I CT
HCT OO LT

FCCID: ZNFH955P Issue Date: Jan. 19, 2015

Attachment 2. — Dipole Verification Plots

HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 106 of 238
HCT-A-1501-F002 TEL: +82 31 645 6300 FAX: +82 31 645 6401

Report No.



I CT
HCT OO LT

FCCID: ZNFH955P Issue Date: Jan. 19, 2015

Bl Verification Data (750 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 210 T
Test Date: Dec. 19, 2014

DUT: Dipole 750 MHz D750V3; Type: D750V3- SN:1014

Communication System: UID 0, CW (0); Frequency: 750 MHz;Duty Cycle: 1:1
Medium parameters used: f = 750 MHz; g = 0.906 S/m; €, = 42.712; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: EX3DV4 - SN3968; ConvF(10.28, 10.28, 10.28); Calibrated: 2014-01-08;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2014-01-03

Phantom: SAM with CRP v5.0_Front_20120517; Type: QD0O00P40CD; Serial: TP:xxxx
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

900MHz SAR validation/750MHz Heada SAR Verification/Area Scan (61x111x1): Interpolated grid:
dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.922 W/kg

900MHz SAR validation/750MHz Head SAR Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 31.62 VV/m; Power Drift = -0.12 dB

Peak SAR (extrapolated) = 1.29 W/kg

SAR(1 g) = 0.851 W/kg; SAR(10 g) = 0.550 W/kg

Maximum value of SAR (measured) = 0.918 W/kg

dB

-4.60
-9.20
-13.79
-18.39
-22.99

0 dB = 0.922 W/kg = —0.35 dBW/kg
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FCCID: ZNFH955P Issue Date: Jan. 19, 2015

B Verification Data (750 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 19.0 C
Test Date: Dec. 19, 2014

DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1014

Communication System: CW; Frequency: 750 MHz;Duty Cycle: 1:1

Medium parameters used: f = 750 MHz; g = 0.981 mho/m; €, = 54.6; p = 1000 kg/m3

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: ET3DV6 - SN1605; ConvF(6.45, 6.45, 6.45); Calibrated: 2014-01-31
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2014-01-22

- Phantom: Triple Flat Phantom 5.1C_20120905; Type: QD 000 P51 CA

750MHz Body SAR Verification/Area Scan (121x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.959 mW/g

750MHz Body SAR Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 31.9 V/m; Power Drift = 0.043 dB

Peak SAR (extrapolated) = 1.27 W/kg

SAR(1 g) = 0.896 mWI/g; SAR(10 g) = 0.602 mW/g

Maximum value of SAR (measured) = 0.968 mW(/g

dB
0.000

-1.91

-3.82

-h.72

-f.63

-9.54

0 dB = 0.968mW/g
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FCCID: ZNFH955P Issue Date: Jan. 19, 2015

B Verification Data (835 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 205 T
Test Date: Dec. 23, 2014

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d165

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

Medium parameters used: f = 835 MHz; g = 0.882 mho/m; €, = 42.3; p = 1000 kg/m3

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3863; ConvF(9.5, 9.5, 9.5); Calibrated: 2014-07-24
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1225; Calibrated: 2014-03-24

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

835MHz Head SAR Verification/Area Scan (61x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.01 mW/g

835MHz Head SAR Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 33.8 V/m; Power Drift = -0.013 dB

Peak SAR (extrapolated) = 1.38 W/kg

SAR(1 g) = 0.925 mW/g; SAR(10 g) = 0.606 mW/g

Maximum value of SAR (measured) = 0.999 mW(/g

dB
0.000

-2.12

-4.24

-b.36

-8.48

-10.6

0 dB = 0.999mW/g
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FCCID: ZNFH955P Issue Date: Jan. 19, 2015

B Verification Data (835 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 199 C
Test Date: Dec. 23, 2014

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d165

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

Medium parameters used: f = 835 MHz; ¢ = 0.95 mho/m; €, = 55.9; p = 1000 kg/m3

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3863; ConvF(9.43, 9.43, 9.43); Calibrated: 2014-07-24
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1225; Calibrated: 2014-03-24

- Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA

835MHz Body SAR Verification/Area Scan (111x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.04 mW/g

835MHz Body SAR Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 33.0 V/m; Power Drift = 0.026 dB

Peak SAR (extrapolated) = 1.44 W/kg

SAR(1 g) = 0.963 mWi/g; SAR(10 g) = 0.627 mW/g

Maximum value of SAR (measured) = 1.04 mW/g

dB
0.000

-2.12

-4.24

-b.36

-8.48

-10.6

0 dB =1.04mW/g
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FCCID: ZNFH955P Issue Date: Jan. 19, 2015

B Verification Data (1 800 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 204 C
Test Date: Dec. 22, 2014

DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:2d006

Communication System: CW; Frequency: 1800 MHz;Duty Cycle: 1:1

Medium parameters used: f = 1800 MHz; ¢ = 1.41 mho/m; €, = 39.5; p = 1000 kg/m3

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3863; ConvF(8.38, 8.38, 8.38); Calibrated: 2014-07-24
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1225; Calibrated: 2014-03-24

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

1800MHz Head SAR Verification/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 4.37 mW/g

1800MHz Head SAR Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 54.0 V/m; Power Drift = -0.013 dB

Peak SAR (extrapolated) = 7.16 W/kg

SAR(1 g) =3.72 mW/g; SAR(10 g) = 1.9 mW/g

Maximum value of SAR (measured) = 4.07 mW/g

dB
0.000

-3.96

-f.92

-11.9

-15.8

-19.8

0 dB =4.07mW/g
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FCCID: ZNFH955P Issue Date: Jan. 19, 2015

B Verification Data (1 800 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 18,5 C
Test Date: Dec. 22, 2014

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:2d006

Communication System: CW; Frequency: 1800 MHz;Duty Cycle: 1:1

Medium parameters used: f = 1800 MHz; ¢ = 1.54 mho/m; €, = 52.5; p = 1000 kg/m3

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: ET3DV6 - SN1605; ConvF(4.81, 4.81, 4.81); Calibrated: 2014-01-31
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2014-01-22

- Phantom: Triple Flat Phantom 5.1C_20120905; Type: QD 000 P51 CA

1800MHz Body SAR Verification/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 4.68 mW/g

1800MHz Body SAR Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 58.1 V/m; Power Drift = -0.053 dB

Peak SAR (extrapolated) = 6.23 W/kg

SAR(1 g) = 3.96 mW/g; SAR(10 g) = 2.17 mWI/g

Maximum value of SAR (measured) = 4.41 mW/g

dB
0.000

-3.44

-b.88

-10.3

-13.8

-17.2

0 dB =4.41mW/g
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FCCID: ZNFH955P Issue Date: Jan. 19, 2015

B Verification Data (1 900 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 210 T
Test Date: Dec. 18, 2014

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d061

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

Medium parameters used: f = 1900 MHz; ¢ = 1.44 mho/m; €, = 38.9; p = 1000 kg/m3

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3863; ConvF(8.02, 8.02, 8.02); Calibrated: 2014-07-24
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1225; Calibrated: 2014-03-24

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

1900MHz Head SAR Verification/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 4.81 mW/g

1900MHz Head SAR Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 56.6 VV/m; Power Drift = -0.015 dB

Peak SAR (extrapolated) = 7.93 W/kg

SAR(1 g) = 4.11 mW/g; SAR(10 g) = 2.1 mW/g

Maximum value of SAR (measured) = 4.49 mW/g

dB
0.000

-4.02

-8.04

-12.1

-16.1

-20.1

0 dB = 4.49mW/g
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FCCID: ZNFH955P Issue Date: Jan. 19, 2015

B Verification Data (1 900 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 18.0 C
Test Date: Dec. 18, 2014

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d061

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

Medium parameters used: f = 1900 MHz; ¢ = 1.56 mho/m; ¢, = 52.2; p = 1000 kg/m®

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3863; ConvF(7.36, 7.36, 7.36); Calibrated: 2014-07-24
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1225; Calibrated: 2014-03-24

- Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA

1900MHz Body SAR Verification/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 6.21 mW/g

1900MHz Body SAR Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 41.3 V/m; Power Drift = -0.063 dB

Peak SAR (extrapolated) = 8.44 W/kg

SAR(1 g) =4.16 mW/g; SAR(10 g) = 1.97 mWI/g

Maximum value of SAR (measured) = 4.70 mW/g

dB
0.000

-3.68

-f.3b

-11.0

-14.7

-18.4

0 dB =4.70mW/g
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FCCID: ZNFH955P Issue Date: Jan. 19, 2015

B Verification Data (2 450 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 18.0 C

Test Date: Dec. 26, 2014

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:743

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1

Medium parameters used: f = 2450 MHz; ¢ = 1.81 mho/m; ¢, = 37.8; p = 1000 kg/m®

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3863; ConvF(7.15, 7.15, 7.15); Calibrated: 2014-07-24
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1225; Calibrated: 2014-03-24

- Phantom: 835/900 Phamtom ; Type: SAM

2450MHz Head SAR Verification/Area Scan (81x81x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 8.86 mW/g

2450MHz Head SAR Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 58.2 V/m; Power Drift = -0.040 dB

Peak SAR (extrapolated) = 12.6 W/kg

SAR(1 g) = 5.41 mW/g; SAR(10 g) = 2.36 mW/g

Maximum value of SAR (measured) = 8.56 mW/g

dB
0.000

-h.28

-10.6

-15.8

-21.1

-26.4

0 dB = 8.56mW/g

HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 115 of 238
HCT-A-1501-F002 TEL: +82 31 645 6300 FAX: +82 31 645 6401

Report No.



I CT
HCT OO LT

FCCID: ZNFH955P Issue Date: Jan. 19, 2015

B Verification Data (2 450 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 199 C

Test Date: Dec. 26, 2014

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:743

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1

Medium parameters used: f = 2450 MHz; ¢ = 1.99 mho/m; ¢, = 53.5; p = 1000 kg/m3

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3863; ConvF(6.97, 6.97, 6.97); Calibrated: 2014-07-24
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1225; Calibrated: 2014-03-24

- Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA

2450MHz Body SAR Verification/Area Scan (81x81x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 8.50 mW/g

2450MHz Body SAR Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 47.9 V/m; Power Drift = -0.084 dB

Peak SAR (extrapolated) = 11.8 W/kg

SAR(1 g) =5.28 mW/g; SAR(10 g) = 2.35 mWI/g

Maximum value of SAR (measured) = 8.37 mW/g

dB
0.000

-4.90

-9.80

-14.7

-19.6

-24.5
0 dB =8.37TmW/g
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FCCID: ZNFH955P Issue Date: Jan. 19, 2015

B Verification Data (2 600 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 216 C

Test Date: Dec. 24, 2014

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1015

Communication System: CW; Frequency: 2600 MHz;Duty Cycle: 1:1

Medium parameters used: f = 2600 MHz; ¢ = 1.99 mho/m; €, = 40.3; p = 1000 kg/m3

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3863; ConvF(7.05, 7.05, 7.05); Calibrated: 2014-07-24
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1225; Calibrated: 2014-03-24

- Phantom: 835/900 Phamtom ; Type: SAM

2600MHz Head SAR Verification/Area Scan (81x81x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 8.80 mW/g

2600MHz Head SAR Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 56.3 V/m; Power Drift = -0.025 dB

Peak SAR (extrapolated) = 12.4 W/kg

SAR(1 g) = 5.54 mW/g; SAR(10 g) = 2.45 mW/g

Maximum value of SAR (measured) = 8.79 mW/g

dB
0.000

-h.02

-10.0

-15.1

-20.1

-25.1
0 dB =8.79mW/g
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FCCID: ZNFH955P Issue Date: Jan. 19, 2015

B Verification Data (2 600 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 208 C

Test Date: Dec. 24, 2014

DUT: Dipole 2600MHz; Type: D2600V2; Serial: D2600V2 - SN:1015

Communication System: CW; Frequency: 2600 MHz;Duty Cycle: 1:1

Medium parameters used: f = 2600 MHz; ¢ = 2.11 mho/m; €, = 52.6; p = 1000 kg/m3

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3863; ConvF(6.87, 6.87, 6.87); Calibrated: 2014-07-24
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1225; Calibrated: 2014-03-24

- Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA

2600MHz Body SAR Verification/Area Scan (81x81x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 9.45 mW/g

2600MHz Body SAR Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 48.3 V/m; Power Drift = -0.079 dB

Peak SAR (extrapolated) = 13.0 W/kg

SAR(1 g) = 5.81 mW/g; SAR(10 g) = 2.58 mW/g

Maximum value of SAR (measured) = 9.20 mW/g

dB
0.000

-4.88

-9.76

-14.6

-19.5

-24.4
0 dB =9.20mW/g
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FCCID: ZNFH955P Issue Date: Jan. 19, 2015

B Verification Data (5 200 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 18.8 C

Test Date: Dec. 29, 2014

DUT: Dipole D5GHzV2; Type: D5GHzV2; Serial: D5GHzV2 - SN:1107

Communication System: UID 0, CW (0); Frequency: 5200 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5200 MHz; ¢ = 4.544 S/m; ¢, = 36.552; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: EX3DV4 - SN3903; ConvF(5.55, 5.55, 5.55); Calibrated: 2014-08-28;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2014-03-26

Phantom: SAM (20deg probe tilt) with CRP v5.0_Right_2014_02_25; Type: QD0O00P40CD; Serial:
TP:1804

o Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Verification/Verification 5.2GHz Head/Area Scan (71x71x1): Interpolated grid: dx=1.000 mm, dy=1.000
mm
Maximum value of SAR (interpolated) = 18.8 W/kg

Verification/Verification 5.2GHz Head/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm

Reference Value = 71.05 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 33.5 W/kg

SAR(1 g) = 7.8 W/kg; SAR(10 g) = 2.26 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 19.7 W/kg

dB

-h.50

-11.00
-16.50
-22.00
-27.50

0 dB=18.8 W/kg = 12.73 dBW/kg
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B Verification Data (5 200 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 200 T

Test Date: Dec. 30, 2014

DUT: Dipole D5GHzV2; Type: D5GHzV2; Serial: D5GHzV2 - SN:1107

Communication System: CW; Frequency: 5200 MHz;Duty Cycle: 1:1

Medium parameters used: f = 5200 MHz; ¢ = 5.13 mho/m; ¢, = 48.4; p = 1000 kg/m3

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3863; ConvF(4.5, 4.5, 4.5); Calibrated: 2014-07-24

- Sensor-Surface: 2mm (Mechanical Surface Detection)Sensor-Surface: 2mm (Mechanical Surface Detection)
- Electronics: DAE4 Sn1225; Calibrated: 2014-03-24

- Phantom: Triple Flat Phantom 5.1C_20120905; Type: QD 000 P51 CA

5200MHz Body SAR Verification/Area Scan (61x71x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 8.44 mW/g

5200MHz Body SAR Verification/Zoom Scan (7x7x11)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=2mm

