HCT

T LTS

FCC ID: ZNFD855P Issue Date: May. 29, 2014

Il Verification Data (1 900 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 202 C
Test Date: Apr. 28, 2014

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

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

Medium parameters used: f = 1900 MHz; ¢ = 1.42 mho/m; ¢, = 39.1; 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: ET3DV6 - SN1605; ConvF(5.2, 5.2, 5.2); Calibrated: 2014-01-31
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn466; Calibrated: 2014-02-27

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

Verification 1900MHz/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 4.60 mW/g

Verification 1900MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 59.8 V/m; Power Drift = -0.010 dB
Peak SAR (extrapolated) = 6.76 W/kg

SAR(1 g) = 4.1 mW/g; SAR(10 g) = 2.3 mWI/g
Maximum value of SAR (measured) = 4.56 mW/g

dB
0.000
-3.56
-F12
-10.7
-14.2

-17.8

0 dB = 4.56mW/g
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T LTS

FCC ID: ZNFD855P Issue Date: May. 29, 2014

[l Verification Data (1 900 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 205 C
Test Date: Apr. 29, 2014

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

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

Medium parameters used: f = 1900 MHz; o = 1.5 mho/m; ¢, = 52.3; 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: ET3DV6 - SN1605; ConvF(4.57, 4.57, 4.57); Calibrated: 2014-01-31
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn466; Calibrated: 2014-02-27

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

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

Verification 1900 MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 59.1 V/m; Power Drift = -0.053 dB
Peak SAR (extrapolated) = 6.73 W/kg

SAR(1 g) = 4.09 mWI/g; SAR(10 g) = 2.22 mW/g
Maximum value of SAR (measured) = 4.54 mW/g

dB
0.000
-3.46
-6.92
-10.4
-13.8

-17.3

0 dB = 4.54mW/g
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HCT

T LTS

FCC ID: ZNFD855P Issue Date: May. 29, 2014

Il Verification Data (1 900 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 214 C
Test Date: May. 08, 2014

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

Communication System: UID 0, CW (0); Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.437 S/m; ¢, = 38.872; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3968; ConvF(7.91, 7.91, 7.91); Calibrated: 2014-01-08;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2013-09-30

Phantom: SAM with CRP v5.0_Front_20120517; Type: QD0O00P40CD; Serial: TP:xxxx
Measurement SW: DASY52, Version 52.8 (7); SEMCAD X Version 14.6.10 (7331)

Verification Head 1900MHz/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 4.53 W/kg

Verification Head 1900MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 54.36 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 8.18 W/kg

SAR(1 g) =4.01 W/kg; SAR(10 g) = 1.98 W/kg

Maximum value of SAR (measured) = 4.41 W/kg

-5.63
-11.27
-16.90
-22.54
-28.17
0 dB = 4.53 W/kg = 6.56 dBW/kg
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HCT

T LTS

FCC ID: ZNFD855P Issue Date: May. 29, 2014

[l Verification Data (1 900 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 205 C
Test Date: Apr. 30, 2014

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

Communication System: UID 0, CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.499 S/m; ¢, = 52.292; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: EX3DV4 - SN3968; ConvF(7.59, 7.59, 7.59); Calibrated: 2014-01-08;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2013-09-30

Phantom: Triple Flat Phantom 5.1C-2014-02-21; Type: QD 000 P51 CA; Serial: xxxx
Measurement SW: DASY52, Version 52.8 (7); SEMCAD X Version 14.6.10 (7331)

1900MHz Verification/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 4.72 W/kg

1900MHz Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 47.25 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 7.22 W/kg

SAR(1 g) =4.04 W/kg; SAR(10 g) = 2.11 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 4.51 W/kg

-h.71
-11.42
1713

-22.83

-28.54

0 dB =4.72 W/kg = 6.74 dBW/kg
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HCT

T LTS

FCC ID: ZNFD855P Issue Date: May. 29, 2014

Il Verification Data (2 450 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 20.0 C

Test Date: Apr. 28, 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; ¢ = 1.8 mho/m; ¢, = 39.8; 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: ET3DV6 - SN1609; ConvF(4.64, 4.64, 4.64); Calibrated: 2013-09-23
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn466; Calibrated: 2014-02-27

- Phantom: 835/900 Phamtom ; Type: SAM

Verification 2450MHz/Area Scan (81x81x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 5.93 mW/g

Verification 2450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 53.7 V/m; Power Drift =-0.110 dB
Peak SAR (extrapolated) = 12.6 W/kg

SAR(1 g) = 5.3 mW/g; SAR(10 g) = 2.36 mW/g
Maximum value of SAR (measured) = 5.86 mW/g

dB
0.000
-4.88
-9.76
-14.6

-19.5

-24.4

0 dB = 5.86mW/g
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HCT

T LTS

FCC ID: ZNFD855P Issue Date: May. 29, 2014

[l Verification Data (2 450 MHz Body)

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

Test Date: Apr. 28, 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; o = 1.95 mho/m; €, = 52.1; 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: ET3DV6 - SN1609; ConvF(4.2, 4.2, 4.2); Calibrated: 2013-09-23
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn466; Calibrated: 2014-02-27

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

Verification 2450MHz/Area Scan (81x81x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 5.89 mW/g

Verification 2450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 48.4 VV/m; Power Drift = 0.008 dB
Peak SAR (extrapolated) = 14.0 W/kg

SAR(1 g) = 5.24 mWI/g; SAR(10 g) = 2.32 mW/g
Maximum value of SAR (measured) = 5.68 mW/g

dB
0.000
-4.64
-9.28
-13.9
-18.6

-23.2

0 dB = 5.68mW/g
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T LTS

FCC ID: ZNFD855P Issue Date: May. 29, 2014

Il Verification Data (2 600 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 203 T

Test Date: May. 09, 2014

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

Communication System: UID 0, CW (0); Frequency: 2600 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2600 MHz; o = 2.035 S/m; ¢, = 38.623; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3968; ConvF(7.04, 7.04, 7.04); Calibrated: 2014-01-08;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2013-09-30

Phantom: SAM with CRP v5.0_2014_02_21; Type: QD0O00P40CD; Serial: TP:xxxx
Measurement SW: DASY52, Version 52.8 (7); SEMCAD X Version 14.6.10 (7331)

Verification CW 2600Mhz/Area Scan (61x61x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 8.67 W/kg

Verification CW 2600Mhz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 61.68 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 11.5 W/kg

SAR(1 g) = 5.58 W/kg; SAR(10 g) = 2.57 W/kg

Maximum value of SAR (measured) = 8.51 W/kg

-h.83
-11.66
-17.49

-23.32

-29.1%

0 dB =8.67 W/kg = 9.38 dBW/kg

HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 127 of 247
HCT-A-1405-F005-1 TEL: +82 31 645 6300 FAX: +82 31 645 6401

Report No.



HCT

T LTS

FCC ID: ZNFD855P Issue Date: May. 29, 2014

Il Verification Data (2 600 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 203 T

Test Date: May. 09, 2014

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

Communication System: UID 0, CW (0); Frequency: 2600 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2600 MHz; o = 2.188 S/m; ¢, = 54.31; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3968; ConvF(6.96, 6.96, 6.96); Calibrated: 2014-01-08;

e Sensor-Surface: 2mm (Mechanical Surface Detection), Sensor-Surface: 2.7mm (Mechanical Surface
Detection)

e Electronics: DAE4 Sn869; Calibrated: 2013-09-30
Phantom: Triple Flat Phantom 5.1C-2014-02-21; Type: QD 000 P51 CA; Serial: xxxx
Measurement SW: DASY52, Version 52.8 (7); SEMCAD X Version 14.6.10 (7331)

2600MHz Verification/Area Scan (81x81x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 6.40 W/kg

2600MHz Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 48.84 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 11.9 W/kg

SAR(1 g) = 5.56 W/kg; SAR(10 g) = 2.54 W/kg (SAR corrected for target medium)
Maximum value of SAR (measured) = 7.70 W/kg

-b.51
-13.01
-19.52

-26.02

-32.53

0 dB = 6.40 W/kg = 8.06 dBW/kg
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T LTS

FCC ID: ZNFD855P Issue Date: May. 29, 2014

Il Verification Data (5 200 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 20.6 C

Test Date: May. 07, 2013

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; o = 4.523 S/m; ¢, = 36.074; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3967; ConvF(5.18, 5.18, 5.18); Calibrated: 2014-01-08;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

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

Phantom: SAM (20deg probe tilt) with CRP v5.0_Right_2014_02_25; Type: QD000P40CD; Serial:
TP:1804

¢ Measurement SW: DASY52, Version 52.8 (7); SEMCAD X Version 14.6.10 (7331)

Verification 5.2GHz Head/Area Scan (71x71x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 19.3 W/kg

Verification 5.2GHz Head/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 74.16 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 33.6 W/kg

SAR(1 g) = 7.97 W/kg; SAR(10 g) = 2.3 W/kg (SAR corrected for target medium)

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

577
-11.54
-17.31
-23.08
-28.85
0 dB=19.3 W/kg = 12.84 dBW/kg
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T LTS

FCC ID: ZNFD855P Issue Date: May. 29, 2014

Il Verification Data (5 200 MHz Body)

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

Test Date: Apr. 29, 2013

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; o = 5.263 S/m; €, = 49.275; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: EX3DV4 - SN3967; ConvF(4.67, 4.67, 4.67); Calibrated: 2014-01-08;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom 5.1C-2014-02-21; Type: QD 000 P51 CA; Serial: xxxx
Measurement SW: DASY52, Version 52.8 (7); SEMCAD X Version 14.6.10 (7331)

Verification 5.2GHz Body/Area Scan (71x71x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 17.1 W/kg

Verification 5.2GHz Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 65.99 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 30.9 W/kg

SAR(1 g) =7.23 W/kg; SAR(10 g) = 2.04 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 18.7 W/kg

-6.52
-13.03
-19.55

-26.07

-32.59

0dB=17.1 W/kg = 12.32 dBW/kg
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HCT

T LTS

FCC ID: ZNFD855P Issue Date: May. 29, 2014

Il Verification Data (5 300 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 20.6 C

Test Date: May. 07, 2013

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; 0 = 4.674 S/m; ¢, = 35.72; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY4 Configuration:

Probe: EX3DV4 - SN3967; ConvF(4.75, 4.75, 4.75); Calibrated: 2014-01-08;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

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

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

e ; 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) = 21.0 W/kg

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

Reference Value = 74.73 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 35.2 W/kg

SAR(1 g) = 8.35 W/kg; SAR(10 g) = 2.37 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 21.6 W/kg

-6.05

-12.11
-18.16
-24.22
-30.27

0 dB =21.0 W/kg = 13.21 dBW/kg
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FCC ID: ZNFD855P Issue Date: May. 29, 2014

[l Verification Data (5 300 MHz Body)

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

Test Date: Apr. 29, 2013

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; 0 = 5.434 S/m; ¢, = 49.02; p = 1000 kg/m3
Phantom section: Center Section

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

DASY4 Configuration:

Probe: EX3DV4 - SN3967; ConvF(4.48, 4.48, 4.48); Calibrated: 2014-01-08;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom 5.1C-2014-02-21; Type: QD 000 P51 CA; Serial: xxxx
; SEMCAD X Version 14.6.10 (7331)

Verification/Verification 5.3GHz Body/Area Scan (71x71x1): Interpolated grid: dx=1.000 mm, dy=1.000
mm
Maximum value of SAR (interpolated) = 18.2 W/kg

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

Reference Value = 65.44 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 32.4 W/kg

SAR(1 g) =7.35 W/kg; SAR(10 g) = 2.05 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 19.1 W/kg

dB

-b.43

-10.85
-16.28
-21.70
-27.13

0 dB =18.2 W/kg = 12.59 dBW/kg
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T LTS

FCC ID: ZNFD855P Issue Date: May. 29, 2014

Il Verification Data (5 500 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 20.6 C

Test Date: May. 07, 2013

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; o = 4.841 S/m; ¢, = 35.234; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3967; ConvF(4.93, 4.93, 4.93); Calibrated: 2014-01-08;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

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

Phantom: SAM (20deg probe tilt) with CRP v5.0_Right_2014_02_25; Type: QD000P40CD; Serial:
TP:1804

¢ Measurement SW: DASY52, Version 52.8 (7); SEMCAD X Version 14.6.10 (7331)

Verification 5.5GHz/Area Scan (71x71x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 22.2 W/kg

Verification 5.5GHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 75.44 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 40.3 W/kg

SAR(1 g) = 8.61 W/kg; SAR(10 g) = 2.43 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 22.9 W/kg

-6.54
-13.09
-19.63

-26.18

-32.72

0 dB =22.2 W/kg = 13.46 dBW/kg
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FCC ID: ZNFD855P Issue Date: May. 29, 2014

[l Verification Data (5 500 MHz Body)

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

Test Date: Apr. 29, 2013

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; 0 = 5.778 S/m; €, = 48.422; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: EX3DV4 - SN3967; ConvF(4.23, 4.23, 4.23); Calibrated: 2014-01-08;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom 5.1C-2014-02-21; Type: QD 000 P51 CA; Serial: xxxx
Measurement SW: DASY52, Version 52.8 (7); SEMCAD X Version 14.6.10 (7331)

Verification 5.5GHz Body/Area Scan (71x71x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 20.7 W/kg

Verification 5.5GHz Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 68.04 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 38.5 W/kg

SAR(1 g) = 8.2 W/kg; SAR(10 g) = 2.28 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 21.9 W/kg

