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Attachment 1. — SAR Test Plots

HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 52 of 109
HCTA1310FS06 TEL: +82 31 645 6300 FAX: +82 31 645 6401

Report No.



Report No.: HCTA1310FS06 FCCID: ZNFD682 Date of Issue: Nov. 14, 2013

Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIF1802.11 b/g/n(2.4GHz_HT40),
VolIP, Hotspot support

Liquid Temperature: 20.4

Ambient Temperature: 20.6

Test Date: Oct.26, 2013

Plot NO. 1

DUT: LG-D682; Type: Bar; Serial: #1

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

Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.92 mho/m; €, = 40.4; p = 1000 kg/m®
Phantom section: Right Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW:
SEMCAD, V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(9.87, 9.87, 9.87); Calibrated: 2013-03-18
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2013-03-21

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

GSMBS850 Right Touch 190 4Tx/Area Scan (71x121x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (interpolated) = 0.285 mW/g

GSMS850 Right Touch 190 4Tx/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 5.02 V/m; Power Drift = -0.120 dB

Peak SAR (extrapolated) = 0.334 W/kg

SAR(1 g) = 0.266 mW/g; SAR(10 g) = 0.201 mW/g

Maximum value of SAR (measured) = 0.279 mW/g

dB
0.000

-1.77

-3.54

-h.32

-7.09
-8.86

0 dB = 0.279mW/g
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Report No.: HCTA1310FS06 FCCID: ZNFD682 Date of Issue: Nov. 14, 2013

Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIF1802.11 b/g/n(2.4GHz_HT40),
VolIP, Hotspot support

Liquid Temperature: 20.2

Ambient Temperature: 20.4

Test Date: Oct.28, 2013

Plot NO. 2

DUT: LG-D682; Type: Bar; Serial: #1

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

Medium parameters used: f = 1880 MHz; ¢ = 1.39 mho/m; &, = 39.8; p = 1000 kg/m?

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

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(8.3, 8.3, 8.3); Calibrated: 2013-03-18
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2013-03-21

- Phantom: 1800/1900 Phantom; Type: SAM

GSM1900 Left Touch 661 2Tx/Area Scan (71x121x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (interpolated) = 0.168 mW/g

GSM1900 Left Touch 661 2Tx/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 4.38 V/m; Power Drift = -0.155 dB

Peak SAR (extrapolated) = 0.251 W/kg

SAR(1 g) = 0.156 mW/g; SAR(10 g) = 0.093 mW(/g

Maximum value of SAR (measured) = 0.171 mW/g

dB
0.000

-4.04

-6.08
-12.1 @ ’
-16.2 /
-20.2

0dB =0.171mW/g
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Report No.: HCTA1310FS06 FCCID: ZNFD682 Date of Issue: Nov. 14, 2013

Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIF1802.11 b/g/n(2.4GHz_HT40),
VolIP, Hotspot support

Liquid Temperature: 20.4

Ambient Temperature: 20.6

Test Date: Oct.26, 2013

Plot NO. 3

DUT: LG-D682; Type: Bar; Serial: #1

Communication System: WCDMAS850; Frequency: 836.6 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.92 mho/m; €, = 40.4; p = 1000 kg/m®
Phantom section: Right Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW:
SEMCAD, V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(9.87, 9.87, 9.87); Calibrated: 2013-03-18
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2013-03-21

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

WCDMAS850 Right Touch 4183/Area Scan (71x121x1): Measurement grid:

dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.149 mW/g

WCDMAS850 Right Touch 4183/Zoom Scan (5x5x7)/Cube 0O: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 3.54 V/m; Power Drift = 0.108 dB

Peak SAR (extrapolated) = 0.178 W/kg

SAR(1 g) = 0.141 mW/g; SAR(10 g) = 0.107 mW/g

Maximum value of SAR (measured) = 0.148 mW(/g

dB
0.000

-1.73

-3.47

-h.20

-6.94
-8.67

0 dB = 0.148mW/g
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Report No.: HCTA1310FS06 FCCID: ZNFD682 Date of Issue: Nov. 14, 2013

Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIF1802.11 b/g/n(2.4GHz_HT40),
VolIP, Hotspot support

Liquid Temperature: 20.2

Ambient Temperature: 20.4

Test Date: Oct.28, 2013

Plot NO. 4

DUT: LG-D682; Type: Bar; Serial: #1

Communication System: WCDMA1900; Frequency: 1880 MHz;Duty Cycle: 1:1

Medium parameters used: f = 1880 MHz; ¢ = 1.39 mho/m; &, = 39.8; p = 1000 kg/m?

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

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(8.3, 8.3, 8.3); Calibrated: 2013-03-18
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2013-03-21

- Phantom: 1800/1900 Phantom; Type: SAM

WCDMA1900 Left Touch 9400/Area Scan (71x121x1): Measurement grid:
dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.163 mW/g

WCDMA1900 Left Touch 9400/Zoom Scan (5x5x7)/Cube 0O: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 4.33 V/m; Power Drift = -0.147 dB

Peak SAR (extrapolated) = 0.260 W/kg

SAR(1 g) = 0.156 mW/g; SAR(10 g) = 0.091 mW/g

Maximum value of SAR (measured) = 0.170 mW(/g

dB
0.000

-3.74

-7.48
11.2 % /
-15.0

-18.7

—

0 dB =0.170mW/g
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Report No.: HCTA1310FS06 FCCID: ZNFD682 Date of Issue: Nov. 14, 2013

Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIF1802.11 b/g/n(2.4GHz_HT40),
VolIP, Hotspot support

Liquid Temperature: 201

Ambient Temperature: 20.3

Test Date: Oct.30, 2013

Plot NO. 5

DUT: LG-D682; Type: Bar; Serial: #1

Communication System: 2450MHz FCC; Frequency: 2462 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 2462 MHz; ¢ = 1.85 mho/m; €, = 38.1; p = 1000 kg/m®
Phantom section: Right Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: EX3DV4 - SN3903; ConvF(7.43, 7.43, 7.43); Calibrated: 2013-03-18
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2013-03-21

Phantom: 800/900 Phantom; Type: SAM;

Measurement SW: DASY4, V4.7 Build 80;

wifi2450 Right Touch chll 1Mbps/Area Scan (91x151x1): Measurement grid:
dx=12mm, dy=12mm

Maximum value of SAR (interpolated) = 0.101 mW/g

wifi2450 Right Touch chll 1Mbps/Zoom Scan (7x7x7)/Cube O: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 4.03 V/m; Power Drift = -0.149 dB

Peak SAR (extrapolated) = 0.219 W/kg

SAR(1 g) = 0.086 mW/g; SAR(10 g) = 0.038 mW/g

Maximum value of SAR (measured) = 0.096 mW/g

dB
0.000

-h.28
-10.6
-15.8
-21.1
-26.4

0 dB = 0.096mW/g
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Report No.: HCTA1310FS06 FCCID: ZNFD682 Date of Issue: Nov. 14, 2013

Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIF1802.11 b/g/n(2.4GHz_HT40),
VolIP, Hotspot support

Liquid Temperature: 20.5

Ambient Temperature: 20.7

Test Date: Oct.27, 2013

Plot NO. 6

DUT: LG-D682; Type: Bar; Serial: #1

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

Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.957 mho/m; &, = 53.3; p = 1000 kg/m*
Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW:
SEMCAD, V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(9.75, 9.75, 9.75); Calibrated: 2013-03-18
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2013-03-21

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

GSMBS850 body rear 190 4Tx/Area Scan (71x121x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (interpolated) = 0.584 mW/g

GSMBS850 body rear 190 4Tx/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 17.9 V/m; Power Drift = -0.124 dB

Peak SAR (extrapolated) = 0.683 W/kg

SAR(1 g) = 0.506 mW/g; SAR(10 g) = 0.391 mW/g

Maximum value of SAR (measured) = 0.527 mW(/g

GSMBS850 body rear 190 4Tx/Zoom Scan (5x5x7)/Cube 1: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 17.9 V/m; Power Drift = -0.124 dB

Peak SAR (extrapolated) = 0.582 W/kg

SAR(1 g) = 0.474 mW/g; SAR(10 g) = 0.364 mW/g

Maximum value of SAR (measured) = 0.497 mW(/g

dB
0.000

-2.20

-4.40

-6.60

-6.80

-11.0
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Report No.: HCTA1310FS06 FCCID:  ZNFD682 Date of Issue: Nov. 14, 2013

0 dB = 0.497mW/g

Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIF1802.11 b/g/n(2.4GHz_HT40),
VolP, Hotspot support

Liquid Temperature: 20.3

Ambient Temperature: 20.5

Test Date: Oct.29, 2013

Plot NO. 7

DUT: LG-D682; Type: Bar; Serial: #1

Communication System: GSM 1900; Frequency: 1909.8 MHz;Duty Cycle: 1:4.15

Medium parameters used: f = 1910 MHz; 0 = 1.5 mho/m; ¢, = 55.3; p = 1000 kg/m3

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

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(7.53, 7.53, 7.53); Calibrated: 2013-03-18
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2013-03-21

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

GSM1900 body rear 2Tx 810/Area Scan (71x121x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (interpolated) = 1.22 mW/g

GSM1900 body rear 2Tx 810/Zoom Scan (5x5x7)/Cube O: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 3.45 V/m; Power Drift = -0.129 dB

Peak SAR (extrapolated) = 2.01 W/kg

SAR(1 g) = 1.06 mW/g; SAR(10 g) = 0.525 mW/g

Maximum value of SAR (measured) = 1.22 mW/g

db
0.000

-4.04

-8.08

-12.1

-16.2

-20.2

0 dB =1.22mW/g
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Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIF1802.11 b/g/n(2.4GHz_HT40),
VolIP, Hotspot support

Liquid Temperature: 20.5

Ambient Temperature: 20.7

Test Date: Oct.27, 2013

Plot NO. 8

DUT: LG-D682; Type: Bar; Serial: #1

Communication System: WCDMAS850; Frequency: 836.6 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.957 mho/m; &, = 53.3; p = 1000 kg/m*
Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW:
SEMCAD, V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(9.75, 9.75, 9.75); Calibrated: 2013-03-18
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2013-03-21

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

WCDMAB850 body rear 4183/Area Scan (71x121x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (interpolated) = 0.327 mW/g

WCDMAS850 body rear 4183/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 10.6 V/m; Power Drift = -0.019 dB

Peak SAR (extrapolated) = 0.386 W/kg

SAR(1 g) = 0.312 mW/g; SAR(10 g) = 0.243 mW/g

Maximum value of SAR (measured) = 0.325 mW(/g

dB
0.000

-1.43

-2.86

-4.30

-h.73

-f.16

0 dB = 0.325mW/g
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Report No.: HCTA1310FS06 FCCID: ZNFD682 Date of Issue: Nov. 14, 2013

Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIF1802.11 b/g/n(2.4GHz_HT40),
VolIP, Hotspot support

Liquid Temperature: 20.3

Ambient Temperature: 20.5

Test Date: Oct.29, 2013

Plot NO. 9

DUT: LG-D682; Type: Bar; Serial: #1

Communication System: WCDMA1900; Frequency: 1880 MHz;Duty Cycle: 1:1

Medium parameters used: f = 1880 MHz; ¢ = 1.46 mho/m; €, = 55.3; p = 1000 kg/m°®

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

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(7.53, 7.53, 7.53); Calibrated: 2013-03-18
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2013-03-21

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

WCDMA1900 body rear 9400/Area Scan (71x121x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (interpolated) = 0.480 mW/g

WCDMA1900 body rear 9400/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 3.39 V/m; Power Drift = 0.103 dB

Peak SAR (extrapolated) = 0.795 W/kg

SAR(1 g) = 0.446 mW/g; SAR(10 g) = 0.236 mW/g

Maximum value of SAR (measured) = 0.493 mW(/g

dB
0.000

-3.36

-6.72

-10.1

-13.4

-16.8

0 dB = 0.493mW/g
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Report No.: HCTA1310FS06 FCCID: ZNFD682 Date of Issue: Nov. 14, 2013

Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIF1802.11 b/g/n(2.4GHz_HT40),
VolIP, Hotspot support

Liquid Temperature: 201

Ambient Temperature: 20.3

Test Date: Oct.30, 2013

Plot NO. 10

DUT: LG-D682; Type: Bar; Serial: #1

Communication System: 2450MHz FCC; Frequency: 2462 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 2462 MHz; o = 2 mho/m; &, = 53.4; p = 1000 kg/m®
Phantom section: Center Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: EX3DV4 - SN3903; ConvF(7.14, 7.14, 7.14); Calibrated: 2013-03-18
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2013-03-21

Phantom: Triple Flat Phantom 5.1C_20120905; Type: QD 000 P51 CA;
Measurement SW: DASY4, V4.7 Build 80;

wifi2450 body rear chll 1Mbps/Area Scan (91x151x1): Measurement grid: dx=12mm,
dy=12mm
Maximum value of SAR (interpolated) = 0.117 mW/g

wifi2450 body rear chll 1Mbps/Zoom Scan (7x7x7)/Cube O: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 3.75 V/m; Power Drift = -0.172 dB

Peak SAR (extrapolated) = 0.176 W/kg

SAR(1 g) = 0.088 mW/g; SAR(10 g) = 0.039 mW/g

Maximum value of SAR (measured) = 0.105 mW/g

dB
0.000

-5.10
-10.2
-15.3
-20.4
-25.5

0 dB = 0.105mW/g
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Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIF1802.11 b/g/n(2.4GHz_HT40),
VolIP, Hotspot support

Liquid Temperature: 20.5

Ambient Temperature: 20.7

Test Date: Oct.27, 2013

Plot NO. 11

DUT: LG-D682; Type: Bar; Serial: #1

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

Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.957 mho/m; &, = 53.3; p = 1000 kg/m*
Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW:
SEMCAD, V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(9.75, 9.75, 9.75); Calibrated: 2013-03-18
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2013-03-21

