HCT

HCTCO,LTD

Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 2013
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIFI802.11 b/g/n

Liquid Temperature: 20.7 C
Ambient Temperature: 20.9 C

Test Date: May. 03, 2013
Plot No. 11

DUT: LG-E440j; Type: bar; Serial: #1

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

Medium parameters used: f = 1880 MHz; 0 = 1.53 mho/m; ¢, = 51.3; 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: EX3DV4 - SN3863; ConvF(7.46, 7.46, 7.46); Calibrated: 2012-07-13
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn466; Calibrated: 2013-02-21

- 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) = 1.29 mW/g

Body rear 9400/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 10.7 V/m; Power Drift = -0.029 dB

Peak SAR (extrapolated) = 1.83 W/kg

SAR(1 g) = 1.14 mW/g; SAR(10 g) = 0.696 mW/g

Maximum value of SAR (measured) = 1.24 mW/g
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HCT

HCTCO,LTD

Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 2013
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIFI802.11 b/g/n

Liquid Temperature: 212 T
Ambient Temperature: 21.4 C

Test Date: May. 01, 2013
Plot No. 1

DUT: LG-E440j; Type: bar; Serial: #1

Communication System: GSM 850; Frequency: 848.8 MHz;Duty Cycle: 1:2.075

Medium parameters used (interpolated): f = 848.8 MHz; 0 = 0.929 mho/m; ¢, = 40.3; 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: EX3DV4 - SN3863; ConvF(9.3, 9.3, 9.3); Calibrated: 2012-07-13
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn466; Calibrated: 2013-02-21

- Phantom: 835/900 Phamtom ; Type: SAM

Right Touch 251 4Tx/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.874 mW/g

Right Touch 251 4Tx/Zoom Scan (56x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 5.84 V/m; Power Drift = -0.010 dB

Peak SAR (extrapolated) = 1.04 W/kg

SAR(1 g) = 0.822 mW/g; SAR(10 g) = 0.599 mW/g

Maximum value of SAR (measured) = 0.868 mW/g
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HCTCO,LTD

Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 2013
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIFI802.11 b/g/n

Liquid Temperature: 208 C
Ambient Temperature: 21.0 C

Test Date: May. 02, 2013
Plot No. 2

DUT: LG-E440j; Type: bar; Serial: #1

Communication System: GSM 1900; Frequency: 1909.8 MHz;Duty Cycle: 1:2.075

Medium parameters used: f = 1910 MHz; 0 = 1.43 mho/m; ¢, = 39.5; 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: EX3DV4 - SN3863; ConvF(8.22, 8.22, 8.22); Calibrated: 2012-07-13
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn466; Calibrated: 2013-02-21

- Phantom: 1800/1900 Phantom; Type: SAM

Left Touch GPRS 4Tx 810/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.921 mW/g

Left Touch GPRS 4Tx 810/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 10.0 V/m; Power Drift = 0.001 dB

Peak SAR (extrapolated) = 1.40 W/kg

SAR(1 g) = 0.863 mW/g; SAR(10 g) = 0.512 mW/g

Maximum value of SAR (measured) = 0.896 mW/g
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HCTCO,LTD

Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 2013
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIFI802.11 b/g/n

Liquid Temperature: 208 C
Ambient Temperature: 21.0 C

Test Date: May. 02, 2013
Plot No. 3

DUT: LG-E440j; Type: bar; Serial: #1

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

Medium parameters used: f = 1880 MHz; 0 = 1.39 mho/m; & = 39.5; 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: EX3DV4 - SN3863; ConvF(8.22, 8.22, 8.22); Calibrated: 2012-07-13
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn466; Calibrated: 2013-02-21

- Phantom: 1800/1900 Phantom; Type: SAM

Left Touch 9400/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.13 mW/g

Left Touch 9400/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=bmm
Reference Value = 12.0 V/m; Power Drift = -0.077 dB

Peak SAR (extrapolated) = 1.70 W/kg

SAR(1 g) = 1.07 mW/g; SAR(10 g) = 0.647 mW/g

Maximum value of SAR (measured) = 1.14 mW/g

Left Touch 9400/Zoom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm, dy=8mm, dz=bmm
Reference Value = 12.0 V/m; Power Drift = -0.077 dB

Peak SAR (extrapolated) = 1.24 W/kg

SAR(1 g) = 0.802 mW/g; SAR(10 g) = 0.485 mW/g

Maximum value of SAR (measured) = 0.855 mW/g

Left Touch 9400/Zoom Scan (5x5x7)/Cube 2: Measurement grid: dx=8mm, dy=8mm, dz=bmm
Reference Value = 12.0 V/m; Power Drift = -0.077 dB

Peak SAR (extrapolated) = 1.23 W/kg

SAR(1 g) = 0.769 mW/g; SAR(10 g) = 0.491 mW/g

Maximum value of SAR (measured) = 0.927 mW/g
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HCT

HCTCO,LTD

Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 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. 04, 2013
Plot No. 4

DUT: LG-E440j; 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; ¢, = 39.4; p = 1000 kg/m®
Phantom section: Left Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

