78 jet Report No. 2012SAR441

Wi-Fi 802.11b Date Rate: 1Mbps left tilt mid

Date/Time: 5/11/2012 21:50:29
Communication System: 802.11b/g/n 2.45GHz; Communication System Band:
2400-2483.5; Frequency: 2437 MHz; Communication System PAR: 1.872 dB
Medium parameters used: f = 2437 MHz; ¢ = 1.776 mho/m; g = 37.832; p = 1000
kg/m®
Phantom section: Left Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

e Probe: ES3DV3 - SN3297; ConvF(4.59, 4.59, 4.59); Calibrated: 10/4/2012;

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

e Electronics: DAE4 Sn1327; Calibrated: 11/4/2012

o Phantom: SAM2; Type: SAM; Serial: TP-1575

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

left/tilt mid/Area Scan (91x151x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.0817 mW/g

left/tilt mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 7.276 VV/m; Power Drift = -0.10 dB
Peak SAR (extrapolated) = 0.135 mW/g
SAR(1 g) = 0.072 mW/g; SAR(10 g) = 0.038 mW/g
Maximum value of SAR (measured) = 0.0789 mW/g
dB

-10.00
-20.00
-30.00

-40.00

-50.00

0dB =0.0817 mW/g = -21.76 dB mW/g
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78 jet Report No. 2012SAR441

Wi-Fi 802.11b Date Rate: 1Mbps touch mid

Date/Time: 5/11/2012 22:29:48
Communication System: 802.11b/g/n 2.45GHz; Communication System Band:
2400-2483.5; Frequency: 2437 MHz; Communication System PAR: 1.872 dB
Medium parameters used: f = 2437 MHz; ¢ = 1.776 mho/m; g, = 37.832; p = 1000
kg/m®
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

e Probe: ES3DV3 - SN3297; ConvF(4.59, 4.59, 4.59); Calibrated: 10/4/2012;

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

e Electronics: DAE4 Sn1327; Calibrated: 11/4/2012

o Phantom: SAM2; Type: SAM; Serial: TP-1575

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

right/touch mid/Area Scan (91x151x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (interpolated) = 0.165 mW/g

right/touch mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 6.134 VV/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 0.386 mW/g

SAR(1 g) = 0.145 mW/g; SAR(10 g) = 0.062 mW/g

Maximum value of SAR (measured) = 0.168 mW/g

dB
0

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 0.165 mW/g = -15.63 dB mW/g
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78 jet Report No. 2012SAR441

Wi-Fi 802.11b Date Rate: 1Mbps right tilt mid

Date/Time: 6/11/2012 8:38:21
Communication System: 802.11b/g/n 2.45GHz; Communication System Band:
2400-2483.5; Frequency: 2437 MHz; Communication System PAR: 1.872 dB
Medium parameters used: f = 2437 MHz; ¢ = 1.776 mho/m; g = 37.832; p = 1000
kg/m®
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

o Probe: ES3DV3 - SN3297; ConvF(4.59, 4.59, 4.59); Calibrated: 10/4/2012,;

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

e Electronics: DAE4 Sn1327; Calibrated: 11/4/2012

o Phantom: SAM2; Type: SAM; Serial: TP-1575

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

right/tilt mid/Area Scan (91x161x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.0739 mW/g
right/tilt mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 5.165 VV/m; Power Drift = -0.17 dB
Peak SAR (extrapolated) = 0.157 mW/g
SAR(1 g) = 0.060 mW/g; SAR(10 g) = 0.026 mW/g
Maximum value of SAR (measured) = 0.0677 mW/g

right/tilt mid/Zoom Scan (7x7x7)/Cube 1: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 5.165 VV/m; Power Drift = -0.17 dB
Peak SAR (extrapolated) = 0.119 mW/g
SAR(1 g) = 0.055 mW/g; SAR(10 g) = 0.030 mW/g
Maximum value of SAR (measured) = 0.0607 mW/g
dB

-10.00
-20.00
-30.00

-40.00

-50.00

0dB =0.0739 mW/g = -22.63 dB mW/g
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78 jet Report No. 2012SAR441

Wi-Fi 802.11b Date Rate: 1Mbps right touch low

Date/Time: 6/11/2012 9:29:14
Communication System: 802.11b/g/n 2.45GHz; Communication System Band:
2400-2483.5; Frequency: 2412 MHz; Communication System PAR: 1.872 dB
Medium parameters used: f = 2412 MHz; ¢ = 1.74 mho/m; & = 37.907; p = 1000
kg/m®
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

e Probe: ES3DV3 - SN3297; ConvF(4.59, 4.59, 4.59); Calibrated: 10/4/2012;