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

GSMS850 body-worn Rear 190/Area Scan (71x121x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (interpolated) = 0.233 mW/g

GSMS850 body-worn Rear 190/Zoom Scan (5x5x7)/Cube O: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 10.6 V/m; Power Drift = 0.148 dB

Peak SAR (extrapolated) = 0.283 W/kg

SAR(1 g) = 0.220 mW/g; SAR(10 g) = 0.168 mW/g

Maximum value of SAR (measured) = 0.231 mW(/g

dB
0.000

-2.10

-4.20

-6.30

-8.40

-10.5

0 dB = 0.231mW/g
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Report No.: HCTA1310FS06 FCCID: ZNFD682 Date of Issue: Nov. 14, 2013

Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIF1802.11 b/g/n(2.4GHz_HT40),
VolIP, Hotspot support

Liquid Temperature: 20.3

Ambient Temperature: 20.5

Test Date: Oct.29, 2013

Plot NO. 12

DUT: LG-D682; Type: Bar; Serial: #1

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

Medium parameters used: f = 1880 MHz; ¢ = 1.46 mho/m; g, = 55.3; p = 1000 kg/m°®

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

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(7.53, 7.53, 7.53); Calibrated: 2013-03-18
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2013-03-21

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

GSM1900 body rear worn/Area Scan (71x121x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (interpolated) = 0.861 mW/g

GSM1900 body rear worn/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 3.85 V/m; Power Drift = 0.110 dB

Peak SAR (extrapolated) = 1.37 W/kg

SAR(1 g) = 0.753 mW/g; SAR(10 g) = 0.373 mW/g

Maximum value of SAR (measured) = 0.867 mW/g

dB
0.000

-4.44

-8.88

-13.3

-17.8

-22.2

0 dB = 0.867mW/g

HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 64 of 109
HCTA1310FS06 TEL: +82 31 645 6300 FAX: +82 31 645 6401

Report No.




CT

HCT OO LT

Report No.: HCTA1310FS06 FCCID: ZNFD682 Date of Issue: Nov. 14, 2013

Test Laboratory: HCT CO., LTD

EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIF1802.11 b/g/n(2.4GHz_HT40),
VolIP, Hotspot support

Liquid Temperature: 20.3

Ambient Temperature: 20.5

Test Date: Oct.29, 2013

Plot NO. 13

DUT: LG-D682; Type: Bar; Serial: #1

Communication System: GSM 1900; Frequency: 1909.8 MHz;Duty Cycle: 1:4.15

Medium parameters used: f = 1910 MHz; ¢ = 1.5 mho/m; g, = 55.3; p = 1000 kg/m®

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

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(7.53, 7.53, 7.53); Calibrated: 2013-03-18
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2013-03-21

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

GSM1900 body rear 2Tx 810 Repetition/Area Scan (71x121x1): Measurement
grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.20 mW/g

GSM1900 body rear 2Tx 810 Repetition/Zoom Scan (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 3.47 V/m; Power Drift = -0.146 dB

Peak SAR (extrapolated) = 1.98 W/kg

SAR(1 g) = 1.04 mW/g; SAR(10 g) = 0.514 mW/g

Maximum value of SAR (measured) = 1.21 mW/g

dB
0.000

-4.16

-8.32

-12.5

-16.6

-20.8

0 dB = 1.21mW/g
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Attachment 2. — Dipole Verification Plots
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B Verification Data (835 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 20.4

Test Date: Oct.26, 2013

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

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

Medium parameters used: f = 835 MHz; ¢ = 0.919 mho/m; &, = 40.4; p = 1000 kg/m3

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

SEMCAD, V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(9.87, 9.87, 9.87); Calibrated: 2013-03-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Electronics: DAE4 Sn652; Calibrated: 2013-03-21
- Phantom: 1800/1900 Phantom; Type: SAM

Verification 835MHz/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 1.06 mW/g

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

dy=8mm, dz=5mm

Reference Value = 34.1 VV/m; Power Drift = 0.003 dB
Peak SAR (extrapolated) = 1.57 W/kg

SAR(1 g) = 0.967 mW/g; SAR(10 g) = 0.591 mW/g
Maximum value of SAR (measured) = 1.07 mW/g

dB
0.000

-2.34

-4.68

-7.02

-9.36

-11.7

0 dB = 1.07mW/g
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B Verification Data (835 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 20.5

Test Date: Oct.27, 2013

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

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

Medium parameters used: f = 835 MHz; ¢ = 0.955 mho/m; &, = 53.3; p = 1000 kg/m3

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

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(9.75, 9.75, 9.75); Calibrated: 2013-03-18
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2013-03-21

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

Verification 835 MHz/Area Scan (111x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.00 mW/g

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

Reference Value = 32.2 V/m; Power Drift = -0.007 dB

Peak SAR (extrapolated) = 1.40 W/kg

SAR(1 g) = 0.927 mW/g; SAR(10 g) = 0.603 mW/g

Maximum value of SAR (measured) = 1.01 mW/g

dB
0.000

-2.10

-4.20

-6.30

-8.40

-10.5

0 dB = 1.01mW/g
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B Verification Data (1 900 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 20.2

Test Date: Oct.28, 2013

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; 0 = 1.41 mho/m; g, = 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: EX3DV4 - SN3903; ConvF(8.3, 8.3, 8.3); Calibrated: 2013-03-18
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2013-03-21

- Phantom: 1800/1900 Phantom; Type: SAM

Verification 1900MHz/Area Scan (61x61Xx1): Measurement grid: dx=15mm, dy=15mm

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

Verification 1900MHz/Zoom Scan (5x5x7)/Cube O: Measurement grid: dx=8mm,

dy=8mm, dz=5mm

Reference Value = 55.9 VV/m; Power Drift = 0.002 dB
Peak SAR (extrapolated) = 7.70 W/kg

SAR(1 g) = 3.99 mW/g; SAR(10 g) = 2.04 mW/g
Maximum value of SAR (measured) = 4.40 mW/g

dB
0.000

-3.98

-7.96

-11.9

-15.9

-19.9

0 dB = 4.40mW/g
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B Verification Data (1 900 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 20.3

Test Date: Oct.29, 2013

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; ¢ = 1.48 mho/m; €&, = 55.3; p = 1000 kg/m*

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

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(7.53, 7.53, 7.53); Calibrated: 2013-03-18
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2013-03-21

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

Verification1900 MHz/Area Scan (61x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 4.75 mW/g

Verification1900 MHz/Zoom Scan (5x5x7)/Cube 0: measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 54.1 VV/m; Power Drift = 0.058 dB

Peak SAR (extrapolated) = 7.13 W/kg

SAR(1 g) = 3.92 mW/g; SAR(10 g) = 2.04 mW/g

Maximum value of SAR (measured) = 4.40 mW/g

dB
0.000

-3.50

-f.00

-10.5

-14.0

-17.5

0 dB = 4.40mW/g
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B Verification Data (2 450 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 20.2