-hF7
-11.53
-17.30

-23.07

-28.64

0 dB =20.7 W/kg = 13.15 dBW/kg
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FCC ID: ZNFD855P Issue Date: May. 29, 2014

Il Verification Data (5 600 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 20.6 C

Test Date: May. 07, 2013

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; o = 4.944 S/m; ¢, = 35.081; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3967; ConvF (4.8, 4.8, 4.8); Calibrated: 2014-01-08;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

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

Phantom: SAM (20deg probe tilt) with CRP v5.0_Right_2014_02_25; Type: QD000P40CD; Serial:
TP:1804

¢ Measurement SW: DASY52, Version 52.8 (7); SEMCAD X Version 14.6.10 (7331)

Verification 5.6GHz/Area Scan (71x71x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 21.5 W/kg

Verification 5.6GHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 72.67 V/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 40.8 W/kg

SAR(1 g) = 8.27 W/kg; SAR(10 g) = 2.32 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 22.3 W/kg

-6.63
-13.26
-19.89
-26.52
-33.14
0 dB=21.5W/kg = 13.32 dBW/kg
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[l Verification Data (5 600 MHz Body)

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

Test Date: Apr. 29, 2013

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; 0 = 5.934 S/m; ¢, = 48.179; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: EX3DV4 - SN3967; ConvF(4.25, 4.25, 4.25); Calibrated: 2014-01-08;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom 5.1C-2014-02-21; Type: QD 000 P51 CA; Serial: xxxx
Measurement SW: DASY52, Version 52.8 (7); SEMCAD X Version 14.6.10 (7331)

Verification 5.6GHz Body/Area Scan (71x71x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 18.9 W/kg

Verification 5.6GHz Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 63.35 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 39.3 W/kg

SAR(1 g) =7.67 W/kg; SAR(10 g) = 2.14 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 20.8 W/kg

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB=18.9 W/kg = 12.77 dBW/kg
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FCC ID: ZNFD855P Issue Date: May. 29, 2014

Il Verification Data (5 800 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 20.6 C

Test Date: May. 07, 2013

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; o = 5.232 S/m; €, = 34.482; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3967; ConvF(4.67, 4.67, 4.67); Calibrated: 2014-01-08;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

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

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

¢ Measurement SW: DASY52, Version 52.8 (7); SEMCAD X Version 14.6.10 (7331)

Verification 5.8GHz Head/Area Scan (71x71x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 20.4 W/kg

Verification 5.8GHz Head/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 70.96 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 39.3 W/kg

SAR(1 g) = 7.89 W/kg; SAR(10 g) = 2.23 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 21.6 W/kg

-6.07
-12.14
-18.20
-24.27
-30.34
0 dB =20.4 W/kg = 13.09 dBW/kg
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Il Verification Data (5 800 MHz Body)

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

Test Date: Apr. 29, 2013

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; o = 6.268 S/m; ¢, = 47.672; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: EX3DV4 - SN3967; ConvF(4.21, 4.21, 4.21); Calibrated: 2014-01-08;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom 5.1C-2014-02-21; Type: QD 000 P51 CA; Serial: xxxx
Measurement SW: DASY52, Version 52.8 (7); SEMCAD X Version 14.6.10 (7331)

Verification 5.8GHz Body/Area Scan (71x71x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 18.1 W/kg

Verification 5.8GHz Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 63.79 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 34.6 W/kg

SAR(1 g) =7.32 W/kg; SAR(10 g) = 2.06 W/kg (SAR corrected for target medium)

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

-10.00
-20.00
-30.00

-40.00

-h0.00

0 dB=18.1 W/kg = 12.59 dBW/kg
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FCC ID: ZNFD855P Issue Date: May. 29, 2014
Calibration Laboratory of AW, Schweizerischer Kasibclardionst
Schmid & Partner % g Service suises détalonnage
Engineering AG & Servizio wvizzero di tarstura
Mwwm "%@; S guise Calibration Service
Accredied by tha Swiss Accreditation Seryica (SAS) Accreditation No,: SCS 108

The Swiss Accreditation Service ix one of the signatories to the EA
Multilatorat Agroament for the recognition of calibration certificates

Catbeation cste L L e e St el SR S
This caibeotion cartficaln documents e ity 10 | which readize the physical units of (51

The meas and the niies with confidence prebabilty are given on the Soklowing pages and are part of the cerificats

Al cality harve been d i the diosed laboratory taciity: emvironment temperature (22 ¢ 3)°C and humidity < 70%.

Calitration Equipment used (METE criscal for callbantion)

Primary Standards 0 Cal Dute (Certificate No ) Scheduled Caltration

Power moter E44 108 0841203874 04 Age13 (No. 21701733} Apr-14

Power sensor E4412A MY41498087 04-Apr-13 (No. 217-04733) Ape-14

Reh 3 d8 Atenustor SN: S5054 (3¢} 04-Apr-13 (No_ 217-01737) Apr-14

ok 20 o5 Afteruater SN S8277 (20a) O4-Apr-13 (No. 217.01735) Apr-44

Red 30 a8 Atletuasor SN, 55126 (300) 0d-Apr-13 (No. 297-01738) Apr-14

Referance Prabe ESI0OV2 SN 3013 30-Dec-13 (No. £83-3013_Dect3) Dec-14

DAES SN: 860 13-Det-13 (No. DAE4-860_Dect3) Dec-14

Secondary Standards D Check Date (in house} Scheduled Check

RF o HP B64EC USIB42001700 4-Aug-89 (in house check Agr-13) I house check: Ap-16

Network Analyzer HP B753E USI73s056S |D-Od-011n%¢l:k0¢-ﬂ) n house check: Dct-14
Function

Approved by

Issped: Jonuary 31, 20%4

Thia calibration certificate shak rot be duced sxcept 0 full without weitten aporowed of the

Certificate No: ET3-1605_Jan14/2 Page 1of 11
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Calibration Laboratory of Sibwatserischer Kalibrierds
Schmid & Partner Service suisse T61alonnage

Engineering AG Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzertand Swiss Calibration Service
Accreditad by Mo Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signataries to the EA
Multilateral Agresment for the recognition of calibration certificates
Glossary:
TSL tissue simulating liguid
NORMx,y.z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y.z
DCP diode comprassian point
CF crest factor (1/duty_cycle) of the RF signal
A.B.CD madulation dependent linearization parameters
Polarization ¢ v roiation around probe axis
Polanzation § § rotation around an axis that is in the plane normal to probe axis (at measurement center),
Le., & =0 Is normal lo 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 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
Techniquas®, June 2013

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

Methods Applied and Interpretation of Parameters:

o NORMx,y.z: Assessed for E-field polarization 8 = 0 (f < 900 MMz in TEM-cell; > 1800 MHz: R22 waveguide),
NORMx,y.z are oaly intermediate values, |.6., the uncertainties of NORMx,y,z does not affect the E*-field
uncertainty inside TSL (see below ConvF),

o NORM(Dx.y,z = NORMx.y,z * frequency_response (see Frequency Response Chart). This inearization is
implemented in DASY4 saftware versions later than 4.2, The uncertainty of the frequency response is Included
in the stated uncertainty of ConvF.

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

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

o Axy.z Bry.z Cryz Dxyz VRy.y.z A B, C. D are numencal linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nar
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters: Assessed in fiat phantom using E-field (or Temperature Transfer
Standard for { < 800 MHz) and Inside waveguide using analytical field distributions based on power
measurements for f > B0D MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used In DASY4 software to Improve probe accuracy close to the boundary. The sensitivity in TSL. corresponds
1o NORMx,y,z * CanvF whereby the uncertainty corresponds to that given for CanvE. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to * 100
MHZ

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

« Sensor Offset: The sensor offssl corresponds 1o the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.

« Conneclor Angle: The angle is assessed using the information gained by delarmining the NORMx (no

uncertainty required),
Cerlificate No: ET3-1605_Jan142 Page 20f 11
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ET3DV6 -~ SN 1605 January 31, 2014

Probe ET3DV6

SN:1605

Manufactured:  July 27, 2001
Repaired: January 24, 2014
Calibrated: January 31, 2014

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 systeml)
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Issue Date: May. 29, 2014

ETIOVE~ SN160S

January 31, 2014

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

Baﬁs_cﬂ.m}!en.ﬁarg'?ﬁm

Sensor X Sensor Y | Sensor Z | Unc (x=2) |
Norm (uVAVIm))" z 148 178 l 149 | +101%
[ DCP (mV)" 871 7.1 88.1
Modulation Calibration Parameters
uiD Communication System Name ’ A B | C ) VR | unc |
. __ | d8 | dBVRV | & s gech
0 | cW x| oo 0.0 10 | 000 | 1761 | #35%
) = v o0 00 1.0 186.9
[z o0 | o0 1.0 183.4 J

The reported uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%

* The uostaaties of NormX. Y. Z do not alect the E'-£24 uncedtainty inside TSL (ves Pages 5 and 6)
* Numescal insarization parmmeter: uncstanty Not regquined

* Uncertainty is determined using the mas. deviation from finear respanse applying rectangular distribution end is sxpressad for the squaes of the

i) value

Cortificate No: ET3-1605_Jan14/2

Pagedof 11

Report No.
HCT-A-1405-F005-1

HCT CO,, LTD.

TEL: +82 31 645 6300

FAX: +82 31 645 6401

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

143 of 247



HCT

T LTS

FCC ID: ZNFD855P Issue Date: May. 29, 2014

ET30V6- SN:16805 Jonuary 31, 2014

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

Calibration Parameter Determined in Head Tissue Simulating Media

I Relative [ Conductivity i Depth ™ Unct
| f(MHz)© | Permittivity’ (Sim)’ | ConvFX | ConvFY | ConvFZ |Aipha®| (mm) (ko2)
150 523 0.76 8.22 8.22 822 010 | 135 | £133%
300 45.3 0.87 8.06 8.06 8.06 023 | 240 | £133%
450 435 0.87 7.34 7.34 7.34 0.26 282 | £133%
750 419 0.88 6.88 6.8 688 | 031 | 300 | £120%
835 415 0.90 6.57 657 | B57 033 | 300 | £120%
900 415 0.97 6.37 6.37 6.37 0.31 300 | £120%
1450 40.5 1.20 569 569 589 0.44 260 | £120%
1750 40.1 1.37 543 | 543 543 078 | 213 | 2120%
1900 40.0 1.40 5.20 520 | 520 080 | 205 | £+120%
1950 40.0 1.40 5.05 5.05 505 0.80 218 | +120% |
2300 39.5 1.67 483 483 4.83 0.80 192 | +120%
2450 39.2 1.80 4.55 4.55 4,55 0.80 172 | 2120% J

= Frequency validity of 2 100 MHz only appes for DASY w4 & and higher (see Pags 2), wisa Il is resticied 1o £ 50 MHZ The uncartainty & the RSS
of the CarnF unoertainty a catbeation frequency and the uncerainty for the indicated fraquency band
‘Athm-ubemSGHz.INvaAocyaﬂmu-mews(cwqunbamhmm:1mwmmmmu-wm
moasured SAR vakes. Al frequencies above 3 OHz, the validity of tesus peramelors (£ acd o) is resirictad ¥ & 5% The ancartminty i the RSS of
the ConvF uncenanty for indicated target E5sus parmolers

U Alpha/Depth are during SPEAG warrants that the remaining deviabon due to the boundary effect afer compansation &
mnlnuran:l%lnrwmzauwwo-:miummmucmmwdmmuwwnmﬂmmw
dameder from the boundary
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Issue Date: May. 29, 2014

ET30VE- SN.1605

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

Calibration Parameter Determined in Body Tissue Simulating Media

January 31, 2014

Relative Conductivity | e Unct.
| f(MHz) | Permittivity’ (stm)* ConvEX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 | 61.9 0.80 7.44 7.44 7.44 0.15 1.35 +133%
300 58.2 pg2 | 157 751 | 187 0.18 203 £133% |
450 56.7 0.94 | 734 7.34 734 | 019 2.19 +13.3%
750 55.5 0.96 845 6.45 8.45 0.27 206 | £120% |
835 55.2 0.97 6.35 6.35 6.35 0.33 300 | £120%
1750 53.4 1.49 4.81 481 481 0.80 2.59 +12.0 %
1900 53.3 1.52 457 457 | 45t 0.80 230 | £120% |
2450 52.7 1.95 397 397 3.97 0.57 104 | £120%

“ Froauancy validty of = 100 Mi4z only appies for DASY wi 4 and higher (soe Page 2) @l 1 i restricted ta £ 50 MHz. The uncedarty » the RSS

of he Comf unoertainty st calibration frequency and the uncertanty for the ndicated frequency band
* At trequencies balow 3 GHz, the valicity of tissue parameters (c ahd o) can be relaxed 10 +
messured SAR vatuos, Al Fequences above 3 GHE the vaidily of tssue parnmelers (< and o) is resincted 1o =
e Convf uncedtanty for indicated target tissee parnmoters

“ Alpha/Depth are datermined during cafibeation. SPEAG warrants |
siways less than & 1% for fraquencies below 3 Gz and below £ 2%

diametar from the boundary.
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ETIDVEH- SN:1605 January 31, 2014

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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ET3DVE- SN 1605

Janumy 31, 2014
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM f=1800 MHz,R22
%«T -t 5§33 5530 PRPSPRS E = o0 S S e S B S e Y

Rol "]

0k ¥} W M

Uncertainty of Axial Isotropy Assessment: £ 0 5% (k=2)
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Dynamic Range f(SARcaq)
(TEM cell , f = 900 MHz)
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Uncertainty of Linearity Assessmont: £ 0.6% (k=2)
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Conversion Factor Assessment

= B35 MH2, WGLS RS (H_convF) f = 1900 MHz, WGLS R22 (H_comfF)
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Deviation from Isotropy in Liquid
Error (¢, 8), f=900 MHz

.10 08 08 -0¢ 02 00 02 04 08 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 Arrangement Trianguiar |
Connector Angle (*) = S -125
Mechanical Surface Detection Mode enabled
| Optical Surface Detection Mode disabled |
‘ Probe Overall Length a37 mm |
Probe Body Diameter I 10 mm |
Tip Le?glh_ | 10 mm |
| Tip Diameter | 8.8 mm |
Probe Tip to Sensor X Calibration Point I — 27mm
| Probe Tip to Sensor Y Callbration Point o 2.7 mn'\"i
} Probe Tip to Sensor Z Calibration Pomt ‘ 27 mm
i‘ Recommended Measurement Distance from Surface | 4 mL
Cestilicate No: ET3-1808_Jan14/2 Page 11 of 11
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Report No.