Reference Value = 39.1 V/m; Power Drift =-0.001 dB

Peak SAR (extrapolated) = 30.8 W/kg

SAR(1 g) = 7.35 mW/g; SAR(10 g) = 2.1 mW/g

Maximum value of SAR (measured) = 15.1 mW/g

dB
0.000

-10.0

-20.0

-30.0

-40.0

-50.0
0dB=15.1mW/g
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B Verification Data (5 300 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 18.8 C

Test Date: Dec. 29, 2014

DUT: Dipole D5GHzV2; Type: D5GHzV2; Serial: D5GHzV2 - SN:1107

Communication System: UID 0, CW (0); Frequency: 5300 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5300 MHz; ¢ = 4.659 S/m; ¢, = 36.331; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: EX3DV4 - SN3903; ConvF(5.32, 5.32, 5.32); Calibrated: 2014-08-28;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2014-03-26

Phantom: SAM (20deg probe tilt) with CRP v5.0_Right_2014_02_25; Type: QD0O00P40CD; Serial:
TP:1804

o Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Verification/Verification 5.3GHz Head/Area Scan (71x71x1): Interpolated grid: dx=1.000 mm, dy=1.000
mm
Maximum value of SAR (interpolated) = 19.9 W/kg

Verification/Verification 5.3GHz Head/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm

Reference Value = 71.11 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 35.7 W/kg

SAR(1 g) = 7.91 W/kg; SAR(10 g) = 2.24 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 20.5 W/kg

dB

-h.Bb

-11.70
-17.04h
-23.39
-29.24

0 dB=19.9 W/kg = 13.00 dBW/kg
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B Verification Data (5 300 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 200 T

Test Date: Dec. 30, 2014

DUT: Dipole D5GHzV2; Type: D5GHzV2; Serial: D5GHzV2 - SN:1107

Communication System: CW; Frequency: 5300 MHz;Duty Cycle: 1:1

Medium parameters used: f = 5300 MHz; ¢ = 5.29 mho/m; ¢, = 48.1; p = 1000 kg/m3

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3863; ConvF(4.27, 4.27, 4.27); Calibrated: 2014-07-24

- Sensor-Surface: 2mm (Mechanical Surface Detection)Sensor-Surface: 2mm (Mechanical Surface Detection)
- Electronics: DAE4 Sn1225; Calibrated: 2014-03-24

- Phantom: Triple Flat Phantom 5.1C_20120905; Type: QD 000 P51 CA

5300MHz Body SAR Verification/Area Scan (61x71x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 8.08 mW/g

5300MHz Body SAR Verification/Zoom Scan (7x7x11)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=2mm

Reference Value = 37.1 V/m; Power Drift = 0.004 dB

Peak SAR (extrapolated) = 32.7 W/kg

SAR(1 g) = 7.32 mW/g; SAR(10 g) = 2.07 mWI/g

Maximum value of SAR (measured) = 15.2 mW/g

dB
0.000

-10.0

-20.0

-30.0

-40.0

-50.0
0 dB =15.2mW/g
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B Verification Data (5 500 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 18.8 C

Test Date: Dec. 29, 2014

DUT: Dipole D5GHzV2; Type: D5GHzV2; Serial: D5GHzV2 - SN:1107

Communication System: UID 0, CW (0); Frequency: 5500 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5500 MHz; ¢ = 4.927 S/m; ¢, = 35.89; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: EX3DV4 - SN3903; ConvF(5.05, 5.05, 5.05); Calibrated: 2014-08-28;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2014-03-26

Phantom: SAM (20deg probe tilt) with CRP v5.0_Right_2014_02_25; Type: QD0O00P40CD; Serial:
TP:1804

o Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Verification/Verification 5.5GHz/Area Scan (71x71x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 20.3 W/kg

Verification/Verification 5.5GHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm

Reference Value = 71.79 V/m; Power Drift = -0.18 dB

Peak SAR (extrapolated) = 37.6 W/kg

SAR(1 g) = 7.87 W/kg; SAR(10 g) = 2.22 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 21.0 W/kg

dB

-b.48

-12.96
-19.4%
-2h.93
-3z.1n

0 dB =20.3 W/kg = 13.08 dBW/kg
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B Verification Data (5 500 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 200 T

Test Date: Dec. 30, 2014

DUT: Dipole D5GHzV2; Type: D5GHzV2; Serial: D5GHzV2 - SN:1107

Communication System: CW; Frequency: 5500 MHz;Duty Cycle: 1:1

Medium parameters used: f = 5500 MHz; ¢ = 5.62 mho/m; ¢, = 47.5; p = 1000 kg/m3

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3863; ConvF(4.01, 4.01, 4.01); Calibrated: 2014-07-24

- Sensor-Surface: 2mm (Mechanical Surface Detection)Sensor-Surface: 2mm (Mechanical Surface Detection)
- Electronics: DAE4 Sn1225; Calibrated: 2014-03-24

- Phantom: Triple Flat Phantom 5.1C_20120905; Type: QD 000 P51 CA

5500MHz Body SAR Verification/Area Scan (61x71x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 9.05 mW/g

5500MHz Body SAR Verification/Zoom Scan (7x7x11)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=2mm

Reference Value = 38.1 V/m; Power Drift = 0.015 dB

Peak SAR (extrapolated) = 34.7 W/kg

SAR(1 g) = 7.99 mW/g; SAR(10 g) = 2.27 mWI/g

Maximum value of SAR (measured) = 16.9 mW/g

dB
0.000

-9.2¢

-18.4

-2F.7

-36.9

-46.1
0 dB =16.9mW/g

HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 124 of 238
HCT-A-1501-F002 TEL: +82 31 645 6300 FAX: +82 31 645 6401

Report No.



I CT
HCT OO LT

FCCID: ZNFH955P Issue Date: Jan. 19, 2015

B Verification Data (5 600 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 18.8 C

Test Date: Dec. 29, 2014

DUT: Dipole D5GHzV2; Type: D5GHzV2; Serial: D5GHzV2 - SN:1107

Communication System: UID 0, CW (0); Frequency: 5600 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5600 MHz; ¢ = 5.069 S/m; ¢, = 35.577; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: EX3DV4 - SN3903; ConvF(4.85, 4.85, 4.85); Calibrated: 2014-08-28;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2014-03-26

Phantom: SAM with CRP v5.0 Front; Type: QD000P40CD; Serial: TP:xxxx
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Verification/Verification 5.6GHz Head/Area Scan (71x71x1): Interpolated grid: dx=1.000 mm, dy=1.000
mm
Maximum value of SAR (interpolated) = 18.7 W/kg

Verification/Verification 5.6GHz Head/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm

Reference Value = 67.70 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 32.8 W/kg

SAR(1 g) = 7.6 W/kg; SAR(10 g) = 2.16 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 19.8 W/kg

dB

-h.97

-11.93
-17.90
-23.86
-29.83

0dB=18.7 W/kg = 12.73 dBW/kg
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B Verification Data (5 600 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 200 T

Test Date: Dec. 30, 2014

DUT: Dipole D5GHzV2; Type: D5GHzV2; Serial: D5GHzV2 - SN:1107

Communication System: CW; Frequency: 5600 MHz;Duty Cycle: 1:1

Medium parameters used: f = 5600 MHz; ¢ = 5.78 mho/m; ¢, = 47.3; p = 1000 kg/m3

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3863; ConvF(3.83, 3.83, 3.83); Calibrated: 2014-07-24

- Sensor-Surface: 2mm (Mechanical Surface Detection)Sensor-Surface: 2mm (Mechanical Surface Detection)
- Electronics: DAE4 Sn1225; Calibrated: 2014-03-24

- Phantom: Triple Flat Phantom 5.1C_20120905; Type: QD 000 P51 CA

5600MHz Body SAR Verification/Area Scan (61x71x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 9.10 mW/g

5600MHz Body SAR Verification/Zoom Scan (7x7x11)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=2mm

Reference Value = 37.5 V/m; Power Drift = 0.012 dB

Peak SAR (extrapolated) = 36.3 W/kg

SAR(1 g) = 8.06 mW/g; SAR(10 g) = 2.27 mWI/g

Maximum value of SAR (measured) = 17.3 mW/g

dB
0.000

-10.0

-20.0

-30.0

-40.0

-50.0
0dB =17.3mW/g
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B Verification Data (5 800 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 18.8 C

Test Date: Dec. 29, 2014

DUT: Dipole D5GHzV2; Type: D5GHzV2; Serial: D5GHzV2 - SN:1107

Communication System: UID 0, CW (0); Frequency: 5800 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5800 MHz; ¢ = 5.331 S/m; ¢, = 34.986; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: EX3DV4 - SN3903; ConvF(4.74, 4.74, 4.74); Calibrated: 2014-08-28;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2014-03-26

Phantom: SAM with CRP v5.0 Front; Type: QD000P40CD; Serial: TP:xxxx
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Verification/Verification 5.8GHz Head/Area Scan (71x71x1): Interpolated grid: dx=1.000 mm, dy=1.000
mm
Maximum value of SAR (interpolated) = 20.5 W/kg

Verification/Verification 5.8GHz Head/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm

Reference Value = 69.87 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 35.9 W/kg

SAR(1 g) = 8.15 W/kg; SAR(10 g) = 2.32 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 21.4 W/kg

dB

-6.09

-12.19
-18.28
-24.38
-30.47

0 dB =20.5 W/kg = 13.12 dBW/kg
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B Verification Data (5 800 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 200 T

Test Date: Dec. 30, 2014

DUT: Dipole D5GHzV2; Type: D5GHzV2; Serial: D5GHzV2 - SN:1107

Communication System: CW; Frequency: 5800 MHz;Duty Cycle: 1:1

Medium parameters used: f = 5800 MHz; ¢ = 6.11 mho/m; ¢, = 46.8; p = 1000 kg/m3

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3863; ConvF(4.07, 4.07, 4.07); Calibrated: 2014-07-24

- Sensor-Surface: 2mm (Mechanical Surface Detection)Sensor-Surface: 2mm (Mechanical Surface Detection)
- Electronics: DAE4 Sn1225; Calibrated: 2014-03-24

- Phantom: Triple Flat Phantom 5.1C_20120905; Type: QD 000 P51 CA

5800MHz Body SAR Verification/Area Scan (61x71x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 8.03 mW/g

5800MHz Body SAR Verification/Zoom Scan (7x7x11)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=2mm

Reference Value = 34.6 VV/m; Power Drift = -0.025 dB

Peak SAR (extrapolated) = 33.3 W/kg

SAR(1 g) = 7.29 mW/g; SAR(10 g) = 2.06 mW/g

Maximum value of SAR (measured) = 15.4 mW/g

dB
0.000

-10.0

-20.0

-30.0

-40.0

-50.0
0 dB =15.4mW/g
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Attachment 3. — Probe Calibration Data
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Glossary:
TSL tissue simulating Bquid
NORMx,y.z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y,z
DCP dicde compression point
CF crest factor (1/duty_cycle) of the RF signal
A B C.D modulation dependent linearization paramelars
Polarization ¢ p rofation around probe axis
Polarization 3 4 ratation around an axis that is in the plane normal to probe axis (a1 measurement canter),
Le., & =0 s normal to probe axis
Connector Angle information used in DASY system lo align probe sensor X to the robat coordinate system

Calibration is Performed According to the Following Standards:

a)

b}

IEEE Std 1528-2013, "IEEE Recommended Practica for Determining the Peak Spatial-Averaged Specific
Abzorplion Rale (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques™, June 2013

|EC 62209-1, "Procedure to measure tha 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

Methods Applied and Interpretation of Parameters:

NORMy,y.z: Assessed for E-field polarization 8 = 0 (f < 800 MHz in TEM-cell, { > 1800 MHz: R22 waveguide).
NORMzx.y.z are only intermediate values, i.e., the uncenainties of NORMsx,y.z does not affect the E*-field
uncerainty inside TSL (sea below CamvF).

NORM{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 responsa is included
in the slated wncertainty of ComeF.

DCPyx,p.z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal {no uncestainty required). DCP does not depend on frequency nor media.

PAR: PAR fs the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

Axy.z Bryz Cxpz Deyz VRxy.r A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal, The parameters do not depend on regquency nor
media. VR & the maximum calibration range expressed in RMS vollage across the diode.
ComvF and Baundary Effect Paramaters: Assessad in flat phantom using E-field (or Temperature Transfer
Standard for f < B00 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > BO0 MHz. The same setups are used for assessment of the parametars applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given, These parameters are
used In DASY4 software (o improve probe acouracy close io the boundary, The sensitivity in TSL comesponds
o NORMzx. v,z * ComvF whereby the uncariainty corresponds to that given for ConvF, A frequency dependent
ComvF is used in DASY version 4.4 and highar which aliows extending the validity from £ 50 MHz 10 £ 100
MHz.

Spherical isotropy (3D deviation fram isafropy). in a field of low gradients realized using a flat phantom
axposed by a patch antenna.

Sensor Offsel. The sensor offset comesponds to the offset of virtual measurement center from the probe tip
(on probe axis}, No lolerance required,

Connector Angle: The angle is assessed using the infarmation gained by determining the NORMx (no
uncarainty required).

Cedificaie No: EX3-3968_Jan14 Page Zof 11

Report No.

HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811

HCT-A-1501-F002 TEL: +82 31 6456300 FAX: +82 31 645 6401

131 of 238



aCT

HCT OO, LTD
FCCID: ZNFH955P Issue Date: Jan. 19, 2015
EX3DVE — SN:-3068 Jdanuary 8, 2014
Manufactured:  September 30, 2013
Calibrated: January 8, 2014
Calibrated for DASY/EASY Systems
{Mofe: non-compatible with DASY2 systeml)
Certificate No: EX3-3968_Jantd Paga 3 of 11 B
Report No. HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 132 of 238

HCT-A-1501-F002 TEL: +82 31645 6300 FAX: +82 31 645 6401



CT

HCT OO LTD
FCCID: ZNFH955P Issue Date: Jan. 19, 2015
EX3DVi- SN:3968 January 8, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Basic Calibration Parameters

Saensor X Sansor Y Sensor I Une [k=2}
Narm (iViVim))" 0.36 0.35 0.42 +10.0 %
DCP (mv)™ 105.5 102.2 BT

Modulation Calibration Parameters

F uip [ Communication System Name ry B c o VR Unet
. d8 | dBvuv a8 | mv | (k=2)
o =l X 00 | 00 10 000 | 1332 | 227 %

¥ 0.0 0.0 1.0 1387 |
| Z 0.0 00 | 10 1422

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%.