Test Date: Oct.28, 2013

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; ¢ = 1.83 mho/m; &, = 38.2; p = 1000 kg/m*

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

SEMCAD, V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(7.43, 7.43, 7.43); Calibrated: 2013-03-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Electronics: DAE4 Sn652; Calibrated: 2013-03-21
- Phantom: 800/900 Phantom; Type: SAM

Verification 2450MHz/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 6.27 mW/g

Verification 2450MHz/Zoom Scan (5x5x7)/Cube 0: measurement grid: dx=8mm,

dy=8mm, dz=5mm

Reference Value = 56.3 VV/m; Power Drift = 0.103 dB
Peak SAR (extrapolated) = 11.1 W/kg

SAR(1 g) = 5.26 mW/g; SAR(10 g) = 2.47 mW/g
Maximum value of SAR (measured) = 5.83 mW/g

dB
0.000

-4.74

-9.48

-14.2

-19.0

-23.7

0 dB = 5.83mW/g
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B Verification Data (2 450 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 20.3

Test Date: Oct.29, 2013

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

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

Medium parameters used: f = 2450 MHz; ¢ = 1.99 mho/m; &, = 53.4; p = 1000 kg/m*

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

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(7.14, 7.14, 7.14); Calibrated: 2013-03-18
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2013-03-21

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

Verification 2450MHz/Area Scan (81x71x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 5.78 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 = -0.056 dB

Peak SAR (extrapolated) = 10.6 W/kg

SAR(1 g) = 5.03 mW/g; SAR(10 g) = 2.32 mW/g

Maximum value of SAR (measured) = 5.71 mW/g

dB
0.000

-4.42

-8.84

-13.3

-17.7

-22.1

0 dB = 5.71mW/g
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Attachment 3. — Probe Calibration Data
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Calibration Laboratory of o - o, § Schwalzerischer Kabbr -

Schmid & Partner e © Service suisse diétalonnage
Engineering AG =% g Servizio svizzero i taratura

Zeughausstrasse 43, 004 Zurich, Switzedand -z‘feﬁhﬁ" Swiss Calibration Service
Acerpdited by the Swiss Accreditation Senvice (SAS) Acereditation Ne.: SCS 108

The Swiss Accredilation Servioe is one of the signatonios to the EA

Multilateral Agresment for the recognition of calibration certificates

cient  HCT (Dymstec) Certificate No: EX3-3903_Mar13

Otject EX30V4 - SN:3303

Caliration procedhurs(a) QA CAL-01.v8, QA CAL-12.v7, QA CAL-14.v3, QA CAL-23.v4,

QA CAL-25.v4
Calibration procedure for dosimetric E-fisld probes

i Calibration date March 18, 2013

This calibeation cerificabs docurnants the iraceatilily o nasona) siandaids, which reakos (he physical units of measumements {2}

The measuremanits and the urcersimies with confidencs probabilty ace gheen on he foliowing pages and are part of the cerificale

A3 calibrabons hove boen conducted in the dosed laboratary facility: emironmant iemperatune (72 + 3)°C ond humidéy = 70%

Cadbration Equipmant taed (MATE crcal fof calibration)

Primary Standards D Cal Date |Certificais Ma.) Scheduled Calbration

Power mter E44168 GBA1293ATL Z0-har-12 (Mo, 217-01508) Aprld

Powor gensor Ed4d 124 My 140s0a7 Fi-Mar-12 {Mo. 217-01508] Apr-13

Aederence J di Athenuastor SM: B5054 [3c) 27-Mar-12 (Mo, 217-01531) pr-13

R w30 98 Afenuaio SN: 55086 (200) FT-Mar-12 (No, 217-01528) Apr-13 1

Relerence 30 dB Allsmaabor Sh: 55129 [0 27-Mar-12 (Mo, 21T-01532) Api-13

Haferenca Probe ES30V2 SN 33 1 28-Dec-12 (Mo ES3-3013_Dec13) DBD-I:_!_

DAES SN 880 3i-Jan-13 (Mo, DAE4-BE0_Jan13) Jush-1d

Secondary Standarss ) Chick Date (in house) Scheduled Chock

RF gunarator HP BIDGC US3642U01T00 A g3 {in house check Ape-11) In house check: Apr-13

Matwark Anakyzet HP BTG3E US37350885 18-0ci-01 {in howse check Oct-12) i house check: Dct-13

Hame Function Signaturn
Caltwrated by Jetpn Kastmli Labeeatory Techrician l:
!
Approved by Kalja Pekavic Tochnical Manages m
|sswed: March 18, 213

Thes enlibeatsan corlificate shall [ﬁ_bﬂ-lwlm warnpt in hdl whout writhen lpplmlll ol tha Eaborationy. _|

Cartificate No: EX3-3903_Mar13 Page 10of 11
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Calibration Laboratory of

Schweizerischer Kalibriardie
Schmid & Partner At

Sarvice sutsse d'dalonnige
Engineering AG Sorvizio svizzero di taratura
Zoughaussirasse 43, B0 Zurich, Switzertand Swiss Calibration Servics
Accrodied by the Swiss Accreditation Sarvice {SAS) Acereditation Mo SCS 108
Thie Swiss Accreditation Service is one of the signatories to the EA
Mubtilatoral Agreement for the recognition of callbration certificates
Glossary:
TSL tissue simulating liquid
NORMxy.z sensitivity in frea space
ConvF sensitivity in TSL / NORMx y.z
DcP diode compression paint
CF crest factor {1/duty_cycie} of the RF signal
ABC.D madulation dependent linearization parameters
Polarization ¢ ¢ rodation anound probe axis
Polarization 3 4 rotation around an axis that is in the plane normal to probe axis (at measurement center),

e, & =0 s nommal fo probe axis

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rafe (SAR) in the Human Head from Wirelass Communications Devices: Measuremeni
Techniques™, December 2003

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

Methods Applied and Interpretation of Parameters:
*  NORMxy.z Assessed for E-field polarization 8 =0 (f < 900 MHz in TEM-call, [ = 1800 MHz: R22 waveguide).
NORMux,y,z are only intermediate values, Le., the unceraintios of NORMx,y.z does not affect the E-field
uncertainty inside TSL (ses below ConvF).

s NORM{fx.y.z = NORMx.y, 2 * frequency_respanse (see Frequency Response Char). This linearization is
implementad in DASY4 sofiware versions later than 4.2, The uncertainty of the frequency response is included
in the stated uncertainty of ConmvF,

s DGCPx,y.z DCP are numercal linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required), DCP does not depend on frequency nar madia.

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

o Axyz Beyz Ceyr Diyz VRxy.z A B, C, D are numerical linearization paramelers assessed based on
the data of power sweep for spacific modulation signal. The parameters da not depend on frequency nor
media. ¥ is the maximum calibration range expressed in AMS voltage across the diode,

s ConvF and Boundary Effect Parameters: Assessed In flat phantom using E-field (or Temperature Transfer
Standard for [ = 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for { > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depih) of which typical uncertainty values are given. Thesa parameters are
used in DASY4 software to improve probe accuracy close to the boundary, The sensitivity in TSL corresponds
to NORMz.y,z * Conv whareby the uncertainty cormespands 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.