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

- Electronics: DAE4 Sn911; Calibrated: 2012-07-19

- Phantom: 800/900 Phantom; Type: SAM

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

Maximum value of SAR (interpolated) = 0.157 mW/g

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

Reference Value = 5.95 V/m; Power Drift = 0.008 dB

Peak SAR (extrapolated) = 0.331 W/kg

SAR(1 g) = 0.144 mW/g; SAR(10 g) = 0.067 mW/g

Maximum value of SAR (measured) = 0.157 mW/g
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HCTCO,LTD

Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 2013
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIFI802.11 b/g/n

Liquid Temperature: 211 T
Ambient Temperature: 21.3 C

Test Date: May. 01, 2013
Plot No. 5

DUT: LG-E440j; Type: bar; Serial: #1

Communication System: GSM 850; Frequency: 824.2 MHz;Duty Cycle: 1:2.075

Medium parameters used: f = 825 MHz; 0 = 0.981 mho/m; ¢, = 54; p = 1000 kg/m3

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

DASY4 Configuration:

- Probe: EX3DV4 - SN3863; ConvF(9.25, 9.25, 9.25); Calibrated: 2012-07-13
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn466; Calibrated: 2013-02-21

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

Body rear 128 4Tx/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.27 mW/g

Body rear 128 4Tx/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 11.8 V/m; Power Drift = -0.002 dB

Peak SAR (extrapolated) = 1.59 W/kg

SAR(1 g) = 1.19 mW/g; SAR(10 g) = 0.855 mW/g

Maximum value of SAR (measured) = 1.26 mW/g
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HCTCO,LTD

Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 2013
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIFI802.11 b/g/n

Liquid Temperature: 20.7 C
Ambient Temperature: 20.9 C

Test Date: May. 03, 2013
Plot No. 7

DUT: LG-E440j; Type: bar; Serial: #1

Communication System: GSM1900; Frequency: 1880 MHz;Duty Cycle: 1:2.075

Medium parameters used: f = 1880 MHz; 0 = 1.53 mho/m; ¢, = 51.3; 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: EX3DV4 - SN3863; ConvF(7.46, 7.46, 7.46); Calibrated: 2012-07-13
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn466; Calibrated: 2013-02-21

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

Body rear 661 4Tx/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.913 mW/g

Body rear 661 4Tx/Zoom Scan (56x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 10.4 V/m; Power Drift = -0.040 dB

Peak SAR (extrapolated) = 1.55 W/kg

SAR(1 g) = 0.778 mW/g; SAR(10 g) = 0.414 mW/g

Maximum value of SAR (measured) = 0.883 mW/g
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HCT

HCTCO,LTD

Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 2013
Test Laboratory: HCT CO., LTD
EUT Type: GSM/WCDMA Phone with Bluetooth3.0, WIFI802.11 b/g/n

Liquid Temperature: 20.7 C
Ambient Temperature: 20.9 C

Test Date: May. 03, 2013
Plot No. 8

DUT: LG-E440j; Type: bar; Serial: #1

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

Medium parameters used: f = 1880 MHz; o0 = 1.53 mho/m; ¢, = 51.3; 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: EX3DV4 - SN3863; ConvF(7.46, 7.46, 7.46); Calibrated: 2012-07-13
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn466; Calibrated: 2013-02-21

- 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) = 1.32 mW/g

Body rear 9400/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 11.0 V/m; Power Drift = -0.116 dB

Peak SAR (extrapolated) = 1.86 W/kg

SAR(1 g) = 1.17 mW/g; SAR(10 g) = 0.714 mW/g

Maximum value of SAR (measured) = 1.27 mW/g
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HCTCO,LTD

Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 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. 04, 2013
Plot No. 9

DUT: LG-E440j; Type: bar; Serial: #1

Communication System: 2450MHz FCC; Frequency: 2437 MHz;Duty Cycle: 1:1 ‘
Medium parameters used (interpolated): f = 2437 MHz; 0 = 1.98 mho/m; ¢, = 53.1; 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: EX3DV4 - SN3903; ConvF(7.14, 7.14, 7.14); Calibrated: 2013-03-18
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn911; Calibrated: 2012-07-19

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

802.11b Body Rear 1Mbps 6ch/Area Scan (71x121x1): Measurement grid: dx=12mm, dy=12mm

Maximum value of SAR (interpolated) = 0.083 mW/g

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

Reference Value = 4.05 V/m; Power Drift = -0.084 dB

Peak SAR (extrapolated) = 0.145 W/kg

SAR(1 g) = 0.074 mW/g; SAR(10 g) = 0.037 mW/g

Maximum value of SAR (measured) = 0.083 mW/g
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Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 2013

Attachment 2. — Dipole Verification Plots
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HCTCO,LTD

Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 2013

B Verification Data (835 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mw (20 dBm)
Liquid Temp: 212 C

Test Date: May. 01, 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 = 0.917 mho/m; ¢, = 40.4; 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: EX3DV4 - SN3863; ConvF (9.3, 9.3, 9.3); Calibrated: 2012-07-13
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn466; Calibrated: 2013-02-21

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

Verification 835 MHz/Area Scan (61x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.06 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 = -0.034 dB

