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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIFI802.11 b/g/n

Liquid Temperature: 202 C
Ambient Temperature: 20.4 C

Test Date: May 14, 2013
Plot No. 6

DUT: LG-E465g; Type: bar; Serial: #1

Communication System: GSM 850; Frequency: 848.8 MHz;Duty Cycle: 1:4.15

Medium parameters used (interpolated): f = 848.8 MHz; 0 = 0.999 mho/m; ¢, = 56.5; p = 1000 kg/m®
Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: ET3DV6 - SN1798; ConvF(6.46, 6.46, 6.46); Calibrated: 2013-04-29
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2013-01-16

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

GSM850 Body rear GPRS 2Tx 251ch/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 1.28 mW/g

GSM850 Body rear GPRS 2Tx 251ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 11.9 V/m; Power Drift = -0.063 dB

Peak SAR (extrapolated) = 1.61 W/kg

SAR( g) = 1.21 mW/g; SAR(10 g) = 0.855 mW/g

Maximum value of SAR (measured) = 1.29 mW/g
dB
0.000
-2.34
-4.68
-7.02
-9.36
-11.7

0 dB =1.29mW/g
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIFI802.11 b/g/n

Liquid Temperature: 205 T
Ambient Temperature: 20.7 C

Test Date: May 16, 2013
Plot No. 7

DUT: LG-E465g; Type: bar; Serial: #1

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

Medium parameters used: f = 1880 MHz; o0 = 1.54 mho/m; e, = 52.3; p = 1000 kg/m®

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: ET3DV6 - SN1630; ConvF(4.73, 4.73, 4.73); Calibrated: 2013-01-24
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2013-01-16

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

Body rear 661 2Tx/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.857 mW/g

Body rear 661 2Tx/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 11.9 V/m; Power Drift = 0.001 dB

Peak SAR (extrapolated) = 1.21 W/kg

SAR(1 g) = 0.762 mW/g; SAR(10 g) = 0.473 mW/g

Maximum value of SAR (measured) = 0.811 mW/g

dB
0.000
-3.44
-b.48
-10.3

-13.8

172
0 dB =0.811TmW/g
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIFI802.11 b/g/n

Liquid Temperature: 202 C
Ambient Temperature: 20.4 C

Test Date: May 13, 2013
Plot No. 8

DUT: LG-E465g; Type: bar; Serial: #1

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

Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.988 mho/m; ¢, = 56.6; p = 1000 kg/m®
Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: ET3DV6 - SN1798; ConvF(6.46, 6.46, 6.46); Calibrated: 2013-04-29
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2013-01-16

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

Body rear 4183/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.748 mW/g

Body rear 4183/Zoom Scan (56x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 8.16 V/m; Power Drift = 0.037 dB

Peak SAR (extrapolated) = 0.941 W/kg

SAR(1 g) = 0.701 mW/g; SAR(10 g) = 0.498 mW/g

Maximum value of SAR (measured) = 0.747 mW/g

dB
0.000
-2.24
-4.48
-b.72

-8.96

112
0 dB = 0.747mW/g
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIFI802.11 b/g/n

Liquid Temperature: 205 T
Ambient Temperature: 20.7 C

Test Date: May 16, 2013
Plot No. 9

DUT: LG-E465g; Type: bar; Serial: #1

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

Medium parameters used: f = 1880 MHz; o0 = 1.54 mho/m; e, = 52.3; p = 1000 kg/m®

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: ET3DV6 - SN1630; ConvF(4.73, 4.73, 4.73); Calibrated: 2013-01-24
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2013-01-16

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

Body rear 9400/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.984 mW/g

Body rear 9400/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 11.6 V/m; Power Drift = 0.001 dB

Peak SAR (extrapolated) = 1.33 W/kg

SAR(1 g) = 0.863 mW/g; SAR(10 g) = 0.536 mW/g

Maximum value of SAR (measured) = 0.915 mW/g

dB
0.000
-3.42
-b.84
-10.3

-13.7

171
0 dB =0.915mW/g
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIFI802.11 b/g/n

Liquid Temperature: 206 C
Ambient Temperature: 20.8 C

Test Date: May 17, 2013
Plot No. 10

DUT: LG-E465g; Type: bar; Serial: #1

Communication System: 2450MHz FCC; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 2437 MHz; 0 = 1.79 mho/m; ¢, = 39.5; p = 1000 kg/m®
Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: ET3DV6 - SN1630; ConvF(4.59, 4.59, 4.59); Calibrated: 2013-01-24
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2013-01-16

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

802.11b Body Rear 1Mbps 6ch/Area Scan (71x111x1): Measurement grid: dx=12mm, dy=12mm

Maximum value of SAR (interpolated) = 0.092 mW/g

802.11b Body Rear 1Mbps 6ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=bmm, dy=5mm,
dz=5mm

Reference Value = 2.29 V/m; Power Drift = 0.057 dB

Peak SAR (extrapolated) = 0.305 W/kg

SAR(1 g) = 0.083 mW/g; SAR(10 g) = 0.032 mW/g

Maximum value of SAR (measured) = 0.095 mW/g

dB
0.000
-4.54
-9.08
-13.6

-18.2 &8

-22.7

0 dB = 0.095mW/g
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIFI802.11 b/g/n

Liquid Temperature: 202 C
Ambient Temperature: 20.4 C

Test Date: May 14, 2013
Plot No. 11

DUT: LG-E465g; Type: bar; Serial: #1

Communication System: GSM 850; Frequency: 848.8 MHz;Duty Cycle: 1:8.3

Medium parameters used (interpolated): f = 848.8 MHz; 0 = 0.999 mho/m; ¢, = 56.5; p = 1000 kg/m®
Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: ET3DV6 - SN1798; ConvF(6.46, 6.46, 6.46); Calibrated: 2013-04-29
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2013-01-16

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

Body-worn rear 251/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 1.00 mW/g

Body-worn rear 251/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 8.60 V/m; Power Drift = -0.017 dB

Peak SAR (extrapolated) = 1.29 W/kg

SAR(1 g) = 0.939 mW/g; SAR(10 g) = 0.664 mW/g

Maximum value of SAR (measured) = 0.998 mW/g

dB
0.000
-2.32
-4.64
-6.96

-9.28

116 |
0 dB = 0.998mW/g
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIFI802.11 b/g/n

Liquid Temperature: 205 T
Ambient Temperature: 20.7 C

Test Date: May 16, 2013
Plot No. 12

DUT: LG-E465g; Type: bar; Serial: #1

Communication System: GSM 1900; Frequency: 1830 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 1880 MHz; o0 = 1.54 mho/m; e, = 52.3; p = 1000 kg/m®

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: ET3DV6 - SN1630; ConvF(4.73, 4.73, 4.73); Calibrated: 2013-01-24
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2013-01-16

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

Body rear 661 Body worn/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.610 mW/g

Body rear 661 Body worn/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 9.90 V/m; Power Drift = 0.043 dB

Peak SAR (extrapolated) = 0.879 W/kg

SAR(1 g) = 0.544 mW/g; SAR(10 g) = 0.336 mW/g

Maximum value of SAR (measured) = 0.586 mW/g

dB
0.000
-3.20
-6.40
-9.60

-12.8

16.0 |
0 dB = 0.586mW/g
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIFI802.11 b/g/n

Liquid Temperature: 202 C
Ambient Temperature: 20.4 C

Test Date: May 13, 2013
Plot No. 13

DUT: LG-E465g; Type: bar; Serial: #1

Communication System: GSM 850; Frequency: 848.8 MHz;Duty Cycle: 1:4.15

Medium parameters used (interpolated): f = 848.8 MHz; 0 = 0.999 mho/m; ¢, = 56.5; p = 1000 kg/m®
Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: ET3DV6 - SN1798; ConvF(6.46, 6.46, 6.46); Calibrated: 2013-04-29
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2013-01-16

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

GSM850 Body rear GPRS 2Tx 251ch repetition 1st/Area Scan (61x91x1): Measurement grid: dx=15mm,
dy=15mm

Maximum value of SAR (interpolated) = 1.24 mW/g

GSM850 Body rear GPRS 2Tx 251ch repetition 1st/Zoom Scan (6x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 12.1 V/m; Power Drift = -0.018 dB

Peak SAR (extrapolated) = 1.57 W/kg

SAR( g) = 1.17 mW/g; SAR(10 g) = 0.826 mW/g

Maximum value of SAR (measured) = 1.25 mW/g
dB
0.000
-2.34
-4.68
-7.02
-9.36
-11.7

0 dB =1.25mW/g
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIFI802.11 b/g/n

