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HET COLLTD,

Report No.: HCT-1A0905-2601 FCCID: WVBQS200 Date of Issue:  Jun.10, 2009

Test Laboratory: HCT CO., LTD
EUT Type: Cellular/ PCS GSM/EDGE Phone with Bluetooth
GPRS Class 12 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 21.2 C
Ambient Temperature: 214 C
Test Date: Jun.08, 2009

DUT: QS200; Type: Bar; Serial: #1

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:2.075

Medium parameters used: f = 1880 MHz; 0 = 1.51 mho/m; & = 52; p = 1000 kg/m’

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8
Build 176

DASY4 Configuration:

- Probe: ET3DV6 - SN1630; ConvF(4.96, 4.96, 4.96); Calibrated: 2008-08-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn466; Calibrated: 2008-07-17

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

Body 661/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.308 mW/g

Body 661/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 13.0 V/m; Power Drift = -0.062 dB

Peak SAR (extrapolated) = 0.513 W/kg

SAR(1 g) = 0.278 mW/g; SAR(10 g) = 0.163 mW/g

Maximum value of SAR (measured) = 0.296 mW/g

dB
0.000
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-7.36

-11.0

-14.7
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0 dB = 0.296mW/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

43 of 84



HCT

HET COLLTD,

Report No.: HCT-1A0905-2601 FCCID: WVBQS200 Date of Issue:  Jun.10, 2009

Test Laboratory: HCT CO., LTD
EUT Type: Cellular/ PCS GSM/EDGE Phone with Bluetooth

GPRS Class 12 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 21.2 C
Ambient Temperature: 214 C
Test Date: Jun.08, 2009

DUT: QS200; Type: Bar; Serial: #1

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:2.075

Medium parameters used: f = 1880 MHz; 0 = 1.51 mho/m; & = 52; p = 1000 kg/m’

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8
Build 176

DASY4 Configuration:

- Probe: ET3DV6 - SN1630; ConvF(4.96, 4.96, 4.96); Calibrated: 2008-08-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn466; Calibrated: 2008-07-17

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

Body 661/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.629 mW/g

Body 661/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 15.6 V/m; Power Drift = -0.171 dB

Peak SAR (extrapolated) = 1.15 W/kg

SAR(1 g) = 0.579 mW/g; SAR(10 g) = 0.350 mW/g

Maximum value of SAR (measured) = 0.605 mW/g

dB
0.000

-3.08

-6.16

-9.24

-12.3

-15.4

0 dB = 0.605mW/g
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Report No.: HCT-1A0905-2601 FCCID: WVBQS200 Date of Issue:  Jun.10, 2009

Test Laboratory: HCT CO., LTD
EUT Type: Cellular/ PCS GSM/EDGE Phone with Bluetooth

GPRS Class 12 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 21.2 C
Ambient Temperature: 214 C
Test Date: Jun.08, 2009

DUT: QS200; Type: Bar; Serial: #1

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:2.77

Medium parameters used: f = 1880 MHz; 0 = 1.51 mho/m; & = 52; p = 1000 kg/m’

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8
Build 176

DASY4 Configuration:

- Probe: ET3DV6 - SN1630; ConvF(4.96, 4.96, 4.96); Calibrated: 2008-08-25
- Sensor—Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn466; Calibrated: 2008-07-17

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

Body 661/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.463 mW/g

Body 661/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 13.3 V/m; Power Drift = 0.039 dB

Peak SAR (extrapolated) = 0.853 W/kg

SAR(1 g) = 0.434 mW/g; SAR(10 g) = 0.263 mW/g

Maximum value of SAR (measured) = 0.451 mW/g

dB
0.000

-3.06
-6.12

-9.18 £

-12.2

-15.3

0 dB =0.451mW/g
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Report No.: HCT-1A0905-2601 FCCID: WVBQS200 Date of Issue:  Jun.10, 2009

Test Laboratory: HCT CO., LTD
EUT Type: Cellular/ PCS GSM/EDGE Phone with Bluetooth