«  Sphencal isolropy (30 deviation from isotropy): in a field of low gradients realized using & flat phantom
axposed by a paich antenna.

s Sensor Offset The sensor offset cormesponds to the offsat of virtual measurement center from the probss tip
{on probe axis). Mo tolerance requined
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EX3004 — SN-3003 March 18, 2013

Probe EX3DV4

SN:3903

Manufactured:  September 4, 2012
Calibrated: March 18, 2013

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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EX30V4- SMN3903 March 18, 2013
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903
Basic Calibration Parameters o

Sonsor X Sensor Y Sensor Z Une [k=2)
Naorm [uViVim) 0.52 0.48 0.53 + 101 %
DCP (mv)~ g88 103.2 100.1
Modulation Calibration Parameters
[uiD Communication System Name A B c D VR Unc
_ dB | dBvpV . a8 | mv {h=2}
a oW x 0.0 0.0 1.0 0.0 129.0 +3.5%
¥ 0.0 0.0 10 | 1220
z 0.0 0.0 1.0 | 1247
The reported uncertainty of measuremenl 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 uncertaintas of Mormol ¥, Z do not affect the E"-feld uncertaenty inaide TSL (ase Pages 5 ond §)
" Murnancsl neanzalion paramEle uncarinnhy nol el
L Lincaraenty M debérmingd uing he max. devislan fnom near responss apphyng ectangular destnbution and s exprassad {or the squans of the
fipld valum
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EX3DVa- SN:3003 March 18, 2013

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

Calibration Parameter Determined in Head Tissue Simulating Media

Rolative Conductlvity Depth Unet.

f(MHz)® | Permittivity" (8im)" ConvFX | ConvF¥ | ConvFZ | Alpha | (mm) | (k=2
450 415 0.87 10.72 10.72 10.72 0.15 1.68 +134 % |
750 41.9 0.88 10.21 10.21 10.21 0.21 1.28 +120% |
835 41.5 090 | 687 a.87 .87 0.28 1.07 £120 %
800 41.5 0.87 877 | 877 8.77 017 1.66 +120%
1450 40.5 1.20 Bs0 | 850 858 018 1.76 £120%
1750 | 401 1,37 8.60 8.60 B.60 0.61 0.67 £12.0%
1800 40.0 1.40 B.30 830 830 | 045 0.76 £12.0%
1850 40.0 1.40 8.10 8.10 B.10 030 | o080 :12.0 %
2450 392 1.80 743 743 743 | 033 | 085 | £120%
2600 39.0 1.96 7.23 7.23 7.23 0.31 0.65 +£12.0%
5200 /0 4,66 479 474 479 040 180 | +131%
5300 359 476 4,60 4.60 4.60 0.40 1.80 | £13.1%
5500 35.6 4.96 4.49 4.48 4.49 045 1.80 +131%
5600 355 5.07 4.46 4.46 446 040 1,80 +13.1% |
5800 353 527 | 414 4.14 4.14 0.45 1,80 £13.1%

© Frequency vty of + 100 Mz onily applies for DASY w4 and higher (see Paga 2). sise if is restricted 1o £ 50 MH2 The uncenainty i@ the RS5
of the ConvF uncerainty 8 calibration feguency and the uncertainty for the indicabed freguency Gand

" Wequencies, balow 3 GHz. the validity of tissue parametens (¢ and o) can be mmiaed bo 2 10% i guid compensatan loamuls = spplied 1o
measured SAR volies. At frequencies abave 3 GHz. the valicity of tissue paramelens (s and o) & restricled 1o + 5% The uncenanty is the RSS of
Ihe CanvF uncanainty for indcated targed lissud parmmeters

Certficale No: EX3-3903_Mar13 Page Sof 11

HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811
HCTA1310FS06 TEL: +82 31645 6300 FAX: +82 31 645 6401

Report No.

78 of 109



HCT OO LT

Report No.: HCTA1310FS06 FCC ID: ZNFD682 Date of Issue: Nov. 14, 2013
EX3DV4- 5N:3803 March 18, 2013
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903
Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unect.
f(MHz) " | Parmittivity" (5im) " ComvFX | ConwFY | ConvFZ | Alpha | (mm) k=2
450 56.7 0.94 11.20 11.20 11.20 0.05 110 | £134%
750 55.5 0.96 991 8.91 9.91 0.27 1.21 | +120%
B35 55.2 0.97 875 8.75 8.75 0.33 1.08 +12.0 %
1750 53.4 1.48 T.82 7.82 7.82 0,35 D.87 +120%
| 1900 53.3 1.52 7.53 7.53 7.53 0.28 1.03 120 %
| 2450 52.7 1.95 7.14 7.14 744 | 080 | 057 | £120%
2600 52.5 2.18 6.89 6.89 6.89 0.80 0.50 +120%
5200 49.0 5.30 4.32 4.32 4.32 0.40 1.90 +131%
5300 489 5.42 4.24 4.24 424 0.40 190 | £131%
5500 48.6 5.65 .86 3.86 3.86 0.45 1.90 +13.1% |
SB00 48.5 5.77 373 3.73 3.73 0.40 180 | #131%
5800 48,2 8.00 4.0 401 | 4.0 0.50 1.90 £ 13.1 %
“ Erpquency vakidity of 2 100 MHE cnly sppies lor DASY w4 ord highet [tee Page 2), #iue it & restnced o £ 50 MHe The uncenany is-te RSS
ol the ComF uncorininty of calitsation Irequency and the uncartainty for the ndicated Irequency band
¥ Al rmquencies below 3 GHz, the valdity of lissus parmmeters (c and of can be reloed 1o + 10% if Bquid compansation fomula is appied (o
measured SAR values. Al frequencies above 3 GHz, the valdiy of lissus pammaeters (e and o) & mesiicied 1o 2 5% Tha uncertanty s the B5S of
the Carmv uncerainty for indicabed tarpet Sssue paramelers
Cedificate No: EX3-3903_Mar13 Page &of 11
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EX30V4- SN 3003 March 18, 2013
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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Report No.: HCTA1310FS06 FCCID:  ZNFD682 Date of Issue: Nov. 14, 2013

Ex30V4- SN:3003

March 18, 2013

Receiving Pattern (¢), 9 = 0°

=600 MHz TEM =1800 MHz R22
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Uncertainty of Axial Isotropy Assessmant: £ 0.5% (k=2)
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Report No.: HCTA1310FS06 FCCID:  ZNFD682 Date of Issue:

Nov. 14, 2013
EX30Vi- SN-3003 March 18, 2013
Dynamic Range f(SARpead)
(TEM cell , f =900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Report No.: HCTA1310FS06 FCC ID: ZNFD682 Date of Issue: Nov. 14, 2013
EXIDNVE- SM:3B03 March 18, 2013
Conversion Factor Assessment
{ = B35 MHz. WGLS RS (H_comF) = 1900 MHz WGLS R22 (H_coms)
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Error (¢, 8}, f = 900 MHz
10
0.8
oa
c 04
2 02
-
04
-0.8
0.8
-1.0
1]
60
-0 -08 06 -04 02 00 02 04 085 OB 1.0
Uncertainty of Spherical Isctropy Assessment: £ 2.6% (k=2)
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Report No.: HCTA1310FS06 FCC ID: ZNFD682 Date of Issue: Nov. 14, 2013

EX3DVa— SN; 3503 March 18, 2013

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

Other Probe Parameters

Sensor Arrangement Triangular |
“Conneclor Angle () i 853 |
“Mechanical Surface Detection Mode : enabied |

Optical Surface Detection Mode disablad

| Probe Cverall Length 337 mm

Probe Body Diameter | 10 mm |

Tip Langth : Smm |

Tip Diameter 2.5 mm

Probe Tip to Sensor X Calibration Point 1 mm

Probe Tip to Sensor ¥ Calibration Point Tmm

Probe Tip to Sensor £ Calibration Point Amm

Recommendad Measurement Distance from Surface 2 mm
Cerlfficate No: EX3-3803_Mar13 Page 11 0f 11
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Report No.: HCTA1310FS06 FCC ID: ZNFD682 Date of Issue: Nov. 14, 2013
Calibration Laboratory of P Sehweirerischer Kalibrierdisnst
Schmid & Partner % Service sulsse d'étalonnage
Enginearing AG b Servizio svizzero di taraturs
Zeughausstrasse 43, 8004 Zurich, Switzerland “‘@ Swiss Calibration Service

Accredited by the Swiss Accreditation Serdce (5A5)
The Swiss Accreditation Service |s one of the signafories to the EA
Multilateral Agroement for the recognition of calibration certificates

Cliant HCT (Dymstec)
[CALIBRATION CERTIFICATE

Cirjmet Da3sv2 - SN: 441

Accreditation No.: SCS 108

Certificate Ho: DBISV2-441_Apri3

Calibration procedure{s) A CAL-05.v3

Calibration procedure for dipole validation kits above 700 MHz

Calibration date; April 25, 2013

Thes calibration certilicabe documants 1he iracanbilily 1o nafional stendards, which realize the physical urdls of moasunmants (S1)
The measwremants and fha unceraintias with conlidence probability ase given on the following pages and are par of the cenificate.

Al calibraiions have been conducied in the closed lsboratoey Bciily: amdronmant iempamiurs (22 + 3)°C end humidity < 70%.

Catration Equipmant used (MATE crilical for calibration)

This caliseion corlficnin shall not be reproduced sxeegd in full withou! wiitlen approval al the laboratory,

Primary Siandands | on Cal Date (Contilicala Mo.) Scheduled Casbration
Powar mated EPM-4424 GHEITAB0T O-MNeow-12 (Na, 21 7-01640) Det-13

| Powar sansor HP B481A USITaeaTEI O1-Nay-12 (Mo, 217-01640) Oct-13

| Raterpncn 20 o8 Atiaraior SN: BOS8 [POK) 0d-Apr13 (Mo, 217-01735) Apr-id
Type-N mesmaich combination SM: 50473/ 08327 D4-Ape-13 (Mo, 217-01739) Apr-14
Rufarenca Probe ESSDVI SN X206 28-Dec-12 (Mo E53-3205_DeciZ) Dac-13
DAE4 | sN; 208 11-Sep-12 (Mo, DAES-D0G_Sepi2) Sep-13

Secondary Standards jmoe Chock Dato (i house) Schaguled Chack
Powar sensor HP 84814 My 410527 18-0ct-02 (in house check Oct-11) In holsa chack: Oc-13
AF genaralor RES SMT-08 100005 Dd-Aug-99 (in houss check De-11) In houwse check: Oet-13
Mabwork Analyzor HP 8753E US37300585 S4208 1E-Oct-01 {in house check Oct-13) In house check: Oct-13
MR Furetion S ! tiri

Calibrated by: Claisdio Lavbler Labratory Tochnician T.::”'/f"‘,
Approved by, Halja Pokovie Technicel Manager

e i:"‘

lasusd: Agril 26, 2013

Cenificate Mo: DB3SV2-441_Apr13 Page 1of 8
HCT CO., LTD.
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Report No.: HCTA1310FS06 FCC ID: ZNFD682 Date of Issue: Nov. 14, 2013
Calibration Laboratory of A, Schwsizerischer Kallbrierdienst
Schmid & Partner % g Service suisse d'étalonnage
Engineering AG o Sorvizio svizzero di taratura
Zeughnusstrasse 43, BO04 Zurich, Switzerland 7 ,—,ﬁw“? S  swiss Calibration Service
Accredited by the Swiss Accreditation Servce [SAS) Accraditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Mubtilaternl Agreement for the recognition of calibration cenificales

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |IEEE 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 & Technalogy (FCC QET),
“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 Decumentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.

Certificate Mo: DB35SV2-441_Aprid Page 20l B
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Report No.: HCTA1310FS06 FCC ID: ZNFD682 Date of Issue: Nov. 14, 2013
Measurement Conditions
DASY system configuration, as far as nol given on page 1.
DASY Version DASYS VE2B6
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency B35 MHz £ 1 MHz
Head TSL parameters
The lollowing parameters and calculations were applisd
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 415 0.20 mho/m
Measured Head TSL parameters {22.0=02)*C 40.8 26 % 0.84 mho/m 26 %
Head TSL temperature change during test < 0.5°C —_— e
SAR result with Head TSL
SAR averaged over 1em” (1 g) of Head TSL Condition
SAR measured 250 mW input powar 2.51 Wikg

SAR for nominal Head TSL parameiers

normalized to 1W

9,68 Wikg = 17.0 % (k=2)

Body TSL parameters
Tha lollowing parameters and calculations were appled.
Temperature Permittivity Conductivity
MNominal Body TSL paramaters 220°C 552 0.97 mha/m
Measured Body TSL parameters {(22.0+02) °C 540+6% 1.01 mho/m = 6 %
Body TSL temperature change during test <05°C s -se
SAR result with Body TSL
SAR averaged over 1 em’ {1 g) of Body TSL Condition
S5AR measurad 250 mW inpul power 251 Whg

SAR averaged over 10 em” (10 g) of Head TSL

condition

SAA measured

250 mW input power

1.62 Wikg

SAH for nominal Head TSL parameters

nomalized to 1W

.30 Wikg = 16.5 % (k=2)

SAR lor nominal Body TSL parameters

normalized 1o TW

9.69 Wikg = 17.0 % (k=2)

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

condition

SAH measured

250 mW imput power

1,64 Wikg

SAR for nominal Body TSL paramelers

nermalized 1o 1W

6.38 Wikg + 16.5 % (k=2)

Certificate No: DBISV2-441_Apr13 Page 3ol 8
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Report No.: HCTA1310FS06 FCC ID: ZNFD682 Date of Issue: Nov. 14, 2013

Appendix
Antenna Parameters with Head TSL

Impedancea, transformed 1o feed point 5200-1.641
Raturn Loss -31.9dB

Antenna Parameters with Body TSL

Impadance, transformed to feed point 47.041-4.6 j

Reaturn Loss =249 dB

General Antenna Parameters and Design

Electrical Delay {ona directicn) | 1.372ns

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

The dipote is made of standard samirigid coaxial cable, The center conductar of the leading line ks directly connacted to the
sacond arm of the dipole, The antenna is therefore shor-circulted for DC-signals. On some of the dipobes, small end caps
are added 1o the dipole arms in order to improve matching when loaded according to the pasition as explained in the
‘Measuramant Conditions® paragraph. The SAR data are not affected by this change, The overall dipale length is still
according o the Standard.