Liquid Temperature: 202 C
Ambient Temperature: 20.4 C

Test Date: May 13, 2013
Plot No. 14

DUT: LG-E465g; Type: bar; Serial: #1

Communication System: GSM 850; Frequency: 848.8 MHz;Duty Cycle: 1:4.15

Medium parameters used (interpolated): f = 848.8 MHz; 0 = 0.999 mho/m; ¢, = 56.5; p = 1000 kg/m®
Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: ET3DV6 - SN1798; ConvF(6.46, 6.46, 6.46); Calibrated: 2013-04-29
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2013-01-16

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

GSMS850 Body rear GPRS 2Tx 251ch repetition 2nd/Area Scan (61x91x1): Measurement grid:
dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 1.26 mW/g

GSM850 Body rear GPRS 2Tx 251ch repetition 2nd/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 12.0 V/m; Power Drift = -0.028 dB

Peak SAR (extrapolated) = 1.56 W/kg

SAR( g) = 1.19 mW/g; SAR(10 g) = 0.840 mW/g

Maximum value of SAR (measured) = 1.27 mW/g
dB
0.000
-2.30
-4.60
-6.90
-9.20
-11.5

0dB=1.27mW/g
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIFI802.11 b/g/n

Liquid Temperature: 201 T
Ambient Temperature: 20.3 C

Test Date: May 15, 2013
Plot No. 15

DUT: LG-E465g; Type: bar; Serial: #1

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

Medium parameters used: f = 1910 MHz; 0 = 1.41 mho/m; ¢, = 39.8; p = 1000 kg/m®

Phantom section: Left Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: ET3DV6 - SN1630; ConvF(5.28, 5.28, 5.28); Calibrated: 2013-01-24
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2013-01-16

- Phantom: 1800/1900 Phantom; Type: SAM

Left Touch 810 GPRS 2Tx Repeatation/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.20 mW/g

Left Touch 810 GPRS 2Tx Repeatation/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 11.3 V/m; Power Drift = -0.048 dB

Peak SAR (extrapolated) = 1.66 W/kg

SAR(1 g) = 1.09 mW/g; SAR(10 g) = 0.634 mW/g

Maximum value of SAR (measured) = 1.20 mW/g

dB
0.000

-4.00
-8.00
-12.0

-16.0 =

-20.0 _
0 dB=1.20mW/g
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIFI802.11 b/g/n

Liquid Temperature: 204 C
Ambient Temperature: 20.6 C

Test Date: May 13, 2013
Plot No. 1

DUT: LG-E465g; Type: bar; Serial: #1

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:4.15

Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.92 mho/m; ¢, = 40.4; p = 1000 kg/m’
Phantom section: Left Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: ET3DV6 - SN1798; ConvF(6.64, 6.64, 6.64); Calibrated: 2013-04-29
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2013-01-16

- Phantom: 835/900 Phamtom ; Type: SAM

Left Touch 190 GPRS 2Tx/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.674 mW/g

Left Touch 190 GPRS 2Tx/Zoom Scan (56x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 5.71 V/m; Power Drift = -0.080 dB

Peak SAR (extrapolated) = 0.887 W/kg

SAR( g) = 0.622 mW/g; SAR(10 g) = 0.437 mW/g

Maximum value of SAR (measured) = 0.668 mW/g

1g/10g Averaged SAR
SAR; Zoom Scan Value Aloog Z, X2, Y2
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIFI802.11 b/g/n

Liquid Temperature: 201 T
Ambient Temperature: 20.3 C

Test Date: May 15, 2013
Plot No. 2

DUT: LG-E465g; Type: bar; Serial: #1

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

Medium parameters used: f = 1910 MHz; 0 = 1.41 mho/m; ¢, = 39.8; p = 1000 kg/m®

Phantom section: Left Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: ET3DV6 - SN1630; ConvF(5.28, 5.28, 5.28); Calibrated: 2013-01-24
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2013-01-16

- Phantom: 1800/1900 Phantom; Type: SAM

Left Touch 810 GPRS 2Tx/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.22 mW/g

Left Touch 810 GPRS 2Tx/Zoom Scan (56x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 9.70 V/m; Power Drift = -0.031 dB

Peak SAR (extrapolated) = 1.66 W/kg

SAR(1 g) = 1.11 mW/g; SAR(10 g) = 0.652 mW/g

Maximum value of SAR (measured) = 1.23 mW/g
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIFI802.11 b/g/n

Liquid Temperature: 204 C
Ambient Temperature: 20.6 C

Test Date: May 13, 2013
Plot No. 3

DUT: LG-E465g; 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 71; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: ET3DV6 - SN1798; ConvF(6.64, 6.64, 6.64); Calibrated: 2013-04-29
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2013-01-16

- Phantom: 835/900 Phamtom ; Type: SAM

Right touch 4183/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.429 mW/g

Right touch 4183/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 3.90 V/m; Power Drift = -0.078 dB

Peak SAR (extrapolated) = 0.506 W/kg

SAR( g) = 0.403 mW/g; SAR(10 g) = 0.293 mW/g

Maximum value of SAR (measured) = 0.427 mW/g

1g/10g Averaged SAR

SAR; Zoom Scan Value Along 2, X=1, Y=2
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIFI802.11 b/g/n

Liquid Temperature: 201 T
Ambient Temperature: 20.3 C

Test Date: May 15, 2013
Plot No. 4

DUT: LG-E465g; Type: bar; Serial: #1

Communication System: WCDMA1900; Frequency: 1907.6 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 1907.6 MHz; ¢ = 1.41 mho/m; ¢, = 39.8; p = 1000 kg/m®
Phantom section: Left Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: ET3DV6 - SN1630; ConvF(5.28, 5.28, 5.28); Calibrated: 2013-01-24
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2013-01-16

- Phantom: 1800/1900 Phantom; Type: SAM

Left Touch 9538/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 1.16 mW/g

Left Touch 9538/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 10.6 V/m; Power Drift = -0.035 dB

Peak SAR (extrapolated) = 1.55 W/kg

SAR(1 g) = 1.05 mW/g; SAR(10 g) = 0.618 mW/g

Maximum value of SAR (measured) = 1.16 mW/g

0004, 1084 lg/log Avcragcd SAR
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIFI802.11 b/g/n

Liquid Temperature: 206 C
Ambient Temperature: 20.8 C

Test Date: May 17, 2013
Plot No. 5

DUT: LG-E465g; Type: bar; Serial: #1

Communication System: 2450MHz FCC; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 2437 MHz; 0 = 1.79 mho/m; ¢, = 39.5; p = 1000 kg/m®
Phantom section: Right Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: ET3DV6 - SN1630; ConvF(4.59, 4.59, 4.59); Calibrated: 2013-01-24
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2013-01-16

- Phantom: 800/900 Phantom; Type: SAM

802.11b Right Touch 1Mbps 6ch/Area Scan (71x111x1): Measurement grid: dx=12mm, dy=12mm

Maximum value of SAR (interpolated) = 0.134 mW/g

802.11b Right Touch 1Mbps 6ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 4.37 V/m; Power Drift = 0.027 dB

Peak SAR (extrapolated) = 0.338 W/kg

SAR(1 g) = 0.131 mW/g; SAR(10 g) = 0.058 mW/g

Maximum value of SAR (measured) = 0.141 mW/g

| 6:006,0.123 lg," 1 Og Averaged SAR

SAR; Zoom ScarValue Along Z, X=3, Y=3
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIFI802.11 b/g/n

Liquid Temperature: 202 C
Ambient Temperature: 20.4 C

Test Date: May 14, 2013
Plot No. 6

DUT: LG-E465g; Type: bar; Serial: #1

Communication System: GSM 850; Frequency: 848.8 MHz;Duty Cycle: 1:4.15

Medium parameters used (interpolated): f = 848.8 MHz; 0 = 0.999 mho/m; ¢, = 56.5; p = 1000 kg/m®
Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: ET3DV6 - SN1798; ConvF(6.46, 6.46, 6.46); Calibrated: 2013-04-29
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2013-01-16

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

Body rear GPRS 2Tx 251/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 1.36 mW/g

Body rear GPRS 2Tx 251/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 10.1 V/m; Power Drift = -0.001 dB

Peak SAR (extrapolated) = 1.74 W/kg

SAR(1 g) = 1.29 mW/g; SAR(10 g) = 0.915 mW/g

Maximum value of SAR (measured) = 1.37 mW/g
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIFI1802.11 b/g/n