GPRS Class 12 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 21.2 C
Ambient Temperature: 214 C
Test Date: Jun.08, 2009

DUT: QS200; Type: Bar; Serial: #1

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:4.15

Medium parameters used: f = 1880 MHz; 0 = 1.51 mho/m; & = 52; p = 1000 kg/m’

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8
Build 176

DASY4 Configuration:

- Probe: ET3DV6 - SN1630; ConvF(4.96, 4.96, 4.96); Calibrated: 2008-08-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn466; Calibrated: 2008-07-17

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

Body 661/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.315 mW/g

Body 661/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 10.9 V/m; Power Drift = 0.071 dB

Peak SAR (extrapolated) = 0.597 W/kg

SAR(1 g) = 0.296 mW/g; SAR(10 g) = 0.178 mW/g

Maximum value of SAR (measured) = 0.314 mW/g

dB
0.000

-3.10

-6.20

-9.30

-12.4

-15.5

0 dB=0.314mW/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

46 of 84



HCT

HET COLLTD,

Report No.: HCT-1A0905-2601 FCCID: WVBQS200 Date of Issue:  Jun.10, 2009

Test Laboratory: HCT CO., LTD
EUT Type: Cellular/ PCS GSM/EDGE Phone with Bluetooth
GPRS Class 12 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 21.2 C
Ambient Temperature: 214 C
Test Date: Jun.08, 2009

DUT: QS200; Type: Bar; Serial: #1

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 1880 MHz; 0 = 1.51 mho/m; & = 52; p = 1000 kg/m’

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8
Build 176

DASY4 Configuration:

- Probe: ET3DV6 - SN1630; ConvF(4.96, 4.96, 4.96); Calibrated: 2008-08-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn466; Calibrated: 2008-07-17

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

Body 661/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.160 mW/g

Body 661/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 7.83 V/m; Power Drift = 0.066 dB

Peak SAR (extrapolated) = 0.299 W/kg

SAR(1 g) = 0.150 mW/g; SAR(10 g) = 0.091 mW/g

Maximum value of SAR (measured) = 0.156 mW/g

dB
0.000

-3.24

-6.48

-9.72

-13.0

-16.2

0 dB =0.156mW/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

47 of 84



HCT

HET COLLTD,

Report No.: HCT-1A0905-2601 FCCID: WVBQS200 Date of Issue:  Jun.10, 2009

Test Laboratory: HCT CO., LTD
EUT Type: Cellular/ PCS GSM/EDGE Phone with Bluetooth

GPRS Class 12 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 21.2 C
Ambient Temperature: 214 C
Test Date: Jun.08, 2009

DUT: QS200; Type: Bar; Serial: #1

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 1880 MHz; 0 = 1.51 mho/m; & = 52; p = 1000 kg/m’

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8
Build 176

DASY4 Configuration:

- Probe: ET3DV6 - SN1630; ConvF(4.96, 4.96, 4.96); Calibrated: 2008-08-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn466; Calibrated: 2008-07-17

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

Body 661/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.170 mW/g

Body 661/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 8.10 V/m; Power Drift = -0.051 dB

Peak SAR (extrapolated) = 0.321 W/kg

SAR(1 g) = 0.160 mW/g; SAR(10 g) = 0.096 mW/g

Maximum value of SAR (measured) = 0.168 mW/g

dB
0.000

-3.06

-6.12

-9.18

-12.2

-15.3

0 dB = 0.168mW/g
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HCT
Report No.: HCT-1A0905-2601 FCCID: WVBQS200 Date of Issue:  Jun.10, 2009

Test Laboratory: HCT CO., LTD
EUT Type: Cellular/ PCS GSM/EDGE Phone with Bluetooth

GPRS Class 12 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 21.1 C
Ambient Temperature: 21.3 C
Test Date: Jun.07, 2009

DUT: QS200; Type: Bar; Serial: #1

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3

Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.867 mho/m; ¢ = 42.5; p = 1000 kg/m®

Phantom section: Right Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8
Build 176