Mo excessive forca must be applied to the dipole arms, because they might bend or the saldared connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 08, 2001
Certificate Mo: DB3SV2-441_Apri3 Page 4 of B
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Report No.: HCTA1310FS06 FCC ID: ZNFD682 Date of Issue: Nov. 14, 2013

DASYS Validation Report for Head TSL

Date: 25.04.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DE35V2; Serial: DS3SVI - SN: 441

Communication System: UID 0 - CW - Frequency: 835 MHz ,
Medium parameters used: =835 MHz: o = 0.94 5/m; g, = 40.8; p = 1000 kg/m’
Phamom section: Flat Section

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

DASYS52 Configuration:
«  Probe: ES3DV3 - 8N3205; ConvF(6.05, 6.05, 6.05); Calibrated: 28.12.2012;
s Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn909; Calibrated: 11.09,2012
e Phantom: Flat Phantom 4.90L; Type: QDO00OP49AA; Serial: 1001

« DASYS252.8.6(1115); SEMCAD X 14.6%7117)

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

Reference Value = 57,617 V/im; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.84 Wikg

SARI(I g) = 2.51 Wikg; SAR(10 g) = 1.62 Wikg

Maximum value of SAR (measured) = 2.94 W/kg

2%
L8
BET

L)

-10.%%

0dB =294 W/kg =4.68 dBW/kg
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Date of Issue:

Nov. 14, 2013

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

Date: 24.04.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serinl: DBISY2 - SN: 441

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

Medium parameters used: f = 835 MHz: o = 1.01 $/m; & = 54 p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(6.04, 6.04, 6.04): Calibrated: 28.12.2012;
+ Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn909; Calibrated: 11.09.2012
«  Phantom: Flat Phantom 4.9L; Type: QDOMIP49AA; Serial: 1001

= DASYS252.8.6(1115) SEMCAD X 14.6.%7117)

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

Reference Value = 55.722 Vim; Power Drift = 0,01 dB

Peak SAR (extrapolated) = 3.72 Wikg

SAR(I g =2.51 W/kg; SAR(10 g) = 1.64 W/kg

Maximum value of SAR (measured) = 2,93 W/kg

L}
i
-1.00
.00
4.00
200
15.00
0dB =293 Wikg =4.67 dBW/kg
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Impedance Measurement Plot for Body TSL
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Report No.: HCTA1310FS06 FCC ID: ZNFD682 Date of Issue: Nov. 14, 2013
Calibration Laboratory of S, Sehweizerischer Kalibrierdienst
Schmid & Partner e Service sulsss d'dmlonnage
Engineering AG i Servizio svizzero di taratura
Zoughausstrosse 43, B004 Zurich, Switzeriand 14%7:‘,-'_-;‘;:‘\}? Swiss Calibration Service

Accredited by the Bwiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilasersl Agreamaent for the recognition of calibration cerfificates

Client

HCT (Dymstec)

Accraditntion No.: SCS 108

Cerfificate Ho: D1900V2-5d032_Jul13

CALIBRATION CERTIFICATE

Objec!

Calibration dulo:

Calihration procaduse(s)

D1900V2 - SN: 5d032

QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

July 29, 2013

Calibraticn Equipmant usod (MATE critical for calibratsgn)

This calirmtion cenificate documants ha raceability 1o national standards, which reais the physical units of measurements (S1).
The maasuramants and the uncertainties with configence probability are ghvan on this following peges and ee part of the cedificals

All enlibrations have been conducted in ihe closed laboraiony tacity; environmaent lempeniune (22 + 35°C and humiddy < T0%
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Glossary:

TSL tissue simulating liguid

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

Calibration is Performed According to the Following Standards:

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

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

c) Federal Communications Commission Office of Engineering & Technolegy (FCC QET),
“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.

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

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

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

s SAA measured: SAR measured at the stated antenna input power,

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measuremeant
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 syslem configuration, as far as nol given on page 1.
DASY Version DASYS V5287
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations ware applied.
Temperature Permittivity Conductivity
Haminal Head TSL parameters 220°C 40.0 1.40 mha/m
Measured Head TSL parameters (220202} "C 38926% 1.36 mha/m + 6 %
Head TSL temperature change during test <05°C e —
SAR result with Head TSL
SAR averaged over 1 cm’ {1 g) of Head TSL Condition
SAR measured 250 mW inpul power 9.91 Wikg

SAR for nominal Head TSL parameters nommakized 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 parametars narmalized to 1W

21.0 Wikg = 16.5 % (k=2)

Body TSL parameters
The following parameters and caloculations wers applied.
Temperature Parmittivity Conductivity
Hominal Body TSL parameters 220°C 53.3 1.52 mho/m
Measured Body TSL parameters (220+02)"C 53426% 149 mho/m = & %
Body TSL temperature change during test <05°C — e
SAR result with Body TSL
SAR averaged over 1 em” {1 g) of Body TSL Candition
SAR measured 250 mW input power 10.0 Wikg
SAR for nominal Body TSL parameters normalized to TW 40,5 Wikg = 17.0 % (k=2)
SAR averaged aver 10 em” (10 g) of Body TSL conditicn
SAR measured 250 mW input power 5.34 Wik

SAR for nominal Body TSL parameters nommalized to 1W

21.5 Wikg £ 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to leed point 5110+ 530
Retum Loss -255d8

Antenna Parameters with Body TSL

Impedance, transformed o leed point 4680 +540

Retumn Loss -23.7 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1,183 ns

Aftar bong term use with 100W radiated power, only a slight warming of the dipole near the leedpoint can be measured

The dipole is made of standard semirigid coaxial cable. The canter conductor of the feeding line is directly connacted to the
second arm of the dipole. The anfenna is theralore shor-circulted for DC-signals, On soma 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
‘Measurement Conditions® paragraph. The SAR data are not affected by this change. Tha overall dipoke length s stll
according to the Standard.

Mo excessive lorce must be applied 1o the dipole arms, because they might bend or the soldered conneclions near the

feedpoint may be damaged.