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

e Electronics: DAE4 Sn1327; Calibrated: 11/4/2012

o Phantom: SAM2; Type: SAM; Serial: TP-1575

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

right/touch low/Area Scan (91x151x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (interpolated) = 0.138 mW/g

right/touch low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 6.469 VV/m; Power Drift = 0.09 dB
Peak SAR (extrapolated) = 0.299 mW/g
SAR(1 g) = 0.120 mW/g; SAR(10 g) = 0.057 mW/g
Maximum value of SAR (measured) = 0.134 mW/g
dB

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB =0.138 mW/g = -17.22 dB mW/g
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78 jet Report No. 2012SAR441

Wi-Fi 802.11b Date Rate: 1Mbps right touch high

Date/Time: 6/11/2012 10:01:06
Communication System: 802.11b/g/n 2.45GHz; Communication System Band:
2400-2483.5; Frequency: 2462 MHz; Communication System PAR: 1.872 dB
Medium parameters used: f = 2462 MHz; ¢ = 1.789 mho/m; g, = 37.883; p = 1000
kg/m®
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

e Probe: ES3DV3 - SN3297; ConvF(4.59, 4.59, 4.59); Calibrated: 10/4/2012;

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

e Electronics: DAE4 Sn1327; Calibrated: 11/4/2012

o Phantom: SAM2; Type: SAM; Serial: TP-1575

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

right/touch high/Area Scan (91x151x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (interpolated) = 0.218 mW/g

right/touch high/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 7.002 VV/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 0.483 mW/g

SAR(1 g) = 0.186 mW/g; SAR(10 g) = 0.082 mW/g

Maximum value of SAR (measured) = 0.214 mW/g

dB
0

-10.00
-20.00
-30.00

-40.00

|

-50.00

0 dB =0.218 mW/g = -13.23 dB mW/g
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78 jet Report No. 2012SAR441

Wi-Fi 802.11g Date Rate: 6Mbps right touch high

Date/Time: 6/11/2012 10:42:39
Communication System: 802.11b/g/n 2.45GHz; Communication System Band:
2400-2483.5; Frequency: 2462 MHz; Communication System PAR: 1.872 dB
Medium parameters used: f = 2462 MHz; ¢ = 1.789 mho/m; g, = 37.883; p = 1000
kg/m®
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

e Probe: ES3DV3 - SN3297; ConvF(4.59, 4.59, 4.59); Calibrated: 10/4/2012;

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

e Electronics: DAE4 Sn1327; Calibrated: 11/4/2012

o Phantom: SAM2; Type: SAM; Serial: TP-1575

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

right/touch high with g/Area Scan (91x151x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (interpolated) = 0.114 mW/g

right/touch high with g/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.586 VV/m; Power Drift = 0.07 dB
Peak SAR (extrapolated) = 0.254 mW/g
SAR(1 g) = 0.100 mW/g; SAR(10 g) = 0.045 mW/g
Maximum value of SAR (measured) = 0.115 mW/g
dB

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 0.114 mW/g = -18.89 dB mW/g
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78 jet Report No. 2012SAR441

Wi-Fi 802.11n(20MHz) Date Rate: 6.5Mbps right touch high

Date/Time: 6/11/2012 11:13:06
Communication System: 802.11b/g/n 2.45GHz; Communication System Band:
2400-2483.5; Frequency: 2462 MHz; Communication System PAR: 1.872 dB
Medium parameters used: f = 2462 MHz; ¢ = 1.789 mho/m; g, = 37.883; p = 1000
kg/m®
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

e Probe: ES3DV3 - SN3297; ConvF(4.59, 4.59, 4.59); Calibrated: 10/4/2012;

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

e Electronics: DAE4 Sn1327; Calibrated: 11/4/2012

o Phantom: SAM2; Type: SAM; Serial: TP-1575

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

right/touch high with n/Area Scan (91x151x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (interpolated) = 0.118 mW/g

right/touch high with n/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 5.473 VV/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 0.277 mW/g

SAR(1 g) = 0.105 mW/g; SAR(10 g) = 0.047 mW/g

Maximum value of SAR (measured) = 0.120 mW/g

dB
0

-10.00
-20.00
-30.00

-40.00

{

-50.00

0 dB = 0.118 mW/g = -18.56 dB mW/g
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78 jet Report No. 2012SAR441

Wi-Fi 802.11n(40MHz) Date Rate: 13Mbps right touch

Date/Time: 6/11/2012 11:43:24
Communication System: 802.11b/g/n 2.45GHz; Communication System Band:
2400-2483.5; Frequency: 2462 MHz; Communication System PAR: 1.872 dB
Medium parameters used: f = 2462 MHz; ¢ = 1.789 mho/m; g, = 37.883; p = 1000
kg/m®
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

e Probe: ES3DV3 - SN3297; ConvF(4.59, 4.59, 4.59); Calibrated: 10/4/2012;