Liquid Temperature: 205 T
Ambient Temperature: 20.7 C

Test Date: May 16, 2013
Plot No. 7

DUT: LG-E465g; Type: bar; Serial: #1

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

Medium parameters used: f = 1880 MHz; o0 = 1.54 mho/m; e, = 52.3; p = 1000 kg/m®

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: ET3DV6 - SN1630; ConvF(4.73, 4.73, 4.73); Calibrated: 2013-01-24
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2013-01-16

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

Body rear 661 2Tx/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.857 mW/g

Body rear 661 2Tx/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 11.9 V/m; Power Drift = 0.001 dB

Peak SAR (extrapolated) = 1.21 W/kg

SAR(1 g) = 0.762 mW/g; SAR(10 g) = 0.473 mW/g

Maximum value of SAR (measured) = 0.811 mW/g
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIFI802.11 b/g/n

Liquid Temperature: 202 C
Ambient Temperature: 20.4 C

Test Date: May 13, 2013
Plot No. 8

DUT: LG-E465g; Type: bar; Serial: #1

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

Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.988 mho/m; ¢, = 56.6; p = 1000 kg/m®
Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: ET3DV6 - SN1798; ConvF(6.46, 6.46, 6.46); Calibrated: 2013-04-29
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2013-01-16

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

Body rear 4183/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.748 mW/g

Body rear 4183/Zoom Scan (56x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 8.16 V/m; Power Drift = 0.037 dB

Peak SAR (extrapolated) = 0.941 W/kg

SAR(1 g) = 0.701 mW/g; SAR(10 g) = 0.498 mW/g

Maximum value of SAR (measured) = 0.747 mW/g
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIFI802.11 b/g/n

Liquid Temperature: 205 T
Ambient Temperature: 20.7 C

Test Date: May 16, 2013
Plot No. 9

DUT: LG-E465g; Type: bar; Serial: #1

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

Medium parameters used: f = 1880 MHz; o0 = 1.54 mho/m; e, = 52.3; p = 1000 kg/m®

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: ET3DV6 - SN1630; ConvF(4.73, 4.73, 4.73); Calibrated: 2013-01-24
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2013-01-16

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

Body rear 9400/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.984 mW/g

Body rear 9400/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 11.6 V/m; Power Drift = 0.001 dB

Peak SAR (extrapolated) = 1.33 W/kg

SAR(1 g) = 0.863 mW/g; SAR(10 g) = 0.536 mW/g

Maximum value of SAR (measured) = 0.915 mW/g
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIFI802.11 b/g/n

Liquid Temperature: 206 C
Ambient Temperature: 20.8 C

Test Date: May 17, 2013
Plot No. 10

DUT: LG-E465g; Type: bar; Serial: #1

Communication System: 2450MHz FCC; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 2437 MHz; 0 = 1.79 mho/m; ¢, = 39.5; p = 1000 kg/m®
Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: ET3DV6 - SN1630; ConvF(4.59, 4.59, 4.59); Calibrated: 2013-01-24
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2013-01-16

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

802.11b Body Rear 1Mbps 6ch/Area Scan (71x111x1): Measurement grid: dx=12mm, dy=12mm

Maximum value of SAR (interpolated) = 0.092 mW/g

802.11b Body Rear 1Mbps 6ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=bmm, dy=5mm,
dz=5mm

Reference Value = 2.29 V/m; Power Drift = 0.057 dB

Peak SAR (extrapolated) = 0.305 W/kg

SAR(1 g) = 0.083 mW/g; SAR(10 g) = 0.032 mW/g

Maximum value of SAR (measured) = 0.095 mW/g

1g/10g Averaged SAR
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013

Attachment 2. — Dipole Verification Plots

HCT CO., LTD.
105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811 81 of 137
TEL: +82 31 645 6300 FAX: +82 31 645 6401 www.hct.co.kr



HCT

T LT

Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013

B Verification Data (835 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mw (20 dBm)
Liquid Temp: 204 C

Test Date: May 13, 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 = 0.919 mho/m; ¢, = 40.4; p = 1000 kg/m®

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: ET3DV6 - SN1798; ConvF(6.64, 6.64, 6.64); Calibrated: 2013-04-29
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2013-01-16

- Phantom: 1800/1900 Phantom; Type: SAM

Verification 835 MHz/Area Scan (61x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.00 mW/g

Verification 835 MHz/Zoom Scan (56x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 34.1 V/m; Power Drift = -0.026 dB

Peak SAR (extrapolated) = 1.37 W/kg

SAR(1 g) = 0.935 mW/g; SAR(10 g) = 0.611 mW/g

Maximum value of SAR (measured) = 1.02 mW/g

dB
0.o000
-2.14
-4.28
-b.42

-8.56
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0dB=1.02mW/g
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013

B Verification Data (835 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mw (20 dBm)
Liquid Temp: 202 C

Test Date: May 14, 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 = 0.986 mho/m; ¢, = 56.6; p = 1000 kg/m®

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: ET3DV6 - SN1798; ConvF(6.46, 6.46, 6.46); Calibrated: 2013-04-29
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2013-01-16

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

Verification 835 MHz/Area Scan (111x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.07 mW/g

Verification 835 MHz/Zoom Scan (56x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 34.1 V/m; Power Drift = -0.014 dB

Peak SAR (extrapolated) = 1.44 W/kg

SAR(1 g) = 0.979 mW/g; SAR(10 g) = 0.635 mW/g

Maximum value of SAR (measured) = 1.06 mW/g
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013

B Verification Data (1 900 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mw (20 dBm)
Liquid Temp: 201 °C

Test Date: May 15, 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; o0 = 1.4 mho/m; e, = 39.8; p = 1000 kg/m3

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: ET3DV6 - SN1630; ConvF(5.28, 5.28, 5.28); Calibrated: 2013-01-24
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2013-01-16

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

Dipole 1900MHz Verification /Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 4.38 mW/g

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

Reference Value = 59.3 V/m; Power Drift = -0.010 dB

Peak SAR (extrapolated) = 6.22 W/kg

SAR(1 g) = 3.9 mW/g; SAR(10 g) = 2.2 mW/g

Maximum value of SAR (measured) = 4.34 mW/g

dB
0.o000
-3.52
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-14.1
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013

B Verification Data (1 900 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mw (20 dBm)
Liquid Temp: 205 7T

Test Date: May 16, 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 = 1.56 mho/m; ¢, = 52.2; p = 1000 kg/m®

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: ET3DV6 - SN1630; ConvF(4.73, 4.73, 4.73); Calibrated: 2013-01-24
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2013-01-16

- 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) = 4.49 mW/g

Verification 1900 MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 55.9 V/m; Power Drift = -0.055 dB

Peak SAR (extrapolated) = 6.38 W/kg

SAR(1 g) = 3.83 mW/g; SAR(10 g) = 2.07 mW/g

Maximum value of SAR (measured) = 4.24 mW/g

dB
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013

B Verification Data (2 450 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 206 C

Test Date: May 17, 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; 0 = 1.81 mho/m; ¢, = 39.5; p = 1000 kg/m®

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: ET3DV6 - SN1630; ConvF(4.59, 4.59, 4.59); Calibrated: 2013-01-24
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2013-01-16

- Phantom: 835/900 Phamtom ; Type: SAM

Verification 2450MHz/Area Scan (81x81x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 5.92 mW/g

Verification 2450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 52.9 V/m; Power Drift = -0.086 dB

Peak SAR (extrapolated) = 12.3 W/kg

SAR(1 g) = 5.2 mW/g; SAR(10 g) = 2.31 mW/g

Maximum value of SAR (measured) = 5.81 mW/g

dB
0.o000
-5.02
-10.0
-15.1
-20.1

-25.1

0 dB =5.81mW/g
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B Verification Data (2 450 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mwW (20 dBm)
Liquid Temp: 206 C

Test Date: May 17, 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; 0 = 1.99 mho/m; ¢, = 53.5; p = 1000 kg/m”

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: ET3DV6 - SN1630; ConvF(4.26, 4.26, 4.26); Calibrated: 2013-01-24
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2013-01-16

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

Verification 2450MHz/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 6.22 mW/g

Verification 2450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 52.9 V/m; Power Drift = -0.018 dB

Peak SAR (extrapolated) = 13.5 W/kg

SAR(1 g) = 5.24 mW/g; SAR(10 g) = 2.48 mW/g

Maximum value of SAR (measured) = 5.58 mW/g

dB
0.o000
-4.06
-8.12
-12.2

-16.2

-20.3
0 dB = 5.58mW/g
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Attachment 3. — Probe Calibration Data
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G
Calibration Laboratory of
Schmid & Partner
AG
MMMM =

Accredited by Ihe Swiss Acoreditation Service (SAS)
The Swiss Accroditation Service is one of the signatories 1o the EA
Muttilateral Agroemant for the recognition of calibration cortificates

Caltwrution Equipment used (MATE critica for calitwation)

Date of Issue:

Thn cainration cemficate ocuments the traceatsity 1o notional standards. wivoh reslze ihe physcal unts of messwrements (81).
The moasements and the wcansnies with confidence probabilty ure grven on the foliowng pages and ire pavt of the canificate.