* Thie uncorainiios of HomI_Y 7 do not affect ihe B Geld uncestainty nside TSL {sae Pages 5 and £)
: Numarical linsarizalion parameter: uncartainty nof requined

Uncerainly is determined wsing the max. deviation from linanr response appéying rectangudar distribution and is expressed for the sguans of (he
fiskd value
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Calibration Parameter Determined in Head Tissue Simulating Media

| f{MHz)® p.m'f‘.q".,- co?g:;w ComvFX | ConvFY | ConvFZ | Alpha® mn {Lirc"-'-ili
750 419 0.89 10.28 10.28 10,28 0.33 0.94 +120%
a3s 415 0.90 9.87 9.87 9.87 0.32 103 | +120%
800 415 0.97 9.7 a7 | oan 047 0.81 £12.0%
1450 40.5 1.20 B.58 B.58 B.58 0.68 0.54 £120%
1750 40.1 1.37 8.15 B.15 B.15 0.60 0.59 £120%
1900 40.0 1.40 7.91 7.a1 7.91 0.76 055 | +120%
1950 40.0 140 7.60 7.68 789 0.80 050 | £12.0%
2450 35.2 1.80 7.10 7.10 7.10 0,39 0.81 +120%
2600 39.0 1.96 7.04 7.04 7.04 0.23 119 | +120%
5200 36.0 466 514 5.14 514 0.40 180 | +131%
5300 35.9 476 4.89 4.89 4.89 0.40 1.80 | +131%
5500 356 4.96 4.86 4.86 4,86 0.40 180 | £131%
5600 355 5.07 4.52 4.52 4.52 0.40 1.80 | £131%
5800 353 527 4.58 4.58 4.58 0.40 1.80 | £131%

© Froquency validity af + 100 MHz anly applies fior DASY vd 4 and highor (sea Page Z), eise il 8 restricied 1o = 50 MHz. The uncoripinty is the RSS
of the CorF isncentainly at calibration fequency and the uncerainty for the indicated fequancy band,

" At rogquencies below 3 GHz, the validity of fasue parameters (£ and o) can be retaxed 10 = 10% il ligud compersation formuts i apglied 1o
mensufed SAR values, A2 frequencies above 3 GHE, (he valkdity of tissue paramotars (¢ and a) s restricted & £ 5% The uncertainty & the RSS of
the ComvF uncortainty lor indicated Wigsl issue parmelers.

* AlphaDepth are deteminsd during calbration. SPEAG warrants that the remaning deviation due 1o the boundany effect after compansation &
ahways less han + 1% for frequancies below 3 GHz and balow & 2% for frequencies between 3.8 GHz o any dstance lger than holf the peobe lip

dismedar from Ehe boundary.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968
Calibration Parameter Determined in Body Tissue Simulating Media
Relative Conductivity ¥ Unet.
f{MHz)® | Permittivity” (Sim)" ConvFX | ConvFY | ConvFZ | Alpha® | (mm) {k=2)
750 55.5 0.96 9.74 8.74 9.74 0.54 0.78 +12.0%
B35 55.2 0.97 9.66 9.66 9.66 0.24 1.35 120 %
1750 534 1489 7.83 7.83 7.93 0.63 0.68 £12.0%
1900 533 1.52 7.58 7.58 7.59 0.28 1.07 +12.0 %
| 2450 S2.7 1.95 i) 7.31 7.1 0.76 0.56 £12.0%
| 2500 52.5 2.18 6.96 6.96 6.96 0.85 0.50 £120%
5200 49.0 5.30 4.66 4.66 4.G6 0.45 1.90 £13.1%
5300 48.9 542 4.28 4.28 4.28 0.50 1.80 131 % |
5500 | 4R 5.65 4.01 4.0 401 0.50 | 180 | £131%
5600 48.5 577 417 447 417 0.40 1.90 +13.1%
5800 48.2 6.00 4.11 4.11 4.11 0.50 1.80 £13.1%

© Froquency validty of + 100 MHz only npplies for DASY i 4 and higher {see Page ), ele i is restricied bo = 50 MMz, The uncarisnly is the RSS
of ihe ConvF uncestninty i calibration frequency ond the uncertainty far e indicated treguancy band

. Al frequancess below 3 GHz, the validity of tistue pammmelsns (e and o) can be relaxed 1o 2 10% if iguid compensation formula s appiied 1o
mapasuned SAR volues. Al keeguencess sbove 3 GHz, the validity of tssue paremetees (n and o) & resbicted 1o + 5%. The uncerairdy is the RES of

Lhwummhnmanm paramelem

ané determined during calibration. SPEAG wasrants thad the remaining devintion dus o the boundary afiect afler compensation s
always nss than & 1% lor frequoncies below 3 GHz and bolow & 2% for frequencies betwoen 3-8 GHz ot any disiance lnrper than hall iha probe Gp
digemuptoe froam fhe: boundary
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM =1800 MHz R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SAR}qa4)
(TEM cell , f = 900 MHz)
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Uncertainty of Linearity Assessment:  0.6% (k=2)
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Conversion Factor Assessment

f= 800 MHz, WGLS RS (H_convF) f'= 1750 MHz WGLS R22 (H_coms)

- w0 - -] L L " x n = .1
4 )

y W=
il A =21

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

Deviafion
i o oD
uEggfggu*“

45

-0 -08 08 04 02 00 02 04 06 OB 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Other Probe Parameters
Sensor Arrangament Triangular
Connector Angle (%) 205 |
Mechanical Surface Delection Mode "~ enabiled |

“Dptical Surface Detection Mode disabled |
Prabs Overall Langth 33T mm
Probe Body Diameter 10 mm
Tip Length 8 mm
Tip Diameter 2.5mm

Probe Tip to Sensor X Calibration Paint 1mm
Probe Tip to Sensor ¥ Calibration Paint 1 mm
Probe Tip io Sensor Z Calibration Point 1 mm
Recommended Measuremant Distance from Surface 2 mm
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Calitention Equipment used (MATE crilical lor calibration)

This calitration coriificai documents tha iaceatiliy (o national standards, which realize the prysical unns of measurements (S0)
The measussmans and fhe uncertuinties wih confdence probabiity ane ghen on the lallwing pages and are part of e cerificate.

Al calibratises have been conductad in the clossd laboratory facilty: snvitonment temperature (22 = 3§°C and hamidity < T0%,

[Primary Standarids o Cal Cate {Certificatn Na. | | Scheduled Calration
Power mebsr E44108 GE4120934T4 04-Apr-13 (Mo 217-01733) Ape1d

Power sensor E44124 MY 41458087 O4-Apr-13 [No. 1701723 X

Reference 3 dB Atlanuator SN 55054 (3c) M:‘Nu.zﬁ-mn‘n Ap-14

Fislerence 20 6B Atlenuaie | SN, S5277 [20x) O-Age-13 (Mo 217-01735] Apr14

Reference 30 dB Allenuator SN 55129 [30h) 4-Apr-13 (Mo, 217-01736} Api-14

Releronce Probe ESI0V2 Sh: 3013 30-Dec-13 (Mo, ES3-3013_Deci3) Dec-14

DAE4 SN BED 13-Dec-13 (No. DAES-660_Docid) Dec-14

Secondary Sundmds L8] Chack Diaie (in houss) Seheduled Chack

RF g HP BE4BC US3B42LH 00 4-Aug-99 (in houso cheek Apr-13) Ir hioeses crveck: Ape-16
Hetwork Anatyznr HP 8759 | UISI7300485 18-0c1-01 [in house chack Oci-13) In house check: Oct-14

Fuanclion

Calibented by
Appraved by
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o mecapl in full without weithan appeoval of the laboratary.
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Glossary:

TSL fissue simulating liquid

NORM.y.z sensitivity in fres space

ComvF sonsitivity In TSL / NORMx.y.z

DCcP diade compression polnt

CF cresl factor (1/duty_cycle) of the RF signal

ABCD modulation dependent lmearizallon paramers

Potarization ¢ ip rofation around probe axis

Polarization & & rotation arcund an axis that s in the plane normal to probe axis (at measurement center),

L&, 8 =0 5 noemal o probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE 51d 1528-2013, *|EEE Recommanded Praclice for Defermining the Peak Spalial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques”, June 2013

b} IEC 6220%9-1, “Procedure o moasure the Specific Absorption Rate (SAR) fer hand-held devices used in close
praximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

«  NORMxyz Assessed for E-field polarization 8 = 0 (f = 900 MHz in TEM-cell; { > 1800 MHz: R22 waveguide).
NORM y.z are only intermediate values, i.e., the uncertainties of NORMx.y,z does nol affect the E*-field
uncertainty inside TSL (see below ConvF),

«  NORM(Txy.z = NORMzy,z * frequency_response (see Frequency Response Chart). This limearization is
implemented in DASY4 software versions laler than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConmveF,

s DCPxyz DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does nat depend on frequency nor media.

«  PAR: PAR is the Peak to Average Ratio that is not calfbrated but delermined based on the signal
characteristics

e Axyz Bay.z Cuyz Day.z VRxy.z A B, C, Dare numerical linearization parameters assessed based an
the data of power sweep for specific modulation signal. Tha parameters do not depend on frequency nor
media, V2 is the maximum calibration range expressed in RMS voltage across the diode.

«  ConvF and Boundary Effect Paramelers: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for | < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for { > B00 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation {alpha, depth) of which typical uncertainty values are given. Thase parameters amn
used in DASYS saftware to improve probe accuracy ciose to the boundary. The sensitivity in TSL corresponds
o NORMz, .z * ComF whereby the uncertainty corresponds fo that given for ConvF. A frequency dependeant
ConvF is used in DASY version 4.4 and higher which allows extending the vakdity from & 50 MHz to £ 100
MHz.

« Spharical isolropy (30 deviation from isolropy): in a field of low gradients realized using a flat phantom
exposed by a patch anlenna

» Sensor Offsef: The sensor offset comesponds 1o the offsel of virtual measurement center from the probe tip
{on probe axis). No tolerance requined.

« Connector Angle: The angle is assessed using the information gained by determining the NORMx (no

uncerainty required).
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Basic Calibration Pararqamrs

| Sensor X Sensar Y Sensor Z Une (k=2)
“Norm (pviim ) 1.48 176 1.49 +10.0 %
OCP (mv)" a7.1 071 a1

Modulation Calibration Parameters

uio Communication System Mame | A B | C o VR et
| dB dBvpv 48 my (=2} |
o oW x| oo | oo 30 | 000 | 1761 | #@5%
B ¥ | on 0.0 10 186 8
z | oo 0.0 10 | 1834

The reported uncertainty of measurement is staled as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds (o a coverage
probability of approximately 95%.

= The uncenainses of NommX, Y Z do not oflect the E™-fiekl uncertainty inside T5L {ses Pages 5 and &)

® Mumaerical knearaticn parmmeber; uncestainty Nol redguihed

 Uncartainty is determingd wing e max, deviation from linear resporse apphing reclanguiar distribution and s expressid for (he squane of the
fisld value
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Calibration Parameter Determined in Head Tissue Simulating Media

. Relative . Cnnd:uv:li;u!ly | : Depth ™ Unct.

f (MHz) Permitivity [Sim) ConvF X | ConvFY | ConvFZ | Alpha {mm) (k=2
150 523 0.76 B.22 B.22 B.22 0.10 135 £13.3%
300 45.3 0.87 8.06 B.06 8.06 0.23 2.40 133 %
450 435 0.87 7.34 734 734 0.26 282 +133%
750 41.8 0.89 6.88 B.88 6.88 0.3 3.00 +120% |
835 415 0.80 6.57 B.57 6.57 0.33 3.00 +12.0 %
200 415 087 6.37 B.37 637 0.31 3.00 +120%
1450 40.5 1.20 5.68 5.60 569 0.44 2.69 +12.0 %
1750 40.1 1.37 543 543 543 078 2.13 £12.0% |
1900 40.0 1.40 __ 520 520 520 0.80 2.05 £12.0% |
1950 40.0 1.40 5.05 5.05 505 0.80 218 +12.0%
2300 9.5 1.67 4.83 4.83 4.83 0.8D 1.82 £120%

2450 39.2 1.80 4.55 4.55 4.55 0.80 1.72 +12.0%

* Frequancy validity of & 100 Mz only apgies for DASY w4 and higher (ses Fage 7). eise i i reacted o £ 50 MHz Thi uncanainty is the ASS
of the ComeE uncertainty at calibration frequency and tha unceriainly for 1he inchicated froquenty band.

¥ Al froquencies bekow 3 GHz, the validity of Bssue parmenaters (& and o) can ba relazed 10 £ 10% if iguid compansation formula = apphed 1o
mamsured SAR valsrs, A frsquencies above 3 GHz, the validity of tssus parameters (e and o) Is restiiched io = 5%, The uncansnty is the RSS of
the ConvF uncestainty for indscatod targol lissue pammeban

S Alpha/Dopth ane determined during calibrasan. SPEAG wauranis that the remaining deviaton due bo the boundary aifect after com 1]
nlwarys bess than & 1% for frequancies beiow 3 GHz and balow £ 2% for frequenices betwesan 3-6 GHz at any datance lmrger than half the probe tip
iamistet fom thie boundary.

Certificats Mo: ET3-1805_Jan14/2 Page 5al 11
Report No. . ‘ HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 145 of 238

HCT-A-1501-F002 TEL: +82 31 6456300 FAX: +82 31 645 6401



aCT

HCT OO LT

FCCID: ZNFH955P Issue Date: Jan. 19, 2015

ETIDVE- SN 1605 January 31, 2014

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Calibration Parameter Determined in Body Tissue Simulating Media

—
1 (MiHz) © hmy‘ cﬂ::'dsr‘:nt;:w,[ ConvF X | ConvFY | ConvFZ | Alpha® nfn':::;n :,Jf-cz'i ol
150 61.9 0,80 7.44 744 744 015 | 135 | #133%
300 58.2 092 7.57 T.57 7.57 018 | 203 | +133%
450 56.7 0.04 7.34 7.34 7.34 018 | 249 | £133%
750 555 0.96 6.45 BAS 645 D27 | 286 | £120% |

B35 55.2 0.87 B35 | B35 6.35 033 | 300 | £120%
1750 53.4 1.49 4.81 4.81 481 080 | 259 | £120%
1500 53.3 1.52 4.57 4.57 457 | 080 | 239 | $120%
2450 52.7 1.95 387 397 397 | os7 104 | £120%

© Frequency waldity of £ 100 MHz only apples for DASY v4.4 and higher (see Page 2], st it = restricied fo & 50 MMz The uncertainty is the RSS
mumwwmmmm&mwmmmhmmwmmmmmd
'uhmbehw3.1::Hr_mwwdmwmm“::.mu]mm-mmmtwﬁﬂw.-dmmwlwmunuwﬁmm
enessured SAR values. A1 frequencies above 3 GHz, the validity of tssue parameters | and o) i restiicied 1o = 5%. The uncerairy ts the RSS of
the ComvF uncestainty for indicated legel lesue paramolen

& alpha/Thepth are detarméned during calibrabon. SPEAG warrants that the remaining deviabion due (0 the boundary ffect sfier compensation &
mmm:'I‘IHD-&mruubqlmr]GH.r.lrh:Incl-uw=Hm'nmmwl—&ﬁmumymurﬂl—wlmmnmmm
thireptas from ihe bBoundary,
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM f=1800 MHz R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SARpead)
(TEM cell , f = 900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

f= 835 MHz, WGLS RS (H_convF) [ = 1600 MHz, WGLS R22 (H_comF)

. | &
Wu " = x o o L] o i ] b1 = a = L] i
Fim=| 7 ijmr i
p-“qli n-'-ﬂ- s et

Deviation from Isotropy in Liquid
Error (&, 8), f =900 MHz

10 -0& 08 -04 -02 0O 02 04 05 OB 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Other Probe Parameters )

| Sensor Amrangement Triangular

[ Connector Angle 7] -125
Mechanical Surface Detection Mode enabled
Optical Surface Detaction Mode disabled |
Prabe Overall Lengih 337 mm
Probe Body Diameter 10 mm
Tip Length 10mm
Tip Diameter 6.8 mm |
Probe Tip to Sensor X Calibration Paint 2.7 mm
Probe Tip to Sensor ¥ Cahbration Peini 2.7 mm
Probe Tip 1o Sensor Z Calibration Point | 2.7 mm

[ Recommended Measurement Distance from Surface 4 mm
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Glossary:

TS fissue simulating ligukd

NORMxy.z sensitivity in free space

ConvF sansitivity in TSL /| NORMx vz

pDceP diode compression point

CF crest factor {1/duty_cycle) of the RF signal

ABCD modulation dependant linearization paramelers

Polarization ip rotation around probe axis

Polarization 3 # rotation arcund an axis that is in the plane normal to probe axis (at measurement center),

Le., & =0 is normal to probe axis
Caonnector Angle information used in DASY system to align probe sensor X to the robot coofdinate system

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, *IEEE Recommended Praclice for Delermining the Peak Spatial-Averaged Spacific
Absorption Rale (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques®, June 2013

b) IEC 62208-1, “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

Methods Applied and Interpretation of Parameters:

«  NORMx .z Assessed for E-field polarization & = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide)
MORM,v.z are only inlermediate values, i.e., the uncerainties of NORMx.y,z does not affect the E*field
uncertainty inside TSL (see below ConvF).

o NORM{Nx .2z = NORMx.y.z * frequency_response (see Frequency Response Chart). This linearization s
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequancy response is included
in the stated uncertainty of ConvF.