DASY4 Configuration:

- Probe: ET3DV6 - SN1630; ConvF(6.53, 6.53, 6.53); Calibrated: 2008-08-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn466; Calibrated: 2008-07-17

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

Right touch 190/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.382 mW/g

Right touch 190/Zoom Scan (56x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 9.25 V/m; Power Drift = 0.063 dB

Peak SAR (extrapolated) = 0.480 W/kg

SAR(1 g) = 0.362 mW/g; SAR(10 g) = 0.270 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.376 mW/g
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HCT
Report No.: HCT-1A0905-2601 FCCID: WVBQS200 Date of Issue:  Jun.10, 2009

Test Laboratory: HCT CO., LTD
EUT Type: Cellular/ PCS GSM/EDGE Phone with Bluetooth

GPRS Class 12 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 21.2 C
Ambient Temperature: 214 C
Test Date: Jun.08, 2009

DUT: QS200; Type: Bar; Serial: #1

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 1880 MHz; 0 = 1.39 mho/m; e, = 38.6; p = 1000 kg/m®

Phantom section: Right Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8
Build 176

DASY4 Configuration:

- Probe: ET3DV6 - SN1630; ConvF(5.26, 5.26, 5.26); Calibrated: 2008-08-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn466; Calibrated: 2008-07-17

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

Right touch 661/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.424 mW/g

Right touch 661/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 9.32 V/m; Power Drift = 0.009 dB

Peak SAR (extrapolated) = 0.752 W/kg

SAR(1 g) = 0.389 mW/g; SAR(10 g) = 0.208 mW/g

Maximum value of SAR (measured) = 0.423 mW/g
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HCT
Report No.: HCT-1A0905-2601 FCCID: WVBQS200 Date of Issue:  Jun.10, 2009

Test Laboratory: HCT CO., LTD
EUT Type: Cellular/ PCS GSM/EDGE Phone with Bluetooth

GPRS Class 12 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 21.1 C
Ambient Temperature: 21.3 C
Test Date: Jun.07, 2009

DUT: QS200; Type: Bar; Serial: #1

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:2.075 4

Medium parameters used (interpolated): f = 836.6 MHz; o = 0.992 mho/m; & = 54; p = 1000 kg/m®

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8
Build 176

DASY4 Configuration:

- Probe: ET3DV6 - SN1630; ConvF(6.28, 6.28, 6.28); Calibrated: 2008-08-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn466; Calibrated: 2008-07-17

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

Body 190/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.848 mW/g

Body 190/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 17.4 V/m; Power Drift = -0.106 dB

Peak SAR (extrapolated) = 1.17 W/kg

SAR(1 g) = 0.793 mW/g; SAR(10 g) = 0.572 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.829 mW/g
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HCT
Report No.: HCT-1A0905-2601 FCCID: WVBQS200 Date of Issue:  Jun.10, 2009

Test Laboratory: HCT CO., LTD
EUT Type: Cellular/ PCS GSM/EDGE Phone with Bluetooth

GPRS Class 12 and GPRS mode class B(GPRS and GSM, but not simultaneously)
Liquid Temperature: 21.2 C
Ambient Temperature: 214 C
Test Date: Jun.08, 2009

DUT: QS200; Type: Bar; Serial: #1

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:2.075

Medium parameters used: f = 1880 MHz; ¢ = 1.51 mho/m; &, = 52; p = 1000 kg/m°

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8
Build 176

DASY4 Configuration:

- Probe: ET3DV6 - SN1630; ConvF(4.96, 4.96, 4.96); Calibrated: 2008-08-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn466; Calibrated: 2008-07-17

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

Body 661/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.629 mW/g

Body 661/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 15.6 V/m; Power Drift = -0.171 dB

Peak SAR (extrapolated) = 1.15 W/kg

SAR( g) = 0.579 mW/g; SAR(10 g) = 0.350 mW/g

Maximum value of SAR (measured) = 0.605 mW/g
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Attachment 2. — Dipole Validation Plots
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Report No.: HCT-1A0905-2601 FCCID: WVBQS200 Date of Issue:  Jun.10, 2009