Additional EUT Data

Manufactured 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: D1900V2; Serial: DI900V2Z - SN: 54032
Communication System: UID 0 - CW; Frequency: 1900 MHz :
Medium parameters used: £ = 1900 MHz: o = 1.36 5/m; g = 38.9; p = 1000 kg/m

Phantom section: Flat Section
Measurement Standard; DASY S (IEEEAEC/ANSI Co3,19-2007)

DASY3S2 Configuration:
« Probe: ES3IDV3 - SN3205; ConvFi4.98, 4.98, 4.98); Calibrated: 25.12.2012;
» Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 25.04.2013

« Phantom: Flat Phantom 5.0 (front); Type: QDODOPS0AA; Serial: 1001

DASYS2 52.8.7(1137); SEMCAD X 14.6.10(7164)

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

Reference Value = 96.191 V/m; Power Drift = 0,04 dB

Peak SAR (extrapolated) = 17.9 Wikg

SARI1 g) = 9.91 Wikp; SAR(10 g) = 5.21 Wikg

Maximum vilue of SAR (measured) = 12.3 Wikg

di
o

<1440

-10.00

0dB =123 W/kz = 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: 5d032

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

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

Measurement Standard; DASYS (IEEE/EC/ANSI C63.19-2007)

DASYS52 Configuration:
« Probe: ES3DV3 - 5N3205; ConvF(4.6, 4.6, 4.6); Calibrated: 28.12.2012;
» Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 25.04.2013
» Phantom: Flat Phantom 5.0 (back); Type: QDOO0OPS0AA,; Serial: 1002

« DASYS25287(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=5mm

Reference Value = 96.191 ¥/m; Power Drifi = (0L01 dB

Peak SAR (extrapolated) = 17.1 Wikg

SAR(I g) = 10 Wikg; SAR(10 g) = 534 Wikeg

Maximum value of SAR (measured) = 12.6 W/kg

dB
i
3,50
7.20
10,08
14.40
-10.00
0dB=12.6W/kz = 11.00 dBW/kg
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Impedance Measurement Plot for Body TSL
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Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Feollowing Standards:

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

b) IEC 62203-1, "Procedurs to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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 cerdilicate are valid at the frequency indicated.

« Antenna Paramelers 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
paraliel 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 uncerainty required.

= FElectrical Defay: One-way delay betweaen the SMA connector and the antenna feed point.
Mo uncertainty required.

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

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

The reported uncerainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not on page 1.
DASY Version DASYS Vv52.8.7
Extrapolation Advanced Extrapolation
Phantom Maodutar Flal Phanmtem
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution d, dy, dz =5mm
Froquency 2450 MHz =1 MHz
Head TSL parameters
The loliowing paramaters and calculations ware applied.
Temperature Permittivity Conductivity
Nominal Head TSL parametars 220°C 38.2 1.80 mho'm
Measured Head TSL parameters (22.0=02)"C ITBz8% 1.80 mhoim = 6 %
Head TSL temperature change during test =05°C - —
SAR result with Head TSL
SAR averaged ovar 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 MW Input power 13.3 Wikg

SAR for nominal Head TSL paramatars

normalized o 1W

528 Wikg = 17.0 % (k=2)

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

SAR measured 250 mW Inpul power 6.18 Wikg

SAA for nominal Head TSL parameters normalized to 1W 24.8 Wikg = 18.5 % (k=2}
Body TSL parameters

The following parametars and calculathons wene applied,
Temperature Permittivity Conductivity

Nominal Body TSL parameters 20°"C 52.7 1.85 mho'm

Measured Body TSL paramoters (220202 "C 50B+68% 2.03 mho'm £ 8 %

Body TSL temperature change during test <0.5"C s aan
SAR result with Body TSL

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

SAR measured 250 mW inpull powar 13.0 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

50.5 Wikg = 17.0 % (k=2)

SAR averaged over 10 em” (10 g) of Body TSL conditicn
SAR measured 250 mW inpat pawar 6.01 Wikg
SAR for nominal Body TSL paramaters nofmalized 1o 1W 23.6 Wikg = 16.5 % [k=2)
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Appendix
Antenna Parameters with Head TSL
Impedance, imnsfomed 1o foed point 53.9 [ + 4.2 0
Reatum Loss -25.1 dB

Antenna Parameters with Body TSL

Impedance, transiomed o feed point 5000+55i0
Ratum Loss -252dB

General Antenna Parameters and Design

] Elacirical Delay (one direction) | 1.158 ns

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

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 dipale. The antenna is theretore shon-circuited far DC-signals. On soma of the dipoles, small end caps
are added o the dipole arms in ordar to improve matching when loaded according to the position as explained in the
"Measurament Conditions® paragraph. The SAR data are nol affected by this change. The overall dipole longth ks still
according to the Sandard

No excessive lorce must be applied 1o the dipole arms, becauss they might band or the scldered connections near the
feadpoint may be damaged

Additional EUT Data

Manudactured by SPEAG
Manufactured on Decernbar 01, 2003
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DASYS Validation Report for Head TSL

Date: 22.08.2013

Test Lubomtory: SPEAG, Zurich, Switzerland

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

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

Medium parameters used: [ = 2450 MHz; o= 1.8 S/m: & = 37.8; p = 1000 ln'.g,-'ln'
Phantom section: Flat Section

Measurement Standard: DASYS (IEEENECSANST C63. 19-2007)

DASY 352 Configuration:

Probe: ES3DV3 - SN3205: ConvF(4.52, 4.52, 4.52): Calibrated: 28.12.2012:
Sensor-Surface: 3mm (Mechameal Surface Detection)

Electronics: DAE4 Sn601: Calibrated: 25.04.2013

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

DASYS2 52.8.T(1137): SEMCAD X 14.6.10{T164)

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

Reference Value = 1004 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 27.8 Wikg

SAR(1

gl = 13.3 Wikg; SAR(I0 g) = 6.18 Wik

Maximum value of SAR (measured) = 16,9 Wikg

razm

2408

0dB =169 Wikg = 12.28 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 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: = 2450 MHz; o = 2.03 8/m; g = 50.6; p = 1000 kg/m’
Phantom section: Flat Seetion

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

DASY 52 Configuration:
» Probe: ES3DV3 - SN3205; ConvF(4.42, 4.42, 4.42); Calibrated: 28.12.2012:
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Snt01; Calibrated: 25042013
+  Phantom: Flat Phantom 5.0 (back): Type: QDOOOPS0AA; Serial: 1002

« DASYS2528T7(1137k SEMCAD X 14.6.10(T164)

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

Reference Walue = 93,835 Vim; Power Drift = 0L06 dB

Peak SAR (extrupolated) = 27.3 Wikg

SAR(D g) = 13 Wike; SARI(ID g) = 6.01 Wikg

Maximum value of SAR (measured) = 16.8 Wike

dB

I 0
-5.00

-10.00
-15.00
-20.00
-25.00
0dB =168 Wikg=12.25 dBW/kg
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