+  DCPxy.z: DCP are numertcal inearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

s« PAR: PAR is the Peak o Average Ratio that is not calibrated but determined based on the signal
characteristics

o Axy.z Bryz Cryz Dxyz VAxy.z A B, C, O are numerical linearization paramaters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nar
media, VIR is the maximum calibration range expressed in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters: Assessed in flal phantom using E-field (or Temperature Transfer
Standard for { < BOO MHz) and inside waveguide using analytical field distributions based on power
measurements for f = B00 MHz. The same selups are used for assessment of the parameters applied for
boundary compensalion (alpha, depth) of which typical uncertainly values are given, These parameters ang
used in DASYS software o improve probe accuracy close to the boundary. The sensitivily in TSL comesponds
o NORMx,y.z * ConvF whereby the uncertainty comesponds to that given for ConvF, A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from 4 50 MHz to £ 100
MHz

«  Sphedical isofropy (30 deviation from isofropy): in a field of low gradients realized using a flat phantom
exposed by a palch antenna.

s  Sensor Offset: The sensor offset comesponds (o the offset of virual measurement center from the probe tip
{on probe axis). Mo folerance required

« Connector Angle: The angle is assessed using the information gained by determining the NORMx (no

uncartainty required),
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Basic Calibration Parameters

Sensor X | Sonsor Y Sensor Z Unc (k=2)
Norm (uViVim)")" 0.37 0.35 0.45 +10.1 %
DCP (mv]” 89.8 8.7 100.6

Modulation Calibration Parameters

Ui Communication System Name A B ] ] VR Unc
di dBvuv dB iy {k=2)
0 oW EAET 0.0 10 | 000 | 1330 | #25%
I ¥ 0.0 0.0 1.0 1313
| | Z | oo 0.0 1.0 140.9

The reported uncerainty 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 uncertaingies of Morml Y 2 do not aflect the E'-Reld uncestainty inalde TSL (see Poges 5 and &)

" pumnestical ineanzation parameter: uncertainty nol reguined

¥ Uncermrty s determined wsing e max, deviation from linear rsponse apphing reciangular dsiribution and is expressed for e sguire of the
fiold waluo
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Calibration Parameter Determined in Head Tissue Simulating Media

Ralative Conductivity Dapth Unct.

[({MHz}® | Permittivity” | (Sim)" ConvFX | ConvF ¥ | ConwFZ | Alpha® | (mm) |  [k=2)
Bas 415 0.80 8.50 9.50 9.50 0.80 0.50 £120%
800 415 0.87 a1 8.21 9.21 0.59 0.71 £12.0%
1450 40,5 1.20 B.50 B.50 8.50 0.66 0.65 £120%
1750 40.1 1.37 8.38 B.38 B.38 0.75 0.58 +12.0%
1800 40,0 1.40 B.02 8.02 B.02 0.78 0.58 +120%
1850 40,0 1.40 7.7 7.7 .H 0.58 Q.70 +12.0%
2300 395 167 7.48 748 7.48 0.54 068 | +120%
2450 392 1,80 7.15 7.15 7.15 0.70 059 | £120%
2600 39.0 1.86 7.05 7.05 7.05 0.50 0.74 +12.0%
5200 360 4,66 4.98 4.98 4.98 0.40 180 | #1311 %
5300 359 4.76 477 477 477 0.40 1.80 £13.1%
5500 356 496 4.76 4.78 4.76 0.40 1.80 £13.1 %
5600 355 5,07 458 4.58 458 0.40 1.80 £131%
5800 353 5.27 455 4.55 4.55 0.45 180 | £131%

© Fraguency validity above 300 MHz of = 100 MHz only applies for DASY v4.4 and higher (soe Page 2), elss & is resiricted 19 £ 50 MHz, The
uncartainty s he RSS ol the Cored uncertanty at calbration frequency and the uncenainty for the indcaled freguency Dand. Freguency valdily
Below 300 MHz is = 10, 25, 40, 50 and 70 MHz for CorvF sasesaments al 30, 64, 128, 150 and 220 MMz mspectively. Above 5 GHz frequency
wabdity can be extended ta 2 110 MHz

" Al froquencies baiow 3 GHz, the validity of insus parameters (o and o) can be relaeed to & 10% If bquid compensation farmila |8 appked to
maasiuned SAR valses, A requencies sbove 3 GHE, the validity of tasue paramelens (x and o) = restricted (o & 5%, The wncedtainty i the RES of
the ConvF uncestainty for indhcated taget Hissus panamebers.

! e determined dunng calibration. SPEAG warrants that the remasining deviaton duo to the boundary effec! afler compensaton &
abwiys bess than £ 1% for frequencies below 3 GHr and balow & 2% for ireguencies between 3-6 GHz af any dstance larger than hall the probe lip
digemalar from the boundary.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Calibration Parameter Determined in Body Tissue Simulating Media

f {(MHz) © hmtr' m?mﬁ'ﬂw ConvF X | ConvEY | ConvFZ | Alpha® m‘w ':-:ln:t‘bt
835 55.2 087 243 943 943 0.80 0.61 +120%
1750 53.4 1.49 7.80 7.80 7.80 0.52 0.75 +12.0 %

| 1900 53.3 1.52 7.36 7.26 7.36 p26 | 118 £12.0%
| 2450 527 1.95 697 | o7 | 697 080 | 050 | +120%
2600 52.5 2.16 .87 687 6.87 0.63 0.50 +120%
5200 48.0 5.30 4.50 4.50 4.50 0.40 1.80 +13.1%
5300 484 5.42 4.27 4.27 427 0.40 190 | +131%
5500 48,6 5.65 4.01 4.01 4.0 045 190 | +131%
SE00 48.5 r 577 383 3.83 3.83 0.45 1.80 +13.1 %
5800 48.2 .00 |  4.07 4.07 4,07 050 | 180 £13.1%

“memrmmw=u=tmu|-umﬂy-ppum|mmsww4mhwzmpmneuunmiannzsnm The
uncerainty is the FESS ol the ComvF uncerainly al ealtration frequancy and the uncertsinty for the indicated frequency bard. Freguency vsliay
Below 300 MHz 5 ¢ 10, 25, 40, 50 and 70 MHz for ConvF pssessments af 30, B4, 178, 150 and 220 MHz respectively. Above 5 GHz frequency
walidity can be extonded bo = 110 MHE

¥ Ay freqiesncees balow 3 GHz, the valicity of tissue paramaters (¢ and o) can be relaued 10 £ 0% o hguéd compensabion lormala i applied 1o
maasured SAR values. Al irsquancies above 3 GHz. the valdity of tissos parameters (c and al ts restricied to = 5%, The uncedtainty i e RS5 of
the ConvF uncortanty for indicaled targel tasus parametars

& Aipha/Depih ses dalermined during casbration. SPEAG warrants that ihe remaning davialion due 10 fhe bowndary effect afier compoensation i
whwarys less than £ 1% for frequencies bedow 3 GHz and below + 2% for froquencies between 3-8 GHz at any distance [arger than hall the probe i

diamapder from fhe boundary
Cerificate No: EX3-3863_Jul14 Paga 6ol 11
Report No. . _ HcTco, L.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 157 of 238

HCT-A-1501-F002 TEL: +82 31 6456300 FAX: +82 31 645 6401



CT

HCT OGO LT
FCCID: ZNFH955P Issue Date: Jan. 19, 2015
EX30V4- SN:3863 July 24, 2014
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncartainty of Frequency Response of E-field: *6.3% (k=2
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Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM f=1800 MHz R22
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Uncertainty of Axial Isotropy Assessmant: & 0.5% (k=2)
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Dynamic Range f(SARc.d)
(TEM cell , forw= 1900 MHz)
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Uncartainty of Linearity Assessment: £ 0,6% (k=2)
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Conversion Factor Assessment

=835 MHz, WGLS RS (H_conv) = 1900 MHZ WELS R22 (H_comF)
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Deviation from Isotropy in Liquid
Error (¢, 3), f=900 MHz
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Uncertainty of Spherical lsotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Other Probe Parametars

Sansar Arrangement Triangul_.ar_l
Conneclar Angle ) 718
| "Mechanical Surface Detection Mode anabled
Optical Surface Detection Modn d._ls.ahled
Probe Overall Langlh | 33T mm
Probe Body Diameter 10 mm |
Tip Length 8 mm
Tip Diamater _ 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip 1o Sensor Y Calibration Point 1 mim
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distanca from Surface 1.4 mm
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Client Cortificate No: EX3-3903_Aug14
[CALIBRATION CERTIFICATE _ =
Otject EX3DV4 - SN:3903
Caibration procedure(s) %m m mf:m cgﬁmm -25.vE
Calibration dats ‘Augiest 28, 2014

This calibrasion certificate documants Ihe receabilty to national standards, which realion the physical wnits ol measurernents (51)
Thi mansirements and the uncerainties with confidence probabslity ane ghven on the faliowing pages and ane part of the canificate

All calibrafions hawe been cordiscied in the clased laboratory facilly. enveonment temperahae (22 £ 3)°C and humidity < 70%.

Calwation Equipment used (METE crifical for calibraton)

Primary Slandang 0 | Cal Dato (Certilicate No.) Schedulied Calibrabion
Power maler E44158 GBS 1293874 3-Ape-14 (o 297-01811) Aqr-15
P sensor E44 124 NY'4 1498087 [ 14 (Mo, 27-01811) #Apr-15
_Raforoncs 3 08 Aflsnusior SH: S50 (3c) 03-Apr-14 [Ho. 217-01915) Apr-15
Refersnce 20 dB Alterwuator SM: SE2TT (i) 03-Api-14 (Mo 217-01918) Apr-15
Fiaforence 30 0B Atlarusior 5N; 55120 (300} 03-Ape-14 (No. 217-01620) Apr15
Ratsrance Proba ES30VZ SN 3013 30-Diec-13 (No E53-30'|3‘I'.:l_9_c13-:| Dec-14
DAEL SN B0 13-Duc-13 (Mo DAE4-880 Dectd) | Doceid -
Secondary Standords 0 Check Ciabo (in housa) Scheduled Check
RF ganemicr HP BB48C LIS3642U01 700 4-Aug- 0 {in house check Api-13) in house check. Api-16
| Matwork Analyzer HP B753E LIS3TIG00EE 18-0ct-01 {in house check Del-13) In house check: Oci-14 |
Name )
Calitrated by lsram E|-Hac

e Q;m. Eln/ane. )
Aggraved by K Pokavic  Technicai Manager iﬁ#

Essued: August 78, 2014

Thés calibraton cerificabe shall nol be feproduced except in full withaut weittsn approval of the laboratory
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Multilateral Agreament for the recognition of calibration conificates

Glossary:

TSL tissue simulating licubd

NORMxy.z sensitivity in free space

ConvF sansitivity in TSL { NORM=,y,z

pcp diode compression point

CF crest factor (1/duty_cycle) of the RF signal

ABCD modulation dependent inearization parameers

Polarization ¢ i rotation around probe axis

Polarization § & rotation around an axis thal i in the plane normal o probe axis (at measurement center),

l.e., 8 =0k normal to probe axis
Connoctor Angle information used in DASY system to afign probe sensor X to the robel coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2013, “|EEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absarption Rate (SAR) in the Human Head from Wireless Communications Devices: Measuremeant
Tochniques®, June 2013

b} |EC 52208-1, “Procedure lo moasure the Specific Absorption Rate (SAR) for hand-held devices used in close
praximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
*  NORM:x, .z Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORM:x.y.z are only infermediate values, L8, the uncertainties of NORMx.y.z does not affect the E°-field
uncertainty inside TSL (see below ConvF).

»  NORM{fx.y.z = NORM.y.2 * frequancy_response (see Frequency Response Chart). This ineanzaton is
implemanted in DASY4 software versions laler than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

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

s« PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

o Axyz Bryz Cry.z Oxyz VRey.z A B, C, D are numerical linsarization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequancy noe
madia. VR Is the maximum calibration range expressed in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters: Assessed in flal phantom using E-field (or Temperature Transfer
Standard for f = 800 MHz) and inside waveguide using anatytical field distributions based on power
measurements for f > 800 MHz. The same satups are used for assessmant of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameiers are
used In DASY4 software to improve probe accuracy close fo the boundary. The sensitivity in TSL COMasponds
to NORM:x.y,z * ConvF whareby the uncertainty comasponds to that given for CoavF. A frequency dependent
ConvE Is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to + 100
MHz.

»  Sphedcal isofropy (30 deviation from isofrapy); in a feld of low gradients realized using a flal phantom
exposed by a patch antenna.

»  Sansor Offsat; The sensor offset corresponds (o the offset of vidual measurement center from the probe tip
{on probe axis). No tolerance required.

» Connector Angle: The angle is assessed using the infarmation gained by determining tha NORMx (no

uncenainty required),
Certificata No: EX3-3903_Aug14 Page 2oi 11
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EX30Vd - Sh3503 August 28, 2014

Probe EX3DV4

SN:3903

Manufactured:  September 4, 2012
Repaired: August 21, 2014
Calibrated: August 28, 2014

Calibrated for DASY/EASY Systems

(Mote: non-compatible with DASY2 systemn!)
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EX30V4- SN:3903 August 26, 2014
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903
Basic Calibration Parameters

Sensor X Sensor Y Sensor £ Unc (k=2} |
Narm (uViItVimy' ) 0.41 0.36 0.58 +10.1% |
DCP [mV)" | 101.7 103.2 84,1 | |
Modulation Calibration Parameters
UID Communication System Name A B c D YR Une"
dB | dBviv 4B mv (k=2)
o oW x| oo 00 | 10 000 | 1252 | =27 %
1 Y 0.0 0.0 1.0 134.1
| z 0.0 0.0 10 128.7

The reported uncerlainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds o a coverage

probability of approximately 95%.