Peak SAR (extrapolated) = 1.45 W/kg

SAR(1 g) = 0.975 mW/g; SAR(10 g) = 0.640 mW/g

Maximum value of SAR (measured) = 1.05 mW/g

dB
0.o000
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-4.24
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HCTCO,LTD

Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 2013

B Verification Data (835 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mw (20 dBm)
Liquid Temp: 211 C

Test Date: May. 01, 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 = 0.989 mho/m; ¢, = 53.9; 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: EX3DV4 - SN3863; ConvF(9.25, 9.25, 9.25); Calibrated: 2012-07-13
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn466; Calibrated: 2013-02-21

- 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) = 1.05 mW/g

Verification 835 MHz/Zoom Scan (56x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 32.5 V/m; Power Drift = -0.006 dB

Peak SAR (extrapolated) = 1.43 W/kg

SAR(1 g) = 0.964 mW/g; SAR(10 g) = 0.629 mW/g

Maximum value of SAR (measured) = 1.04 mW/g
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-4.24
-b.36

-8.48

106 |
0dB =1.04mW/g
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HCTCO,LTD

Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 2013

B Verification Data (1 900 MHz Head)

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

Test Date: May. 02, 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 = 1.42 mho/m; ¢, = 39.5; 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: EX3DV4 - SN3863; ConvF(8.22, 8.22, 8.22); Calibrated: 2012-07-13
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn466; Calibrated: 2013-02-21

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

Dipole 1900MHz Verification/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 4.48 mW/g

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

Reference Value = 54.4 V/m; Power Drift = -0.013 dB

Peak SAR (extrapolated) = 7.32 W/kg

SAR(1 g) = 3.8 mW/g; SAR(10 g) = 1.94 mW/g

Maximum value of SAR (measured) = 4.16 mW/g

dB
0.o000
-4.00
-8.00
-12.0

-16.0

200 |
0dB =4.16mW/g
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Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 2013

B Verification Data (1 900 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mw (20 dBm)
Liquid Temp: 207 C

Test Date: May. 03, 2013

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

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

Medium parameters used: £ = 1900 MHz; o = 1.55 mho/m; ¢, = 51.3; p = 1000 kg/m3

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

DASY4 Configuration:

- Probe: EX3DV4 - SN3863; ConvF(7.46, 7.46, 7.46); Calibrated: 2012-07-13
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn466; Calibrated: 2013-02-21

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

Verification 1900 MHz/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 5.99 mW/g

Verification 1900 MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 40.7 V/m; Power Drift = -0.063 dB

Peak SAR (extrapolated) = 8.26 W/kg

SAR(1 g) = 4.03 mW/g; SAR(10 g) = 1.9 mW/g

Maximum value of SAR (measured) = 4.55 mW/g

dB
0.o000
-3.68
-f.36
-11.0
-14.7

-18.4

0 dB = 4.55mW/g
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Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 2013

B Verification Data (2 450 MHz Head)

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

Test Date: May. 04, 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; ¢, = 39.4; p = 1000 kg/m®

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

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(7.43, 7.43, 7.43); Calibrated: 2013-03-18
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn911; Calibrated: 2012-07-19

- Phantom: 835/900 Phamtom ; Type: SAM

Verification 2450MHz/Area Scan (81x81x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 8.30 mW/g

Verification 2450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 57.6 V/m; Power Drift = -0.013 dB

Peak SAR (extrapolated) = 11.8 W/kg

SAR(1 g) = 5.24 mW/g; SAR(10 g) = 2.33 mW/g

Maximum value of SAR (measured) = 8.29 mW/g

dB
0.o000
-4.90
-9.80
-14.7
-19.6

-24.5

0 dB =8.29mW/g
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Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 2013

B Verification Data (2 450 MHz Body)

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

Test Date: May. 04, 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; o = 2.01 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 184

DASY4 Configuration:

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

- Electronics: DAE4 Sn911; Calibrated: 2012-07-19

- 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) = 6.12 mW/g

Verification 2450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 54.8 V/m; Power Drift = 0.054 dB

Peak SAR (extrapolated) = 11.1 W/kg

SAR(1 g) = 5.37 mW/g; SAR(10 g) = 2.51 mW/g

Maximum value of SAR (measured) = 6.09 mW/g

dB
0.o000
-4.34
-8.68
-13.0

-17.4

-21.7

0 dB = 6.09mW/g
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Attachment 3. — Probe Calibration Data
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Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 2013

Calibration Laboratory of -A‘NQ:B" :

Schmid & Partner LN

Enginesring AG i ;

Mnagumm:g:. B004 Zurich, Switzeriand ’{"-@f‘
g M T

Accrediing Uy Ihe Swiss Accroditason Servico (SAS)
The Swiss Accreditation Service |s one of the signatories 1o the EA

Maultilateral Ag: for the gnition of callbration certificates
Cartificate No:: EX3-3863_Jul12
Caitaratian procecwrels) QA CAL-01.v8, QA CAL-14.v3, QA CAL-23.v4, QA CAL-25.v4
| Catitention dats July 13, 2012
his calbreson centificate he ity 1o ol wivch fealze the physcal unis of messuraments {Si)

The messussmants and the uncertaintes with confidence probebiity ace gven o 1he folkwing pogos and are part of ihe cortificate
All calirahons lave been conducted in e cosed Wooratory faciity: envionment tempanssurs (22 £ 3)°C and umadily < 70%