B Validation Data (835 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 21.1 C
Test Date: Jun.07, 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 = 0.866 mho/m; ¢, = 42.5; 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 - SN1630; ConvF(6.53, 6.53, 6.53); Calibrated: 2008-08-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn466; Calibrated: 2008-07-17

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

Validation 835MHz/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.988 mW/g

Validation 835MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 33.7 V/m; Power Drift = -0.052 dB

Peak SAR (extrapolated) = 1.57 W/kg

SAR(1 g) = 0.925 mW/g; SAR(10 g) = 0.587 mW/g

Maximum value of SAR (measured) = 0.986 mW/g

dB
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0 dB = 0.986mW/g
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Report No.: HCT-1A0905-2601 FCCID: WVBQS200 Date of Issue:  Jun.10, 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: Jun.08, 2009

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 — SN:5d032

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

Medium parameters used: f = 1900 MHz; o = 1.41 mho/m; &, = 38.6; 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 - SN1630; ConvF(5.26, 5.26, 5.26); Calibrated: 2008-08-25
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn466; Calibrated: 2008-07-17

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

Dipole 1900MHz Validation/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 4.40 mW/g

Dipole 1900MHz Validation/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 53.3 V/m; Power Drift = -0.026 dB

Peak SAR (extrapolated) = 8.31 W/kg

SAR( g) = 3.77 mW/g; SAR(10 g) = 1.88 mW/g

Maximum value of SAR (measured) = 4.03 mW/g

dB
0.000

-3.90

-7.80

-11.7

-15.6

-19.5

0 dB = 4.03mW/g
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Report No.: HCT-1A0905-2601 FCCID: WVBQS200 Date of Issue:  Jun.10, 2009

B Dielectric Parameter (835 MHz Head)

Title QS200
SubTitle GSM850
Test Date Jun.07, 2009

Frequency e' e
800000000 43.2008 18.7350
805000000 43.1404 18.7056
810000000 42.9815 18.6668
815000000 42.9044 18.7023
820000000 42.8103 18.6732
825000000 42.7169 18.6605
830000000 42.6569 18.6491
835000000 42.5244 18.6379
840000000 42.4530 18.6149
845000000 42.4060 18.6372
850000000 42.3598 18.6229
855000000 42.3540 18.6383
860000000 42.3054 18.6455
865000000 42.2657 18.6449
870000000 42.2528 18.6466
875000000 42.2298 18.6462
880000000 42.1889 18.6007
885000000 42.1856 18.6446
890000000 42.1437 18.6248
895000000 42.1177 18.6551
900000000 42.0445 18.6253
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B Dielectric Parameter (835 MHz Body)

Title QS200
SubTitle GSM850
Test Date Jun.07, 2009

Frequency e' e
800000000 54.4298 21.4806
805000000 54.3857 21.4576
810000000 54.2849 21.4154
815000000 54.2629 21.3851
820000000 54.2118 21.4271
825000000 54.1104 21.4034
830000000 54.0668 21.3814
835000000 54.0294 21.3133
840000000 53.9814 21.3046
845000000 53.9106 21.2606
850000000 53.8953 21.2458
855000000 53.8050 21.2751
860000000 53.7653 21.2046
865000000 53.6971 21.1992
870000000 53.6093 21.1532
875000000 53.5958 21.1171
880000000 53.5266 21.0865
885000000 53.4401 21.0631
890000000 53.4095 21.0449
895000000 53.3376 21.0533
900000000 53.3140 21.0483
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B Dielectric Parameter (1900 MHz Head)