Al colbratoes have been conducied i the dosad letoratony faciity. ssvieonmant temperalure (22 £ 1)°C snd humidity < 70%.

This calbriton cenficate shall not be reproduced sncept in full without weithen approvil of the laboestory.

Starcands 0 Cal Cale NO, Scheauteo Callvation
Power meter E44100 GB&1203674 Ud-Ape-13 (No. 257-01733) Apr 14
Power sensor E44124 MY4 1408087 D4-Age-13 (No. 21701733} Aprid
Rotawnce 3 08 Alanustor SN: 85054 {3¢] Od-Ape-13 (No. 217-01737) Agv-14
Reberence 20 o Attsnuator SN 85277 (20x) Od-Agr-13 (No. 217.01736) Ao 14
Raturencs 30 &3 Attenuaice SN 55129 (306) Od-Age-13 (No. 217-01738) Apr14
Rafarence Probe ESIDV2 SN. 3013 28 Dec-12 (No, ES3-3013_Deci2) Dec-13
DAE4 SN: 660 31dan1) (Mo DAES-EE0_Jan1d) Jan-14
Secondary Standurdu 0 Check Dule (0 hoose) Schwduled Chack
RF gecwator HP 8648C US3642001 100 A-Aug-66 (in house chack Ape-13) In hewmn chock: Ape15
work Aratyzer HF BTS3E | US37390565 180101 {In house chack Oct-12) 10 bousn chack, D13
Functon
Approed by

Cartificate No: ETI-1768_Apr1d
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013

Calibration Laboratory of ) Schwelzarischar Kalibriorcienst

Schmid & Partner — g Servics sulsse détstonnage

Engineering AG g Servizio wvizzero o tarmtura

Zoughausstrasse 43, 8004 Zurich, Switzeriand %@Wv S Swiss Calibeation Service

Accredted by the Swiss Accredtston Sanvice (SAS) Accroditation No.: SCS 108

The Swiss Accreditation Sarvice Is cae of the signatories 16 the EA

Multilateral Agroemant for the recognition of calibration ceetilicates

Glossary:

TSL tissue samulating hquid

NORMx.y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y,z

pcP diode compression point

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

A B.C.D modulation dependent linearization parameters

Polarization ¢ o rotation around peobe a6

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

Lo, § =0 is normal o probe axis

Calibration is Performed According to the Following Standards:

a) IEEE 5td 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”, Decamber 2003

b) JIEC 82209-1, "Procedure (o mensure ihe Specific Absorpion Rate (SAR) for hand-held devices used in close
proximity to the ear (frequancy range of 300 MHz to 3 GHz)*, February 20056

Mothods Applied and Interpretation of Parameters:
NORMx.y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cef, { > 1800 MHz: R22wavoquido)
NORMSx,y,z are only intermediate vakies, |.e., the uncertainties of NORMx,y,z does not affect the E*-fieid
uncertainty inside TSL (sae below ConvF).

o NORM(f)x.y,z = NORMx.y,2 * frequency_response (see Frequency Respanse Chart). This inearization s
implamented in DASY4 software versions later than 4.2, The uncerainty of the frequency response is included
In the stated uncertainty of Convi~.

*  DCPxy,z: DCP are numerical lingarnization parameters assassed based on (he 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 Axyx Bxyz Cxyz Dxyz VRxyz A B, C D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signat. The parameters do not depend on frequency ner
media. VR is the maximum caibeation range exprassed in RMS voltage across the diode

* ConvF and Boundary Effect Paramelers: Assessed in fiat phantom using E-fiekd (or Temperature Transfar
Standard for [ = 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compenssation (alpha, depth) of which typical uncertainty values are given, These pacameters are
usethASdeMmtounuvvoprobomycbutohboundary The sensitivity in TSL correspands
o NORMx,y,z * ConviF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
Convf is used in DASY version 4.4 and higher which allows extending the validity from 2 50 MHz 1o £ 100
MHz.

o Spherical isotropy (3D devigtion from isotropy): in a field of low gradients realzed using a fiat phantom
exposed by a patch antenna.

o Seascr Offser. The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(oh probe axis). No tolerance required.

Certificate No: ET3-1758_Apr13 Page 20of 11
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue:

ET30VE -SN:1794 Apeil 29, 2013

Probe ET3DV6

SN:1798

Manufactured:  August 14, 2003
Calibrated: April 29, 2013

Calibrated for DASY/EASY Systems

{Nate: non-compatible with DASY2 systeml)
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013

ET30V6- SN:1788 Apnl 28, 2013

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1798

Basic Calibration Parameters

Sensor X Sonsor Y Sensor Z Unc (kw2)
Noem (uVIVim)*)" 1.99 1.78 2.03 +10.1 %
DCP (mV)* 999 101.3 973
Modulation Calibration Parameters
viD | Communication System Name A B c D VR Unc'
d8 | dBViV 0
0 'cw X |_00 0.0 10 000 | 1528 | 2.7 %
| Y 0.0 0.0 10 1468
| Z 0.0 0.0 1.0 149.2
The ed uncertainty of measurement is stated as the standard uncertainty of measurement
multipied by the coverage factor k=2, which for a normal distribution corresponds to a coverage

probability of approximately 95%.

* The uncertaintes of NormX.Y.Z do not affect the E*-hield uncertainty inside TSL (see Paged 5 and )

* Numerical Insarazation p Y 0% rOg
;&:m-cummungmom froen Nnear applying rectarguiar dastribution and is expressed for the square of the
Cenificale No: ET3-1768_Apr13 Page 4 of 11
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue:

ETIDVE- SN.1798 Aprll 26, 2013

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1798

Calibration Parameter Determined in Head Tissue Simulating Media

1 {MHz)© ».mj,' c«;_ﬁ"m ConvF X | ConvFY | ConvFZ | Alpha ?;J:‘ m
450 435 0.87 7.74 7.74 7.74 023 | 232 £ 134 %
750 418 0.89 7.00 7.00 7.00 0.31 262 | 2120%
a3s 415 0.80 6.64 6.64 6.64 033 | 251 £120%
200 415 0.87 6.54 6.54 6.54 0.41 221 £120%
1450 0.5 1.20 5.55 5.55 655 045 | 300 | £120%
1750 40,1 1.37 551 5.51 551 0.69 228 | 2120%
1900 40.0 1.40 520 529 5.29 080 | 216 | £120%
1850 40.0 1.40 500 509 5.00 080 | 223 | £120%
2450 39.2 1.80 463 4.63 4.63 0.80 182 | £120%

clm.ConvF

MWMJGHI 1Mvuuydmmmumn1mumn: 10%lhwmp¢wlovmnnwxo
memured SAR values, At frequencies above 3 GHz, the valdity of sasue pw (e ond o) s 10 £ 5%, The uscentainty i the RSS of
the Convé uncemainty for INGCaed thgot Hesue parnmelon.

© Frequency valdity of + vmmwvmbmsvuAer‘-‘um:; ane 1 Is rasiricted ¥ = 50 MHz The uncartanty & the RSS
y beed

Certificatn No: ET3-1798_Apr13 Page 5ol 11
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue:

ET3DVG- SN 1758 April 26, 2013

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1798

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unect.
f(MHz)© | Permittivity" (§/m)" ConvF X | ConvFY | ConvFZ | Alpha | (mm) {k=2)
450 56.7 0.54 811 811 811 023 233 £134%
750 555 0.96 6.62 6.62 6.62 0.26 300 | 2120%
835 55.2 0.97 6.46 6.46 6.46 0.41 230 | 2120%
1750 534 1.49 493 4.93 493 0.80 242 | £120%
1800 53.3 1.52 4.70 4.70 4.70 0.80 235 | £120%
2450 527 | 195 4.16 4.16 416 0.63 115 | £120% |

" Freguency vakdity of £ 100 MHz anly applies for DASY wi 4 and Ngher isee Page 2), else 2 s msvidied 10 £ 50 MMz The uocenanty @ the RSS
of the Conv¥ urc y at fre y and the uncartanty for the indicated freguancy band

' At frequencies below 3 GHz, tha validity of Sssue pacametens (¢ and o) can ba rolasnd 10 £ 10°% i Squid compensation fommala is appled to
meatured SAR vahuea. Al frequendies sbove 3 GHz (he valdity of tasue paramelers (¢ and o) is resircled 1o = 5%, The wcertanty ia the RSS of
the Conv¥ uncedainty for target Ussue
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ET3DVE~ SN. 1798

Apeil 29, 2013
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
15
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o 134
g E
5 124
E E
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8
g 101 - =1 [l R
b
5 09+
-
% nsd
g
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f [MHz]
® *
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue:

ET30V6- SN:1708

April 28 2013
Receiving Pattern (¢), 9 =0°
f=600 MHz, TEM f=1800 MHz R22
L ] : L ta ] : .