Caltration Egupment ussd (MATE oritoal for calibranon)

| Premury Stacdards 0 Cal Date (Canficase No.) Scheduled Colibration
Power matne E44158 C8e1293874 20-Mar-12 (No. 217.01568) Ape13
Power secsor E4412A MY4 1466007 20-Mer-12 (No. 217-01508) Apr13
Rt 3 o8 Attwniasion SN 55054 (3c) 27-Mar 12 (No. 217-01531) Apr-13
Referance 20 4B Anenualor SN S5084 (200) 27 Mar-12 (No. 217-01629) Apr-13
R 30t Anwnumtor 5N 55120 (308) 27-Mer 12 {No. 217.01532) Apr-13
_Ralwwocs Probe ESI0V2 SN 0019 26-Dec-11 (No. £53-3013_ Dect1) Doc-13 =
DAE4 | BN 560 1008012 (No. DAES.600_Jan12) Juer13
Socondary Standords 10 Chack Date (I0 house) Schaduled Check
AF generalor HP BS4BC USI42001 700 4-Aug-20 (n house check Age-11) In housa check Apr-13
Ntwork Analyest HP 5753 UIS3TI0058Y 18:0ct-01 (In house chack Oct-11) In houna check: Oct-12
Nama Functon Sgnatuie
Caltwatad by Jtom Koz {iomory Tecknican . : /&~

s — R e =

Issued July 14, 2002
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Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 2013

Calibration Laboratory of N
Schmid & Partner %
Engineering AG = &
mﬁm Ea 8004 Zurich, Switeeriand % @,f
!

Accredited by the Swiss Accredition Sarvios (SAS)
Tha Swiss Accreditation Sarvice s one of tha signatonies to the EA
Mustitatersl Agreament for the recognition of calibeation certificates

Glossary:

TSL tissue simulating bguid

NORMx,y.2 sensitivity in free space

ConvF sensitivity In TSL / NORMx,y.2

DCP diode comprassion point

CF crest factor (Vduty_cycle) of the RF signal

A BC modulation dependent linearization parameters

Polarization ¢ o rotation around probe axis

Polarization 8§ 3 rotation around an axis that is in the plane normal to probe axis (al measurament canter),

@, i = 0 s normal to probe axis

Calibration is Performed According to the Following Standards:

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

b) IEC 62200-1, “Procedura o measura the Spedific Absorption Rate (SAR) for hand-held devices used In close
proximity to the ear {frequency range of 300 MHz to 3 GHz)", February 2005

Mcthods Applied and Interpretation of Parameters:
NORMx.y,z: Assessed for E-field polarization & = 0 (f < 800 MHz in TEM-call; F> 1800 MHz: R22 waveguide).
NORMx,y, 2 are only Intermediate values, L.o., the uncertainties of NORMx.y,z does not affect the E™-field
uncertainty Inside TSL (see below ConvF).

o NORM(fx,y.z = NORMx.y,2 * frequency_respanse (see Fraquency Response Chart). This linearization Is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
In the stated uncectainty of ConvF

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

« PAR:PAR s tho Peak 1o Average Ratio that is not calibrated but determined based on the signal
characterisiics

e Axy.z Beyz Cry.z VRxy.z A, B, Care numerical linearization parameters assessed based on the data of
power sweep for specific modutation signal. The parameters do not depend on fraquency nor media. VR is the
maximum calibration range expressed in RMS vollage across the diode.

= ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for < 800 MHz) and inside waveguide using analytical fieid distributions based on power
measuremants for f > 800 MKz The same setups are used for sssessment of the paramelers applied for
boundary compansation [alpha, depth) of which typical uncertsinty vaiues are given. These parometers are

used in DASY4 software 1o Improve probe accuracy close 1o the boundary. The sensitlvity in TSL cormesponds

10 NORMY.y.z * CanvF whareby the uncertainty corresponds to that given for CanvF. A frequency dependent
CaonvF is used in DASY version 4.4 and higher which allows extending the validity from = 50 MHz to + 100
MHz.

« Spherical Isatropy (30 deviation from isotropy): in a field of low gradients realized using a fiat phantom
exposed by & patoh antenna,

« Sensor Offset The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required
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Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 2013

EX3DV4 — SN.3863 July 13, 2012

Probe EX3DV4

SN:3863

Manufactured:  February 2, 2012
Calibrated: July 13, 2012

Calibrated for DASY/EASY Systems

(Note: non-compatibie with DASY2 systeml)
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Report No.:  HCTA1305FS04 FCCID:  ZNFE440J Date of Issue: May. 27, 2013
EX30V4a- SN3863 July 13, 2012
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863
Basic Calibration Parameters

Sensor X Sensor Y Sensoc Z Unc (k=2) |
| Norm (V/(Vim)')" 0.36 0.36 | 045 =101 %

DCP (mV)" 103.0 100.8 98.8
Modulation Calibration Parameters ) o
[un | Cammunication System Name PAR I A 8 c | VR | une
| o8 a8 dB mv_o| =)
(6 GW 000 | X | 000 | 000 | 100 | V383 | 322% |
I I Y | 000 | 000 100 | 1343 |
z | o000 | 000 100 | 1188 ] |