The Swiss Accreditation Service is ane of the signatories to the EA
Multilateral Agreement for the recognition of calibeation cartificates

mmm;mummmmm:mm:, | urets of {51)
The measurements and the ‘with conty probabiity ore given on the following poges and are part of he certificate.

Mummmmmu-mmmmmw-mwm:wcmmmcm.

Calbration Equipment used (M TE crical for calibration]

Primary Stancorcs 0 Cal Date {Cortficato No ) Scheduled Calbration
Powes meter E44108 GB41293874 04-Apr-13 (No. 217-01733) Apr-14
Powes semsor E44124 MY4 1496087 02-A0r-13 {No. 217-07733) Apr-14
Relerence 3 dB A SN. 55054 (3c) O4-Apr-13 (No. 217.04737) Agr-14
Refecorce 20 B Ay SN: B527T {20x) O4-Apr-13 {No. 217-81735) Apr-14
Relerence 30 dB Altenuato SN 55129 {30t) O4-Apr-13 (No_217.01738) Agr-14
Refererce Probe ES30OV2 SN 2013 30-Dec-13 (No. ES3.3013 Dec13) Dec-14
DAEA SN 650 13-Oec- 13 (No, DAE4-660_Dwc1y) Dec-14
Secondary Standarts 0 Check Oate (in house) Scheduled Chack
|_RF geneator HP 8846C US3842001700 4-Aug-89 (in house check Apr-13) In house check: Ape-16
Network Analyzer HP 8753€ USITIN0SES 18-Oct-011 (in house chedk Oct-13) In house check: Oct-14
Catbrutedt by
Approved by
Thes calibeation certificats shall not be reproduced except in Rl wihout wigten approvil of the | ry
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Glossary:

TSL tissue simulating Squid

NORMx,y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

oce diode compression point

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

A B,C,D modulation dependent linearization parameters

Polarization ¢ » rotation around probe axis

Polarization 4 # rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e, B =0is normal 1o probe axis
Connector Angle information used in DASY system to align probe sensor X 1o the robot coordinate system

Calibration is Performed According to the Following Standards:

&) |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
Tochmiques”, June 2013

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

Methods Applied and Interpretation of Parameters:
o NORMx,y.z: Assessed for E-field polarization 8 =0 (f < 800 MHz in TEM-cell; { > 1800 MHz: RZZwavegwda)
NORMx.y,z are only intermediate values, L.e., the uncertainties of NORMx,y,z does not affect the E™-field
unceriainty inside TSL (see below ConvF).

*  NORM{flx.y.z = NORMx,y,z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions lster than 4.2, The uncertainty of the frequency response is includad
in the stated uncertainty of ConvF,

e  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.

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

o Axyz Bxyz Cxyz Dxyz VRxyz A B, C, D are numerical lineanzation parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

* ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for { < B00O MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given, These parameters are
used in DASY4 software to improve probe accuracy close 1o the boundary. The sensitivity in TSL corresponds
to NORMy.y,.z * ConviF whereby the uncertainty cormesponds 1o that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz

«  Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a fiat phantom
wxposed by a paich antenna,

* Sensor Offset. The sensor offsel corresponds 10 the offset of virtual measurement center from the probe tip
(on probe axis), No tolerance required.

* Connector Angle: The angle is assessed using the information gained by determming the NORMx (no

uncartainty required).
Cenificale No: EX3-3968_Jan14 Page 20f 11
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Probe EX3DV4
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EX3DV4- SN:3968

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

Basic Calibration Parameters

January 8, 2014

Sensor X ‘Sensor Y | Sensor Z Unc (k=2)
Norm (uV/(Vim)')" 036 0.35 0.42 £10.1 %
DCP (mV)" 1055 102.2 87.1
Modulation Calibration Parameters
uiD Communication System Name A 8 Cc +] VR Unc |
o | a8 | dBvav | 98 | mv | (k=2)
0 cw X 0.0 00 1.0 000 | 1332 | 27%
| — [ ¥ oo | o0 1.0 1357 |
4 0.0 0.0 1.0 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%.

* The uncenainties of NormX.Y,2 do not affect the E7-fiald uncenainty inuids TSL (see Pages % and 6)
¥ Numerical ineanzation parameter. uncertainty not rogusred
" Uncertainty Is determingd using the max. dewviation from linoar rosponse applying rectanguiar dsirdution and s axpressad for the square of the

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.

f(MHZ)® | Permittivity” (Sim)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (%=2)
750 41.9 0.89 10.28 10.28 1028 | 033 084 | $120%
835 415 0.90 9,87 087 | 987 0.32 1.03 | +120%
900 415 0.97 9.71 9.71 9.71 0.47 081 | +120%
1450 405 1.20 8,58 8.58 8.58 0.68 064 | +120%
1750 40.1 1.37 8.15 8.15 8.15 080 | 059 | +120%
1900 40.0 1.40 7.91 7.91 7.91 0.78 050 | +120%
1950 40.0 1.40 7.69 7.69 760 | 080 050 | £120%
2450 30.2 1.80 7.10 7.10 7.10 039 | 081 | +120%
|2 39.0 1.96 704 | 704 7.04 0.23 119 | =120%
5200 36.0 4.66 5.14 5.14 514 0.40 180 | £131%
5300 359 4.76 4.89 489 | 489 0.40 1.80 | £131%
5500 356 4.96 4.86 486 | 486 | 040 | 180 | +131%
5600 355 5,07 4.52 4,52 4.52 0.40 180 | £131%
5800 35.3 5.27 4.58 4.58 4.58 0.40 180 | +13.1%

“nmvumyuamnmmwmbmsvwawmtmmz; alsa 1t is resticted %0 = 50 MHZ. The urcertainty = the RSS
danummmcummwmmmmmmlmmawtm
Axﬁiqtmcmbdwllﬁﬂt.Mvohdnyolmmrmm(vum«):.\tnm.udtorﬂmulmidw s apphed 1o
mmasired SAR values. Al frequences above 3 GHz, the valaty of 115508 parameties (¢ and o) & restrictod to & % mcumwnyum.RSSd
the ConvF uncantainty Tor indicated turget tissus parameters

" AlphaiDapth ame cetermined during cafibration. SPEAG warrants that the remaining deviation dus 10 he b y effect afler

iways less than £ 1%, for freguencies delow 3 GH2 and below = ulammnwnmmurmvmnwmmnp

Sameter fom the boundary
Centificate No: EX3-3968_Jan14 Page 5 of 11
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity | Depth® | Unet.
f(MHz)© | Permittivity” (Sim)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 5655 0.96 0.74 9.74 974 0.54 079 £120%
835 55,2 0.97 9.66 9.66 9.66 0.24 135 | £120%
1750 534 1.49 7.93 793 7.93 0.63 068 | £120%
1900 53.3 1.52 7.59 7.59 7.59 0.28 1.07 +£120%
2450 52.7 195 7.31 7.31 7.31 0.78 0.56 +120%
2600 52,5 2.16 6.96 6.96 6.96 0.65 0,50 £120%
5200 49.0 5.30 466 4.66 4,66 0.45 1.90 £13.1%
5300 48.9 542 4.28 4.28 4.28 0.50 1.90 £13.1%
5500 486 5.65 4.0 4.01 4.01 0.50 180 | £131% l
5600 485 577 417 4.17 417 0.40 1.90 +13.1 %_.
§800 482 6.00 4 411 an 0.50 1.80 £131%

" Frequency vakdty of £ 100 Mz only applies for DASY v & and higher (soe Page 2). olee It 16 restricsed 1o + 50 MH2. The uncentiinty s the RSS
of ihve Canvf uncevtainty al calibeation frequency and the uncertainty for the ndicated frequency band
'Aﬂrwwwlﬁmmomydmnannun(xMn)muwtoriwwl‘mﬂdp— ion formuds hed to
measured SAR vales. At frequencies above 3 GHz, the validity of tisaue parametars (¢ and o) is resiricied to + 5%, The uncertainty is the RSS of
the Comd uncenainty for iIngicated target Ussue parametens

o ara el d Awing cakd SPEAG warrants that the remaining deviation due to the boundary effect afler compensation =
ahwiayn less than = 1% for frequancies below 3 GHz and bidow + 2% for frequencies between 3-6 GHz ot any datance larger than hall the probe 1
dinmeter from the boundary.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

Frequency response (normalized)
o
»

0 500 1000 1500 2000 2500 3000
f [MHz]

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
% £ gos-geet s v-'te!a‘4-,.‘;;;;,A-9?°---~_1

Rolt [7)

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SAR}caq)

(TEM cell , f = 900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Cenificate No: EX3-3968_Jant4 Page 8of 11

HCT CO,, LTD.

74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 159 of 247
HCT-A-1405-F005-1 TEL: +82 31 645 6300 FAX: +82 31 645 6401

Report No.



HCT

T LTS

FCC ID: ZNFD855P Issue Date: May. 29, 2014

EX3DV4- SN:3968 January 8, 2014

Conversion Factor Assessment

=900 MH2. WGLS RS (H_convF) f= 1750 MHz WGLS R22 (H_convF)

ilven

s e

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

08

Deviatian

. booo
osggé”o""

&

<10 -08 -06 04 02 00 02 04 08 08 19
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 Arrangement Triangular
| Connector Angle (*) o 1205
| Mechanical Surface Detection Mode B enabled
| Optical Surface Detection Mode ~ disabled |
[ Probe Overall Length ——————— S ( 337 mm |
[ Probe Body Diameter R i 10mm |
5 Tip Length N S amm |
[ Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point | 1Tmm |
Probe Tip to Sensor Y Calibration Point Tmm |
[ Probe Tip to Sensor Z Calibeation Point . 5 T mm |
ly'Réci)'niHibnded Measurement Distance from Surface 2mm |
Certificato No® EX3-3968_Jan14 Page 11 of 11
HCT CO., LTD.
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Calibration procedure(s)

Calibration date:

Thin calitwation certif d

The nts and the

Calivranon Equipment used (METE coriical for colteaton)

wisch readzn e physs

| rvts of

{si)

peobabibty e given on the Solioming pages and are part af tha cornficaso.

A calibrations have beon conducted in the closed laboratory faciity: enveoament temperature (72 + 3)°C and humiday < 70%

Report No.

Pramary Standards 0 Cal (!_. (Cectificate No ) Scheduled Calbeation
Power Meter E44108 GB41203874 O4-Apr-13 (Na. 217-01733) Apr-14

Power senacr E4412A MY4 1498087 04-Apr-13 (No, 217-01733) Apr-14

Rel 38 A SN S5054 (3¢} O4-Apr-13 (Na. 217-01737) Apr-14

Reference 20 dB A mor SN: 85277 (20x) Ot-Apr-13 (No, 217-01735) Apr-14

Rel 30 ¢ Attenuator SN; 55126 {308) 04-Apr-13 (No. 217-01738) Apr-14

R Probe ES3DV2 SN 13 30-Oec-13 (No. ES3.3013 Dec1d) Dec-14

DAEA SN 650 13-Ooc- 13 (N0, DAE4.660_Dec13) Doc-14

Secondary St 3% 0 Check Date (In house) Scheduled Check

RF ¢ HP 8046C USIBL2001700 4-Aug-99 (n house check Agr-13) in house check: Apr-16
Network Analyzar HP A753E | USI7390585 18-0c2.01 (in house check Ot 13) in house check: Oct-14
Calibrated by:

Approved by

This caiibeotion cartficate shall not be reproduced except in lul wihout written appeovisl of the iaboralory
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Glossary:

TSL tissue simulating liquid

NORMx.y.z sensilivity in free space

ConvF sensilivity in TSL / NORMx.y,z

pCce diode compression paint

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

A B CD modulation depandent linearization parameters

Polarization ¢ o rotation around probe axis

Polarization 8 # rotation around an axis that is in the plane normal 1o probe axis (at measurement center),
e, 8 =0 is normal to probe axs

Connector Angle information used in DASY systam to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "|[EEE 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) 1EC 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

Ilothods Applied and Interpretation of Parameters:
NORMx,y,x: Assessad for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell, f > 1800 MHz: R22 waveguide),
NORMx.y,z are only intermediate values, i.e., the uncersinties of NORMx.y,z does not affect the E-fiekd
uncertainty inside TSL {see below ConvF).
o NORM(Dx.y.z = NORMx.y.z * frequency_response (see Frequency Response Chart). This finearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of Convi®

 DCPx.y,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.