( pot"'v.‘_._“‘;,,_,,._‘,,_1““.‘,‘,..9f3f!xto

Enor [dB)

Ro"ﬁ

Uncertainty of Axial Isotropy Assessmeant: £ 0.5% (k=2)
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue:

ET3DVB~ SN: 1798 Apni 29, 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.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue:

ETIOVE-SN.1T98 April 29, 2013

Conversion Factor Assessment

= 800 MHz WGLS RS (H_convf) f= 1760 MHz WGLS R22 (H_comF)
“ ”;
30| I
F 3 iel ‘ i i
g i | “:
B i
1]
oo n ¢
v ¥ = = - - - . L ] - - n a = -3 .
" (L
'y B N B
Deviation from Isotropy in Liquid
Error (¢, 8), f= 900 MHz
10 08 <08 04 02 00 02 04 08 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue:

ET30VE- SN:1798

Aprtl 26, 2013

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1798

Other Probe Parameters
Sensor Arrangament Tnangular |
Connector Angle (°) 564 |

“Mechanical Surface Detection Mode ‘enabled |
Optical Surface Detection Mode dsabled |
Probe Overall Length 337 mm |
Probe Body Diameter 10 mm |
Tip Length 10 mm |
Tip Diameter 6.8 mm
Probe Tip to Sensor X Calibration Point 2.7 mm
Probe Tip to Sensor Y Calibration Point 2.7 mm
Probe Tip to Sensor Z Caliteation Paoint 2.7 mm |
Recommended Measurement Distance from Surface 4 mm |

Centfficate No: ET3-1788_Ape13
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013

Schenkd & Partnar Engneenng AG s 9 e a q

Zoughounstresse 43, 8004 Zanch, Switmrand
Prone +&21 44 2459700, Fax +4) 44 2059779
it spoag. com, MDMAWwaww sdeng com

Additional Conversion Factors
for Dosimetric E-Field Probe

Type: ET3DV6
Serial Number: 1630

Place of Assessment: Zurich

Date of Assessment: January 28, 2013
Probe Calibration Date: January 24,2013

Schmid & Partner Enginecring AG hereby certifies that conversion factor(s) of this probe have
been evaluated on the date indicated above. The assessment was performed using the FDTD
numerical code SEMCAD of Schmid & Partner Engineering AG. Since the cvaluation is
coupled with measured conversion factors, it has to be recalculated yearly, i.¢., following the re-
calibration schedule of the probe. The uncertainty of the numerical assessment is based on the
extrapolation from measured value st 450, 900 MHz or at 1750 MHz

Assessed by:
ET3IDV6-SN:1630 Puge 1 of 2 January 28, 2013
' HCT CO., LTD.
105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811 100 of 137
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ZNFE465G Date of Issue:

Zeughauzstrusse 43, 800 Zunch, Swittersand
PHhono «41 44 24% 8700, Fux «47 42 245 9778
Info@upung coem, Mip Awww.S000g corm

Dosimetric E-Field Probe ET3DV6 - SN:1630

Conversion factor (= standard deviation)

150 = 50 MHz ConvF BAT £ 10%

150 £ 50 MHz ConvF 875+ 10%

| e, ®852325%
o =076 £ 5% mho/m

(head trssuce)

=61925%
o =080 £ 5% mho'm
(body ussue)

‘Important Note:

[For numerically sssessed probe conversion factors, parumeters Alpha and Deltain the
DASY software must have the following entries: Alpha = 0 and Delta = 1,

Please see also DASY Manual.

ETIDV6-SN:1630

Page 2 0f 2
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013

Calibration Laboratory of !

Schmid & Partner E
Engineering AG

Zeughausstrasse

43, 800M Zurich, Switzeriand

Accratiind by the Swiss Accraditiion Sanics (SAS)
Thae Swiss Accreditation Service is one of the signatories to the EA
Muttilateral Agroament for the recogmition of calibeation certificates

Ths il the ety Y0 ¢ which mealze the pbysical ursts of masscesmants (57)
e and the wih y o given on 1o folowing pages and are part of the cenificate
All calb have beon d N e closed y tacley: temperature (22 ¢ 3|*C and humudity < 0%

Catttwanon Equigmant used (MATE critical for calitwation)

Primary Standards D Cai Date [Conificats No | Scheduled Caliteation
Power mater E44108 GBA12634T4 20-Mar-12 (No. 21701508} Agr-13
Powet nensor E4412A MY4& 368087 29-Mar 12 (No 29701508) Age12
Retference 3 38 Attenuator SK_S5084 () 27-Mar-17 (No 217-01531) Agr13
Rt 20 48 Altenwsator SN SS088 (20t) 27-Mex-12 (No. 217-01520) Apt-13
Reference 30 0B Alterwistor SN 55129 (30b) 27-Mar-12 (N 21701532) Ape-13
Probe ESI0V2 SN 3013 28-Dec-12 (No. E53-3013_Deci?) Doc-13
DAE4 SN 660 20-Jurv-12 (No DAEA-660_Jun12) 13
5 y Standards D Chack Dutw (1 bouse) S Chock
| RF generatce HP BB48C US3IBA2UD1 700 A 8 (i howse check Apr-11) In house chwck: Apr-13
Network Anadyzer 1 BTS3E US 37380685 1800101 {in house check Oct-12) In house chack: Oct 13
Funcson
Casitrated by
Approved by

This caliration cercate shall not be regroduced except in ful withoul witter: spprovd of the laborstory

Caertificato No: ET3-1630_Jan13 Page 1of 11
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue:
Calibration Laboratory of oy
Schmid & Partner a2k
Engineering AG
Zeughausstrasse 43, 3004 Zurich, Switzerland @

Actredileg by the Swis Accrediation Sarvcs (SAS)

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresmant for the recognition of caltiration certificates

Glossary:

TSL tlissue semulating liqusd

NORMxy,z sensitivity in free space

ConvF sensitivity In TSL / NORMx,y.z

ocp diode compression point

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

A BCD modulation dependent inearzation parameters

Polarization ¢ o rotation around probe axis

Polarization 8 4 rotation around an axis that & i the plane normal fo probe axis (at messurement center),

Le., & = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:
a) IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak gpenm-Avuaged Specific

Absorption Rate (SAR) in the Human Head from Wiraless Communications Devices: Measurement
Techniques”, December 2003

b} IEC 62209-1, “Procedure to measure the Specific Absorplion 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:

NORMx.y.z: 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, Le., the uncerainties of NORMx,y,z does not affect the E-fieks
uncertainty inside TSL {see below ConvF),

NORM(f)x.y,.z = NORMzx,y,z * frequency _response {see Frequency Response Chart), This inearization is
implementad in DASY4 software versions later than 4.2, The uncertainty of the frequency response i included
n the stated uncertainty of ConvF.

DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweap with CW
signal (no uncertainty required), DCP does not depend on frequancy nor media

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

Axy.z; Bx.y.z Cxy.z Dxy.z; VRx.y.z A B. C, D are numerical linearization paramelers assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
medis. VA is the maximum calibration range exprassed in RMS voltage across the diode,

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-fieid (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 paramelers are
used in DASY4 software 1o improve probe accuracy close 1o the boundary. The sensitivity i TSL corresponds
10 NORMx,y.z * CorF whereby the uncartainty 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
Mtz

Spherical isotropy (3D deviation from (sotropy). In & field of low gradients realized using a flat phantom
axposed by a paich antenna.

