters and Design

Elactrical Delay (o dinstlion) 1.377 nes

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

The dipols is made of standard semidgld coaxial cable. The center conducior of the feeding line i directly connected to the
second arm of the dipale. The antenna i3 therefore shor-circuited for DC-signals.
Mo excessive force must be applisd to the dipole arms, because they might bend or the solderad connections near the

feadpoint may be damaged.

Additional EUT Data

Manufactured by ; SPEAL
Manufactured an Warch 08, 2001
Certificate Mo: DEASVZ-441_MaylE Paged of &
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May 23, 2009

DASY4 Validation Report for Head TSL

Date/Time: 19052008 12:17:50

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: DE3SVZ - SN:441

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

Mediom: HSL 900 MHz;

Medium parameters used: f= 835 MHz; o = 0.909 mho/m; €, = 41.9; p = 1000 kg/m*
Phantom section: Flat Section

Measorement Standard: DASY 4 (High Precision Assessment)

DASY4 Configuration:

Probe: ES3DV2 - SN3025; ConvF{5.97, 5.97, .97 Calibeated: 28.04 2008
Sensor-Surface: 3.dmm (Mechanical Surface Detection)

Electronics: DAE4 Snb601; Calibrated: 14032008

Phantom: Flat Phantom 4,51, Type: QDOOOP&GAA;

Mensurement SW: DASYH, V4.7 Build 71; Postprocessing SW: SEMCAD, VI8 Build 184

Pin=250mW; dip=15mm; dist=3.4mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=3mm

Reference Value = 55.1 V/m; Power Drift = -0,008 dB

Peak SAR (extrapolated) = 3.38 Wikg

SAR{I g = 2.32 mW/g; SAR(10 g) = 1.53 mW/g

Maximum value of SAR (measured) = 2.62 mW/g

dB
0000
|

-2.06

-4.12

0 dB = 2.62mW/g
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of

Schwalzarischer Kallbriardianst
Schmid & Partner Sarvica sulsse d'étalonnage

Engineering AG Servizio svizzero di taratura
Zoughausstrasee 43, BO0M Zurich, Switzeriand Swigs Calibration Servica
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Actredilation Service is ona of the signatories to the EA
Mullilataral Agreamant for the recognition of calibration certificates

Calibrafian prosedure(s)

Calibrafion dale:

Candition of the calbrated dem

This calibraan certificate cociments the traceabiity 1o national standards, which realize the physical units of measurements (S0,
The measurements and the uncarisintes win confidence probability are given on e Talowing pages end are part of the cerificate.

All calbrations have been conducted in the dosed laboratory faclity: environment temperature {22 + 3)°C and humidity < 70%,

Calibraticn Equipmant used (M&TE critical for calisration)

Primary Standards o # Cal Dabe (Calibrated by, CariSizata Mo.) Schedulad Caliration
Prower metar EPM-4424 GEAT4B0TI4 04-0ct-07 (Mo, 217-007356) Dect.08

Power sensor HP BAE1A USaTEaaTEl 04-0ct-07 (Mo. 217-00735) Cot-08

Refarence 20 dB Asteruator SN: 5086 (20) O7-Aug-07 (Mo, 217-00718) Aug-08

Type-N mismatch combination 5N; 5047.2 / 0E32T 08-ALg-07 (No. 217-00721) HAug-0d

Reference Probe ES3DVZ SM; 025 28-Apr-08 (Mo, ES3-3025_Apr(a) Apr-0g

DAES S0 601 Ad-Mar-08 {No. DAE4-601_Mar03) Mar-08

Secondary Sandards 10 # Chack Date (in houss) Scheduled Chook
| Pewer sanaor HP BIB1A WY1 (92317 18-0t-02 (in housa chick Oc0T) In hause check: Co-08
RF genarator RAS SMT-06 100005 A-A0ug-38 (in house check Oct=07) In house check; Oct-08
Nebaark Analyzer HP BTSIE US3T3B0685 54206 1B-0c2-01 {In housa check Oct-0T) In house check: Oct-08

Callbrated by:

Approved by:

This callbration cerificate shall not be reproduced except in full withaut witlen appravel of the laboratory.
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Report No.:
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Callhl_‘nﬂnn Laboratory of f@@ g Schwelzarischer Kalibrierdienst
Schmid & Partner ﬁj G Servics suisse d'dtalonnages
Engineering AG Bt Sarvizio evizzero di taratura
Zoughausstrasse 43, B004 Zurich, Switzerland '—-zwr:,:‘ll\“}-' S swiss Calibration Service
Accredited by the Swiss Accreditation Sarvice (SA5) Accreditation No.: SCS 108

Tha Swiss Accroditstion Service is one of the signatories to the EA
Multilateral Agreament for the recognition of calibration certificatas

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,2
MNIA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)", February
2005

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Ewvaluating 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 Bullatin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
« Measurement Conditions: Further detalls are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

o Anfenna 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 Polnt Impedance and Return Loss: These paramelers are measured with the dipole
positioned under the liquid filed phantom. The impedance stated is fransformed from the

measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

» Elscirical Defay: 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.