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

o Axyz Bxyz; Cxyz: Dxyz: VRxy,z. 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 frequency nor
media. VR is the maximum calibration range expressed in RMS valtage across the diode.

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

«  Sphevical isotropy (30D dewviation from tsotropy): in a field of low gradients realized using a flat phantom
exposad by a paich amenna,

* Sensor Offset. The sensar offset corresponds 1o the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required,

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

uncertainty required)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Basic Calibration Parameters

Sensor X | Sensor Y Sensor Z Unc (k=2)
Norm (uVAVIm)'Y" 0.54 0.44 0.48 +10.1 %
OCP (mV)” 100.3 | 98.9 98.2
Modulation Calibration Parameters
uiD Communication Systom Name A 8 c D VR | Unc
dB dBVuv d8 mV (k=2)
¢ cw x| 00 00 | 10 | 000 | 1749 | 27%
b B Y 0.0 00 10 | | 1518
| z 0.0 0.0 1.0 1604

The reported unceriainty 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%.

* Tha uncertainties of NormX,Y,2 do not affect the £ -fuld uncortainty nude TSL (see Pages 5 and 8)

¥ Numerical Sneanzation paramaeler; uncertainty not requred

" Uncartainty is determined using the mao. deviation from linear response applying rectanguier dstrivution and is sxpressed for the square of the
Feld value
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Calibration Parameter Determined in Head Tissue Simulating Media

. Relative | Conductivity l » Unct.

f (MHz) Permittivity (Sm)" ConvFX | ConvFY | ConvFZ | Alpha e (mm) (k=2)
750 419 0.89 10.03 l 10.03 10.03 0.32 0.95 £120%
835 415 0.90 9.61 961 9.61 0.58 0.71 +120%
900 415 0.97 9.50 9.50 9.50 0.80 0.61 +£120%
1450 405 1.20 8.53 8.53 8.53 0.80 0.50 +12.0%
1750 40.1 1.37 8.19 8.19 8.19 047 0.81 +£120%
1800 40.0 1.40 7.86 7.86 7.86 0.76 0.60 £120%
1850 400 140 773 7.73 7.73 0.76 0.65 2120%
2450 39.2 1.80 7.18 7.18 7.18 0.32 1.03 120 %
2600 39.0 1.96 7.01 7.01 701 | 042 | 091 | £120%
5200 36.0 4.66 5.18 5.18 5.18 0.30 1.80 +13.1%
5300 35.9 478 4.75 475 475 040 1.80 £13.1%
5500 35.6 4.96 4.93 4.93 493 0.35 1.80 +131%
5600 355 507 4.80 4.80 4.80 0.30 1.80 2131 %
5800 353 527 4.67 4.67 4.67 040 1.80 131 %

¥ Frequency valcity of 4 100 MKz oriy applies for DASY w44 and higher (sen Page 2). alse i 15 resincied 80 & 50 MMz The urcertarty & he RSS
of the ConviF uncertainty af calibration frequency and the uncertanty for the indicated frequency band.
'NWWJM.mvumyo‘moo«mmq«mn)murwn\o: 10% i hiquid compensation fomulo m sppled 1o
messured SAR values. Al frequencees above 3 GHz, the valaty of tissue parameters (c and o) & restricted 1o = 5% The unoertainty is the RSS of
he Conf uncitarty for iInGhCated Largel ssue paramoters

¥ AlphaDopth are detenmined dunng catbeation SPEAG wirranty (hat ihe remaning deviation dus 10 the boundary elfect atter compensation s
ahways loss than & 1% for frequencies below 3 GHz and below = 2% for frequancies betwean 3-8 GHz 3t any dstance larger than half the proabe Sp

dametar fom the boundary
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Dopth ™ Unct.
f(MHZ)® | Permittivity" (Sim)" ] ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 55.5 0.96 f 9.74 874 9.74 0.39 0.84 £120%
835 552 097 | 9s7 9.57 9.57 0.50 079 | £120%
1750 534 1.49 8.07 8.07 8.07 0.31 088 | £120%
1900 533 1.52 1.72 172 | 1712 0.43 075 | £120%
2450 52.7 1.95 7.32 732 | 732 0.80 050 | £120%
2600 525 2.16 6.98 698 | 698 0.80 050 | £120%
5200 49,0 5.30 467 4.67 4,67 0.40 190 | £13.1% |
5300 489 542 4.48 4.48 4.48 0.40 1.90 | £131%
5500 4386 5.65 4.23 4.23 4.23 ___0.:4.0,4_1 190 | 2131%
5600 485 577 425 4.25 4.25 030 | 190 | s#131%
5800 48.2 6.00 4.21 4.21 4.21 0.50 1.90 | +13.1%

¥ Froquoncy valdity of £ 100 MHz cefly applies for DASY vé 4 and higher (see Page 2), else & & restrictod 10 + 50 MHz The uncestainty & tha RSS
dlhﬂlmvf uncerainty ot calitvation frequency and the uncenanty for the indicated frequency band

Nmmbﬂwsﬁu the validity of Sssue parameters (¢ and o) can be refaxed 10 = 10% Il iquid o ion formula i appled to
measured SAR valuss. At froquencies above 3 GHz, the valaty of tissue paramoters (¢ and o) & restrictod to £ 5% The uncorsainty is the RSS of
«mwwwmmmzmp‘m

¥ AlphaDepth are determined dunng cafibeation. SPEAG warrants thad the remaining deviation due to (he boundary aflect after
nwnb»mm:ﬁumlvwmamwm:&mmmmHoﬂuluwmwhmmmhdfmemlo

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

se (normalized)

Frequency respon

0 500 1000 1500 2000 2800 3000
(] +

=M R22

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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January 8. 2014

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz R22
L
£ . » o L -
J Y fet X Z
&
v
g ‘A%—-;J.)-}f—':;3;4<-“ * PANPS S - &3904
o
' | i -
Rod [7]
L3 2] o . |
Uncertainty of Axlal Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SAR}caq)

(TEM cell , f = 900 MHz)
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Uncertainty of Linearity Assossment: £ 0.6% (k=2)
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Conversion Factor Assessment

f= 0800 MHZWGLS RS (H_conw) = 1750 MHz WGLS R22 (H_conv)
M w0 I
ot | }

' |

" '»_\.
» b ]
§ i
‘g 70 ‘§" ™

s g !

.3 3

[T - ~ - — o4 ‘

L " x » - » w o : "w " o Bl » » .
o vl mw
2 25 o) 2
e il maLowe . ohiey vl
Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
-0 -08 06 04 02 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967
Other Probe Parameters
Sensor Arrangement ~ Triangular
Connector Angle () 1 211
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode ] disabled
Probe Overall Length b 337 mm
‘Probe Body Diameter | 10 mm
Tip Length o 9 mm
Tip Diameter 25mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Pouit 1 mm |

| Recommended Measutement Distance from Surace 2mm |
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Accredited by the Swiss Accredilation Seevice (SAS)
The Swiss Accreditation Service in one of the signatories to the EA
Muftitatersl Agreemunt for the recognition of calibration certificates

client  HCT (Dyn Centificato No: ET3-1609_Sep13
CALIBRATION CERTIFICATE |
Object ET3DVE - SN:1609 {
|

Calibrtion rocedure(s) QA CAL-01.v8, MOAL—Q&W. QA CAL-25.v6

Caﬂbraﬁmm 3 E-Ndmbea
Caniteation date. September 23, 2013
Ths catbration cenficate documents the belty to Us. which realize the plywickl units of measurements (S1)
The moasur s and the \ with confidance protatiity are given on the followsng pages and are part of the certificate.

Caitration Equipment Lsed (MATE crtical for calibration)

All cadbtvations have been conducied i the dosad loborsory faciity: sendeonment Wmperaturs (22 £ 3)'C and humedty < T0%,

This caltiration certificata shall not b reproduced excect in full wihout wiitten appeoval of the laboratory.

Primary Stancards D Cail Date (Certificate No | Scheduled Calbration

Power mater E44198 GBa124874 Od-Ape-13 (N0 217-01733) Apr-14

Power sensot EAA1ZA MY4 1458087 O4-Apr13 (Na. 217-01733) Apr-14

Rederence 3 ¢B Ansnualor SN: 58054 (ic) M-Apr-13 (N0 21701737) Agr-14

Reforance 20 dB A SN: S5277 {20x) 04-Ape-13 (Na. 217-01735) Agr-td

Rederence 30 di Attenuator SN: 55129 {3n) 04-Apr13 (No_21701738) Apr-14

Relerence Probe ES30V2 SN: 3013 28-Dec-12 (No. ES3-3013_Dec12} Dec-13

DAES SN: 660 4.Sep-13 (No. DAE4-560_Sep13) Agt-14

Secondary Standarcs 0 Check Dets (n house) Scheduled Check

RF generator HP 56480 US3542001 700 4-Aug-99 (In houne check Apr-13) In house check: Apr-16

Network Anadyzer HP §753E US373905685 | $8-Oct-01 (n house check Oct-12) In house chack: Oct-13
Name Function X Signature

Caibeated by Seton Kastrati Lavoratory Techncign. &

lssued: Septembaer 24, 2013

Certificate No: ET3-1609_Sep13
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Zoughausstrasse 41, 8004 Zurich, Switrerdand

Acoredited by the Swisa Accreditation Service (SAS) Accreditation No.:. SCS 108
The Swiss Accreditation Service is one of the signataries to the EA

Multitataral Agr for the recognition of calibration certificates

Glossary:

TSL tissuwe ssmulating liquid

NORMx,y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y,2

pce diode comprassion point

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

A B, C.D modulation dependent linearization parameters

Polarization ¢ (¢ rotation around probe axis

Polarization & 8 rotstion around an axis that is in the plane normat to probe axis (at measurement center),

Le.. 8 =0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a) EEE Sid 1528-2003, "IEEE Recommended Practice for Determining the Peak Spaliai-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wirsless Communications Devices: Measurement
Techniques®, December 2003

b) IEC 82209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proxamity to the ear (frequency range of 300 MHz 1o 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

o  NORMYX,y,2: Assessed for E-field polarization 8 = 0 (f < 800 MHz in TEM-cell; f > 1800 MHz: R22 waveguide)
NORMX.y,z are only Intermediate values. i.e., the uncertainties of NORMx,y.z does not affect the E*-field
uncertainty inside TSL (see balow ConvF),

o NORM(fxy.z = NORMx y.z * frequency_response {see Frequency Response Chart). This inearization s
implamentad in DASY4 software versions later than 4.2. The uncertainty of the frequency response 15 included
in the stated uncertainty of ConvF

o 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

* PAR!PAR is the Peak 1o Average Ratio that is not calibrated but determined based on the signal
characteristics

o Axyz Bryz Cxyz Dxyz VRxyz A B, C, D are numerics! linearzation parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depand on frequency nor
media. VR is the maximum calibration range expressed in RMS voitage across the diode,

o ConvF and Boundary Effect Parameters: Assessad in flat phantom using E-field (or Temperature Transfer
Standard for { < 800 MHz) and inside waveguide using analytical freld distributions based on power
measurements for f > 800 MHz The same setups are used for assessment of the parameters applled for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sansitivity in TSL corresponds
to NORMx,y,z * ConvF whereby the uncertainty corresponds 10 that given for ConvF. A frequency d
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to + 100
MHz.

« Spherical isotropy (3D deviation fram isotropy): in & field of low gradients reafized using a flat phantom
exposed by a patch antenna

e Sensor Offset: The sensor offset corresponds to the offsat of virtual measurement center from the probe tip
{on probe axis). No tolarance required.
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1609

Basic Calibration Parameters

Saensor X | Sensor Y ‘ Sensor Z Une (k=2) |
Norm (WW/(Vim)'}) 1 199 | ~1.79 | 1.80 £101% |
DCP (mV]" 983 | 983 ‘ 98 4 |
Modulation Calibration Parameters
‘UID | Communication SystemName | | A | B8 c D VR | Unc
d8 | dBVuv d8 | mv (k=2)
0 cwW X | 00 | 00 | 10 | 000 | 1466 | 225% |
| Y| 00 | oo 10 | 71511 | 1
z| 00 | oo 1.0 | 1840 |

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

* The uncenainties of Norm)(Y Z do not alfect the E*-Biald uncanainty nzide TSL (see Pages 5 and 6)

¥ Numencs imesnzabion pasameter. Lnoartainty not required

" Uncertanty & determived using the max deviaion from lineas responss npolying rectanguier datribution and is expressed for the square of the
el valuo
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1609

Calibration Parameter Determined in Head Tissue Simulating Media

o (MHz)© p.m,' co'(‘;‘n.?)ﬁ'm W ConvF X ConvFY] oz | anin | T = |
|G ConvEY | ConvPFZ | Alpha | (mm) (k=2)

750 419 086 | eso | 669 | 669 | 036 | 256 | +120% |
835 415 000 | 643 | 643 | 643 | 026 | 300 | +120% |
900 a1s osr | o2 | e | ez | 03t | 278 | s120%
1450 405 120 | 870 | s70 | s79 | 0s8 | 237 | +120%
1750 40.1 137 | 550 550 | 550 | 080 | 202 | s120%
1900 400 140 | s28 | s28 | s28 | oso | 207 | s120%
1950 400 140 | 515 | 515 | 15 | 080 | 198 | +120%

2300 | 395 | 167 | ags | 498 | 498 | 080 | 184 | +120%
2450 39.2 180 | ass | s6s | ses | 080 | 170 | £120% |