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

e Electronics: DAE4 Sn1327; Calibrated: 11/4/2012

o Phantom: SAM2; Type: SAM; Serial: TP-1575

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X \ersion 14.6.6

(6477)

right/touch high with n 40MHz/Area Scan (91x151x1): Measurement grid:
dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.0579 mW/g

right/touch high with n 40MHz/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.962 VV/m; Power Drift = 0.38 dB
Peak SAR (extrapolated) = 0.125 mW/g
SAR(1 g) = 0.051 mW/g; SAR(10 g) = 0.025 mW/g
Maximum value of SAR (measured) = 0.0587 mW/g
dB

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 0.0579 mW/g = -24.75 dB mW/g
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,e jet Report No. 2012SAR441

Wi-Fi 802.11b Date Rate: 1Mbps towards phantom mid

Date/Time: 05/11/2012 10:31:16
Communication System: 802.11b/g/n 2.45GHz; Communication System Band:
2400-2483.5; Frequency: 2437 MHz; Communication System PAR: 1.872 dB
Medium parameters used: f = 2437 MHz; ¢ = 1.906 mho/m; g, = 51.957; p = 1000
kg/m®
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

e Probe: ES3DV3 - SN3241; ConvF(4.2, 4.2, 4.2); Calibrated: 31/08/2012;

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

e Electronics: DAE4 Sn1226; Calibrated: 03/09/2012

e Phantom: ELI v4.0; Type: ELI4; Serial: TP:1086

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

body/towards phantom mid/Area Scan (91x151x1): Measurement grid:
dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.0430 mW/g

body/towards phantom mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.284 VV/m; Power Drift = -0.15 dB
Peak SAR (extrapolated) = 0.072 mW/g
SAR(1 g) = 0.039 mW/g; SAR(10 g) = 0.022 mW/g
Maximum value of SAR (measured) = 0.0418 mW/g
dB

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 0.0430 mW/g = -27.34 dB mW/g
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78 jet Report No. 2012SAR441

Wi-Fi 802.11b Date Rate: 1Mbps towards ground mid

Date/Time: 05/11/2012 11:08:03
Communication System: 802.11b/g/n 2.45GHz; Communication System Band:
2400-2483.5; Frequency: 2437 MHz; Communication System PAR: 1.872 dB
Medium parameters used: f = 2437 MHz; ¢ = 1.906 mho/m; & = 51.957; p = 1000
kg/m®
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

o Probe: ES3DV3 - SN3241; ConvF(4.2, 4.2, 4.2); Calibrated: 31/08/2012,;

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

e Electronics: DAE4 Sn1226; Calibrated: 03/09/2012

e Phantom: ELI v4.0; Type: ELI4; Serial: TP:1086

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

body/towards ground mid/Area Scan (91x151x1): Measurement grid:
dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.0710 mW/g

body/towards ground mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 4.813 VV/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 0.120 mW/g

SAR(1 g) = 0.057 mW/g; SAR(10 g) = 0.027 mW/g

Maximum value of SAR (measured) = 0.0640 mW/g

body/towards ground mid/Zoom Scan (7x7x7)/Cube 1: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 4.813 VV/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 0.082 mW/g

SAR(1 g) = 0.045 mW/g; SAR(10 g) = 0.026 mW/g

Maximum value of SAR (measured) = 0.0483 mW/g
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Tejet Report No. 2012SAR441

-3.41
-6.82
-10.23

-13.64

-17.05

0dB =0.0710 mW/g = -22.97 dB mW/g
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73 jet Report No. 2012SAR441

Wi-Fi 802.11b Date Rate: 1Mbps back mid

Date/Time: 05/11/2012 13:48:18
Communication System: 802.11b/g/n 2.45GHz; Communication System Band:
2400-2483.5; Frequency: 2437 MHz; Communication System PAR: 1.872 dB
Medium parameters used: f = 2437 MHz; ¢ = 1.906 mho/m; & = 51.957; p = 1000
kg/m®
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

e Probe: ES3DV3 - SN3241; ConvF(4.2, 4.2, 4.2); Calibrated: 31/08/2012;

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

e Electronics: DAE4 Sn1226; Calibrated: 03/09/2012

e Phantom: ELI v4.0; Type: ELI4; Serial: TP:1086

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

body/back mid/Area Scan (71x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.0323 mW/g

body/back mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 3.719 VV/m; Power Drift = 0.20 dB
Peak SAR (extrapolated) = 0.062 mW/g
SAR(1 g) =0.031 mW/g; SAR(10 g) = 0.017 mW/g
Maximum value of SAR (measured) = 0.0341 mW/g
dB