* Tha uncedsinties of NRomX.Y T do not affect the Efisld uncanainty inaise TS (see Pages 5 and &)
.

liearizabon parametern uncerainty not required
! {Ancastainty is deermined using the max. deviabion from inear response applying reclangular distribution and is expressed for the scuare of tha

faelel varhie

Certfficate Mo; EX3-3003_Aug14
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EX30V4- 5N.3003 Auguest 28, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth © Unct.
f{MHz}® | Pormittivity" iSim)" ConvFX | ConwFY | ComvFZ | Alpha® | (mm) {h=2)
B35 41.5 0.80 10.03 | 1003 1003 | 051 079 | +120%
800 41.5 0.97 9.87 9.87 9.87 050 | 072 | +120%
1450 40.5 1.20 B.60 B.68 B.68 0.27 .05 | £120%
1750 40.1 1.37 B.33 8.33 B.33 055 | 0685 | £120%
1900 40.0 1.40 B.11 B.11 8.1 076 | 058 | +120%
1950 40.0 1.40 7.83 783 7.83 080 | 055 | £120%
2300 305 1.67 7.70 7.70 7.70 053 | 068 | +12.0% |
2450 39.2 1.80 738 1.38 7.39 042 0.77 +12.0 %
2600 39.0 196 | 722 7.22 .22 048 | 074 | £120%
5200 36,0 4.66 5.55 5,55 5.55 0.30 180 | #131%
5300 359 4.78 532 5.32 532 0.30 1.80 | £131%
5500 358 4.96 5.05 5.05 5.05 035 | 180 | £131%
5600 355 5.07 4.85 4.85 4.85 0.35 1.80 +13.1%
5800 353 5.27 4.74 4.74 4.74 0.40 180 | #131%

© Frequency validity above 300 MHz of = 100 MHz only applies for DASY v4.4 are highar (see Page 2), sise I & resincied 1o £ 50 MHz. Tha
iuncerningy is the RSS ol the Com® uncerisnty at calbration froquency and thi uncertainty for the indcated frequancy band. Frequency validity
Bisicrar 300 MHZ I8 £ 10, 25, 40, 50 and 70 MHz for Con assessrmants at 30, 54, 128, 150 and 230 MHs mspeciively. Abeve 5 GHz frequancy
walidity can b stended o £ 110 MHz

¥ Al froquencies betow 3 GHz, the validity of S3sue parmmatens (s and o) can be relaxed to ¢ 10% if bouid compensation formula s applied to
maasured SAR valses, A frequenciss above 3 GH, the validity of Bisue paramelens (e and a) s resiricied 1o £ 5% Tha uncartanty s the RSS of
e CoavF uncestainty for mdicated 1aigel leswee pammabers

L] aie detarmined during colibrabion. SPEAG wanrants that the remaining deviation due |0 the boundary effect afler compansalion is
always boss than = 1% fof freguencios balow 3 GHz and baiow = 2% for frsquoncies betwesn 3-8 GHz i any detanc larger than hall the probe tip

digmenter from thee boundary,
Certificate No: EX3-3803_Aug14 Pago 5 of 11
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FCCID: ZNFH955P Issue Date: Jan. 19, 2015

EX30V4- 5M:3903 August 28, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Calibration Parameter Determined in Body Tissue Simulating Media

Ralative Conductivity Deptn UneL

FiMHz)® | Permittivity” (sim)" CenvFX | ConvFY | ConvFZ | Alpha® | (mm) {k=2)
B35 55.2 0.97 9.78 B.78 9.78 020 | 147 | £120%
1750 534 1.48 B.02 B.02 B.02 0.42 086 | £12.0%
1900 533 1.52 T2 7.72 7.02 041 082 | £120%
2300 52.9 1.81 7.59 750 | 750 | oso | os0 | s120%
2450 527 1.95 1.29 7.28 729 0.80 D57 | +120%
2600 525 216 721 7.21 7.2 0.80 050 | £120%
5200 49.0 5.30 475 | 4TS 4.75 045 190 | £1319%
5300 48.8 542 4.53 4,53 4.53 045 1980 | #131%
5500 48,6 565 415 4.15 4.15 0.50 .90 | +131%
5600 48.5 5.77 401 4.0 4.01 0.50 1.80 | +£13.1%
|__5800 48.2 B.0C 4.29 4.29 4.29 0.50 1.90 | £131%

© Erpauuncy validity shove 300 MHz of £ 100 Miz anly apsiies for DASY vi.4 and higher {see Page Z), efsa i i rosincied o £ 50 MHe The
uncaetainty is the ASS of ine ConyF uncanainty of calibrafion requency Bnd The uncortainty for the indicated frequancy band. Frequancy vafidity
blovw 300 MHz is = 10, 25, 40, 50 and 70 Mz for ConvF assessments at 300 64, 128, 150 and 220 Mz respeciively. Above 5 GHz frequency
validity can be gstendod 1o £ 110 MHz
rAtmm:!ﬁn:,lheﬂhdi‘r,cﬂ'mm“{:-ndn]mbnrlindmrlnhﬂlnmmmlnﬂﬂﬂlnmﬁndm
measuned SAR values. Al lrequancies pbove 3 GHz, the validity of tasus parametors (o and o) is resériched o + 5%. The unconainty is the RSS of
the CorF unceriainty for indicated 18dGpal (asus parEmales:

® Alpha/Depth ane wicd caliration. SPEAG warrants that the remaining deviaticn due 10 the boundary effect after compansation i
mpmu-.mz1\tnf!rmmnmmaGmmmgﬁluhqm;mm}imtatwmwmrﬂﬂmmw
diamator from ihe boundary.
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Issue Date: Jan.

19, 2015

EX30NV4- SN:3903

August 28, 2014

Frequency Response of E-Field

(TEM-Cell:ifi110 EXX, Waveguide: R2Z)

Frequency response (normalized)

. I — 1
1500
f Miz]

1000 2000 2500 3000

R

e

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX30V4- SN-3903 August 28, 2014
— - no
Receiving Pattern (¢), 9 =0
=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)
Carificala No: EX3-3903_Aug14 Pages B of 11
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EX30W4- SN:3803 HAugust 38, 2014
Dynamic Range f(SARcad)
(TEM cell , foya= 19300 MHz)
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Uncertainty of Linearity Assessment: + 0.6% (k=2)
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EX30V4- BN:3903 August 28, 2014

Conversion Factor Assessment

I = 835 MHz WGLS RS (H_com#) f= 1800 MHz WGELS R22 (H_com)
an
o |
!il !
iy al
af >
- |
£ 50 £ |
i 3
£ "
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] E <} i o " -] L ! ] [ = = ] !
B ] ]
i il X1 (8]

Deviation from Isotropy in Liquid
Error (4, 8), f =900 MHz

-0 -08 08 04 02 00 02 04 08 DB 1.0
Uncertainty of Spherical Isotrapy Assessment: £ 2.6% (k=2)
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EX30DV4- SN-3D03 August 28, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle () -vifr_{
| Mechanical Surface Detection Mode enabled
Optical Surface Datection Mode disabled
Probe Gverall Langth 337 mm
Probe Body Diameter 0mm
Tip Length amm
Tip Diameter 2.5mm
Probe Tip to Sansor X Calibration Point 1 mm .
| Probe Tip to Sensor ¥ Calibration Point Tmm |
Probe Tip to Sansor £ Calibration Point 1 mm
Recommended Measurement Distance from Surface | 1.4 mm
Coerificats Mo: EX3-3803_Aug14 Page 11 of 11
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ciem  HCT (Dymstec) Cortificate No: D750V3-1014_Jul14
CALIBRA CI_ E
Objoct D750V3 - SN: 1014
Calbealion procetiss|e) QA CAL-05.49
Calibration procedure tor dipole validation kits above 700 MHz
Calibration dala; July 24, 2014
This caltwation cenificats documents the tracantslity to national standards, which ranize the physical units of measuamerds (SIh.
The measurements and the uncertainties with confidance probabiity are given on tha foliowing pages and ane part of the ceriticate
Al calinrnticns have been conducted in the clesed labomtory tacify: environment Ismpenalure (22 + 3)°C and humidity < 70%
Casbration Eguipmeni used (MATE critical for calibrafion)
Primary Stendands )] Caal Dinde (Certdicaln Mo Schaduled Calibration
Powor mster EPM-2424 GRITABOTO4 09-0e1+13 {Mo. 217-01827) Oict-14
Power sensor HP B2B1A US3raaEaTeEl 09-0ai-13 (No, 217-0182T) Cict-14
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Socondary Standards |0 & Check Dala (in housa) Schduied Chack
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Calibration Laboratory of
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The Swiss Accroditation Service b8 one of the signatories to the EA
Multilateral Agreement for the recognition ol calibratien certificatos

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) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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

¢) KDB 865664, “SAR Measurement Reguirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

« 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 Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. No uncertainty required.

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

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

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

The reported uncertainty of measurement iz 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%.
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Measurement Conditions
DASY system configuralion, &s {ar as nol given on page 1.
DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacar
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 750 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parametors 220"C 41.9 0.89 mhadm
Measured Head TSL parameters (22 0+02)"C 412+6% 0.92 mha'm £ 6 %
Head TSL temperature change during test <0.5*C — i
SAR result with Head TSL
SAR averaged over 1 em” {1 g} of Head TSL Condition
SAR measured 250 mW input power 214 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 8.31 Wikg = 17.0 % (k=2)
SAR avernged over 10 em® (10 g) of Head TSL condition
SAR measuned 250 mW input powear 1.40 Wikg
SAR for nominal Head TSL parametars nomakized to 1W 54T Wikg = 16.5 % (k=2)
Body TSL parameters
Tha following parameters and calculations were applied.
Temperature Parmittivity Conductivity
Nominal Body TSL paramaters 220°C 555 0.96 mhaim
Measured Body TSL parameters [22.0£0.2)*C 539:6% 1.00 mho'm = 6 %
Body TSL temperature change during test <05C e o
SAR result with Body TSL
SAR averaged over 1 em’ (1 g} of Body TSL Condition
SAR measured 250 mwW input power 2.24 Wikg
SAR for nominal Boady TSL parameters narmalized 1o 1W B.63 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 250 mW input poweft 1.48 Wikg
SAR for nominal Body TSL parameters normalized to 1W 5.75 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL

Impedance, transformed to fead point 542 (14251
Return Loss - 25.6 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4940 +031

Retumn Loss -43.4 dB

General Antenna Parameters and Design

Elegirical Delay (one direction) | 1.037 ns

After lang term use with 100W radiated power, only 8 slight warming of the dipole near the feedpaint can be measured.

The dipabs is made of standard semirigid coaxial cable. The center conductor of the feeding line is 1:_Isre<:1ly connected lo the
sscond armm of the dipole. The antenna fs therelone shor-circulted for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arms in ordar to Improve matching when loaded according to the position as explained in Ih-_a
“Measuremant Conditions® paragraph. The SAR data are not aflecled by this changa. The overall dipole length ks still
according 1o the Standard. _

Mo excessive foros must be appliad to the dipole arms, because they might bend or the soddered connections near the
feadpoint may ba damaged.

Additional EUT Data
Manufactured by SPEAG
Manutactured on March 22, 2010
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DASY5 Validation Report for Head TSL
Date: 24.07.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D7S0V3 - SN: 1014
Communication System: UID 0 - CW; Frequency: 750 MHz .
Medium parameters used: f= 750 MHz; o= 092 S/m: & =41.2; p= 1000 kg/m

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/EC/ANSI C63.19-2011)

DASY32 Configuration:
«  Probe: ES3DY3 - SN3205: ConvF(6.37, 6.37, 6.37); Calibrated: 30.12.2013;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2014
«  Phantom: Flat Phantom 4.9L; Type: QDOO0OP49AA; Serial: 1001

s DASYSZ 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0):
Measurement grid: dx=3mm, dy=3mm, dz=5mm

Reference Value = 53.98 V/m; Power Drift = 0,01 dB

Peak SAR (extrapolated) = 3,23 W/ikg

SAR( g) = 2.14 W/kg; SAR(10 g) = 1.4 Wikg

Maximum value of SAR (measured) = 2.52 Wikg

8
8
109
4.0
a8
1200
100
0dB =2.52 Wikg =4.01 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 17.07.2014
Test Loboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: DT50V3; Serial: DT50V3 - SN: 1014

Communication System: ULD 0 - CW;, Frequency: 750 MHz
B . | ]

Medium parameters used: f =750 MHz: o = | 8/m: & = 53.9; p = 1000 kg/m
Phantom section: Flat Section
Measurement Standard: DASYS ([EEE/NEC/ANSL C63.19-2011)
DASYS2 Configuration:

«  Probe: ESIDV3 - SN3205; ConvFi6,13, 6,13, 6.13); Calibrated: 30.12.2013;

o Sensor-Surface: 3mm (Mechanical Surface Detection)

+ Electronics: DAE4 Sn601; Calibrated: 30.04.2014

« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

« DASYS252.8.8(1222); SEMCAD X 14.6.10(7331)
Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube (:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 52.83 Vim; Power Dnift = 0,01 dB
Peuk SAR (extrapolated) = 3.28 Wikg

SAR(1 g) = 2.24 Wikg; SAR(10 g) = 148 Wikg
Maximum value of SAR (measured) = 2.61 Wikg

a8
0

-2.40
-4.80
-1.20

-9.60

-12.00

0dB = 2.61 Wikg =4.17 dBW/kg
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Impedance Measurement Plot for Body TSL

A7 Jul TEd4  1i:3@:08

EHIl 511 iU Fs 44128 83210 ELEIDpH TS0.000 DBD MHZz
L]
Dl
LY
Ca LG i
L | - '_._‘....'.
i
5 ¥
v g
15
M1d
CHZ 834 LOG 5 dB/REF -0 8 P-43,400 dB 750,600 6% AHE
! 3 4 4 - * .
I —
{ = { ! I8 ! ey
- - - + — - - - - * —
Ca |
4 + LL.L_.\ __.-'J —— 4 —_—
L i -
\ i
)| | \U |
-4 + — J _ s 3
Hld | 1 . + + - —- - ——
START SS0,000 BOO Mz ) h = STOF 950000 900 AHz
Cartificate Mo DFE0VI-1014_Juli4 Page Bol 8
HCT CO., LTD.
Report No. . . . . .
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 182 of 238
HCT-A-1501-F002 TEL: +82 31 645 6300 FAX: +82 31 645 6401



CT

HCT OO LT

FCCID: ZNFH955P

Issue Date:

Jan. 19, 2015

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughsusstrasss 43, B004 Zurich, Switzerland

Accradited by the Swiss

Accreditation Sarvice (SAS)

Accroditation No.: SCS 108

The Swiss Accreditation Service s one of the signatories to the EA
Muitilateral Agreament for the recognition of calibration cartificates

Schweirerischer Kalibrierdionst
Service sulsse d'#alonnage
Servizio svizzoro di taratura

cient  HCT (Dymstec) Cartificate No: DB35V2-4d165_Jan14
|_ . r——— — —
Object D835V2 - SN: 4d185
Calibraticn procedurs{s) QA CAL-O5.va
Calibration procedure for dipole validation kits above 700 MHz
Calibration date: January 07, 2014
This calibeation carificale documonts the aceabdity 1o national standands, which mafize the physical units of measursments (S1)
Thia measursmonts and the uncorainties with confidence probability ame ghven on the lollowing pages and ame pan of the cerificale.
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x=,y,2
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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) KDB BB5664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Decumentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s Measuremenit 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.