¥ Frequency valdty of £ 100 M-z only apphies for DASY vé.4 and higher (see Page 2}, sfse it ia restriciod (o = 50 MMz The uncerininty m the RSS
of the ConviF uncestairtty ot calibeation frequency and the uncertainty for the indicated fraquency baad

" At trequencies betow 3 GHz. the validity of issue parameters (¢ and ) can be relmed to = 10% # ouid compansason formula is appled o
meatured SAR values Al frequencies above 3 GHaz, the velidity of tssue parameters (¢ and o) Ia restncted 10 £ 5%. The urcertanty & the RSS of
the Corn® uncartainty for indicated targel fssue parametans
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1609

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unct.
f(MHZ) S | Permittivity” {sim)" ConvF X | ConvFY | ConvFZ | Alpha | (mm) (k=2)
750 55.5 0.96 6.25 8.25 6.25 0.31 276 +120%
835 55.2 0.97 6.22 6.22 6.22 0.42 2.34 2120%
{1750 | 634 | 148 | 490 | 490 | 490 | 080 | 234 | +120% |
1500 633 | 152 469 4,69 4,69 080 | 227 +120%
| 24%0 §2.7 185 | 420 | 420 | 420 | 068 | 121 £120% |

Froguency valldity of £ 100 Mz ondy applies for DASY vd 4 and higher (sor Page 2), elan it s resiricied 1o » S0 MMz The urcsrtanty s the RSS
of the CornE uncertainty of cal@ration freguency and the uncenanty for the indicaled Vegquency band
' At fequencies helow 3 GHa. the validity of tssue parameters {c and o} can be reloxed 1o 2 10% if liquid compensation formula is applied to
maasured SAR values AL lraquences sbove 3 GHZ, the vy of tissue parametens (c and o) & resircied 1o + 5% The uncenainty is the RSS of
the ConvF uncertanrdy for indicated targel lissue paramaten
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ET3DVE- SN:1609 Sectamber 23, 2013

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

normalized)
o
T

rrequency response

0 500 1000 1500 2000 2500 3000
f [MHz2]

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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September 23, 2013

Receiving Pattern (¢), 9 = 0°

=600 MHz. TEM =1800 MHz,R22

* . .
Tot X P4 4
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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ETIDVE- SN, 1608 Septernber 23, 2013

Dynamic Range f(SARcaq)

(TEM cell , f = 900 MHz)

10 g
2 f
:::-' 10* | .
& | ;
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= |
04 A
»
L o o Lo S e S = v e s 811 e SRR 1
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o
©
el | PR P Pt S5 A S S et s e o
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z vro 1 104 101 v_- 7 101 102
SAR [mW/cm3]
| .|
NGt compeneated compensated
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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ET30V6- SN:1609 Seplember 23, 2013

Conversion Factor Assessment

=800 MHz WGLS R9 (H_conv) = 1900 MHz WGLS R22 (H_comfF)

AR [hewapve
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W
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Deviation from Isotropy in Liquid
Error (6, 9), f = 900 MHz

-10 -08 08 04 02 00 02 04 085 O8 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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ET3DVE- SN:1808 Seplamber 23, 2013

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1609

Other Probe Parameters

Sensor Arrangement

~ Triangular |
[ Connector Angle (') . | T 1055 |
Mechanica! Surface Detection Mode - | enabled
| Optical Surface Detection Mode | disabled |
"Probe Overall Length | 337 mm |
Probe Body Diameter 10mm |
Tip Length 10 mm ;
Tip Diameter ' | S8 mm |
[ Probe Tip to Sensor X Calibration Paint 2.7.mm |
Probe Tip to Sensor Y Calibeation Paint 27 mm |
"55}65;715?58;3};[; Z Calibration Point 2.7 mm |
| Recommended Measurement Distance from Surface Amm |
Certificate No: ET3-1600_Sep13 Page 11 of 11
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Accreditation No.: SCS 108

The Swiss Accroditation Service is one of the signatories 10 the EA

Multilateral Ag for the

HCT (Dymstec)

Client

gnition of calibration certificates

Certificate No: D750V3-1014_Jul13

CALIBRATION CERTIFICATE

Object

Calibeation procedureds}

QA CAL-05.v8

Calbmation date

July 30, 2013

Calbration Equipment usad (MATE ontical for caliteation)

D750V3 - SN: 1014

Calibration procedure for dipole validation kits above 700 MHz

This calibeation certéicate documants the traceability 1o natonal standards. which realize the physical urits of measuremaents (S1)
The measurements and the uncertainties with canfidence probubility are given on tha following pages and are part of the cerlificale

Al calibeations have boen conducied in the cosed laboratory facility; erveonment leenpeesture (22 » 3)°C and humidity < 70%

Primary Stancards Dx Cal Date (Certificale No ) Scheduded Calibention
Powar motor EPM-442A GBIT480704 01-Now-12 (No, 217-01640) Oct-13
Power sensor HP 84814 US37202783 01-Nov-12 (No. 217-01640) Oct-13
Fefaronce 20 dB Attenuator SN 5058 (20k) D4-Ape-13 (Na. 217-01736) Apr-14
Type-N mismatch combnation SN 5047.3 / 06327 D4-Apr-13 (No. 217-01738) Ape-14
Aeteronce Probe ESIDVY SN; 3205 28-Dec-12 (No, ES3-3205_Dec12) Dec-13
DAE4 SN 60y 25-Ap-13 (No. DAE4-B01_Apr13) Apt-14
Secondary Slandards D Chack Date (in house) Schedules Chedk
Powear sengor HP BAS1A MYZ10682317 180ct-02 (In housa check Dct-11) In house check; Oct 13
fiF generator R4S SMT-06 100005 04-Aug-29 {in house check Oct-11) in house check: Oct-13
Network Analyzor NP 87653 USI7I00565 S4206 16:-0ct-01 (m house check Oct-12) In hause check: Oct-13
Name Function rafute

| Calibrated by: Claudio Leubler Leboratory Technictan

Approved by Katix Pokove Tochnical Managar

e~

lasuad: July 30, 2013

This calibration ceatificate shall not be roproduced axcept in full without written approval of the laboratary,
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Calibration Laboratory of

Schweizerischer Kalibrierdienat

Schmid & Partner Service sulsse o' étaionnage
Engineering AG Servizio svizzero d taratura

Zeughausstrasse 43, 0004 Zurich, Switzerland Swiss Caiibration Servica

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

The Swiss Accteditation Service is one of the signatories 1o the EA

Multilateral Ag t for the recognition of caiibration certificates

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

b) IEC 62209-1, "Procedure 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

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 85

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.

e 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.

» 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 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS Va2.8.7
Extrapolation Advanced Extrapalation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 750 MHz = 1 MHz
Head TSL parameters
The following paramaters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 419 0.89 mho/m
Measured Hoad TSL parameters (220:02)°C 420+6% 0.90 mho/m =6 %
Head TSL temperature change during test <05"C - —
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 212 Wikg
SAR for nominal Head TSL parameters normulized to 1W 8.41 Wikg = 17.0 % (k=2)
SAR avernged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 1.40 Wikg
SAR for naminal Head TSL parameters nommalized to 1W 5,56 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.5 0.96 mho/m
Measured Body TSL parameters (220=202)'C 551+6% 0,98 mho/m = 6 3
Body TSL temperature change during test <05°C e -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g} of Body TSL Condition
SAR measured 250 mW input power 223 Whg
SAR for nominal Body TSL parameters normalized to TW 8.77 Wikg = 17,0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 1.48 Wiy
SAR for nominal Body TSL parameters normalized 1o 1W 5.84 W/kg = 16.5 % (k=2)
Certificato No: D750V3-1014_Jul13 Pagedot8
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 53.10+151
Return Loss -204dB
Antenna Parameters with Body TSL
Impedance, transiormed to feed point 492(-04 0
Return Loss -41.2 d8
General Antenna Parameters and Design
| Etectrical Delay (one direction) [ 1.046 ns

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

The dipole is made of standard semirigid coaxial cable. The center canductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore 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 o the position as explained in the
"Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard

No excessive force must be applied 10 the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manutactured by

SPEAG

Manufactured on

March 22, 2010
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DASYS5 Validation Report for Head TSL

Date: 30.07.2013
'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1014

Communication System: UID 0 - CW; Frequency: 750 MHz

Communication System Frame Length in ms: 100

Medium parameters used: f =750 MHz; o = 0.9 S/m; & = 42; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(6.28, 6.28, 6.28). Calibrated: 2¥.12.2012;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 25.04.2013
» Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA: Senial: 1001

o DASYS5252.87(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=Smm, dy=Smm, dz=5mm

Reference Value = 52.976 V/im; Power Drift = 0.01 dB

Peak SAR (extrupolated) = 3.19 Wikg

SAR(1 g) = 2.12 W/kg; SAR(10 g) = 1.4 W/kg

Maximum value of SAR (measured) = 2.46 W/ikg

an
]
.10
a9
425
o
100

0dB =246 W/kg=391 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 30.07.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz: Type: D750V3; Serial: D750V3 - SN: 1014

Communication System: UID (0 - CW; Frequency: 750 MHz

Communication System Frame Length in ms: 100

Medium parameters used: f = 750 MHz: ¢ = 0.98 S/m; &, = 55.1; p = 1000 kg/m”
Phantom section: Flat Section

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

DASY52 Configuration
« Probe: ES3DV3 - SN3205:; ConvF(6.11, 6.11, 6.11); Calibrated: 28.12.2012;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 25.04.2013
» Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Senal: 1001

o« DASYS2528.7(1137), SEMCAD X 14.6,10(7164)

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

Reference Value = 52.976 Vim; Power Drift = 0,01 dB

Peak SAR (extrapolated) = 3,24 Wikg

SAR(I g) = 2.23 W/kg; SAR(10 g) = 1.48 W/kg

Maximum value of SAR (measured) = 2.58 W/kg

1014

0dB =258 Wkg=4.12dBW/kg
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Impedance Measurement Plot for Body TSL
33 Jul 243 P9:91:34
/ -
S gB/ REY 28 o 1:-41.190 g8 TS0.000 @80 NHz
A ]
Hid i
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Calibration Laboratory of Py, ! ——
Schmid & Partner SN mmnn:mmmw
Engineering AG % Servizio svizzero di taratura
Zeughsusstrasse 43, 8004 Zurich, Switzerand i Swisa Calibration Service

Accredited by the Swiss Accredeaton Seevice (SAS)

The Swiss Accreditation

Service is one of the signatories 1o the EA

Multilateral Agreement for the recognition of calibration certificates

client  HCT (Dymstec)

Certificate No: D835V2-4d165_Jan14

CALIBRATION CERTIFICATE

Obyect

Calbration procedureds)

Calbrabon dato

D835V2 - SN: 4d165

QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

January 07, 2014

Catbration Equipment used (MATE criticad for calibration)

This catbration cerificale docusnants the iraceabiity 10 national standards, which realize the physics! units of maasurements {S1),
The measurements and the unceranties wih confidence probability are gven on tha following pages and are part of tha cerificate

Al calitrations have been conducted In the closed laboratory faciiity: environment temperature (22 = 3)°C and humidity < 70%.

Primary Standards 0 Cal Oate (Cortficate No ) Scheduled Callbeation

Powat méeter EPM-442A GB3T48074 09-Oct-13 (No. 217-01827) Oct14

Powsr sensor HP BAE1A US37202783 09-Oct-13 (No. 217-01827) Oct-14

Powet sensor HP BAB1A MY41082317 09-Oct+13 (No. 217-01828) Oct-14

FAeterance 20 dB Attenuaion SN: 5058 (20k) D4-Apr-13 (Na. 217-01736) Apr-14

Type-N mismaich combination SN: 5047,3 1 06327 D4-Apr-13 (No. 297-01739) Apr-14

FAeference Prote ES30VI SN: 3205 30-Dac-13 (No. ES3-3205_Dec13) Dec-14

DAE4 SN e 25-Apr-13 (No. DAE4.601_Apetd) Apr-14

Secondary Standards D e Check Cate (in housa) Scheduted Check

AF gonerator RAS SMT-06 100005 D4-ALsg-89 (n house check Oct-13) In house cheack: Oct-16

Network Analtyzer HP 8753E USI7380585 S4208 18-Oct-01 (in house chack Oct-13) In houss check: Oct-14
Nasme Function Signature

Casbirated by; Jeton Kastrat| Labaratory Technician

Approved by ‘Katjn Pokovic

ot

This catbiration cerificate shall not be reproduced except in full without wiitten appeoval of the laborsory

Issued: January 9, 2014

Certificate No: DB35SV2-4d165_Jan14
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughousstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Katlbrierdienst

¢ Service suisse détalonnage
Servizio avizzero di taratura

S  Swiss Calibration Service

Accradded by the Swiss Accredaabon Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Mufttilateral Agreemont for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “|[EEE 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.

e 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.