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

* The uncenainties of NamX. Y .2 do rot sffect the £"-fekd uncortaicty imside TSL (wvee Pages 5 and 6)
* Numencal loeanzation pararnetel . uncartanty Not requived
" Lacertainty o determimed using P max Gevation hom loeas responss applying rectangulisn Setnbubion and & exgrested K he nguars of Ihe

Feid volue

Cortficale No: EX3-3863_Ju2
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HCTCO,LTD

Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 2013

EX3IDVA- SN3863 July 13, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity | Depth | Unct
[ I (MH2)" | Pormittivity” isim) " CoavFX | ConvFY | ConFZ | Alpha | (mm) {k=2)
' 750 419 0.89 9.53 9.53 9.53 048 080 | 2120%
835 415 0.90 9.30 9.30 930 | 073 0.63 £120%
800 415 0.87 8.86 8.96 98 .:,._0,25 120 | 2120% |
1750 40.1 137 8.46 846 | 846 | 010 | 080 | +£120%
1900 40.0 1.40 8.22 8.22 822 0.78 0,58 £120% |
1850 40.0 1.40 7.79 7.79 779 | 025 1,02 £120%
2450 39.2 1,80 7.18 7.19 7.19 | 049 0.74 +120%
5200 380 4.68 4.96 4.96 496 0.40 1.80 +131% q
5300 | 358 4.7 479 479 | 479 | 038 1.80 £131%
5500 356 4.96 4.66 4.66 4.66 040 1.80 £131%
5600 355 507 456 4.56 456 038 | 180 | 131%
5800 353 527 481 4 61 461 | 040 | 180 | £131% |

¥ Frequency validity of £ 100 MH2 only spgples for DASY w4 and tigher (see Page 2), sise & & reairksod 1o + 50 MMz, The uncenanty & the RSS
of tve ConvF uncartaety al calbeation froquancy B i uncecivity for the indicatnd faguency band

" Al freguencies below 3 GH. 1he valdaty of tissue porameters (¢ and o) can Do rolossd 10 = 106 If hquid compensation fomuls s apuled 10
measured SAR vaues. Af frequencies above 3 GHZ, the vaidty of tissue pavamalens (c And o) & restnciad to + 5% The ancantainty |8 the RSS of
e Conv uncenpinty for mdicatod target tsaun pararmelisen.
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HCTCO,LTD

Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 2013

EXA0V4a- SN W6 July 13, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth | Unct. |
f(MH2)© | Permittivity” (Sim)” ConvF X | ConvF Y 1 ConvFZ | Alpha | (mm) | (k=2)

750 555 0.96 8.35 935 | 935 028 | 111 2 120%
835 55.2 0.97 9.25 9.25 925 037 | o@ 2120 %
1750 534 1.49 7.80 7.80 780 | 042 088 | 2120%
1900 533 1.52 7.46 746 | 746 1 02 119 | 2120%
2450 | 527 1.95 7.00 7.00 7.00 080 | 050 | 2120%

5200 ag.0 5.30 4.36 435 435 045 | 100 | £131% |
5300 48.9 542 4.10 410 410 | 048 | 180 | +131%

5500 486 5.66 3.81 39 an 0.50 180 | £134% |
5600 485 1 577 | 386 3.66 386 0.55 190 | +131%
rsaoo 482 600 | as 3,81 3.81 0.58 100 | +131%

© Braguency vaidity of + 100 Mz only applies for DASY v 4 and highee (see Page 2). Moa L s resinciod 1 = 50 MHe. The unceramty i s RSS
of me Cor® uncestainty ot catibration fraquency and tha uncetainty for tha ndicated froquency bood

AL freguencies befow 3 GHz, thi validity of tisaue paramealen (¢ antl o) can be rehaed 1o & T0% ¥ fouild compengusion femaile o apglod 1o
msasured SAR values. Al retuencies 3bove 3 GHz, the validity of basue parametars (v 00d o) Is restricted 1o 2 5% Tha uccerdasty s e ASS of
e Com® uncentanty for mdeated target inasue parmmsines
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HCTCO,LTD

Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 2013

S
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
1.4
._I 13

( s00 1000 1500 2000 2500 3000

f [MHz]

Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)
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Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 2013

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz R22

Encr [dE)
.
.
v

Rod |

LY T3} o T

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 2013
Dynamic Range f(SAR}caq)
(TEM cell , f = 900 MHz)
* ] o |
W0t Compensatesd ersated
=
SAR n;v‘:.' mJ)
| »
Uncertainty of Linearity Assessmant: £ 0.6% (k=2)
wtif I Pa {1
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Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 2013

EX30V4- SN:3883 July 13, 2012

Conversion Factor Assessment

= B35 MH2 WGLS RS (H_conv) = 1800 MiHz WGLS R22 (H_convf)

LA fewnghy
LA [t

- EN . ~ -~ v ! . - A ] IS LY -
+ bt 3 hrew

® Al ’ 2
ravie w—— o ey

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

<10 <08 06 04 02 00 02 04 08 OB 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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HCTCO,LTD

Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 2013

EXI0VA- SN 3382 July 13,2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Other Probe Parameters

| Sensor Arrangement

Tria ~
nangular
= { .
| Connector Angle (") 10

! - —
| Mechancal Surface Detaction Moda
|

Optical Surface Deatection Mode [ disablod
| e Overal g ‘ 337 ma
\‘ Probe Body Diametes | 10 mm |
:‘ Tip Length — —
i Vil;) [.‘;'.‘xmr-(r" | 2.5 mm |
? Prote Tip to Sensar X Calibration Point 1 mm ‘\
| Probe Tip to Sensor Y Calibration Point mm I

[Probe I-[:{:,_rt]-x_v_:;lr Z Calibration Point

Recommended Measurement Dstance from Surface
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Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 2013
Calibration Laboratory of o
Schmid & Partner —
Engineering AG T
M\lgu‘;nvnung& 0004 Zusich, Switzerland 'q@f
ool
Accragited by the Swess Accreditston Service [SAS) Accreditation No,: SCS 108

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

TSL tissue simulating liquid

NORMx.y 2 sensitivity in free space

ConvF sensitivity in TSL / NORMx.y,z

DCP diode compression point

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

A B CD moduiation dependent linearization paramelers

Polarization ¢ @ rotation around probe axis

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

iLe, & =0is normal 1o probe axis

Calibration is Performed According to the Following Standards:

a) [IEEE Std 1528-2003, "IEEE Recommendad 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 Speciic Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear {frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

o NORMx.yz: Assessed for E-field polarization § = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguids),
NORMzx,y.z are only intermediate values, i.e., the uncertainties of NORMx,y.z does not affect the E*-field
uncertainty inside TSL (see below ConvF).

o NORM(Nx.y.z = NORMx,y.z * frequency_response (see Frequency Response Chart). Thig lingarization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the fraquency response is included
in the stated uncertainty of ConvF.

* DCPx,y.2: DCP are numerical inearization parameters assessed based on the data of power sweep with CW
signal (no uncentainty required). DCP does not depend on frequency nor media.

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

o Axyz Bxy2 Cxyz Dxyx VRxyz A 8, C D are numerical inearization parameters assassed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calbration range expressed in RMS voltage across the diode

« ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field {or Temperature Transfer
Standard for { < 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
boundaty compensation (alpha, depth) of which typical uncertsinty values are given. These paramelers are
used in DASY4 software 1o improve probe accuracy close 1o the boundary. The sensdivity in TSL corresponds
to NORMx,y.z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used In DASY version 4.4 and higher which asows extending the validity from = 50 MHz to + 100
MHz.

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

o Sansor Offset: The sensor offset corresponds to the offset of virtual measurement canter from the probe tip
(on probe axis). No tolerance required
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (pVAVIm)Y" 0.52 0.48 0.53 +101%
DCP (mV)* 98.8 103.2 100.1

Modulation Calibration Parameters

*

uio c ation Sy Name A B c D VR Unc
a8 dB vV a8 mV (k=2)
0 oW 1X 1 00 00 | 10 | 000 | 1290 | 435%
Yy | 00 0.0 1.0 122.0 )
z2 | 00 0,0 1.0 124.7

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

* The uncenainties of NomiCY,Z do not alfect the E™fisll uncenaity nside TSL (see Pages 5 and 6)

¥ Numerical inearzaton paremaeter: uncertsinty not required

¥ Uncartainty i detarmined using the max. deviation from iineer response applying rectanguier distréution and s expressed for the square of the
Bk value
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Calibration Parameter Determined in Head Tissue Simulating Media

Rolative Conductivity Depth Unct.

| f(MHZ)© | Permittivity " {Sim) " ConvF X | ConvFY | ConvFZ | Alpha | (mm) (k=2)
450 435 0.87 10.72 10.72 10.72 0.15 168 | 2134%
750 418 0.89 10.21 10.21 1021 0.21 128 | £120%
835 415 0.90 9.87 9.87 9.87 0.28 107 | 2120%
900 415 0.97 9.77 9.77 9.77 0.17 166 | $120%
1450 40.5 1.20 859 8.59 8,59 0.18 176 | £120%
1750 40.1 1.37 8.60 8.60 8.60 0.61 067 | +120%
1800 40.0 1.40 8.30 8.30 8.30 045 | 076 | +120%
1950 40.0 1.40 8.10 8.10 B.10 030 | 080 | £120%

2450 | 392 1.80 7.43 7.43 743 033 | 085 | +120%
2600 39.0 1.96 7.23 7.23 7.23 031 095 | £120%
5200 36.0 4.66 479 479 479 0.40 180 | £131%
5300 35.9 4.76 4.60 4,60 4.60 0.40 180 | £131%
5500 358 4.96 449 4.49 449 045 180 | #131%
5600 355 5.07 446 446 448 040 | 180 | £131%
5800 35.3 5.27 4.14 4.14 414 045 180 | £131%

‘menuanyd:twwmmvuwvunmmtmpmzzmummm‘wwmmumnss
dmmuwny o casbeation freg y and the y band