» 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.

¢ Fesd Point Impedance and Retum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurament at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

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

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

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%.
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS vs2a7T
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency B35 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 41.5 0.80 mho/m
Measured Head TSL parameters (22.0 £ 0.2) "C 40.7 =6 % 0,91 mho/m = B %
Head TSL temperature change during test <05°C — e
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.34 Wikg
SAR for nominal Head TSL parametars narmalized to 1W 9.24 Wikg £ 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL condition
S5AR measured 250 mW input power 1.52 Wikg
SAR for nominal Head TSL parameters normalized to TW 6.02 Wikg = 16.5 % (k=2)
Body TSL parameters
The following paramelers and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parametars 22.0°C 55.2 0.97 mha'm
Measured Body TSL parameters (220 +02)°C 56.8 £6% 1.01 mho/m £ 6 %o
Body TSL temperature change during test <05°C e asis
SAR result with Body TSL
SAR averaged over 1em’ {1 g) of Body TSL Condition
SAR measured 250 mW input powar 2.46 Wikg
SAR for nominal Body TSL parameters normalized to 1W 0.58 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® {10 g) of Body TSL condition
SAR measurad 250 mW input power 1.60 Wikg
SAR for nominal Bedy TSL paramatars normalized to 1W B.26 Wikg = 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5060 -381
Retum Loss - 28.4 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 47.2€1-5T K1
Ratum Loss -23.7dB

General Antenna Parameters and Design

Elactrical Dalay {one diraction) | 1.440 ns

Alter 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 cabde. The center conductor of the feeding lina is direclly connected to the
second arm of the dipole. The antenna ks therefore shor-clrcuiied for DC-signals. On some of the dipoles, small end caps
ara added to the dipole arms in order to improve matching when loaded acconding to the position as explained in the
‘Measurement Conditions” paragraph. The SAR data ara not affected by this change. The overall dipale length is stil
according o the Standard,

Mo excessive force must ba applied 1o 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 December 28, 2012
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DASYS Validation Report for Head TSL

Date: 07.01.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DE3ISV2; Serial: DR35SV - SN: 4d165

Communication System: UID 0 - CW; Frequency: 835 MHz

Medium parameters used: = 835 MHz; o = 0.91 $/m; & =40.7; p= 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETEC/ANSI C63.19-2007)

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(6.22, 6.22, 6.22); Calibrated: 30.12.2013;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 25.04.2013
« Phontom: Flat Phantom 4.9L; Type: QDODOP49AA; Senal: 100]

« DASYS252.8.7(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)}/Cube 0:
Measurement grid: dx=5mm, dy=5mm, de=5mm

Reference Value = 60.874 Vim; Power Drift = -0L00 dB

Peak SAR (extrapolated) = 3.54 Wikg

SAR(1 g) = 2.34 W/kg; SAR(10 g) = 1.52 W/kg

Maximum value of SAR (measured) = 2.73 Wikg

108
s
408
1200
1680
0dB =273 Wikg =436 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 07.01.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DS35Y2; Serial: D83SV2 - SN: 4d165

Communication System: UID 0 - CW; Frequency: 835 MHz

Medium parameters used: =835 MHz; o= 1.013 8/m; & = 56.8; p = 1000 kg/m ]
Phantom section: Flat Section

Measurement Standard: DASY S (IEEEIEC/ANSI C63.19-2007)

DASY 32 Configuration:
+« Probe: ES3DV3 - SN3205; ConvF(6.09, 6.09, 6.09); Calibrated: 300.12.2013;
+  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 25.04.2013
= Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

« DASYS252.8.7(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, de=5mm

Reference Value = 60,874 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 3.66 Wikg

SAR(] g) = 2.46 Wikg: SAR(10 g) = 1.6 Wikg

Maximum value of SAR (measured) = 2.86 Wike

oo

-108

0 dB = 2.86 Wikg = 4.56 dBW/kg
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Impedance Measurement Plot for Body TSL
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cient  HCT (Dymstec)

Accreditation No: SCS 108

Cartificate No: [1800V2-2d006 Mar14

CALIBRATION CERTIFICATE
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Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEEE 5td 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, June 2013

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) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d} DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

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

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 85%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.8.7
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm wilh Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperalure Permittivity Conductivity
Nominal Head TSL parameters 20°C 40,0 1.40 mho/m
Measured Head TSL parameters (22.0 =02) *C BT=6% 1.40 mha/m = & %
Head TSL temperature change during test <05 — —
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condilion
SAA maasured 250 mW input power 9.60 Wikg
SAR for nominal Head TSL parameters normalized to W 38.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g} of Head TSL condition
SAR measurad 250 mW input power 5.02 Wikg
SAA for nominal Head TSL parameters nermalized to 1W 20.0 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Body TSL parameters 220°C 533 1.52 mha'm
Measured Body TSL parameters (22.0 £0.2) “C 52526% 1.55 mha/m = 6 %
Body T5L temperature change during test <0.5%C — —
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measwred 250 mW input powar 9.67 Wikg
SAHR for nominal Body TSL parameters narmalized o TW 38.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” {10 g) of Body TSL condition
SAR measured 250 mW input power 5.11 Wikg
SAR for nominal Body TSL parameters nomalized 1o 1TW 20.2 Wikg = 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to fead poim 47.70-T0j0
Return Loss -225d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 43.7 2 -6.9 K1
Retumn Loss - 20.0 dB

General Antenna Parameters and Design

| Electrical Delay (one direction) 1.208 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected 1a the
second arm of the dipole. The antenna is therelore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms In order to improve matching when loaded according to the position as explainad in the
*Measurament Conditions® paragraph. The SAR data are not alfected by this change. The overall dipale length is still
according to the Standard.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connactions naear the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on July 23, 2001
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DASYS Validation Report for Head TSL

Duate: 24.03.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1S00V2; Serinl: DIS00V2 - SN: 2d006

Communication System: UID 0 - CW; Frequency: 1800 MHz

Medium parameters used: f= 1800 MHz; o= 1.4 8/m; £ = 38.7; p = 1000 kgfm-'
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEMEC/ANST C63.19-2007)

DASY52 Configuration:
= Probe: ES3DV3 - SN3205; ConvF(5.09, 5.09, 5.09); Culibrated: 30.12.2013:
= Sensor-Surface: Imm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 25.04.2013
=  Phantom: Flat Phantom 5.0 (front); Type: QDOMOPS0AA: Serial: 1001

« DASYS52 528701137y SEMCAD X 14.6.1007164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 94.691 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 17.7 Wikg

SAR(] g) = 9.6 Wikg: SAR(10 g) = 5.02 Wikg

Maximum value of SAR (measured) = 11.9 Wikg

a8
—'IU
-1.60
1.0
-10.80
la.4n
18,00

0dB =119 Wikg = 10.76 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 24.03.2014
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DI800V2; Serial: D1800V2 - SN: 2d006

Communication System: UID 0 - CW; Frequency: 1800 MHz

Medium parameters used: = 1800 MHz; o = 1.55 S/m; & = 52.5; p= 1000 kg.-'m"'
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEAEC/ANSI CA3,19-2007)

DASYS2 Configuration:
« Probe: ES3IDV3 - SN3205; ConvFid.86, 4.86, 4 86); Calibrated: 30.12.2013;
«  Sensor-Surface: Imm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 25.04.2013
#  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002

« DASYS23528.7(1137); SEMCAD X 14.6.10{7164)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 92.723 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 17.0 Wikg

SAR(L g) = 9.67 Wikg: SAR(10 g) = 5.11 Wike

Maximum value of SAR (measured) = 12.3 W/ke

10.80
-14.40

-ln.oa

0dB =123 W/kg = 10.90 dBW/kg
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Impedance Measurement Plot for Body TSL
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Certificate No: D1900V2-5d061_Jul14

CALIBRATION CERTIFICATE

Dbject

CaBbration procedure(s)

Calbralion dake

CA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz

July 23, 2014

Calibabon Equpment usod (MATE crtcal for caltwaton)

D1900V2 - SN: 5d061

This caliration carilicate documants the raceability 1o national standands, which maliso the physical units of massuremants (S1).
This maasunements and (e ncerainfies with confidence probalslity are given on the following pages and are part of the cenificabe

All calibatians heve bean condusted in the closed laboartory facty; anvirenmant temparature (22 = 3)°C and humidity = 70%

Primary Standards |moe Cal Dle (Certilicate No.) Scheduiled Calibration
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Type-N mismatch combination SN: 50472/ DEG2T 03-Apr-14 (Mo, 217-01821) Apr15
Rademncn Probe ESI0VG SN 3305 30-Dec-13 (Mo, ES3-3205_Dec13) Dec-14
DAE4 SN B0 30-Apr-1d (No. DAEA-G01_Aprid) Apr-15
Secondary Standands ioe Chsck Date (in house) Schaduled Check
RF genetaior AAS SMT-06 100005 Oeb-Aug-99 (in housa check Oa-13) In house check: Ocl-16
Metwork Anabynor HP B753E USATX00585 54206 1B8-0et-0 {in house check Cct-13) In house chock: Ocl-14
Hisme Function Sigrmtune
Caliteaind by Jadoh Kastmsi Lasbaratony Technician LL’
Approved by: Hatia Pokevic Technical Manages éd'?? %
Issuad: July 23, 2014
This ¢ n corificate shall nol be reproduced excepd in full wighoui witien approval of ihe laboraiory
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Accredited by the Swiss Accreditation Senice [SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilatoral Agresment for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHZ"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

» Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA conneclor to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

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

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

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%.
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Measurement Conditions
DASY systemn configuralion, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz £ 1 MHz
Head TSL parameters
The following paramaters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mha'm
Measured Head TSL parameters (220£02)"C 385=6% 1.38 mho'm £ 6 %
Head TSL temperature change during test <05"C e —
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mW input power 10.1 Wikg
SAR for nominal Head TSL paramalers nermalized 1o 1W 40.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL condifion
SAR measured 250 mWW inpul powear 528 Wikg
SAR for noménal Head TSL parametars normalized 1o 1W 21.2 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applised,
Temperature Permittivity Conductivity
Hominal Body TSL parameters 220°C 533 1.52 mho/m
Measured Body TSL parameters (22.0£0.2)*C 525:6% 1.51 mho/m = 6 %
Body TSL temperature change during test <05*C — —
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.2 Wikg
SAR for nominal Body TSL parameters normalized to 1W 40.8 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL condition
SAR measured 250 mW input power 5.30 Wikg
SAR for nominal Body TSL parameters normalized to 1W 21.6 Wikg = 16.5 % (k=2)
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Appendix {Additional assessments outside the scope of SC5108)
Antenna Parameters with Head TSL

Impedance, transfermed to feed point 51.10+62j0
Raturn Loss -24.2 dB

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 4726+ T7.0i0
Return Loss -222 dB

General Antenna Parameters and Design

Electrical Dalay (one direction) 1.193 ns

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

The dipole is made of standard semirgid coaxial cable. The canler conductor of the feeding line is directly connecied to the
sacond amm of the dipole, The antenna is theralore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loadad according to the position as explained in the
*Measurement Conditions™ paragraph. The SAR data are not affected by this change. The overall dipole length is stil
according to the Standard,

Mo excessive farce must be applied to the dipole arms, because thay might bend or the soidered connections near the
feedpoint may be damaged

Additional EUT Data
Manufactured by SPEAG
Manufactured on Decamber 10, 2004
Cartificate Mo; D1900V2-54061_Jul14 Page 4 of B
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DASYS5 Validation Report for Head TSL

Date: 23.07.2014
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d061

Communication System: UID 0 - CW; Frequency: 1900 MHz )
Medium parameters used: {= 1900 MHz; a = 1.38 §/m; & = 39.5; p = 1000 kg/m”
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEAEC/ANSLC63.19-2011)

DASYS52 Conhiguration:
« Probe: ES3DV3 - SN3205; ConvF(5.06, 5.06, 5.06); Calibrated: 30.12.2013;
+ Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 30.04.2014
» Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001

« DASYS5252.88(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: ds=3mm, dy=5mm, dz=5mm

Reference Value =99.40 Vim; Power Drift =0.02 dB

Peak SAR (extrapolated) = 18.6 Wikg

SAR(1 g) = 10.1 Wikg: SAR(10 g) = 5.29 Wikg

Maximum value of SAR (measured) = 12.9 Wikg

-16.00

-20.00

0dB=129W/kg=11.11 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Die: 23.07.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D19V 2 - SN: 5d061

Communication System: UTD 0 - CW: Frequency: 1900 MHz

Medium parameters used: = 1900 MHz: o = 1.51 S/m; g, =52.5; p= 1000 kg.."rn'L
Phantom section: Flm Section

Measurement Standard: DASYS (IEEE/IEC/ANS] C63.19-2011)

DASYS52 Configuration:
s Probe: ES3IDV3 - SN3205; ConvF(4.76, 4.76, 4.76); Calibrated: 30.12.2013;
+ Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 30.04.2014
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOP30AA; Serial: 1002

« DASYS252.8.8(1222), SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid; ds=5mm, dy=5mm, dz=5mm

Reference Value = 96,22 Vim; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 17.8 Wikg

SAR(1 g) = 10.2 Wikg; SAR(10 g) = 5.39 W/kg

Maximum value of SAR (measured) = 12.9 Wikg

-8.00
-12.00

-16.00

-20.00

0dB =129 Wikg = 11.11 dBW/kg
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Impedance Measurement Plot for Body TSL
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CALIBRATION CERTIFICATE

Object D2450V2 - SN: 743

Caltwation procedure|s) QA CAL-05.va

Callbration procedure for dipole validation kits above 700 MHz

Calibration data’ Juby 24, 2014

This enlibration cortilicate documents the iraceability 10 national standards, which reallze the physkcal units of measurements (S1).
The measumaments and thi uncarminties with confidance probability ane given on the following pages and ke pan of the cordhcate.

Al calibratons have been conducted In the closed laboratony facility: emdrenment lemparatume (22 = 3)°C and humidity < T0%
Calibration Equipment usad (MATE crilical lor calibsation)

lio#

P

Isswad: July 25, 2014
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Type-N mismaich combination SN: 50472 [ 0632T 03-Apr-14 (Mo, 217-01821) Apr-15
Falarence Probe ES30V3 5h: 3205 30-Dec-13 (Mo, ES3-2205_Dect 3} Dec-14
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Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

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) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHzZ"

Additional Documentation:
d) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

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

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

+ Feed Point Impedance and Return Loss! These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated Is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

SAR measured: SAR measured at the stated antenna input power,
SAR narmalized: 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.