« 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 95%.
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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 Extrapotation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz + 1 MHz
Head TSL parameters
The foflowing parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.90 mha/m
Measured Head TSL parameters (220=02)°C 407 £8% 0.91 mho/m = 6 %
Head TSL temperature change during test <05"C aa —
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 parameters normalized to 1W 9.24 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.52 Wikg
SAR for nominal Head TSL parameters normalized to 1W 6.02 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations weare applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 552 0.97 mha/m
Measured Body TSL parameters (220202)°C 56826% 1.01 mho/m £ 6 %
Body TSL temperature change during test <D5"C e -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAHA measured 250 mW input power 2.48 Wikg
SAR for nominal Body TSL parameters normatized to TW 9.58 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 mW input power 1.60 Wikg
SAR for nominal Body TSL parameters normalized to 1W 6.26 Wikg = 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5060-38j0Q
Retum Loss -284d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4720-5T12
Hetum Loss «237dB

General Antenna Parameters and Design

[ Esectrical Detay (one direction) | 1.440 ns

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

The dipole is made of standard semirigid coaxial cable, The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therelore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole amms in order to improve matching when loaded 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 still

according 1o the Standard

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

feedpoint may be damaged

Additional EUT Data
Manufactured by SPEAG
Manufactured on 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: D835V2; Serial: D835V2 - SN: 4d165

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

Medium parameters used: f = 835 MHz; 0 = 0.91 S/m; ¢, = 40.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Sundard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASY352 Configuration:
o Probe: ES3DV3 - SN3205; ConvF(6,22, 6,22, 6.22); Calibrated: 30.12.2013;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 25.04,2013
« Phantom: Flat Phantom 4.9L; Type: QDODOP49AA; Serial: 1001

« DASY52528.7(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, dz=Smm

Reference Value = 60.874 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 3.54 W/kg

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

Maximum value of SAR (mcasured) = 2.73 W/kg

il
]
|
100
200
7.0
s
0dB =273 Wikg =436 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 07.01.2014
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d165

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

Medium parameters used: f = 835 MHz: o = 1.013 S/m; g = 56.8; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/IEC/ANSI C63,19-2007)

DASYS52 Configuration:
o  Probe: ES3DV3 - SN3205; ConvF(6.09, 6.09, 6.09). Calibrated: 30,12.2013;
o  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAEA Sn601; Calibrated: 25.04.2013
« Phantom: Flat Phantom 4.9L; Type: QDODOP49AA; Seriul: 1001

« DASY5252.8.7(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=5Smm, dy=Smm, dz=5Smm

Reference Value = 60.874 V/m: Power Drift = -0.00 dB

Peak SAR (extrapolated) = 3.66 W/kg

SAR(1 g) = 2.46 W/kg: SAR(10 g) = 1.6 W/kg

Maximum value of SAR (measured) = 2.86 W/kg

w
]
200
400
1o
15.00

0dB =286 W/kg =456 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S, —_—
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Engineering AG ; 3 Servizio svizzoro di taratura
Zeughausstrasse 43, 8004 Zurlch, Switzeriand SN Swiss Calibration Service
o

™

Accredited by Ihe Swiss Accredtation Service [SAS)
The Swiss Accroditation Service is one of the signatories 10 the EA

Multitateral Agr for the gnition of calibration certificates
cient  HCT (Dymstec) Cartificate No: D1800V2-2d006_Mar14
CALIBRATION CERTIFICATE
Otject D1800V2 - SN: 20006
Calvration procedures) QA CAL-05.v9
Calibration procadure for dipole validation kits above 700 MHz
Cafibration date: March 24, 2014
This calibation ¢ d s the bility %0 national stardards, which makze the physical units of measurements (S1)

The measurements and 1he uncenainties with confidence probability are given on the follawing pages and are part ol the cortificate
All calibrations have been conducted in the closed laboratory faciity: environment ismpersiun (22 = 3)°C and humisty « 70%

Calibeation Equipment used (MATE crical for calibration)

This caltiration cedificale shall not be reproduced excopt In full without witien appraval ot e labeeatocy

Primary Standards 2] Cai Date (Cortificats No ) Scheduled Calibration

Powar meter EPN-S42A GB37480704 06-0ct-13 (No, 217-01827) Oct 14

Power sensor HP 84814 US3I7292783 08-0ct-13 (No. 217-01827) Oct-14

Power sensor HP 84814 MY41002317 08-Oct-13 (No, 217-01828) Oct14

Refarence 20 48 Allenusior SN: 5056 (20%) 04-Apr-13 (No. 217-01736) Apr-14

Type-N mismaich combination SN: 5047 .3/ 08227 04-Apr-13 (No. 217-01739) Apeid

Reference Probe ESIDVI SN: 3205 30-Dec-13 (No. ES3-3205_Deci3) Dec-14

DAEA SN 601 25Apr-13 |No. DAE4-80Y_Apr1d) Ape-14

Secondary Standards D# Check Dale (in house) Scheduled Chock

RF ganarator R&S SMT-06 100005 04-Aug-89 (in house chock Oct-13) In housa checlo Oct-16

Network Analyzes HP B753E USI7380585 S4206 18-Oct.01 (in housa chack Dct-13) in house chack: Oct-14
Name Function Signature

Caltbrated by Istae El-Nacug Laboratory Technician a j

Approved by. Katia Pokovi: Technical Marager

e

lasued: March 24, 2014
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Engineering AG Servizio svizzero di tarstura
Zeughausstrasse 43, 5004 Zurich, Switzeriand Swiss Calibration Service
Accradited by the Swiss Accredtaton Service [SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agr for the recognition of calibration certificates
Glossary:
TSL tissue simulating fliquid
ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "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.

» FElectrical 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 95%.

Certificate No: D1800V2-2d006_Mar14 Page20f 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V5287
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantomn
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency 1800 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were appled.
Temperature Permittivity Conductivity
Nominal Head TSL parametors 220"C 40.0 1,40 mho/m
Measured Head TSL parameters (220+02)°C 38.7+6% 1.40 mho/m =6 %
Head TSL temperature change during test <05°C — -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.60 Wikg
SAR for nominal Head TSL parameters normalized to 1W 38.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.02 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20.0 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mho/m
Measured Body TSL parameters (220202)"C 525+6% 1.55 mho/m = 6 %
Body TSL temperature change during test <05°C - -
SAR result with Body TSL
SAR averaged over 1 ecm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.67 Wiy
SAR tor nominal Body TSL parameters normalized to 1W 38.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW Input power 511 Wikg
SAR for nomnal Body TSL parameters normalized 1o 1W 20.2 Wikg = 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed 1o feed point 47.7Q-70jQ
Return Loss -225d8

Antenna Parameters with Body TSL

Impedance, transformed 10 feed point 43.70-69)Q
Hetum Loss -200dB

General Antenna Parameters and Design

I Electrical Delay (one direation) [ 1.208 ns ]

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feading line is directly connected to the
second arm of the dipole. The antenna is thersfore 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 explained in the
‘Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied 10 the dipole arms, because they might bend or the scldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on July 23, 2001
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DASYS5 Validation Report for Head TSL

Date: 24.03.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: DIS0O0V2 - SN: 2d006

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

Medium parameters used: {'= 1800 MHz; o = 1.4 S/m; &, = 38.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI €63,19-2007)

DASY52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(5.09, 5.09, 5.00); Calibrated: 30.12.2013:
o Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Culibrated: 25.04.2013
» Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001

« DASYS52528.7(1137), SEMCAD X 14.6.1(0(7164)

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

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

Peak SAR (extrapolated) = 17.7 Wikg

SAR(1 g) = 9.6 W/kg; SAR(10 g) = 5.02 W/kg

Maximum value of SAR (measured) = 11.9 Wikg

d8

0

160

7.20

-10.80

14.40

-18.00

0dB=11.9W/kg=10.76 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 24.03.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: DIS00V2 - SN: 2d006

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

Medium parumeters used: f = 1800 MHz; o = 1.55 S/m; & = 52.5; p = 1000 kg/m’
Phantom section: Flat Section

Mcasurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS2 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.86, 4.86, 4.86); Calibrated: 30.12.2013;
¢ Sensor-Surface: 3Imm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 25.04.2013
« Phantom: Flat Phuntom 5.0 (back); Type: QDOOOPSOAA; Serial; 1002

« DASYS5252.8.7(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=Smm, dy=5mm, dz=Smm

Reference Value = 92,723 V/m; Power Drift =0.01 dB

Peak SAR (extrapolated) = 17.0 Wikg

SAR(1 g) = 9.67 Wikg; SAR(10 g) =5.11 W/kg

Maximum value of SAR (measured) = 12.3 Wikg

d
0
.60
.20
1080
14.40
18,00
0dB =123 W/kg = 10.90 dBW/kg
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Impedance Measurement Plot for Body TSL
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Accrodted by the Swiss Accreditation Service (SAS)
The Swiss Accroditation Service is one of the signatories to the EA
Multilateral Agroement for the recognition of calibieation certificates

Accreditation No.: SCS 108

ciet  HCT (Dymstec) Certificate No: D1900V2-5d032_Jul13
CALIBRATION CERTIFICATE
Otyect D1900V2 - SN: 5d032
Calibeation procedure(s) QA CAL-D5.v0
Calibration procedure for dipole validation kits above 700 MHz
Calration date July 29, 2013

Calibeation Equipmant used (MATE critical for calieation)

| This calibration certificate documents the traceablity to naticnal standards, which reaiize the physical unas ol measurements (SI)
The measurements and the uncerainties with conlidance probabiity are given on the fallawing pages and ara part of the certificate.

All calibrations have been conducted in the closed laboratory faciity: emaronment tomperature (22 + 3)°C and humadity < 70%

LT his catbration certificate shall not ba reproduced except n full without witien approval of the laboratony.

Primary Standards |10 8 Cal Cate (Cardificate No.) Schodulad Calibration

Power meler EPM-442A GB37TABOT0S 01-New-12 (No. 217-01640) Oet-13

Power sensor HP BSA1A US37292783 01-New-12 (No. 217-01640) Cet13

Rafetonce 20 dB Attenuat SN: 5068 (20%) 04-Apr-13 {No. 217.01736) Ape-14

Type-N mismatch combination SN: 5047.3/06327  O#-Ape-13 (No. 217-01709) Ape-14

fReferonce Probe ES3DV3 SN: 3205 28-0Dec-12 (No, ES3-3205_Dec12) Dec-13

DAE4 | SN 601 25-Apr-13 (No. DAE4-601_Apri3) Ape-14

Sacondary Standards 1D # Check Date {n house) Scheduled Check

Pawor sansoe HP 8481A MY41092317 18-0c1:02 (in hause check Oct-11) In house chack: Oct-13

AF genocator RAS SMT-08 100005 O04-Aug-96 {in house check Oct-11) In house check: Oct-13

Network Analyzer HP B753E US27390565 S4206  18-0ct01 (in house check Oct-12) In house check: Oct13
Name Function Signature

Calitrated by Inrae ENaoug Laboratory Technician ( 3 é( .,9

Appeoved by Katja Pokovic Technical Manages

3

Issued July 30, 2013
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Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swias Accreditation Service is one of the signatories to the EA
Multilateral Ags 1 for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x.y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

c)

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

|EC 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

Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

Electrical Delay: One-way delay between the SMA connector and the antenna feed 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 95%.

Centificate No: D1900V2-5d032_Jul13 Page20of8
Report No. . . . HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 210 of 247

HCT-A-1405-F005-1 TEL: +82 31 645 6300  FAX: +82 31 645 6401



HCT

T LTS

FCC ID: ZNFD855P

Issue Date: May. 29, 2014
Measurement Conditions
DASY systemn configuration, as tar as not given on page 1
DASY Version DASY5 V5287
Extrapolation Advanced Extrapotation
Phantom Modutar Flat Phantomn
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 parameters and calculalions ware applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220"C 400 1,40 mho/m
Measured Head TSL parameters (220202)°C 389=26% 1.36 mho/m £ 6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 260 mW input power 9.81 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

40.1 Wikg = 17.0 % (k=2)

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

SAR measured 250 mW Input power 521 Wikg

SAR for nominal Head TSL parameters normalized 1o 1W 21.0 W/kg = 16.5 % (k=2)
Body TSL parameters

The following parameters and caiculations wore applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 533 1.52 mho/m

Measured Body TSL parameters (220+02)"C 534+8% 1.49 mho/m £ 6 %

Body TSL temperature change during test <05°C —ee -
SAR result with Body TSL

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

SAR measured 250 mW input power 10.0 Wiy

SAR for nominal Body TSL parameters nomalized 1o 1W 40.5 Wikg = 17.0 % (k=2)

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

SAR measured 250 mW input power 5.34 Wikg

SAR for nominal Body TSL parameters normalized to 1W 21.5 Wikg = 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point B110Q+53jQ
Retumn Loss -255dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4680 +54Q
Retum Loss -23.7d8

General Antenna Parameters and Design

rElectncal Detay (one diraction) | 1.183 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected 10 the
second arm of the dipole. The antenna is theralore shont-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arms in order to improve matching when loaded according to the position as explained in the
*Maasurement Conditions*® paragraph, The SAR data are not affected by this change. The overall dipole length is stil

according to the Standard
No excessive force must be applied 1o the dipole arms, because they might bend or tha solderad connections near the
feedpoint may be damaged
Additional EUT Data
Manufaciured by SPEAG
Manufaciured on March 17, 2003
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DASYS Validation Report for Head TSL

Date: 29.07.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DI900V2; Serial: D1900V2 - SN: 5d032

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: f= 1900 MHz; o = 1.36 S/m; & = 38.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration
» Probe: ES3DV3 - SN3205; ConvF(4.98, 4,98, 4.98); Calibrated: 28.12.2012;
= Sensor-Surface: 3mm (Mechanical Surfuce Detection)
« Electronics: DAE4 Sn601: Calibrated: 25.04.2013
o Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA: Serial: 1001

o DASYS5252.8.7(1137), SEMCAD X 14.6.10(7164)

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

Reference Value = 96.191 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 17.9 W/kg

SAR(1 g) = 9.91 W/kg: SAR(10 g) = 5.21 W/kg

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

a8

-1.rn

10.00

0dB = 12.3 W/kg = 10.90 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 29.07.2013
Test Laboratory: SPEAG, Zurich, Switzerland