Sensor Offset: The sensor offset comesponds 10 the offset of virtuai measurement center from the probe tip
(on probe axis). No tolerance required.
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ET3DVE ~ SN:1630 January 24, 2013

Probe ET3DV6

SN:1630

Manufactured:  October 12, 2001
Calibrated: January 24, 2013

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY2 systom!)
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Report No.: HCTA1305FS06

ET30V6- SN-1630

FCC ID:

ZNFE465G

Date of Issue:

January 24, 2013

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630

Basic Calibration Parameters
Sensor X Sensor Y Sensor Z Unc (k=2)
Norm uV/i(Vim)y" 1.72 1.62 1.61 +10.1 %
DCP (mV)" 97.8 97.2 9865
Modulation Calibration Parameters
uiD Communication System Name A B c ) VR Unc'
dB | dBVuV d8 mv {(k=2)
o | CW X| 00 | o0 10 | 000 | 1359 | £33 %
1 Y 00 0.0 1 10 1394
| 2 0.0 00 | 1.0 1347

Jun. 5, 2013

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%.

:Thcu-cm;duumxv.zoamtmme’-fmmmmvsummsma)

uncenisity Do requied

| par
" Uncertsnty i datemened using

field value

vand = for the square of the

0 max. deviation from linoar responss applying

Censficate No- ET3-1630_Jan13
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ETIDVE- SN.1630 January 24, 2013

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630

Calibration Parameter Determined in Head Tissue Simulating Media

| 1{MHz)© aﬁ-‘&' CW ConvF X | ConvFY | ConvFZ | Alpha #m 7@_
300 453 0.87 7.83 7.83 7.83 0.32 169 | £134%
450 435 0.87 7.37 7.37 7.37 0.24 241 +134%
750 419 0.89 63 6.91 691 0.29 300 | £120%
835 a5 0.90 6.56 6.56 8.56 0.29 300 | +£120%
900 415 0.97 6.50 8.50 6.50 0.32 268 £120%
1450 405 1.20 533 5.33 533 0.48 300 | £120%
1750 40.1 1.37 547 547 547 059 | 2868 | £120%
1800 400 1.40 528 5.28 528 0.80 221 £120%
1850 40.0 1.40 5.06 5.06 5.06 080 | 200 | £120%
2450 39.2 1.80 458 4.50 4.58 0.80 184 | £120%

:Mmu:u‘.OthtumbrMVv‘Amdhvﬁ:lmﬂaool).cl.R-Wvo:wmuMWBNRSS
o the the L Dband.

of the Com® y o calk quency and ¥ BQuency
AL equencies befow 3 GHE the valdity of tasue parameters (¢ and o) Gan be relaxed 1o £ 10% If Squid compensation formila is appled 1o
messured SAR valuss Al faquencies above 3 GHz, the validty of tesue par {cadic)in 0 3 5%. Tha uncertainty is the RSS of
the Com# y Sor target tasun s
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ETI0VE- SN 1620 Janunry 24, 2013

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630

Calibration Parameter Determined in Body Tissue Simulating Media

1 (MMz)© r.:.nmf mm ConvF X | ConvFY | ConvFZ | Alpha m m
300 58.2 0.92 7.58 7.58 7.58 0.27 203 +134 %
450 56.7 0.94 7.64 7.64 7.64 017 238 +134%
750 56.5 0.96 6.44 644 6.44 0.40 237 £120%
835 552 0.97 632 6.32 6.32 0.54 207 £120%
1750 534 1.49 491 491 4.91 0.77 2.80 £120% |
1900 53.3 1.52 473 4.73 4.73 0.80 230 :120%
2450 527 1.85 426 | 428 426 | 053 | 083 £120% I

vaymunmmcwymbmsvﬂ4w’uwcumn c-ntnmmuedm + 50 MHz. The uncertainty is the RSS
nllhe y ¢ QUenNCy the uncestaedy for the ndcaed

Axmmwm mmymmom(nmolmumw:10%Hmdmwonmw'ammcnwbdlo
measured SAR values. Al heguencies above 3 GHz, the validty of tissue pa Slcanda)inr %0 £ 5%. The uncertunty i the RSS of
the Convé y S target tasun pa »
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue:
ET3DVH- SN.1630 Januery 24, 2013
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)
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Report No.:  HCTA1305FS06 FCCID:  ZNFE465G Date of Issue: Jun. 5, 2013
ETIDVE- SN1630 January 24, 2012
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM f=1800 MHz,R22
L] - v L3 L] : . L
Tot X Y 2 Tot Y
= !
"‘;' S S e . g e o e
X |
b - O R D
, Rok [ : :
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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ET30VE- SN 1630 January 24, 2013

Dynamic Range f(SARca4)
(TEM cell , f = 900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

1= 835 MHz WGLS R8 (H_com#) = 1500 MHz WGLS R22 (H_comf)

. " n A - L <
i
) 52
rwarse

3
v

Deviation from Isotropy in Liquid
Error (¢, 9), f =900 MHz

@

Deviation
" & Hdooo
osgsf”"".a

410 -08 -06 -04 02 00 02 04 06 02 10
Uncaertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013

ETIOVE- SN:1630 January 24, 2013

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630

Other Probe Parameters
Sansor Arrangament Tranguiar
Cannector Angle (*) 539
Machanical Surface Detection Mode ' enabled
Optical Surface Detection Mode “disabled |
‘Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm |
Tip Diameter 8.8 mm
Probe Tip to Sensor X Callbration Point 2.7 mm
Probe Tip to Sensor Y Calibration Pont | 27 mm
Probe Tip 1o Sensor Z Calibration Point 2.7 mm
Recommended Measurement Distance from Surface | 4 mm
Certificate No. ET3-1630_Jan13 Pago 110l 11
HCT CO., LTD.
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Attachment 4. — Dipole Calibration Data
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013
Calibration Laboratory of S Schweizerischer Kalibrisrdienst
Schmid & Partner i 3 Service suisse d'étalonnage
Engineering AG % Servizio svizzero di taraturs
Zoughausstrasse 43, 8004 Zurich, Switzertand A

Accredited by the Swise Acoreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Ag

client  HCT (Dymstec)

g

al ™

-~

t for the gnition of calibration certificates
Cortiticate No: DB35V2-441_Apri13

CALIBRATION CERTIFICATE
Otiject DB835V2 - SN: 441
Calibration procodura(s) QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

Calivration Equpment used (MATE critical tor calibration)

Calbration dete April 25, 2013

This calitration canificate documants the ability to natonal darde, which realze the physical units of moaswements (S1)
The s arvd the rh with canfidence probabiity are given on the followsng pages and are part of the cortificale
All calb have been d in the closed laboratory faciity: emdronment tempamture (22 « 3)°C and humidty < 70%

Primary Standards 0 # Cal Date (Certéicate No.) Schoduled Caltration

Powsr meter EPM-442A GB3I7ABOTO4 01-Nav-12 (No, 217-01640) Oct-13

Power sensar HP 84B1A us37292783 O1-Nav-12 (Na. 21701840) Oa-13

Reference 20 dB Attenuator SN 5048 (20k) 04-Apr-13 (No. 217-01736) Apr-14

Typa-N mismatch combination She 50473 1 06327 04-Apr-13 {No. 217-01738) Aprad

Aeference Probe ES30V3 SN 3205 28-Dac-12 (No, ES3-3206 Deci?2) Dec-13

DAE4 SN 900 11-5ep-12 (No. DAE4-909_Sep12) Sap13

Sacondary Standasds 0y Chack Date (in housa) Scheduled Check

Powsr sansor HP B4BIA MY41062317 18-0ct.02 (In house chock Oct-11) In housa chack: Oct-13

AF gonerator RS SMT-06 100005 04-Aug-29 (in house chack Oct-11) In house chack: Oct-13

Notwork Analyzer HP 8753€E US37300685 54206  18-0c1-01 (In house check Oct-12) In house chack: Oct-13
Name Function f

Catdrated ty: Claudia Leubler Laboratory Technician T\b\'*

Approved by Kntja Pokovic Technical Managar

# 27//;%/_

Insuad: April 26, 2013

This calibation certilicate shall not be reproduced except in full without writien approval of the laborasory.
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013

Calibration Laboratory of {‘s\‘@'ﬁ-,.; Schweizerischer Kalibrierdienst
Schmid & Partner S Service sulsse détalonnage
Engineering AG o = Servizio svizzero di tarstura
Zeughausstrasse 43, 8004 Zurich, Switzertand "‘-z,/f,‘\\.\«“' Swiss Calibration Service
Accradited by the Swiss Accrectation Socvico (SAS) Accreditation No.: SCS 108

Tho Swiss Accreditation Service is one of the signatories to the EA
Multilatoral Agreemment for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

¢) 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:

e 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.

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

o 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 caiculate 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%.