The reported uncerainty 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
prabability of approximately 95%.

Cerificate Mo: D2450W2-T43_Jul14 Pago 2 ol B
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Measurement Conditions
DASY system configuration, as far as not given on paga 1.
DASY Version DASYS VE2Ba8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy. dz =5 mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and caleulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 382 1.80 mho/m
Measured Head TSL parameters (22.0£02)°C I7B:6% 1.85 mho/m + 6 %
Head T5L temperature change during test <05"C — =
SAR result with Head TSL
SAR avernged over 1 em” (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.6 Wika
SAR for nominal Head TSL parametars nermalized to 1W 53.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL condition
SAR measured 250 mW Inpul power 6.28 Wikg
SAR lor nominal Head TSL parameters nermalized o 1W 24,8 Wikg = 16.5 % (k=2)
Body TSL parameters
The follewing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 527 1.95 mho/m
Measured Body TSL parameters (22.0£02)"C 506+6% 2.03 mho/m =6 %
Body TSL temperature change during test =05"C -
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.2 Wikg
SAR for nominal Body TSL paramaters nosmalized to 1W 51.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® {10 g) of Body TSL condition
SAR measured 250 mW |nput power 6.07 Wikg
SAR for nominal Body TSL paramaters nomalized 1o 1W 23.9 Wikg = 16.5 % (k=2)
Cenificale Mo: D2450M2-743_Jul1d Page 3of B
HCT CO., LTD.
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL

Impedance, transiormed to feed point 5320+45i0
Retum Loss -25.5dB

Antenna Parameters with Body TSL

Impedance, transtormed to feed paint 5080 +63j0
Return Loss -24.1d8

General Antenna Parameters and Design

I Electrical Delay (one direction) 1.160 ns

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

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding line is direcily connected 1o the
second arm of the dipole. The antenna is therefore shon-circuited for DC-signals. On somea of the dipofes, small end caps
are added to the dipole ams in arder to improve matching whan loaded according to the posiion as wplained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overal dipole length is stil
according to the Standard

Mo excassive force must be applied to the dipole arms, because they might bend or the scldered connections near the
feedpoint may be damaged,

Additional EUT Data
Manufacturad by SPEAG
Manufactured on December 01, 2003
Cartificata No: D2450V2-743_Jull4 Page 4 al 8
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DASYS Validation Report for Head TSL

Dane: 24.07.20014
Test Labormtory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 743

Communication System: UID 0 - CW; Frequency: 2450 MHz )
Medium parameters used: £ = 2450 MHz: o = 1.85 5/m; & = 37.8; p= 1000 kg/m
Phantom section: Flat Section

Measurement Standard: DASYS (IEEENEC/ANSI C63.19-2011)

DASY 32 Configuration:

« Probe: ES3DV3 - SN3205; ConvF(4.53, 4.53, 4.53); Calibrated: 30.12.2013;

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAES Sn601; Calibrated: 30.04.2014

Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001

« DASYS5252.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=3mm, dz=5mm

Reference Value = 102.3 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 28.0 Wikg

SAR(1 g) = 13.6 Wikg: SAR(10 g) = 6.28 W/ikg

Maximum value of SAR (measured) = 17.8 Wikg

m
—8
aay
am
L3S
1780
F12% \
0dB = 17.8 Wikg = 12.50 dBW/kg
Certificate Mo: D2450V2-T43_Jul14 Page 5of B
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 16.07.2014
Test Laboratory: SPEAG, Zurich, Switzerlund
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 743

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium paramelers used; { = 2450 MHz; o = 2.03 $/m; & = 50.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/EC/ANSI C63,19-2011)

DASY 52 Configuration:
+ Probe: ES3DV3 - SN3205; ConvFi4.35, 4.35, 4.35); Calibrated: 30.12.2013:
+  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2014
« Phantom: Flat Phantom 5.0 (hack); Type: QDOOOP50AA; Senal: 1002

o DASYS2 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=3mm

Reference Value = 95,80 Vim; Power Drift = -0.01 dB

Peak SAR (extrupolated) = 27.7 Wikg

SAR(1 g) = 13.2 Wikg: SAR(10 g} = 6.07 Wikg

Maximum value of SAR (measured) = 17.5 Wikg

n

o

T

0o

1188

1848

r10m

0dB=17.5W/kg= 1243 dBW/kg
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Impedance Measurement Plot for Body TSL
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ciet  HCT (Dymstec) Cortificate No: D2600V2-1015_Apri4

|CALIBRATION CERTIFICATE

[
| oot D2600V2 - SN: 1015

Callbiaton procedumi(s) QA CAL-05.v3
Calibration procedure for dipole validation kits above 700 MHz

Cadibration daby: April 23, 2014

This calibration cerificale docurnents ihe traceabdity o national standards, which reaize the physical units of measurements |S)
Tha measursments and the uncertainties with confidence probabifity are given on the followng pages and ane pan of the candicats

All calirlions have been conducted in the closod abomiary tacllty: amvironmant lemparatum (22 = 3)°C and humidty < 70%

Calration Equipmont wsed (METE cilical for calibration)

Primusy Siandarnds 108 Cal Date (Cartificate No.} Scheduled Cabration

Powor mister EPM-H2A GEATAB0TO4 09-0ci-13 (Mo, 21701 BET) Cict-14
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Type-N mismalch combinabon SM: 50472/ DER2T O3-Ape-14 (Mo, 217-01821) Apr-15

Fisferonce Probe ES30V3 SM:- 3205 30-Dec-13 [(No. EB3-3205 Dec1d) Dac-14
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM xy,z
M/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigques”, June 2013

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

c) KDB BR5664, “SAR Measurement Requirements for 100 MHz to 6 GHZ"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

= Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

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

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

The reported uncerainty 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 85%.
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Measurement Conditions
DASY systemn conliguration, as far as not given on page 1.
DASY Version DASYS V5287
Extrapolation Advanced Extrapolation
Phantom Meodular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 MHz £ 1 MHz
Head TSL parameters
The foliowing parameters and calculafions were applied.
Temperalure Permittivity Conductivity
Nominal Head TSL parameters 20°C 3|0 1.96 mho/m
Measured Head TSL parameters (220 +02)"C 37 T7T+6% 1.98 mho/m £ 6 %
Head TSL temperature change during test <05"C — e
SAR result with Head TSL
SAR averaged over 1 em’ |1 g) of Head TSL Candition
S5AR measured 250 mW input power 14,6 Wikg
SAR lor nominal Head TSL parametars normalized to 1W 57.7 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL contition
SAR measured 250 mW input power B6.51 Wikg
SAHR for nominal Head TSL parameters narmalized 1o 1W 258 Wikg = 16.5 % (k=2)
Body TSL parameters
Tha following parametars and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TS5L parameters 220°C 525 2,16 mhao/m
Measiured Body TSL parameters (22.0202)°C 502 6% 219 mho/m = 6 %
Body TSL temperature change during test <05°"C == iz
SAR result with Body TSL
SAR averaged over 1 cm”® (1 g) of Body TSL Condition
SAR measured 250 mW input power 14.1 Wikg
SAR for nominal Body TSL parameters normalized 1o TW 55,5 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL condition
SAR measured 250 mWW input power 6.25 Wikg
SAR for nominal Body TSL parametars normalized to 1W 24.7 Wikg = 18.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 48.102- 3.2 |
Raturn Loss - 29.6 dB

Antenna Parameters with Body TSL

Impadance, transformed 1o leed point 46.64(1-2.0]0
Return Loss - 27,9 dB

General Antenna Parameters and Design

Electrical Delay {ore direction) | 1.150 ns

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

The dipale is made of standard samarigid coaxial cable. The center conductor of the feeding line is directly connectad to the
sacond arm of the dipale. The antenna is therafore short-circuifed for DC-gignals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according o the position as explained in the
*Measurement Condilions® paragraph. The SAR data are nol aflected by this change. The overall dipole length is still
acconding 1o the Standard.

Mo excessive force must be apphad to the dipola arms, because they might bend or the solderad connections near the
fesdpaint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on October 30, 2007
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DASYS Validation Report for Head TSL

Date: 23.04.2004

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1015

Commy

unication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: {= 2600 MHz; o = 1.98 8/m; £, =37.7: p= 1000 L,L‘..I'JII1
Phantom section: Flat Section
Measurement Standard: DASYS (IEEENEC/ANSL C63.19-2007)

DASYS52 Configuration:

Probe: ES3DV3 - SN3205; ConvFi4.46, 4.46, 4.46); Calibruted: 30.12.2013;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 25.04.2013

Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA: Serial: 1001

DASYS2 52.8.7(1137% SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=5mm
Reference Value = 102.6 ¥/m; Power Drifi = 0.03 dB
Peak SAR (extrapolated) = 31.2 Wikg

SAR(1

g) = 14.6 Wikg: SAR(10 g) = 6.51 W/kg

Maximum value of SAR (measured) = 19.2 Wikg

“5.00

-10.00

-15.00

-20.00

-25.00

0dB =192 Wikg = 1283 dBW/kg
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Impedance Measurement Plot for Head TSL

I3 hpr J@ld  11195:10

EHI 514 LU F35 340409 ¢ L1523 0 19418 pfF 2 600,000 020 MHz
L]
Dw 1
T }' P 1
! ?’ I
3

l [

v /
g
16"
Hid
CHZ §ii  LOG 3 dB/REF =20 B E B-29610 08 2 600,900 099 HHz

{ 4 . - - + - - i . |

Ca r‘_/_'_,_,-.,-’—"'d =
"'\-\.\_\_\_H_ L
| i 1 I 3 _..-:’i
_\ -

Prie } | | e
e - '

Hid - 11 4

ETART 2 400,800 06D Mz ; - STOP 2 BO0.G00 DO MHz
Cartificate No: D2600V2-1015_Apr1d Page 6ol B
HCT CO., LTD.
Report No. . . . . .
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 220 of 238

HCT-A-1501-F002 TEL: +82 31645 6300 FAX: +82 31 645 6401



CT

HCT OO LT

FCCID: ZNFH955P Issue Date: Jan. 19, 2015

DASY5 Validation Report for Body TSL

Date: 23.04.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1015

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: = 2600 MHz; o = 2.19 5/m; £, =50.2; p= 1000 kg/m'
Phantom section: Flat Section

Meansurement Standard: DASYS (IEEETEC/ANSI C63.19-2007)

DASYS2 Configuration:
« Probe: ESIDV3 - SN3205; ConvF(4.24, 4.24, 4. 24} Calibrated: 30.12.2013;
» Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electromics: DAE4 Sn601; Calibrated: 25.04.2013
« Phantom: Flat Phantom 5.0 (back): Type: QDOOOPS0AA; Serial: 1002

« DASYSZS52.8.7(1137) SEMCAD X 14.6.10{7164)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5Smm

Reference Value = 95.718 Vim; Power Drift =0.00 dB

Peak SAR (extrapolated) = 30.7 W/ikg

SAR(1 g) = 14.1 W/kg; SAR(10 g) = 6.25 W/kg

Maximum value of SAR (measured) = 189 Wikg

-5.00
-10.00
-15.00

-20.00

-25.00

0dB =189 W/kg = 12.76 dBW/kg
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Impedance Measurement Plot for Body TSL
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Accrediied by the Swiss Accreddation Sarvice (SAS) Accreditation No.: SCS 108

Thi Swiss Accreditation Service is one of the signatories 1o the EA

Multilateral Agresment for the recognition of calibration certificates

ciet  HCT (Dymstec) Certificate No: D5GHZV2-1107_Jan14
CALIBRATION CERTIFICATE |
Olbject DsGHzV2 - SN: 1107

Calibration procedure(s) QA CAL-22v2

Calibration procedure for dipole validation kits between 3-6 GHz

Cafbrafion date: danuary 27, 2014

This calibration cenificale documents the irsceability 1o natienal standasda, which realize tha physical units of maasuremants (51).
The measuremants and the unceraingies with confidence probabiity are given on the icllowing pages and are part of the cerificate

ANl calibeations heve bean conducted in the closed laboratony lacility: amd@mnment tempetature (22 + 3)°C and humidity < T0%.

Calibrabon Equipman used (MATE critical for caBbration)

Primary Standands 1D a Cal Date (Cortificaie Mo.) Schaduled Caltiration
Pt milar EPM-L420 GHITA80704 09-0ct-13 (Mo, 217-0182T) Det-14

Powssr semnsce HP B4B1A USHTEE2TEY 03-0cd-13 (Mo, 217-01827) Oct-14

Power sansor HP B481A MYd 108237 09-0hct-13 (Mol 21701 828) Oct-14

Raferonce 20 dB Attanustor SM: 5058 [20k) O4-Ape13 (Mo, 217-01728) Apr-14

Type-N mismatch combination SN: 5047.3 / DB32T Dd-Apa-13 (No. 217-01739) Apr-14

Felmrance Proba EX30VE SH: 3503 30-Dec-13 (No. EX3-3503 _Decid) Dhsc-14

OAEL ShE 601 25-Apr-13 (No. DAE4-601_Aprid) Ape14

Secondary Standands mo# Check Date (in houss) Scheduled Chack

AF ganemior RAS SMT-08 100005 Od-Aug B (in house check Oct-13) I housa check: Oct-16
Metwork Anatyzer HP 8753E US3TI00585 S4206 1B-Oct-0 (in houss check Oct-13) In housa check: Oct-14

Nama Funclion

Signature
Calitratod by \srme ER-Haoug Labombory Techhician
Appimd By Halia Pokovic Factinical Masager ﬁg

Essued: January 27, 3014

Thits calibration coddicate shall nol ba reproduced axcept in full withoul witten approval of the inbombory.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzeriand

5 Schweirerischer Kalibrierdienst

c Service sulsse d'dalonnoge
Servizio svizzero di tarature

S  Swiss Calibration Sarvice

Accrodited by the Swiss Accredintion Senice (SAS) Accraditntion No.: SCS 108
The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agresment for the recognition of calibration cerificates

Glossary:

T5L tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEC 62209-2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld
and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to
6 GHz: Human models, Instrumentation, and Procedures”; Part 2: “Procedure to determing
the Specific Absorption Rate (SAR) for including accessories and multiple transmitters”,
March 2010

b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

c) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, June 2013

Additional Decumentation:
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.

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

= Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

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

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

The rted uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution carrespands to a coverage
probability of approximately 55%.
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Measurement Conditions
DASY system configuralion, as far as not given on page 1.