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

= SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

Cortificat Mo D1B00VE-2d007_May0R Page 2 of 6
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Measurement Conditions
DASY systern configuration, as far as not given on page 1,

DASY Version DaSY4 V4.7
Extrapolation Advanced Extrapolation
Phantom Madular Flat Phantom V5.0 o
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx. dy, dz = 5 mm
Frequency 1800 MHz £ 1 MHz
Head TSL parameters
The following pararmelers and calculations were applied,
Temperature Permittivity Conductivity
Mominal Head TSL parameters 20"C 40.0 1.40 mibodm
Measurad Head TSL parameters (220 £0.2)°C 306£6% 1.41 mho'm £ 6 %
Head T5L temperatura during test (21.510.2)°C e s
SAR result with Head TSL
SAR averaged over 1 cm® {1 g) of Head T5L condition
SAR measured 250 mWW input power B.82 mW ig
SAR normalized 1 normalized to 1W 39.3 mW /g
SAR for nominal Head TSL parameters ' | nomalized to 1w IBOmW/ g+ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condiion
SAR measured 250 mW input power 5.11 mW g
SAR normalized normalized to 1W 2004 mW /g
SAR for nominal Head TSL parameters ' nomalized to 1W 20.3 mW /g £ 16.5 % (k=2)

' Comection to nominal TSL parameters according (o &), chapler *SAR Sensithities”

Certificate Mo: D1800V2-2d007_May0d Page 3 of &
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed paint 46,9 2 - 6.4 j0
Feturn Loss -22.7dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.454 ns

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

The dipoks is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefare shed-circuited for DC-signais.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpednt may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufaciured on July 23, 2001
Carificate Mo: D18W2-2d007_MaylE Page 4 of @
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DASY4 Validation Report for Head TSL

Date/Time: 20.05.2008 12:24:18
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: SN:2d007

Communication System: CW; Frequency: 1800 MHz, Duty Cyele: 1:1

Medium: HSL U10 BB;

Medium parameters used: f= 1800 MHz; o = 1.41 mho/m; £ = 39.6: p= 1000 kg/m’
Phantem section: Flat Section

Measurement Standard: DASY'4 (High Precision Assessment)

DASY4 Configuration:
&  Probe: ES3DV2 - SN3025; ConvFi4.9%6, 4.96, 4. %) Calibrated: 28042008
*  Sensor-Surface: 3.4mm (Mechanical Surface Detection}
»  Electronics: DAE4 Sn601; Calibrated: 14032008
& Phastedst Flal ERamom 5.0 (front); Type: QDOOOPS0AA,; ;

+  Measurement SW: DASY4, V4.7 Build 71; Pastprocessing 8W: SEMCAD, V1.8 Build 184

Pin = 250 mW; dip = 10 mm, scan at 3.4mm/Zoom Scan (dist=3.4mm, probe Odeg)
(Tx7x7)/Cube 0: Measurement grid: dx=45mm, dy=5mm, dz=5mm

Reference Value = 93,1 Vim: Power Drift = (.053 dB

Peak SAR (cxtrapolated) = 18.1 Wikg

SAR(1 g) = 9.82 mW/g; SAR(10 g) =5.11 mWig

Maximum value of SAR (measured) = 11.7 mW/g

dB
b.0o@

4,00

-B.00

-12.0

=20.0

0dB=11.7TmW/g
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of
Schmid & Partner

Enginaanng AG
Zoughaussirasse 43, B004 Zurich, Switzeriand

Sehweizerischer Kallbrierdianst

5

c Service suisse d'éalonnage
Servizio svizero di taraturs

S Swiss Calibration Service

Accrodited by the Swiss Accraditation Service [SAS) Aceraditation Mo.: SCS 108
The Swiss Accraditation Service is one of the signatories to the EA
Multilataral Agresmant for the recognition of calibration certificates

Calbration procedurals)

Calibration date:

Conditicn of ihe caibrated em

Thi= calibration cerlificate documanis e traceability to nationsd standarnds, which realize the physical units of measuremants {51).
The measurements and the uncertainies wilh confidance probabdity ara ghven on tha followng pages and are part of the cesgflicals.