" At frequencies below 3 Gz, |Muidydmowwm(twc)mummdlo 10$Wlwmwwmmsmumn
meusured SAR velues. Al Fequencies above 3 GHE the validity of tssue parameters (= and o) is restncled 10 + 5% The uncenainty |s tha RSS of
the ConvF uncortainty for indicated target Lssus parameters
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unect.

f(MHz)© | Permittivity” (Stm)” ComvFX | ConvFY | ConvFZ | Alpha | (mm) (k=2)
450 56.7 0.94 11.20 11.20 11.20 0.08 110 | =134 %
750 555 0.96 901 9.9 901 0.27 1.21 £120%
835 552 0.87 975 9.75 8.75 033 1.08 £120%
1750 53.4 1.49 7.82 7.82 7.82 0.35 087 £12.0%
1800 53.3 1.52 7.53 7.53 7.53 0.28 103 | £120%
2450 527 1.95 7.14 7.14 714 0.80 0.57 $120%
2600 525 2.16 6.89 6.89 6.89 0.80 050 | +120%
5200 49.0 5.30 432 4.32 4.32 0.40 1.80 | +131%
5300 48.9 542 424 424 424 0.40 1.90 | +131%
5500 486 5.65 3.86 3.86 3.88 045 1.80 £131%
5600 485 5.77 3.73 373 73 0.40 1.80 $131%
5800 48.2 8.00 4.01 40 4.01 0.50 1.90 131 %

* Eroguency validity of = 100 MHz only apples for DASY ve.4 and hgher {see Page 2), e it i resincted fo + 50 MHZ. The uncenainty i the RSS
of the Comd uncenainly 8t caltrason froquancy and the unceriainty for the indicated froguency band.
'NWWSM.Mdemuvm(ucma)mmrbe10\llqmconw-mn'mnhsww
measared SAR values. Al froquencies obove 3 GHz, the visicity of tissios paramaters (c and o} m rasticled 1o £ 5% The uncertanty = the RSS of
the ComvF uncedainty for indicated target tissue parsmeten
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Wavequide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
Cerfificate No: EX3-3800_Mar13 Page 7ol 11
HCT CO., LTD.
105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811 95 of 124

TEL: +82 31 645 6300 FAX: +82 31 645 6401 www.hct.co.kr



HCTCO,LTD

Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 2013

EXIDV4- SN-3903 March 18, 2013

Receiving Pattern (¢), 3 = 0°
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Uncertainty of Axial Isotropy Assessment:  0.5% (k=2)
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Dynamic Range f(SARcad)
(TEM cell , f = 900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

= 835 MH2 WGLS RS (H_comf) = 1900 MHz WGLS R22 (H_conwF)
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Deviation from Isotropy in Liquid
Error (¢, 9), f=900 MHz
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Uncertainty of Spherical Isotropy Assessment: 1 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Other Probe Parameters

Sensor Arrangement Trangular
Connector Angle (*) L8533
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Lengih | 337 mm
“Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 25mm
Probe Tip 1o Sensor X Calibeation Paint 1 mm |
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 2 mm
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Calivrason Equipmant used (MATE crtical for calibeatiorn)

Prmary Standands 0 s Cal Date (Centicate No.) Schoeduled Catoranon
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Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 2013

Calibration Laboratory of A

Schmid & Partner SN | nesrasiemiongey
Engineering AG % C  suvizio svizzera o1 tarsturs

Zeughausstrasse 43, 8004 Zurich, Switzerland 14,6@‘9? S swiss Caiibration Service

Accredited by !he Swiss Accradaason Senvice (SAS) Accreditation No.: SCS 108

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

Muttilpteral Age tor the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, "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:
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
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 Retumn Loss ensures low
reflected power, No uncertainty required.

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

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

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

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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Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 2013
Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS v62.8.1
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 835 MHz = 1 MHz
Head TSL parameters
The lollowing parameters and calcutations were appiied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.90 mha/m
Measured Head TSL parameters (220202)°C d06+6% 0.88 mho/m = 6 %
Head TSL temperature change during test <05°C -
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mW input power 235mW /g
SAR for nominal Head TSL parameters nomadized to 1W 9.43 mW /g = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measured 250 mW input power 154mW /g
SAR far nominal Head TSL parameters nomalized to 1W B5.18 mW /g = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parametars 20'C 552 0.97 mho/m

Measured Body TSL paramaters (220+02)°C 545326% 1,00 mho/m =+ 6 %

Body TSL temperature change during test <05*C —_— -
SAR result with Body TSL

SAR averaged over 1 om” (1 g) of Body TSL Condition

SAR measured 250 mW input power 244mW/g

SAR for nominal Body TSL paramaters nomalized to 1W 850 mW /g = 17.0 % (k=2)

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

SAR measured 250 mW input power 160mW /g

SAR for nominal Body TSL parameters nommalized to 1W 6.27 mW /g £ 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5110-58 |0

Retum Loss -246dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4700-81j0
Raturn Loss -21.0dB

General Antenna Parameters and Design

| Etectrical Detay (one direction) | 1.372 ns ]

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

The dipole Is made of standard semirngld coaxial cable, The centar conductor of the feading line Is directly connected 1o the
second arm of the dipole. The antanna is therefore short-circulted for DC-signals. On same of the dipoles, small end caps
are added 10 the dipole amms in order 10 improve matching when loaded according 1o the pasition as explained in the
"Measuremant Conditions” paragraph. The SAR data are not affectad by this change. The overall dipole length s still
according to the Standard.