DASY Version DASYS V5287
Extrapolation Advanced Extrapalation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy = 4.0 mm, dz =1.4mm Graded Ratio = 1.4 (Z direction)

5200 MHz = 1 MHz
5300 MHz + 1 MHz
Frequency 5500 MHz + 1 MHz
5600 MHz £ 1 MHz
5800 MHz =1 MHz

Head TSL parameters at 5200 MHz
The lollowing parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 20°C 360 4 66 mhaim
Measured Head TSL parameters (220=02)"C 35.0+6% 445 mho/m £ 6 %
Head TSL temperature change during test <0.5°C -~

SAR result with Head TSL at 5200 MHz
SAR averaged over 1cm’ (1 g) of Head TSL Condifion
SAR measured 100 mW input power 7.83 Wikg
SAR for nominal Head TSL parameters normalized to 1W 77.8 Wikg = 19.9 % (k=2)
SAR averaged over 10 em’ (10 g) of Hoad TSL condition
SAR measured 100 mW input power 2.25 Wikg
SAR for nominal Head TSL parameters normalized o 1W 22,3 Wikg =19.5 % (k=2)
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Head TSL parameters at 5300 MHz
Tha following parameters and calculalions were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 35.8 4.786 mho/m
Measured Head TSL parameters (22.0=0.2)"C 3M9+6% 4.54 mho/m =6 %
Head TSL temperature change during test «<05"C e e
SAR result with Head TSL at 5300 MHz
SAR averaged over 1 em” 1 g) of Head TSL Condition
SAA measured 100 mW input power 8,35 Wikg
SAR lor nominal Head TSL parameters nomalized to 1W B2.9 W/ kg =18.9 % (k=2)
SAR averaged over 10 em® {10 g} of Head TSL condition
SAR measured 100 mwW input power 2.41 Wikg
SAR for nominal Head TSL parameters narmalized 1o 1YW 23,9 Wikg = 19.5 % (k=2)
Head TSL parameters at 5500 MHz
The lollowing parameters and calculations were applied.
Temperature Permittivity Conductivity
MNominal Head TSL parameters 220°C 356 4,96 mho/m
Measured Head TSL parameters (220 +£02)°C MBE:E% A4.T74 mho/m =6 %%
Head TSL temperature change during test <05°C — e
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measurad 100 mW input power B.AT Wikg
SAR for nominal Head TSL parameters nomalized 1o 1W 84.0 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAH measured 100 mW input power 242 Wiy
SAR for nominal Head TSL paramelers normalized o 1W 24.0 Wikg = 19.5 % (k=2)
Cerificate Mo: DSGHzZV2-1107_Jan14 Page 4 o 16
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Head TSL parameters at 5600 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 355 5.07 mho/m
Measured Head TSL parameters {(220=02)"C JM5+6% 486 mho'm + 6 %
Head TSL temperature change during test <0.5°C - eae
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 100 mW input power B.37 Wikg
SAR for nominal Head TSL parameters normalized to 1W 83.0 Wikg = 19.5 % (k=2)
SAR averaged over 10 em” {10 g} of Head TSL condition

Report No.

HCT-A-1501-F002

SAR measured

100 mW input power

2.39 Wikg

SAR for nominal Head TSL parameters

normalized 1o 1W

23.7 Wikg = 19.5 % (k=2)

Head TSL parameters at 5800 MHz

The following parameters and caloulations wene applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 353 5.27 mha'm

Measured Head TSL parameters (22.0£0.2)°C 32=6% 5.07 mho/m £ 6 %

Head TSL temperature change during test <05°C e =
SAR result with Head TSL at 5800 MHz

SAR averaged over 1 em” {1 g) of Head TSL Caondition

SAR measured 100 mW input powar 8.01 Wikg

SAR for nominal Head TSL parameters normalized to 1W 70.4 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2.28 Wikg

SAR lor nominal Head TSL parameters normalized to TW 22.6 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5200 MHz
The Iflowing parameters and calculations weara applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 49.0 5,30 mho/m
Measured Body TSL parameters (22.0+02)"C 473+6% 5.44 mho/m £ 6 %
Body TSL temperature change during test <05°C wees —
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 cm® (1 g} of Body TSL Condition

SAR measured

100 mW input power

7.52 Wikg

SAR for nominal Body TSL parameters

nommalized to 1W

74.7 Wikg = 19.9 % (k=2)

SAR averaged aver 10 cm” (10 g) of Body TSL

condition

SAR measured

100 mW input power

2.10 Wikg

SAR for nominal Body TSL paramelers

nommalized 1o 1W

20.8 Wikg = 18.5 % (k=2)

Body TSL parameters at 5300 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 489 542 mha/m
Measured Body TSL parameters (22.0£0.2)"C 47.2+6% 5,57 mho/m £6 %
Body TSL temperature change during test <0.5"C = L
SAR result with Body TSL at 5300 MHz
SAR averaged over 1 cm” (1 g) of Bady TSL Condition
SAR measured 100 mW input power T.63 Wikg

SAR for nominal Body TSL parameters

nomalized 1o 1W

75.8 Wikg =19.9 % (k=2)

SAR averaged over 10 em” (10 g) of Body TSL condition
SAR measured 100 mW input powear 214 Wikg
SAR for nominal Body TSL paramaters nomalized to 1W 21.2 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5500 MHz
Thea following paramatars and calculations were applied.
Temperature Permittivity Conductivity

MNominal Body TSL parameters 220°C 48.6 5.65 mho/m

Measured Body TSL parameters (220+02)"C 468 6% 5.84 mho/m £ 6 %

Body T5L temperature change during test <0.5°C —_— e
SAR result with Body TSL at 5500 MHz

SAR averaged over 1 cm’ (1 g) of Body TSL Condition

SAH measured 100 mW input power 7.96 Wikg

SAHR for nominal Body TSL parameders

nomalized to 1W

79.1 Wikg £ 19.9 % (k=2)

SAR averaged over 10 cm” (10 g) of Body TSL

coendition

SAR measured

100 m\W input powear

2.21 Wikg

SAR for nominal Body TSL parameters

nommakized to 1W

21.9 Wikg = 19.5 % (k=2)

Body TSL parameters at 5600 MHz

Temperature Parmittivity Conductivity
Hominal Body TSL parameters 220°C 48.5 5.77 mhodm
Measured Body TSL parameters (220+02)°C 46626% 588 mho/m = 6 %
Body TSL temperature change during test <05°C —

SAR result with Body TSL at 5600 MHz

SAR averaged over 1 em’ (1 g) of Body TSL Conditiorn
SAR measured 100 mwW nput power 8.07 Wikg
SAR for nominal Body TSL parameters normalized o 1W B0.2 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR maasured 100 mW inpul powar 2.24 Wikg
SAR lor nominal Body TSL parametars normalized to 1W 22.2 Wikg = 19.5 % (k=2)

Thi following parameters and calculations ware applied.
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Body TSL parameters at 5800 MHz
The following parameters and calculations were applied

Temperature Permittivity Conductivity

MNominal Body TSL parameters 220°C 482 .00 mho/m
Measured Body TSL parameters {220+02)°C 463+6% 6.23 mho/m + 6 %
Body TSL temperature change during test <Q5°C e —

SAR result with Body TSL at 5800 MHz
SAR averaged over 1 em” {1 g) of Body TSL Condition
SAR measurad 100 mW input power 7.49 Wikg
SAR for nominal Body TSL parameters normalized to 1W T4.4 Wikg = 19.9 % (k=2)
SAR averaged over 10 em” (10 g) of Bady TSL condition
SAR measured 100 mW inpul power 2.07 Wikg
SAR lor nominal Body TSL parameters normalized 1o 1W 20.5 Wikg = 19.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL at 5200 MHz
Impedance, transformed to feed point 48.9 (1 - 10.5 ji1
Return Loss -19.5d8
Antenna Parameters with Head TSL at 5300 MHz
Impedance, transiarmed to fead paint 4920-T4i0
Return Loss -226dB
Antenna Parameters with Head TSL at 5500 MHz
Impedance, transformed 1o feed paint 51.041-5.4 ji1
Aetum Loss -25.3dB
Antenna Parameters with Head TSL at 5600 MHz
Impedancs, fransformed to feed point 53TR-57K0
Aeturn Loss - 237 d8
Antenna Parameters with Head TSL at 5800 MHz
Impedanca, transformed to lead paim 55.060-58[0
Fieturn Loss -228dB
Antenna Parameters with Body TSL at 5200 MHz
Impedance, transformed 1o leed point 48.201-9.7 0
Aeturn Loss -20.2 dB
Antenna Parameters with Body TSL at 5300 MHz
Impedanca, transformed to feed poant 4960 -67 02
Return Loss -23.5dB
Antenna Parameters with Body TSL at 5500 MHz
Impedanca, transformed to feed point 51.00-4.72
Return Loss - 26.5 dB
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Antenna Parameters with Body TSL at 5600 MHz

Impedance, transfarmed fo fead paint 54560 -46j0
Retum Loss -24.1d8

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformead to feed point 56.1 61 - 4.2 j1
Return Loss -23.1d8

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.196 ns

After long term use with 100W radiated power, only a slight warming of the dipole near ihe 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
sacond arm of the dipole. The antenna is theralore shert-clrcuited for DC-signals, On some of the dipoles, small end caps
are added to the dipole arms in ordar 1o improve matching when loaded according 1o the position as explained in the
*Measurement Conditions® paragraph. The SAR data are not affected by thés change. The overall dipole length is still
acconding 1o the Standard.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 11, 2011
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DASYS Validation Report for Head TSL

Date: 27.01.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole SGHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1107

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: = 5200 MHz; o = 4.45 S.nfm £o=15; p= 1000 kg/m’ , Medium parameters used: f
= 5300 MHz: o = 4.54 5/m; &= 34.9; p = 1000 kg/m’ , Medium parameters used: [ = 5500 MHz; o= 4.74
Sfm; a, 34.6; p= 1000 kg_,.l'm Medium parameters used: f = 5600 MHz; o = 4.86 S/m; &= 34.5; p= 1000
kg/m’ , Medium parameters used: = 5800 MHz: o= 5.07 S/m; & = 34.2; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANS] C63.19-2007)

DASYS2 Configuration:

» Probe: EX3DV4 - SN3503; ConvF(3.52, 5.52, 5.52); Calibrated: 30.12.2013, ConvF(5.2, 5.2, 5.2);
Calibrated: 30.12.2013, ConvF(5.01, 5.01, 5.01); Calibrated: 30,12.2013, ConvF(4.86, 4.86, 4.86);
Calibrated: 30.12.2013, ConvF(4.91, 4.91, 4.91); Calibrated: 30.12.2013;

»  Sensor-Surface: 1.4mm (Mechanical Surface Detection)

= Electronics: DAE4 Sn601; Calibrated: 25.04.2013

« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
« DASYS52528.7(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube (}: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 63,171 Vim; Power Drift = 0,01 dB

Peak SAR (extrapolated) = 28.2 Wikg

SAR(I g) = 7.83 W/kg; SAR(10 g) = 2.25 Wikg

Maximum value of SAR (measured) = 17.8 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 64,166 V/m; Power Drifi = 0.06 dB

Peak SAR (extrapolated) = 31.1 Wikg

SAR(1 g} = 835 Wike: SAR(10 g) = 2.41 Wikg

Muximum value of SAR {measured) = 19.3 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 63.499 Vim; Power Drift = 0,08 dB

Peak SAR (extrapolated) = 32.9 Wikg

SAR(L g) = 8.47 W/kg; SAR(LD g) = 242 Wikg

Maximum value of SAR (mensured) = 19.7 Wikg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 62,691 Vim; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 32.8 Wikg

SAR(1 g) = 8.37 Wike: SAR(10 g) = 2.39 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube (: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Valuc = 60.600 Vim; Power Drift = 0,07 dB

Peak SAR (extrupolated) = 33.0 Wikg

SAR(I g) = 8.01 Wikg; SAR(10 g) = 2.28 W/kg

]
[1
.00
Az.00
BT
2400
-30.08

0dB=193W/keg= 1286 dBW/kg
Caorificate Mo: D5GHzV2-1107 _Jan14 Page 12 ol 18
HCT CO., LTD.
Report No. . . . . .
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 234 of 238

HCT-A-1501-F002 TEL: +82 31645 6300 FAX: +82 31 645 6401



CT

HCT OO LT

FCCID: ZNFH955P Issue Date: Jan. 19, 2015

Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 24.01.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGH2zV2 - SN: 1107

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: = 5200 MHz; o = 544 5/m; &, = 4]’ 3 p= 1000 kg/m" , Medium parameters
psed: = 5300 MHz: o = 5.57 5/m; r,, =472, p= 1000 l.y'm Medium parameters used: f= 5500 MHz; o =
5.84 Sfm; &= 46.8; p= 1000 kg/m’ , Medium parameters used: f = 5600 MHz: o = 5.98 S/m: &= 46.6;p=
1000 kg!:n Medium parameters used: = 3800 MHz; o = 6.23 5/m; & = 46.3; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASYS (IEEEMIEC/ANS] C63,19-2007)

DASYS52 Configuration:

«  Probe: EX3DV4 - SN3503; ConvF(3.01, 5.01, 5.01); Calibrated: 30,12.2013, ConvF{4.76, 4.76,
4.76); Calibrated: 30,12.2013, ConvFi(4.52, 4.52, 4.52); Calibrated: 30.12.2013, ConvFi(4.3, 4.3, 4.3}
Calibrated: 30.12.2013, ConvF(4.47, 4.47, 4.47); Calibrated; 30.12.2013;

o Sensor-Surface: | 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 25.04.2013

« Phantom: Flat Phantom 5.0 (back); Type: QDODOPS0AA; Seral: 1002
« DASYS52528.7(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 58,992 Vim; Power Drift = 0,01 dB

Peak SAR (extrapolated) = 29.6 Wikg

SAR(1 g)=7.52 Wikg:; SAR(10 g) = 2.1 Wikg

Maximum value of SAR (measured) = 17.3 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 58.567 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 31.0 Wikg

SAR(] g) = 7.63 Wirkg; SAR(10 g) = 2.14 W/kg

Maximum value of SAR (measured) = 17.8 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Valoe = 58.552 Vim; Power Dnft =-0.01 dB

Peak SAR (extrapolated) = 34.3 W/kg

SAR(I g) = 7.96 W/kg; SAR(10 g) = 2.21 W/kg

Maximum value of SAR (measured) = 18.9 Wikg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 58,338 V/im: Power Dnft =-0.01 dB

Peak SAR (extrapolated) = 35.7 W/ikg

SAR(1 g) = 8.07 W/ikg: SAR(10 g) = 2.24 W/kg

Maximum value of SAR (measured) = 19.4 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 55.156 V/m; Power Drift =-(.02 dB

Peak SAR (extrapolated) = 34.8 Wikg

SAR(1 g) =749 W/kg; SAR(10 g) = 2.07 Wikg

Muximum value of SAR (measured) = 18.2 Wikg

il

o

00

1200
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3000

0dB =182 Wikg= 12.60 dBW/kg
Cartificate Mo. D5GHV2-1107_Jan14 Page 15 af 16
HCT CO., LTD.
Report No. . . ) ) )
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 237 of 238

HCT-A-1501-F002 TEL: +82 31645 6300 FAX: +82 31 645 6401



CT

HCT OO LT

FCCID: ZNFH955P Issue Date: Jan. 19, 2015

Impedance Measurement Plot for Body TSL
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