Certificato No: DB35V2-441_Apr13 Page 20l 8
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013
Measurement Conditions
DASY system conliguration, as lar as not given on page 1.
DASY Version DASYS V5286
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, &z =5 mm
Frequency 835 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL paramoters 220°C a5 0.90 mho/m
Measured Head TSL parameters (220+02)"C 408+6% 0.94 mho/m + 6%
Head TSL temperature change during test <05°C e e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measurad 250 mW input power 251 Whkg
SAR for nominal Head TSL parameters normalized 1o TW 9.68 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL candition
SAH measured 250 mW input power 1.62 Wikg
SAR lor nominal Head TSL parameters normalized 10 1W 6.30 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were appliod.
Tomperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 552 0.97 mho/m
Measured Body TSL parameters (220+02)C 54.0+6% 1.01 mhoim =6 %
Body TSL temperature change during test <05C - eee
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SARA measured 250 mW input power 2,51 Wiy
SAR for nominal Body TSL parameters normalized to 1W 9.69 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 1.64 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 6.38 W/kg = 16.5 % (k=2)
Certificate No: DB35V2-441_Apr13 Pagedot8
HCT CO., LTD.
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Appendix

Antenna Parameters with Head TSL
Impedance, transformed to fead point 5200-16)Q
Heturn Loss -319dB

Antenna Parameters with Body TSL

Impedance, transiormed to feed point 4700-46 K2
Retumn Loss -249d8

General Antenna Parameters and Design

| Esectrical Delay (one direction) | 1.372 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected 1o the
second arm of the dipole. The antenna is therefore shon-circulted for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order 1o improve matching when loaded according 1o the position as explained in the
*Measurement Conditions” paragraph. The SAR data are not affected by 1his change. The overall dipole length is stll
accerding to the Standard

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 09, 2001
Centificato No: D835V2-441_Apr13 Page 4 of 8
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DASYS Validation Report for Head TSL

Dute: 25.04.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 441

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

Medium parameters used: = 835 MHz; o = 0.94 S/m; & = 40.8; p = 1000 kg/m'
Phuntom section: Flat Section

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

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205: ConvF(6.05, 6.05, 6.05); Calibrated: 28.12.2012;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn909; Calibrated: 11.09.2012
« Phantom: Flat Phantom 4.9L; Type: QDOOOPA9AA; Serial: 1001

o DASYS5252.8.6(1115); SEMCAD X 14.6.9(7117)

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

Reference Value = 57.617 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.84 Wikg

SAR(1 g) = 2.51 W/kg: SAR(10 g) = 1.62 W/kg

Maximum value of SAR (measured) = 2.94 Wikg

0 dB = 2.94 W/kg = 4.68 dBW/kg

Certificate No: D835V2-441_Apr3 Pago 5018
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Impedance Measurement Plot for Head TSL
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013

DASYS5 Validation Report for Body TSL

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

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

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

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

DASY32 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(6.04, 6.04, 6.04); Calibrated: 28.12.2012;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn909; Calibrated: 11.09.2012
« Phantom: Flat Phantom 4.9L; Type: QDOOOP39AA: Senal: 1001

« DASYS2528.6(1115); SEMCAD X 14.6.9(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 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3,72 W/kg

SAR(1 g) = 2.51 W/kg: SAR(10 g) = 1.64 W/kg

Maximum vitlue of SAR (measured) = 2,93 Wikg

]
[
1
|
3m
.00
40
1208
15.00
0dB = 2.93 W/kg = 4.67 dBW/kg
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CALIBRATION CERTIFICATE
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Calibration procedure for dipole validation kits above 700 MHz
Caltwabon dute July 20, 2012

This caliteution osrificate documeants the buceabiity (o rmtions] starsos, which) rsakee the Dol ws of measusments (51)
Th.muummnmﬂh.ummummmﬂymwnmnolﬂmmmu:p‘ndhm-

AR caitraticnn have been conducted in the dosed

ry taciiity: envl o Lo e (22 = )"0 nd humicity « 70%

Cateston Equipmant used (MATE criscal o catbestion)

m-umummummmmmwnummmmmm.

Primary Standuros D# o Cul Date (Corsticate No.) Schedulens Catbmtion
Pawer mater EPNALZA GEI7ARTT 05011 (No. 217-01461) Oct-12
Powar sensor P BAB1A USN7R02710 05-Oct-11 (No. 297.01451) Oct-12
Hafeience 20 o ASeruator SN S50 (0% T7-MarA2 (N0, 217015300 Apr13
TypoN mismaich combination SN 50472/ 0827 7 Mar-12 (No. 217-07533) Ape-13
Fntarence Prabe ES0VY 5N 206 30-00c-11 (NG E533006_Dect 1) Doc 12
DAE4 SN e T Jun12 (Mo, DAEA-S01_Juni?) Jun-13
Secondary Standarda e Check Daiw (In houss) Schedule Cheox
Power sansar HP (MOTA MYA1000017 1500808 (in house check Ocr-11) N house check: Oct-13
HF gonarator RAS SMT 00 100008 04-Aug-0 (n house check Oct-11) In hoves chack: Oct-13)
Notwork Analyrae P 57538 USarieosas S2000 18-0cs-01 (i house chimck Oa-11) 1 house check: Oct-12

Name Function Signature
Caltimted by Dnce Ihev Latoratory Tecrroan | ) 7

W) Yiew

Apprrve by Kotjs Pokovic Toctwdcal Managee

e

Insued ity 20, 2012

Contificate No: D1900V2-50032 _Jult2

Page 1018

HCT CO., LTD.
105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811
FAX: +82 31 645 6401 www.hct.co.kr

TEL: +82 31 645 6300

122 of 137



HCT

HET IS, LT

Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013

Uy,

Calibration Laboratory of AR Schwalzerincher Kallbriofenat
Schmid & Partner % Service wulese d'dalonnage
Engineering AG 7 Servtzis svizzero di taruturs
Zoughausstranse 43, 8004 Zurioh, Switzerand €4¢?‘\\‘)y Swiss CalRiation Service
ol
Accredited by ftw Swhis Accrecitaton Secvics (FAS) Accreitation Ne.: SCS 108

The Swias Accreditation Service is one of the signaiories tn the EA

Muttilatersl Agreement for the recognition of calibestion cenlficates
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 82209-1, *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

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnelic Fields; Additional Information for Evaluating Compliance of Moblle and
Porntable Devices with FCC Limits for Human Exposure to Radiofrequancy Emissions”,
Supplement C (Editlon 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 cerificate. 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
paralie! 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.

* Electrical Delay: One-way delay batween 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 rted 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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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013
Measurement Conditions
Dm:mwmmmntnrumﬁnnmmi.
DASY Version DASYS vszan
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 1900 MHz + | MMz
Head TSL parameters
The loliowing purameters and caiculations were applled
Temperature Permittivity Conductivity
Nominsl Head TSL parametors 20'C 400 1.40 mhoim
Measured Head TSL parametors (220202)°C 309+6% 1.38 mhoim = 6 %
Hoad TSL temperature change during test <05°C — -
SAR result with Head TSL
SAR averaged over 1 om’ (1 g) of Head TSL Condition
SAR moasured 250 mW Ingut power 968 MW /g
SAR for nominal Head TSL pammaton normaltzed o 1W 39.0 mW /g = 17.0 % (k=2)
SAR averaged over 10 om’ (10 g) of Head TSL condition
SAR measured 250 mW input power S511mW/ig
SAR Sor nominal Head TSL parametons normaitzed 1o 1W 20.5 mW /g = 16,5 % (k=2)
Body TSL parameters
Tha lollowing paremetsrs and calculaions wers applied
Tompersture Permittivity Conductivity
Nominal Body TSL parameters 20°C 533 1.52 mho/m
Moasured Body TSL parameters (220:02)°C B2626% 152mhomas 6%
Body TSL temperature change during test <05"C L —
SAR result with Body TSL
SAR averaged over 1 om” (1 g) of Body TSL Condition
SAR mossured 250 mW input power 100mW /g
SAR for nominal Body TSL parameters normialized to 1W 00 mW/g217.0% (ke2)
SAR averaged over 10 em” (10 g) of Body TSL condition
SAR measyred 250 mW input power 530mW /g
SAR for noménal Body TSL parmetars normalized to 1W 212mW /g 2165 % (k=2)
Certificate No. D1O0OVR2S0032_Jul12 Page 3048
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Appendix
Antenna Parameters with Head TSL
Impedancs, imnsformad 10 fead point 5000+31§0
Retum Loss -30.1d8

Antenna Parameters with Body TSL

Impedance, transformed 1 feed paint E204+37102
Feturn Loss -2652 48

General Antenna Parameters and Design

| Eloctrical Detay (cnw diraction) | 1.184 ns |

Aliar long tarm use with 100W radiated power, only a siight warming of the dipole near the faedpoint can be messured

The dipole Is made of standard semingic coaxial cable, The canter conducior of the feeding line is directly connected to the
sacond arm of the dipole, The antanna is therefore shornt-circuited for DC-gignals. On some of the dipoles, amall end cape
ore added 1o the dipole arms in ordaer 1o iImprove matching when loaded according 1o the position as expiained in the
"Measurement Conditions® paragmph. The SAR data are not alfectad by this changs. The overall dipols length is sl
socording 1o the Standard.