Al calibsations have besn conductad in the closed Isborasony feciity: environment temperature (22 £ 37°C and humidity < 7%,

Calibwation Equiprent used (METE critical for calibration)

Primary Standards 1D W Cal Dete (Calibrated by, Cartificate M) Soheduled Calibration
Poraser matar EPM-4424, GEIT480704 0d-0el-07 (Mo, 217-00736) Oot08

Puwer sensor HP B4E1A US3T202 TS 04-Cot-07F (Mo, 297-00738) 08

Raferenca 20 0B Anenuanr Sh; S08 {20g) O B=Jul-08 (ho. 21 7-00884) dul-0%

Type-N mismalch combination SH: 5047.2 0 0B327  01-Jul0B (Mo, 217-D0BST) Jul-08

Rafarcnos Prabe ES30W2 Sh: 3025 2B8-Ag-08 (Mo, ES3-3028_Aprld) Apr0g

DWE4 SM; 801 14-Mar-C8 {Mo. DAE4-601_Manda) Mar-09

Secondary Standards 1D i Check Dale (in housa) Scheduled Cheok
Prawar sansor HP 04018 MY41002317 18-Cet-02 (in house chack Oo07) In house check: Oct-09
RF generalor RAS SMT-06 100005 A-8ug-94 {in house check Oct07) I havise check: Oct-08
Matwark Analyzer HF B753E US3ITIO0E85 54208  18-Oci-M (in house chack Oci-0T) In hause check: Oct-08

lezued. July 22, 2008

This callbration cenificate shall not be reproduced excepl in full without written approval of the laboratary.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, B004 Zurich, Switzerland

Schwalzarischer Kalibrierdianst
Service Suisse d'Halonnage
Servizio svizzero di taratura
Swiss Calibration Servica

Acereditad by tha Swias Accreditation Servics [SAS) Accraditation Mo, SCS 108
Thie Swiss Accreditation Service is one of the signatories to the EA
Multilataral Agresmant for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF aensitivity In TSL / NORM x,y,z
MNfA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, December 2003

b) CENELEC EN 50361, "Basic standard for the measurement of Specific Absorption Rate
related to human exposure to electromagnetic fields from mobile phones (300 MHz - 3 GHz),
July 2001

&) 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
Fortable Devices with FGG Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/S Systern Handbook

Methods Applied and Interpretation of Parameters:
« Meoasurement Conditione: 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 Paramefers with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantomn section, with the arms oriented
paralizl 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 statad is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. Mo uncertainty required.

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

Cerificate No: D1900V.2-5d032_Jul0s8 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY4 W4 T
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 o
Frequency 1800 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature: Permittivity Conductivity
Mominal Head TSL parameters 220°C 40.0 1.40 mho'm
Measured Head TSL parameters (220x£0.2)°C BELE%R 1.47 mho/m + 6 %
Head TSL temperature during test (220102)°C s s
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL conditian
SAR measured 250 mW input power GE2mW/g
34K normalized normalized to 1W |ImWig

SAR for nominal Head TSL parametears *

normalized to 1W

37.7 MW g £ 17.0 % (k=2)

SAR averaged over 10 em® (10 g} of Head TSL Condition
SAR measurad 250 mW input power 5.05 mW /g
S5AR normalized normalized to 1W 202 mWig

SAR for nominal Head TSL parameters '

nomalized to 1W

18.7 mW | g £ 16.5 % (k=2)

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

Certificate Mo: D1S00V2-5d032_Jul08 Page 3 of &
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed io feed point 53501+ 4.0 0
Retum Loss -24.8 dB

General Antenna Parameters and Design

| Electrical Delay (one directian) | 1.185 ns

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

The dipale is made of standard samirigid coasial cable. The center canductor of the feeding line is direcily connectad to the
secand arm of the dipole. The antenna is therefore shor-circuited for DC-signals.

Mo excessive force must be appliad o the dipole arms, because they might bend or the soidered conneclions near ihe
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 17, 2003
Certificate Mo: D1000W2-5d032_Juldé Page 4 of 6
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Report No.: HCT-1A0904 -2901-01  FCC ID:. PP4PIVOT Date of Issue:  May 23, 2009

DASY4 Validation Report for Head TSL
Drate'Time: 22.07.2008 10:06:43
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dvpole 1900 MHz; Type: D1900V2; Serial: D190V - SN:5d032
Communication System: CW; Frequency: 1900 MHz Dty Cyele: 1:1
Medium: HSL Ul0 BE;
Medium parameters used: £= 1900 MHz; o = 1.47 mho/m; ¢ = 38.8; p = 1000 k&-’rn}

Phantom section: Flat Section
Mensurement Standard: DASY4 (High Precision Assessment)

DASY 4 Configuration!
& Probe: ESI0V - SM3025; ConvF(4.9, 4.9, £.9); Calibrated: 28.04.2008
®  Semsor-Surfee: 3o (Modsice] Swfee Deicction)
#  Electronics: DAES Sn601; Calibrated: 14,03, 2008
*  Phantom: Flat Phantom 5.0 (front); Type: QDODOPS0AA; §

o Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW; SEMCAD, V1.8 Buaild 184

Pin = 250 mW; dip = 10 mm, scan at 3.4mm/Zoom Scan (dist=3.4mm, probe Odeg)
(7x7xT)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 92.2 V/im; Power Drift = 0.010 dB

Peak SAR (extrapolated) = 18.2 Wikg

SAR(] g) =9.82 mW/g; SAR(10 g) = 5.05 mWig

Maximum value of SAR (measured) = 11.9 mW/g
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Impedance Measurement Plot for Head TSL
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