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

wm

d032

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: f= 1900 MHz; 6 = 1.49 S/m; & = 53.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
» Probe: ES3DV3 - SN3205; ConvF(4.6, 4.6, 4.6); Calibrated: 28.12.2012;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 25.04.2013
o Phantom: Flat Phantom 5.0 (back): Type: QDOOOPSOAA: Serial: 1002

o DASYS5252.8.7(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 = 96.191 V/m; Power Drift =0.01 dB

Peuak SAR (extrapolated) = 17.1 W/kg

SAR(1 g) = 10 W/kg; SAR(10 g) = 5.34 W/kg

Maximum value of SAR (measured) = 12.6 Wikg

a8
L

-1L60

1080

0dB=12.6W/kg=11.00dBW/kg
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CALIBRATION CERTIFICATE i |
$1 3 o
Oufoct D2450V2 - SN: 743 |
Wg —
Gasteation procedure(s) QA CAL-D5.v8 odis

Calibration procedure for dipole validation kits above 700 MHz

August 23, 2013

This catbrution conificale documents the taceability to nationsl standseds. which rsalize the physical units of measurementy (S1)
The messurements and the uncetanties with corfidancy protabilty ame gven on the lollowing pages and are part of the cerifickte

All calbranons have been conducted in the clased laboratory faciity: envionment temperature (22 = 3)°C and humidity < 20%.
Calbeation Equipment used (MATE criical far calibeation)

Prmary Starciards 10 #

Cal Date (Cartificate No.) Schedided Callbration
Power metar EPM-1424 GB37480704 01-Now-12 (No, 217-01640) Oct-13
Power sansor HP 8481A USITFERTRS D1-Now-12 (No. 217-01640) Oet13
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Name Function Signature
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Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

¢) KDB 865664, "SAR Measurement Requirements for 100 MHz to 8 GHZ”

Additional Documentation:
d) DASY4/5 Systern 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
pasitioned under the liquid filled phantom. The impedance stated is transtormed from the
measurement at the SMA connector to the feed point. The Return Loss ansures low
reflected power. No uncertainty required.

« Elactrical 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 caiculate the
nominal SAR result.

The reporied 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 syatem configuration, as far as not given on page 1.
DASY Version DASYS V5287
Extrapolation Advanced Extrapolstion
Phantom Moduiar Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Parmittivity Conductivity
Nominal Head TSL parametars 220°C 392 1.80 mho/m
Measured Head TSL parameters (220:02)C IJ7B8+6™% 1.80 mho/m = 6 %
Head TSL temperature change during test <05°C — -
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measurad 250 mW input power 13.3 Wi
SAR lor nominal Head TSL parameters normalized to 1W 52,8 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 8.18 Wig
SAR for nominal Head TSL parameters normalized fo 1W 24.6 Wikg = 16.5 % (k=2)
Body TSL parameters
Tha following paramaters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220 527 1.95 mho/m
Measured Body TSL parameters (220202)°C 506+68% 203 mhoim 2 6 %
Body TSL temperature change during test <05°C — e
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.0 Whg
SAR for nominal Body TSL parameters normalized to 1W 50.5 W/kg = 17.0 % (k=2)
SAR averaged aver 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 6.01 Wiy
SAR for nominal Body TSL parametars normalized to 1W 23.6 Wikg = 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed fo feed point 5380+42Q
Retum Loss -25.1dB

Antenna Parameters with Body TSL

Impedance. transformed to feed point 5000Q+550
RAatumn Loss -252d8

General Antenna Parameters and Design

Electrical Delay {one direction) | 1.159 ns |

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the fseding line is diroctly connected to the
second am of the dipole. The antenna i therefore shon-circuited for DC-signals. On some of the dipales, small end caps
ane added to the dipole arms i order to improve matching when foaded according 10 the posilion as explained n the
*Measurement Conditions® paragraph. The SAR data are not allected by this change, The overall dipole langth is stil
according 10 the Standard

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 01, 2003
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DASYS5 Validation Report for Head TSL

Drate: 22.08.2013
Test Luboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz: Type: D2450V2; Serial: D2450V2 - SN: 743

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

Medium parameters used: f = 2450 MHz; o = 1.8 S/m; & = 37.8: p = 1000 kg/m’
Phantom section: Flut Section

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

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.52, 4.52, 4.52); Calibrated: 28,12.2012;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 25.04.2013
« Phantom: Flat Phantom 5.0 (front); Type: QDIOOPSOAA; Serial: 1001

o DASYS25287(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=3mm, dy=5mm, dz=5mm

Reference Value = 1004 Vim; Power Drift =0,06 dB

Peuk SAR (extrapoluted) = 27.8 Wikg

SAR(1 g) = 13.3 W/kg; SAR(10 g) = 6.18 W/kg

Maximum value of SAR (measured) = 16.9 W/kg

-
B
W
laae
as0
1em
1.
24m
0dB =169 W/ikg=12.28 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 23.08.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 743

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

Medium parameters used: f = 2450 MHz; a = 2.03 S/m; & = 50.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEENEC/ANSI €63.19-2007)

DASY 52 Configuration
* Probe: ES3IDV3 - SN3205; ConvF(4.42, 4.42, 4.42); Calibruted: 28.12.2012;
o Sensor-Surface: 3Imm (Mechanical Surface Detection)
« Electronics: DAE4 So601; Calibrated: 25.04.2013
o  Phantom: Flit Phantom 5.0 (back); Type: QDODOPSOAA; Serial: 1002

o« DASYS2528.7(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=35mm, dz=5mm

Reference Value = 93.835 Vim: Power Drft = 0.06 dB

Peak SAR (extrapolated) = 27.3 Wikg

SAR(T g) = 13 W/kg; SAR(10 g) = 6,01 W/kg

Maximum value of SAR (measured) = 16.8 W/kg

5.00

-10.00

-15.00

-20.00

-25.00

0dB =168 Wikg = 12.25 dBW/kg
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Impedance Measurement Plot for Body TSL
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CALIBRATION CERTIFICATE

Onject

Catbration procegurals)

Calibration date:

D2600V2 - SN: 1015

QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

April 23, 2014

This calbration carificate documents the iraceatslity 1o national standards, which realze the physicsl unils of measurements (S4)
The measuremeants and the uncortainties wih confidance peobabilty are gliven on the folowng pages and e parnt of the cedificate

Al cotbrations have bean contucted in the closed laboraoey facillly: emvircnment lemperaturs (22 = 3)°C and humidity < 70%

Calibration Equipment used (MATE cntical for caliteation)

Primary Standarcs [ D" Cat Date (Coriticate No.) Schedulod Calibeation

Pownr mater EPM-442A | Gearama704 08-0c1-13 (No, 217-01827) Oct-14

Power sorsor HP B481A | US37202783 08-Oct-13 [No. 217-01827) Oct-14

Power sensor HP B4S1A | MY41082517 09-0c1-13 (No. 217-01828) Oct-14

Referance 20 4B Altenustor | SN: 5058 (20K) 03-Apr-14 (No. 217-01918) Apr15

Type-N mimaich combination | SN: 5047.2 /06327 03-Ape-14 (No. 217-01821) Apt15

Reference Probe E530V3 | SN: 3205 30-Dec-13 (No. ES3-3205_Dec13) Dec-14

DAE4 | SN: 801 25-Apr-13 (No. DAE4-601_Ape13) Apr-18

Socondary Stangardy |10 Chack Date (n house) Scheduled Check

AF genarator RAS SMT-08 100005 04-Aug-83 (in house chack Oom-13) n house chack: Oct-16

Network Analyzer HP 8753E US37300585 54206 18-0ct-01 (In housa check Oct13) in house check: Oct-14
Narme Function Signature

Caltrated by Jeton Kastrati Labormtory T LQ

Apeovad by Katjs Pokovie Tectmical Manager

Issued: Apal 23, 2014

This calbration cortificate shal not be reproducead excepl in full without writlen approval of the laboratosy.
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Calibration Laboratory of

r S  Schweizeriacher Kalibrierdienst

Schmid & Partner Service suisse d'étalonnage
Engineering AG C  servisio svizzero di tarstura

Zeughausstrassa 43, 5004 Zurich, Switzerfand S  Swiss Calibration Service

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

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

Multitateral Agr t for the recognition of calibration cedificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

¢) 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.

e 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
paralle! to the body axis.

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

» Electrical Delay: One-way delay between the SMA connector and the antenna feed 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 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS V5287
Extrapolation Advanced Extrapolation
Phantom Modular 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 following parameters and calculations were appliad.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 390 1.86 mho/m
Measurod Head TSL parameters (220202)C 37726% 1.98 mho/m £ 6 %
Head TSL temperature change during test <05°C —_ —_—
SAR result with Head TSL
SAR averaged over 1 om’ (1 g) of Head TSL Condition
SAH measured 250 mW input powar 14.6 Wikg
SAR for nominal Head TSL parameters normalized to 1W 57.7 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 250 mW Input power 6.51 Wikg
SAR for nominal Head TSL parameters normalized to 1W 25.8 Wikg = 16,5 % (k=2)
Body TSL parameters
Thae following paramaeters and calculations were applisd
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 525 2.18 mho/m
Measured Body TSL parameters (220202} "C 502+6% 219 mho/m =6 %
Body TSL temperature change during test «<05°C - -
SAR resuit with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 141 Wikg
SAR for nominal Body TSL parameters normalized to 1W 55.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 6.25 Wikg
SAR for nominal Body TSL parameaters nomalized to 1W 24.7 Wikg = 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to fead point 4910Q-3212
Return Loss -296dB

Antenna Parameters with Body TSL

Impedance, fransformed 1o feed point 4660-2050
Return Loss -2798dB

General Antenna Parameters and Design

[ Electrical Dalay (one direction) [ 1.150 ns ]

Alter long term use with 100W radiated powsr, only a siight warming of the dipole near the feedpoint can be measured

The dipole is made of standard semirigid coaxial cable. The center conductor of the leeding line is directly connected 1o the
second arm of the dipole. The antenna is therefors shont-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to iImprove matching when loaded 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 st
according to the Standard

No excessive force must be applied 1o the dipole arms. because thay might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manutactured by SPEAG
Manufaciured on October 30, 2007
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HCT CO., LTD.
Report No. . . . . .
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 227 of 247

HCT-A-1405-F005-1 TEL: +82 31 645 6300  FAX: +82 31 645 6401



HCT

T LTS

FCC ID: ZNFD855P Issue Date: May. 29, 2014

DASYS5 Validation Report for Head 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 ssed: f= 2600 MHz; o = 1.98 S/m; & = 37.7; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe; ES3DV3 - SN3205: ConvF(4.46, 4.46, 4.46); Calibrated: 30.12.2013;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 25.04.2013
« Phantom: Flat Phantom 5.0 (front); Type: QDDDOPSOAA: Sertal: 1001

o« DASY52528.7(1137). SEMCAD X 14.6.10(7164)

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

Reference Value = 102.6 V/m: Power Drift = 0.03 dB

Peak SAR (extrapolated) = 31.2 Wikg

SAR(1 g) = 14.6 W/kg: 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
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DASYS5 Validation Report for Body TSL

Date: 23.04.2014
Test Laborutory: 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 S/m; g, = 50.2: p = 1000 kg/m’
Phamtom secuon: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI €63,19-2007)

DASYS52 Configuration:
e Probe: ES3DV3 - SN32035; ConvF(4.24, 4,24, 4.24); Calibrated: 30.12.2013:
o Sensor-Surface: 3mm (Mechumical Surface Detection)
¢ Electronics: DAEA Sn601; Calibrated: 25.04.2013
o Phantom: Flat Phantom 5.0 (back); Type: QDUOOPS0AA; Serial: 1002

« DASYS252.87(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=5Smm, dz=5mm

Reference Value = 95.718 V/m; Power Drift = 0,00 dB

Peak SAR (extrapolated) = 30,7 Wikg

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

Maximum value of SAR (measured) = 18.9 W/kg

-5.00
-10.00
-15.00

-20.00

-25.00

0dB = 18.9 W/kg = 12.76 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of \‘"'{L'_;}"'z G Schweizerischer Kalibrierdienst

Schmid & Partner i 3 ¢ Service suisse détalonnage
Engineering AG % Servizio svizaoro di taraturs

Zeughaussirasse 43, 8004 Zurich, Switzerand N Swiss Calibration Service

Accrediled by the Swiss Accreditation Sarvice (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of callbration certificates

ciet  HCT (Dymstec) Certificats No: D5GHzV2-1107_Jan14
CALIBRATION CERTIFICATE
Object D5GHzV2 - SN: 1107

Calibration procedurods) QA CAL-22 v2

Calibration procedure for dipole validation kits between 3-6 GHz

Calibration date: January 27, 2014

This calibeation o0 o s the & bility %0 national standards, which realize the physical units of measurements (S1)
Tha maasurements and the uncertainties with confidence peobabiity are given on Iha followsng pages and are pant of the centdicate.

Al calibemtions have baan conducted In tha closed laboratory facilty: ervironment lemperature (22 + 3)°C and humidiy < 70%.