Title QS200
SubTitle GSM1900
Test Date Jun.08, 2009

Frequency e' e
1800000000 39.1098 13.0473
1810000000 38.9387 13.0415
1820000000 38.7886 13.1077
1830000000 38.6667 13.1429
1840000000 38.5556 13.2079
1850000000 38.5157 13.2748
1860000000 38.5335 13.2831
1870000000 38.5749 13.3238
1880000000 38.5733 13.3314
1890000000 38.5987 13.3573
1900000000 38.5857 13.3626
1910000000 38.5044 13.3227
1920000000 38.3661 13.3162
1930000000 38.2353 13.3613
1940000000 38.0613 13.3761
1950000000 37.9321 13.4043
1960000000 37.8364 13.4785
1970000000 37.7823 13.5296
1980000000 37.8039 13.6162
1990000000 37.8687 13.6604
2000000000 37.9185 13.6619
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Il Dielectric Parameter (1900 MHz Body)

Title QS200
SubTitle GSM1900
Test Date Jun.08, 2009

Frequency e' e
1850000000 52.2491 14.3254
1855000000 52.1987 14.3700
1860000000 52.1705 14.3449
1865000000 52.1552 14.3913
1870000000 52.1021 14.4064
1875000000 52.0572 14.4181
1880000000 52.0416 14.3933
1885000000 51.9770 14.3656
1890000000 51.9275 14.4107
1895000000 51.8784 14.4557
1900000000 51.8637 14.4344
1905000000 51.8115 14.4825
1910000000 51.8134 14.5466
1915000000 51.8053 14.5947
1920000000 51.8155 14.6585
1925000000 51.8445 14.6909
1930000000 51.8448 14.7422
1935000000 51.9105 14.7624
1940000000 51.8984 14.7676
1945000000 51.9450 14.7581
1950000000 51.9913 14.7595
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Attachment 3. — Probe Calibration Data
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W ey,
SN, Sct

Calibration Laboratory of
Schmid & Partner

ischer Kalibri 1st

&

i,

Service sulsse d'étalonnage

Engineering AG e Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland f—z,,,fr:?\.x Swiss Calibration Service
A M
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

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

gRRe) i LT Certificate No: ET3-1630_Aug08

Calibration procedure(s)

Calibration date:

Condition of the calibrated item

This calibration cerlificate documents the traceability to national standards, which realize the physical units of (S1).
The and the uncertainties with confidence probability are given on the following pages and are part of the certificate.
All calibrations have been i 1 in the closed laboratory facility: environment temparature (22 £ 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date (Certificate No.) Scheduled Calibration

Power meter E44198 GB41293874 1-Apr-08 (No. 217-00788) Apr-09

Power sensor E4412A MY41495277 1-Apr-08 (No. 217-00788) Apr-09

Power sensor E4412A MY41498087 1-Apr-08 {No. 217-00788) Apr-09

Reference 3 dB Attenuator SN: 55054 (3c) 1-Jul-08 (No. 217-00865) Jul-08

Reference 20 dB Attenuator SN: S5086 (20b) 31-Mar-08 (No. 217-00787) Apr-09

Reference 30 dB Attenuator SN: 55129 (30b) 1-Jul-08 {No. 217-008686) Jul-08

Reference Probe ES3DV2 SN: 3013 2-Jan-08 (No. ES3-3013_Jan08) Jan-09

DAE4 SN: 660 3-Sep-07 (No. DAE4-660_Sep07) Sep-08

Secondary Standards ID# Check Date (in house) Scheduled Check

RF generator HP 8648C US3642U01700 4-Aug-99 (in house check Oct-07) In house check: Oct-09

Network Analyzer HP B753E US37390585 18-Oct-01 (in house check Oct-07) In house check: Oct-08
Name Function Signature

Calibrated by: | Katja Pokovic  Technical Manager @;}/Z‘ /

Approved by: NllehKuatar I Quality Manager -~
Tiaa i | f -Su__
Issued: August 25, 2008
This calibration certificate shall not be reproduced except in full without written approval of the laboratory,
Certificate No: ET3-1630_Aug08 Page 10of 9
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HETCOLLTD,

Report No.:

HCT-1A0905-2601 FCCID: WVBQS200 Date of Issue:  Jun.10, 2009

st e,

Callbl_'ation Laboratory of {.‘:‘:‘:::/’,‘/,; S Schweizerischer Kalibrierdienst

Schmid & Partner ;‘% C Service suisse d'étalonnage
Engineering AG e s Servizio svizzero di taratura