No excessive force must be applied to the dipole arms, because they mght bend or the soldered connectona near the
feedipoint may be damaged

Additional EUT Data
Manutactured by SPEAG
Manutactured on March 17, 20063
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013

DASYS5 Validation Report for Head TSL

Date: 20,07 2012
T'est Laboratory: SPEAG, Zunich, Switzerland
DUT: Dipole 1900 MHz: Type: DI9O0VZ; Serial: DI900V2 - SN: 54032

Commumication System: CW; Frequency: 1900 MHz

Medium purametess used: 1= 1900 MHz; o = 1.38 mbo/my; £, = 39.9; p = 1000 kg/m
Phantom section: Flat Section

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

DASYS52 Configuration
o  Probe: ES3DV3 - SN320S; ConvE(S.01, 5.01, 5.01); Calibrated: 30.12.201);
e Sensor-Surface: 3mm (Mechamcal Surface Detection)
o  Elecuonics: DAEA Sn60 1 Cahibrated: 27.06.2012
« Phantom: Flat Phantom 5.0 (front), Type: QDOOOPSOAA; Senal: 100]

e DASYS2S52R8.1(838); SEMCAD X 14.65(646W)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7V/Cube 0:
Mewsurement grid: dx=5mm, dy=Smm, dz=5Smm

Reference Value = 96.864 V/im, Power Drift = 0.03 dB

Peak SAR (extrupolated) = 17,209 mW/g

SAR(! ) =9.68 mW/g: SAR(10g) =511 mW/g

Maximum value of SAR (measured) = 12.1 mW/g

LY

e

0dB = 121 mW/g =21.66 dB mW/g
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013

DASYS Validation Report for Body TSL

Date: 20072012
F'est Labormtory: SPEAG, Zunich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serinl: D1900V2 - SN: 54032

Communication System: CW; Frequency: 1900 MHz

Medium parametens used: 1= 1900 MHz; o = 1.52 mho/m; & = 52.6; p = 1000 kg/m
Phantom section: Flat Section

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

DASYS2 Configuration
o Probe: ESIDVE - SN3205; ConvF(4.62, 4.62, 4.62); Calibrated: 30.12.2011
o Sensor-Surface: Inun (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibruted: 27.06.2012
o  Phantory Flt Phantom 5.0 (back ), Type: QDOOOPSOAA: Soral: 1002

o DASYS2S52.5.1(838); SEMCAD X 14 .65(6469)

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

Relerence Valoe = 95470 Vim: Power Drift =-0.00 dB

Peak SAR (extrupolated) = 17.332 mW/g

SAR(I g) = 10 mW/g; SAR(10g) =53 mW/g

Maximum value of SAR (measured) = 12.6 mW/g

“ =
e

s

0dB =126 mW/g =22.01 dB mW/g
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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

¢) 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 Radiofrequancy 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 fiat phantom section, with the arms onented
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.

« SAA 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 Vs28.2
Extrapolation Aavanoed Extrapolation
Phantom Modutar Fist Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 6 mm
Frequency 2450 MHz = 1 MKz
Head TSL parameters
The following parametars and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20"C 39.2 1.80 mho/m
Measured Head TSL porameters (220:02)"C 392:8% 181 mhoim =86 %
Head TSL temperature change during test <05°C - —
SAR result with Head TSL
SAR averaged aver 1 cm” (1 g) of Head TSL Gandition
SAR measured 250 mW input power 132mW/g
SAR for nominal Head TSL parameters normalized 1o 1W 52.7 mW /g £ 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measured 250 mW input power 618mW/g
SAR for nominal Head TSL parameters nommalized to 1W 24.7 mW /g = 16.5 % (k=2)
Body TSL parameters
The following paramaeters and caloulations were spplisd.
Temperature Permittivity Conductivity
Nominal Body TSL parameters n»o°C 527 1.95 mho/m
Measured Body TSL parameters (220+02)°C 513:68% 1.99 mhao/m £ 6 %
Body TSL temperature change during les! <05"C - —
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAHR measured 250 mW Input power 130mWig
SAR for nominal Body TSL parsmelers pomlized to 1W 512 mW /g = 17.0 % (k=2)
SAR sveraged over 10 cm’ (10 g) of Body TSL condition
SAR meesured 250 mW input power B810mW /g
SAR tor nominal Body TSL pararmetars normalized 1o W 242 mW /g =185 % (ka2)
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Appendix
Antenna Parameters with Head TSL
impodance. transformed 10 feed point 54004470
Retum Loss S 246dB

Antenna Parameters with Body TSL

Impedance, ransformed to tesd point 5090+865
RAsturn Loss ~237dB

General Antenna Parameters and Design

| Eiectrical Detay (one dirction) | 1158 ns |

Aftar long term use with 100W rackatad power, ondy a shght warming of the dipole near the feadpoint can be measurad

The dipale is made of standard semingsd coaxial cable. The center conductar of the faeding line s directly connected to the
sacond am of the dipole. The antonna is therefote shon-citcuited for DC-signals. On some of the dipoles, small end caps
nre udded to the dipole arma in order to improve matching when loaded according 1o the position as axplained i the
"Moasuremant Conditions” paragraph. The SAR datn are not affected by this change. The overall dipole length is still
according to the Standard

No axcessive force must be appled 10 the dpole arms. because they might bend or the saldered connactions near the
loedpoint misy be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 01, 2003
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013

DASYS Validation Report for Head TSL

Date: 23.08.2012
Test Laboratory: SPEAG, Zurnich, Switzerlund
DUT: Dipole 2450 MHz; Type: D2450V2; Serinl: D2450V2 - SN: 743

Communication System: CW; Frequency: 2450 MHz

Medium parameters psed: = 2450 MHz: o = 1 8] mho/m: & = 39.2; p = 1000 kg/m’
Phantom section: Flut Section

Meusurement Standard: DASYS (IEEE/AIEC/ANST C63.19-2007)

DASYS5Z Conliguration
o  Probe: ES3DV3 - SN3205; ConvH4.45, 4.45, 4 45), Calibrated: 30.12.2011
o Sensor-Surface: 3mm (Mechanical Surface Detection)
o  Electronics: DAE4 Sn601; Calibrated: 27.06.2012

o Phantom: Flat Phantom 5.0 (front); Type: QDODOPSOAA: Sertal: 1001

e DASYS252.8.2(909); SEMCAD X 14.6.6(6824)

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

Reference Value = 98,554 V/m; Power Dnft = 0.01 dB

Peak SAR (extrapolated) = 26.584 mW/g

SAR(] g) = 132 mW/g: SAR(10 g) = 6.18 mW/g

Maximum value of SAR (measured) = 16.5 Wiy

5.00
-10.00
-15.00

20.00

25.00

DdB =165 W/kg = 24.35 dB Wikg
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Impedance Measurement Plot for Head TSL
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Report No.: HCTA1305FS06 FCC ID: ZNFE465G Date of Issue: Jun. 5, 2013

DASYS5 Validation Report for Body TSL

Date: 22.08.2012
Test Luboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 743

Communication System: CW; Frequency: 2450 MHz

Medium pammeters used: = 2450 MHz; o = 1.9 mho/m; 1 = 513, p = 10 kg/m’
Phantom section: Flat Section

Measurement Suindard: DASYS (IEEEAEC/ANSI C63.19-2007)

DASYS2 Configuration
« Probe: ES3IDV3 - SN3205; ConvF(4.26, 4.26, 4.26); Calibrated: 30.12.2011
o  Sensor-Surface: 3mm (Mechanicil Surface Detection)
o Electronics: DAE4 Sn6]; Calibruted: 27.06.2012
« Phuntom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA: Serial: 1002

« DASYS5252.8.2(969). SEMCAD X 14.6.6(6824)

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

Reference Value = 95.699 V/m, Power Dnift = 0.01 dB

Peak SAR (extrapolated) = 26,489 mWig

SAR(] g) = 13 mW/g: SAR(10 g) = 6.1 mW/g

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

-A.80
in
-14.40

1820

0dB = [6.9 Wikg = 24,56 dB Wikg
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