Cattiration Equipment used (MATE crilical for calibeation)

Prienary Standards 1D s Cal Date (Cersfficate No,) Schedulad Calibration

Power meter EPM-442A GBA7ABU704 08-0ct-13 (No. 217-01627) Oct-14

Power sensor HP B481A US37202783 03-Oct-13 (No. 217-01827) Qct-14

Power sensor HP B461A Myar082317 09-0ct-13 (No. 217-01828) Oct-14

Raference 20 08 Attenaalor SN: 5058 {204) 04-Apr-13 (No. 217-01736) Ape14

Type-N mismatch combination SN: 5087.3/ 08327 04-Apr-13 (No. 217-01739) Apr-14

Reference Probe EX3DV4 SN: 3503 30-Doc-13 (No. EX3-3503_Dec13) Dec-14

DAE4 SN: 601 25-Apr-13 (No. DAEA-601_Apr13) Apr-14

Secondary Standards 1D # Chock Date (in houss) Schaduiad Check

RF gensrmtor HAS SMT-06 100005 04-Aug-09 {In house chack Oct-13) In house check: Oct-16

Network Analyzar HP 8753E US37300585 54206 18-0ct-01 (n house check 0c1-13) In house check: Oct-14
Name Function

Cafibrated by: larne E}-Naoug Laboratory Technician O 7

Approved by Kaljs Pokovic Technical Mansger

/?4

Issued: January 27, 2014

| This calibention cenificate shall not be reproduces axcep! in Tl withou! written approves of the Inboratory,
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Multilatoral Agr for the recognition of cailbration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:
a) 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 determine
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) 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

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 fiat 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.

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 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS v528.7

Extrapolation Advanced Extrapolation

Phantom Modutar Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy =4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5200 MMz =+ 1 MHz
5300 MHz = 1 MHz

Frequency 5500 MHz 2 1 MHz
5600 MHz = 1 MHz
5800 MHz = 1 MHz

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

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 3.0 4.66 mho/m

Measured Head TSL parameters (220202)"C 350+6% 4.45 mho/m = 6 %

Head TSL temperature change during test <05°C — -_
SAR result with Head TSL at 5200 MHz

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

SAR measured 100 mW input power 7.83 Who

SAR for nominal Head TSL parameters normalized to 1W 77.8 Wikg = 198.9 % (k=2)

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

SAR measured 100 mW input power 2.25 Wiy

SAR for nominal Head TSL parameters nomalized to 1W 22.3 Wikg = 19.5 % (k=2)
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Head TSL parameters at 5300 MHz
The following parameters and caiculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 359 4.76 mho/m
Measured Head TSL parameters (220+02)*C 349+6% 4,54 mhoim =6 %
Head TSL temperature change during test <05°C —_ —
SAR result with Head TSL at 5300 MHz
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.35 Wikg
SAR for nominal Head TSL parameters nommalized to 1W 829 W/ kg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 100 mW input power 2.41 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 23.9 Wikg = 19.5 % (k=2)
Head TSL parameters at 5500 MHz
The following parameters and calcutations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 358 4.96 mho/m
Measured Head TSL parameters (220202)°C 34628% 4.74 mho/m =6 %
Head TSL temperature change during test <05"C — ee
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 cm” (1 g) of Head TSL Conxdition
SAR measured 100 mW Input power B8.47 Wikg
SAR for nominal Head TSL paramelers normalized to 1W B84.0 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 100 mW input power 242 Wixg
SAR for nominal Head TSL parameters nomalized to 1W 24.0 Wikg = 19.5 % (k=2)
Certficate No: DSGHzV2-1107_Jan14 Pago 4 of 16
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Head TSL parameters at 5600 MHz
The following parameters and calculations were applied
Temperature Permittivity Conductivity

Nominal Head TSL parametors 220°C 355 5.07 mho/m

Measured Head TSL parameters (220+02)"C 34526% 488 mho/m + 6 %

Head TSL temperature change during test <05°C - -
SAR result with Head TSL at 5600 MHz

SAR averaged over 1 cm’ (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 W/kg = 19.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL condition

SAR measured 100 mW Input power 2.3 Wikg

SAR for nominal Head TSL parameters normalized 10 1W 23.7 Wikg = 19.5 % (k=2)
Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 353 5.27 mha/m

Measured Head TSL parameters (220+0.2)"C 342+6% 5.07 mho/m £ 6 %

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

SAR averaged over 1 ecm’ (1 g) of Head TSL Condition

SAR measured 100 mW input power 8.01 Wy

SAR for nominal Head TSL parameters nommalized to 1W 79.4 Wikg = 19,9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL condition

SAR measurad 100 mW Input power 2.28 Wikg

SAR for nominal Head TSL parameters normalized to 1W 22.6 Wikg £ 19.5 % (k=2)
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Body TSL parameters at 5200 MHz
The foliowing parameters and calculations were apphed
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 49.0 5.30 mho/m
Measured Body TSL parameters (220+02)"C 473+6% 544 mho/m +6 %
Body TSL temperature change during test <05*C - -
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 752 Wikg
SAR for nominal Body TSL parameters normalized to 1W 74.7 Wikg = 19.9 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAA measured 100 mW Input power 2.10 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 20.8 Wikg = 19.5 % (k=2)
Body TSL parameters at 5300 MHz
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 489 5.42 mho/m
Measured Body TSL parameters (220=02)"C 47.2:6% 557 mho/m+6 %
Body TSL temperature change during test <05"C —_— —_
SAR result with Body TSL at 5300 MHz
SAR averaged over 1 em” (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.83 Wikg
SAR for nominal Body TSL parameters normalized to TW 75.8 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measurad 100 mW input power 214 Wikg
SAR for nominal Body TSL parameters normalized to 1W 21.2 Wikg = 19.5 % (k=2)
Cenrificate No: DSGHzV2-1107_Jan14 Pagoe 6ol 16
Report No HCT CO,, LTD.
P ' 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 237 of 247

HCT-A-1405-F005-1

TEL: +82 31 645 6300

FAX: +82 31 645 6401



HCT

T LTS

FCCID: ZNFD855P Issue Date: May. 29, 2014
Body TSL parameters at 5500 MHz
The following parameters and calculations ware applied.
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220°C 486 5.65 mho/m
Measured Body TSL parameters (220+02)"C 468+6% 5.84 mho'm =6 %
Body TSL temperature change during test <05°C - -
SAR result with Body TSL at 5500 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.96 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 78.1 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 100 mW input power 221 Whg
SAR for nominal Body TSL parameters normalized to W 21.9 Wikg = 19.5 % (k=2)
Body TSL parameters at 5600 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 485 5.77 mho/m
Measured Body TSL parameters (220+£02)°C 46626% 5.98 mho/m 46 %
Body TSL temperature change during test <05°C - -
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 8.07 Wikg
SAR for nominal Body TSL parameters normalized to 1W 80.2 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measurad 100 mW input power 224 Wikg
SAR for nominal Body TSL parameters normalized to 1W 22.2 Wikg £ 19,5 % (k=2)
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Body TSL parameters at 5800 MHz
The following parameters and calculations were applied

Temperature Permittivity Conductivity
Nominal Body TSL paramelers 220°C 482 6.00 mho/m
Measured Body TSL parameters (220+02)°C 483:6% 6.23mho/m+ 6%
Body TSL temperature change during test <05°C
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.49 Wikg
SAR for nominal Body TSL parameters normalized to 1W 74.4 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 100 mW input power 2.07 Wikg
SAR for nominal Body TSL parameters normalized to 1W 20.5 Wikg = 19.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL at 5200 MHz

Impadance, transformed to feed point 4890Q-105Q

Retum Loss -19.5d8
Antenna Parameters with Head TSL at 5300 MHz

Impedance, tranaformed to feed point 4820-74|1Q

Retum Loss -226dB
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed point 510Q-54

Retum Loss -253d8
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 53 7Q-57K1

Return Loss -237dB
Antenna Parameters with Head TSL at 5800 MHz

Impedance, franstormed to feed point 5500Q-58jQ

Retumn Loss -228d8
Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed to feed paint 4920-97Q

Retum Loss -20.2d8
Antenna Parameters with Body TSL at 5300 MHz

Impedance, transformed to feed point 4960Q-670

Return Loss -235d8
Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed 1o feed paint non-47jQ

Return Loss -265dB
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Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 5460Q-46Q
Aetum Loss -241dB

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to feed point 56.10-42Q
Return Loss -231d8

General Antenna Parameters and Design

| Esectrical Detay (one direction) | 1.196 ns |

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

The dipole is made of standard semirigid coaxial cabls. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circulted for DC-signals, On some of the dipoles, small end caps
are added 10 the dipole arms in order to improve matching when loaded according to the position as explained in the
*Measuremaent Conditions* paragraph. The SAR data are not affected by this change. The overall dipole length is still
accarding to the Standard

No excessive force must be applied 1o the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged
Additional EUT Data
Manulactured by SPEAG
Manufactured on March 11, 2011
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DASYS5 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: f= 5200 MHz; o = 4.45 S/m; £, =35; p= 1000 kg/m' , Medium parameters used: f
= 5300 MHz; 0 = 4,54 S/m: & = 34.9; p = 1000 kg/m’ , Medium parameters used: { = 5500 MHz: o = 4,74
S/m; & = 34.6; p = 1000 kg/m’ , Medium parumeters used: { = 5600 MHz; o = 4.86 S/m; & = 34.5; p = 1000
kg/m’ , Medium parameters used: f = 5800 MHz: o = 5.07 S/m: g, = 34.2: p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS52 Configuration:

e Probe: EX3DV4 - SN3503; ConvF(5.52, 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, 491, 4.91); Calibrated: 30.12.2013;

» Sensor-Surfuce: 1. 4mm (Mechanical Surfuce Detection)

« Electronics: DAE4 Sn601; Calibrated: 25.04.2013

« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001
« DASYS5252.8.7(1137); SEMCAD X 14.6.1((7164)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 63.171 V/m; Power Drift =0.01 dB

Peak SAR (extrupolated) = 28.2 W/kg

SAR(1 g) = 7.83 W/kg; SAR(10 g) = 2.25 W/kg

Maximum value of SAR (measured) = 17.8 W/kg

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

Reference Value = 64.166 V/m; Power Drift = 0,06 dB

Peak SAR (extrapolated) = 31.1 Wikg

SAR(1 g) = 8.35 W/kg: SAR(10 g) = 2.41 W/kg

Maximum value of SAR (measured) = 19.3 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 63.499 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 32.9 Wikg

SAR(1 g) = 8.47 W/kg; SAR(10 g) = 242 W/kg

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

Reference Value = 62.691 V/m; Power Drift = 0,05 dB

Peak SAR (extrapolated) = 32.8 Wikg

SAR(1 g) = 8.37 W/kg: SAR(10 g) = 2.39 W/kg

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

Reference Value = 60,600 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 33.0 W/kg

SAR(1 g) = 8.01 W/kg: SAR(10 g) = 2.28 W/kg

e
—"1

£.08

12.00

1800

2000

1000

0dB = 19.3 W/kg = 12.86 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 24.01.2014
Test Laboratory: SPEAG, Zarich, Switzerlund
DUT: Dipole 5GHz; 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 purameters used: f = 5200 MHz; o = 5.44 S/m; £, = 47 3 p = 1000 kg/m’ , Medium parameters
used: f = 5300 MHz; o = 5.57 S/m; 6 = 47.2; p= 1000 kg/m" , Medium parameters used: f = 5500 MHz; o =
5.84 S/m; &= =46.8; p= 1000 Lg/m Medium parameters used: {'= 5600 MHz; o = 5.98 S/m; &= 46.6.p=
1000 kg/m’ , Medium parameters used: f = 5800 MHz; 6 = 6.23 S/m: g, = 46.3; p = 1000 kg/m'

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI €63.19-2007)

DASYS52 Configuration:

e Probe: EX3DV4 - SN3503; ConvE(3.01, 3.01, 5.01); Calibrated: 30.12.2013, ConvF(4.76, 4.76,
4.76); Calibrated: 30.12.2013, ConvF(4.52, 4.52, 4.52); Calibrated: 30.12.2013, ConvF(4.3, 4.3, 4.3);
Calibrated: 30.12.2013, ConvF(4.47, 4.47, 4.47); Calibrated: 30.12.2013;

« Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibruted: 25.04.2013

» Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002
o DASYS252.8.7(1137); SEMCAD X 14.6.10(7164)

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

Reference Value = 58.992 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 29.6 Wikg

SAR(1 g) = 7.52 W/kg; SAR(10 g) = 2.1 W/kg

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: Mcasurement 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(1 g) = 7.63 Wikg; SAR(10 g) = 2,14 W/kg

Maximum value of SAR (measured) = 17.8 Wikg

Dipole Calibration for Body Tissue¢/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=tmm, dy=4mm, dz=14mm

Reference Value = 58.552 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 34.3 W/kg

SARI(1 g) = 7.96 W/kg: SAR(10 g) = 2.21 W/kg

Maximum vilue of SAR (measured) = 18.9 Wikg

Centificate No: DSGHz2V2-1107_Jan14 Page 14 of 16
Report No. . . . HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 245 of 247

HCT-A-1405-F005-1 TEL: +82 31 645 6300  FAX: +82 31 645 6401



HCT

T LTS

FCC ID: ZNFD855P Issue Date: May. 29, 2014

Dipole Calibration for Body 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 = 58.338 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 35.7 W/kg

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

Maximum value of SAR (measured) = 19.4 Wikg

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

Reference Value = 55.156 V/m; Power Drift =-0.02 dB

Peak SAR (extrupolated) = 34.8 Wikg

SAR(1 g) = 7.49 W/kg; SAR(10 g) = 2.07 W/kg

Maximum value of SAR (measured) = 18.2 W/kg

Pl
1
|
400
12.00
re
2400
.00
0dB =182 W/kg = 12.60 dBW/kg
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Impedance Measurement Plot for Body TSL
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