Y s :
Zeughausstrasse 43, 8004 Zurich, Switzerland o .‘r'\\ ¥ Swiss Calibration Service
byl

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

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

Multilateral Ag for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

Polarization ¢ ¢ rotation around probe axis

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

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

Calibration is Performed According to the Following Standards:

a)

b)

Metho

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

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

ds Applied and Interpretation of Parameters:

NORMXx,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMXx,y,z are only intermediate values, i.e., the uncertainties of
NORMx,y,z does not effect the E>-field uncertainty inside TSL (see below ConvF).
NORM(f)x,y,z = NORMx,y,z * frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of
the frequency response is included in the stated uncertainty of ConvF.

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

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

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

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

Certificat
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Report No.: HCT-1A0905-2601 FCCID: WVBQS200 Date of Issue:  Jun.

10, 2009

ET3DV6 SN:1630 August 25, 2008

Probe ET3DV6

SN:1630

Manufactured: October 12, 2001
Last calibrated: October 30, 2001
Modified: August 20, 2008
Recalibrated: August 25, 2008

Calibrated for DASY3 Systems

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

Report No.: HCT-1A0905-2601 FCCID: WVBQS200 Date of Issue:  Jun.10, 2009
ET3DV6 SN:1630 August 25, 2008
DASY3 - Parameters of Probe: ET3DV6 SN:1630
Sensitivity in Free Space’”‘ Diode CompressionB
NormX 1.71 £104%  pVAV/m)? DCP X 92 mV
NormY 1.64 £101%  pVI(V/m) DCPY 91 mV
NormZ 1.63 £101%  pV/(Vim) DCP Z 92 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page 8.

Boundary Effect

TSL 900 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance 3.7mm 4.7 mm
SARy, [%] Without Correction Algorithm 10.7 6.4
SARy, [96] With Correction Algorithm 0.8 0.4

TSL 1810 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 3.7mm 4.7 mm
SARg [%] Without Correction Algorithm 10.4 6.1
SAR, [%] With Correction Algorithm 0.8 0.6

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

corresponds to a coverage probability of approximately 95%.

* The uncartainties of NormX,¥,Z do not affect the E*-fieid uncertainty inside TSL (see Page 8).

¥ Numerical linearization parameter: uncertainty not required.

Certificate No: ET3-1630_Aug08 Page 4 of 9
HCT CO., LTD.
’ 64 of 84

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



HET COLLTD,
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ET3DV6 SN:1630 August 25, 2008

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

0.8 +

Frequency response (normalized)

07 |

06 -

| 05 | | | | | | ! 1 |

0 500 1000 1500 2000 2500 3000
f [MHz]

| —e—TEM —e—R22

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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HCT-1A0905-2601 FCCID: WVBQS200 Date of Issue:
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ET3DV6 SN:1630 August 25, 2008

Receiving Pattern (¢), 9 = 0°

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

——Z —0—To | —_—X ——Y —a—Z _o_-rm.
| L - | | |

—o— 30 MHz
—— 100 MHz
—o— 600 MHz
—— 1800 MHz
—&— 2500 MHz

Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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ET3DV6 SN:1630 August 25, 2008

Dynamic Range f(SARcaq4)
(Waveguide R22, f = 1800 MHz)
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Uncertainty of Linearity Assessment: * 0.6% (k=2)
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ET3DV6 SN:1630 August 25, 2008

Conversion Factor Assessment

f =900 MHz, WGLS R9 (head) f= 1810 MHz, WGLS R22 (head)
4.0 - - I —— -

30.0

SAR[mW/cm®] I W
SAR[mW/cm®] / W
— — ] [
L] (4] [=] o
o (=] o o

o
o

=
o

z[mm] z[mm]

—8— Analytical —¢— Measurements —o— Analytical —o— Measurements

f[MHz] Validity [MHz)® TSL Permittivity Conductivity Alpha Depth  ConvF Uncertainty