Ne excessive force must be appliad 10 the dipole arms, bacause they might bend or the soidered connections near the
feedpoint may be damaged

Additional EUT Data

Manutactured by SPEAG
Manufactured on March 08, 2001
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HCTCO,LTD

Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 2013

DASYS Validation Report for Head TSL

Date: 16052012
T'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DS35V2; Serial: D835V2 - SN: 441

Communication System: CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz: o = 0.89 mho/m; & = 40.6; p = 1N Kg/m
Phantom section: Flat Section

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

DASYS2 Configuration
o  Probe: ES3DV3 - SN3205; ConvF(6,07, 6.07, 6.07); Calibrated: 30.12.201 1
o Sensor-Surface: Imm (Mechanical Surface Detection)
« Electronics: DAES Sn601; Calibrated: 04.07.2011
«  Phantom: Flat Phantom 4.9L; Type: QDODOP4AYAA; Serul: 1001

« DASYS2 52.8.1(838); SEMCAD X 14.6.5(6469)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm 2/Zoom Scan (7x7x7)/Cube 0:
Measurement gnd: dx=5mm, dy=5mm, dz=3mm

Reference Value = 57.129 Vim; Power Drift = ().00 dB

Peak SAR (extrupolated) = 3.474 mW/g

SAR(I g) = 2.35 mW/g; SAR(10 g) = 1.54 mW/p

Maximum value of SAR (measured) = 2.73 mW/g

do

— i
2.40
480

1.20

-9.60

0dB =273 mW/g=872dB mW/g
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Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 2013

DASYS Validation Report for Body TSL

Date: 16.05.2012
T'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz: Type: D835V2; Serial: DR3SV2 - SN: 441

Communication System: CW; Frequency: 835 MHz

Medium parameters used: (= 835 MHz; o = | mho/m: & = 54.3; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration
o Probe: ESIDV3 - SN3205; ConvF(6.02, 6.02, 6.02). Calibrated: 30.12.2011;
* Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electromics: DAE4 Sn60]; Calibrated: 04.07.2011
o Phantom: Flat Phantom 4.9L; Type: QDODDP49A A Serial: 1001

« DASYS2 52.8.1(838); SEMCAD X 14.6.5(6369)

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

Reference Value = 55,054 Vim; Power Drift =0.03 dB

Peak SAR (extrapoluted) = 3.533 mW/g

SAR(1 g) = 244 mW/g; SAR(10 g) = 1.6 mW/g

Maoximum value of SAR (measured) = 2.82 mW/g

db
19

zn

-0

0 dB =282 mW/g =9.00dB mW/g
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Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 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%.

Cortficate No. D1900V2-54022 Jul12 Paga 20! 8
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HCTCO,LTD

Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 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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Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 2013

Appendix

Antenna Parameters with Head TSL
Impedance, tmnsformad 10 fead point 5000+3150
Aetum Loss -30.1 48

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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HCTCO,LTD

Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 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

Ceortilicads Mo: D180OVEA032 Jutt12 Pagan 508

HCT CO., LTD.
105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811 113 of 124
TEL: +82 31 645 6300 FAX: +82 31 645 6401 www.hct.co.kr



HCT

HCTCO,LTD

Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 2013
Impedance Measuremen! Plot for Head TSL
HCT CO., LTD.
105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811 114 of 124

TEL: +82 31 645 6300 FAX: +82 31 645 6401 www.hct.co.kr



HCTCO,LTD

Report No.: HCTA1305FS04 FCC ID: ZNFE440J Date of Issue: May. 27, 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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Date of Issue:
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May. 27, 2013
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Calibration Laboratory of

Bek iy Kalibdard
Schmid & Partner Service sulsoe d'stalonnage
Engineering AG Servizio svizzero g taratura

Zeughausstrssse 43, 8004 Zurich, Switzerland Swies Callbration Service

Accregiied by ihe Swisa Accrodiiaton Gervico (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Secvice is one of the signatories to the EA
Muttitateral Agroament for the recognition of calibeation cortificates

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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Report No.: HCTA1305FS04

May. 27, 2013

FCC ID: ZNFE440J Date of Issue:
Measurement Conditions
DASY system configuration, as far as not given on page 1

DASY Version DASYS vsza.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 inpuat power 132mW/g

SAR for nominal Head TSL parameters normalized 10 1W 52.7 mW /g = 17.0 % (k=2)

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

SAR measured 250 mAW inpul power 6i8mW/g

SAR for nominal Head TSL parameters

nommalized to 1W

24.7 mW /g = 16.5 % (k=2)

Body TSL parameters
The following parameters and caloulations were applisd.
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 tes! <05"C — —
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 250 mW Input power 130mWig
SAR for nominal Body TSL parsmelers nomiplized o 1W 512 mW /g = 17.0 % (k=2)
SAR sveraged over 10 cm’ (10 g) of Body TSL condition
SAR messured 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
Cortificate Noc DR2A50V2-743_Aug12 Pago4ol8
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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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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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Impedance Measurement Plot for Body TSL
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