450 +50/+100 Head 435+5% 0.87 5% 036 1.85 7.50 £13.3% (k=2)
900 +50/+100 Head 41.5+5% 0.97 +5% 0.61 2.18 6.36 +11.0% (k=2)
1810 +50/%+100 Head 40.0£5% 1.40+£5% 073 1.89 5.38 =11.0% (k=2)
450 +50/+100 Body 56.7+5% 0.94+5% 0.28 1.80 8.00 £13.3% (k=2)

€ The validity of £ 100 MHz only applies for DASY v4.4 and higher (see Page 2). The uncertainty is the R3S
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.
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ET3DV6 SN:1630 August 25, 2008

Deviation from Isotropy in HSL
Error (¢, 8), f = 900 MHz

Error [dB]

n

H-1.00--0.80 H-0.80-0.60 E-0.60-0.40 W-0.40--0.20 H-0.20-0.00
00.00-0.20 E0.20-0.40 D0.40-060 MOE0-0.80 MO0.80-1.00

Uncertainty of Spherical Isotropy Assessment: & 2.6% (k=2)
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Schmid & Partner Engnearing A5 S p E a g

Additional Conversion Factors
for Dosimetric E-Field Probe

Type: ET3DV6
Sertal Number: 1630

Place of Assessment: Zurich
Date of Assessment: March 30, 2009
Probe Calibration Date: August 25, 2008

Schmid & Parmer Engineering AG hereby certifies that conversion factor(s) of this probe have
been evaluated on the date mndicated above. The assessment was performed using the FDTD
numerical code SEMCAD of Schmid & Parmer Engineering AG. Since the evaluation is
coupled with measured conversion factors, it has to be recalculated yearly, 1.2, following the re-
calibration schedule of the probe. The uncertamnty of the numerical assessment 15 based on the
extrapolation from measured value at 900 MHz or at 1810 MHz.

Aszessed by:

ET3DVE-5IN:1630 Page 1 of 2 March 30, 2009
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Report No.: HCT-1A0905-2601 FCCID: WVBQS200 Date of Issue:  Jun.10, 2009

Schrrid & Partner Enginaaring A5 s p [ = F g

infodlspasg. com WL S8R0 Lo

Dosimetric E-Field Probe ET3DV6 - SN:1630

Conversion factor (% standard deviation)

835 £ 50 MHz ComF 653+ 7% =418 2 5%
o =090+ 5% mho'm
(head fzzu=)

1900 + 50 MHz Com'F 52 +T% £.=40.0 £ 5%
g =140 x5% mho'm
(head fiszue)

1950 + 20 MHz ComF 523+ T0% s.=400 5%
o =140+5% mho'm

(head fszus)

835 = 50 MHz ComE  628x7% &, =55,

(body tissue)

1900 + 50 MHz Com'F 4586+ 7% gr=53325%

o =152+ 5% mho'm

Important Note:

For numerically assessed probe conversion factors, parameters Alpha and Delta in the
DASY software must have the following entries: Alpha =0 and Delta= 1.

Pleasze zee also Section 4.7 of the DASY4 Manual.
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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

72 of 84



Report No.: HCT-1A0905-2601 FCCID: WVBQS200 Date of Issue:  Jun.10, 2009
Calibration Laboratory of {&“@Iﬁ?’; Schweizerischer Kalibrierdienst
Schmid & Partner ;"E: “E/gl !Eﬂ; Service suisse d'étalonnage

Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates

Client HTC (Dymstec)

Accreditation No: SCS 108

Servizio svizzero di taratura
Swiss Calibration Service

Certificate No: D835V2-441_May09

CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date:

Caondition of the calibrated item

D835V2 - SN: 441

QA CAL-05.v7

Calibration procedure for dipole validation kits

May 25, 2009

In Tolerance

Calibration Equipment used (M&TE critical for calibration)

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

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

Network Analyzer HP 8753E

Calibrated by:

Approved by:

US37390585 54208

Name
Jeton Kastrati

Katja Pokovic

18-0ct-01 (in house check Oct-08)

Function
Laboratory Technician

Technical Manager

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

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration
Power meter EPM-4424 GB37480704 08-Oct-08 (No. 217-00898) Oct-09

Power sensor HP 8481A Us37292783 08-Oct-08 (No. 217-00898) Oct-08

Reference 20 dB Attenuator SN: 5086 (20g) 31-Mar-09 (No. 217-01025) Mar-10

Type-N mismatch combination SN: 5047.2 / 06327 31-Mar-09 (No. 217-01029) Mar-10

Reference Probe ES3DV2 SN: 3025 30-Apr-09 (No. ES3-3025_Apr09) Apr-10

DAE4 SN: 601 07-Mar-09 (No. DAE4-601_Mar09) Mar-10

Secondary Standards 1D # Check Date (in house) Scheduled Check
Power sensor HP 84814 MY41082317 18-0ct-02 (in house check Oct-07) In house check: Oct-09
RF generator R&S SMT-08 100005 4-Aug-99 (in house check Oct-07) In house check: Oct-09

In house check: Oct-09

Signature

o/
)

=

e

Issued: May 25, 2009

sk

Certificate No: D835V2-441_May09

TEL : +82 31 639 8565

Page 1 of 6
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HET COLLTD,

Report No.: HCT-1A0905-2601 FCCID: WVBQS200 Date of Issue:  Jun.10, 2009

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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 Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

o Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

e Feed Point Impedance and 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.

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

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

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

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS5 V5.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V4.9
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 41.5 0.90 mho/m
Measured Head TSL parameters (22.0+0.2)°C 408+6% 0.89 mho/m £ 6 %
Head TSL temperature during test (21.6+0.2)°C
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.38mW /g
SAR normalized normalized to 1W 9.52mWig

SAR for nominal Head TSL parameters '

normalized to 1W

9.56 mW /g £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.56mW /g
SAR normalized normalized to 1W 6.24mW /g

SAR for nominal Head TSL parameters '

normalized to 1W

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

! Correction to nominal TSL parameters according to d), chapter “SAR Sensitivities”
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5030Q-74j0

Return Loss -22.7dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.393 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 09, 2001
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DASYS5 Validation Report for Head TSL

Date/Time: 25.05.2009 09:55:22

Test Laboratory: SPEAG, Zurich, Switzerland

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

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

Medium: HSL 900 MHz

Medium parameters used: f = 835 MHz: 6 = 0.89 mho/m: &, = 40.7: p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC)

DASYS5 Configuration:

[

Probe: ES3DV2 - SN3025; ConvF(5.86, 5.86, 5.86); Calibrated: 30.04.2009
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 07.03.2009

Phantom: Flat Phantom 4.9L; Type: QDO00OP49AA: Serial: 1001

Measurement SW: DASY S, V3.0 Build 120; SEMCAD X Version 13.4 Build 45

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

Reference Value = 57.1 V/m; Power Drift = 0.0073 dB

Peak SAR (extrapolated) = 3.53 W/kg

SAR(1 g) = 2.38 mW/g; SAR(10 g) = 1.56 mW/g

Maximum value of SAR (measured) = 2.77 mW/g

-15 &

0dB=2.77TmW/g
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Impedance Measurement Plot for Head TSL

25 Mayw 2009 @8:32:01
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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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HCT CO., LTD.

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

SAN 136-1, AMI-RI , BUBAL-EUP, ICHEON-SI, KYOUNGKI-DO, 467-701, KOREA 80 of 84

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



HET COLLTD,

Report No.: HCT-1A0905-2601 FCCID: WVBQS200 Date of Issue:  Jun.10, 2009
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®
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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

Merachsd by SPEAG
Manufacturad an March 17, 2003
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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

dB
0000

-4.00

-B.00

-12.0

-16.0

-20.0

O dB=11.9mW/g
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Impedance Measurement Plot for Head TSL
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