-2.62
-h.24
-7.0b

-10.48

-13.10

0 dB = 0.0323 mW/g = -29.82 dB mW/g
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78 jet Report No. 2012SAR441

Wi-Fi 802.11b Date Rate: 1Mbps left side mid

Date/Time: 05/11/2012 13:00:53
Communication System: 802.11b/g/n 2.45GHz; Communication System Band:
2400-2483.5; Frequency: 2437 MHz; Communication System PAR: 1.872 dB
Medium parameters used: f = 2437 MHz; ¢ = 1.906 mho/m; & = 51.957; p = 1000
kg/m®
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

o Probe: ES3DV3 - SN3241; ConvF(4.2, 4.2, 4.2); Calibrated: 31/08/2012,;

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

e Electronics: DAE4 Sn1226; Calibrated: 03/09/2012

e Phantom: ELI v4.0; Type: ELI4; Serial: TP:1086

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

body2/left side mid/Area Scan (71x151x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (interpolated) = 0.0273 mW/g

body2/left side mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 3.005 V/m; Power Drift = -0.35 dB

Peak SAR (extrapolated) = 0.047 mW/g

SAR(1 g) = 0.025 mW/g; SAR(10 g) = 0.014 mW/g

Maximum value of SAR (measured) = 0.0279 mW/g

body2/left side mid/Zoom Scan (7x7x7)/Cube 1: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 3.005 VV/m; Power Drift = -0.35 dB

Peak SAR (extrapolated) = 0.044 mW/g

SAR(1 g) = 0.022 mW/g; SAR(10 g) =0.013 mW/g

Maximum value of SAR (measured) = 0.0243 mW/g
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Tejet Report No. 2012SAR441

dB

-10.00
-20.00
-30.00

-40.00

-50.00

0dB =0.0273 mW/g = -31.27 dB mW/g
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73 jet Report No. 2012SAR441

Wi-Fi 802.11b Date Rate: 1Mbps right side mid

Date/Time: 05/11/2012 11:57:32
Communication System: 802.11b/g/n 2.45GHz; Communication System Band:
2400-2483.5; Frequency: 2437 MHz; Communication System PAR: 1.872 dB
Medium parameters used: f = 2437 MHz; ¢ = 1.906 mho/m; & = 51.957; p = 1000
kg/m®
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

e Probe: ES3DV3 - SN3241; ConvF(4.2, 4.2, 4.2); Calibrated: 31/08/2012;

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

e Electronics: DAE4 Sn1226; Calibrated: 03/09/2012

e Phantom: ELI v4.0; Type: ELI4; Serial: TP:1086

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

body2/right side mid/Area Scan (71x151x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (interpolated) = 0.0755 mW/g

body2/right side mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.646 VV/m; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 0.134 mW/g
SAR(1 g) = 0.063 mW/g; SAR(10 g) = 0.030 mW/g
Maximum value of SAR (measured) = 0.0711 mW/g
dB

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 0.0755 mW/g = -22.44 dB mW/g
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73 jet Report No. 2012SAR441

Wi-Fi 802.11b Date Rate: 1Mbps right side low

Date/Time: 05/11/2012 14:20:02
Communication System: 802.11b/g/n 2.45GHz; Communication System Band:
2400-2483.5; Frequency: 2412 MHz; Communication System PAR: 1.872 dB
Medium parameters used: f = 2412 MHz; ¢ = 1.874 mho/m; & = 51.963; p = 1000
kg/m®
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

e Probe: ES3DV3 - SN3241; ConvF(4.2, 4.2, 4.2); Calibrated: 31/08/2012;

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

e Electronics: DAE4 Sn1226; Calibrated: 03/09/2012

e Phantom: ELI v4.0; Type: ELI4; Serial: TP:1086

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

body2/right side low/Area Scan (71x151x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (interpolated) = 0.0625 mW/g

body2/right side low/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.758 VV/m; Power Drift = 0.17 dB
Peak SAR (extrapolated) = 0.113 mW/g
SAR(1 g) = 0.054 mW/g; SAR(10 g) = 0.025 mW/g
Maximum value of SAR (measured) = 0.0606 mW/g
dB

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 0.0625 mW/g = -24.08 dB mW/g
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73 jet Report No. 2012SAR441

Wi-Fi 802.11b Date Rate: 1Mbps right side high

Date/Time: 05/11/2012 14:50:20
Communication System: 802.11b/g/n 2.45GHz; Communication System Band:
2400-2483.5; Frequency: 2462 MHz; Communication System PAR: 1.872 dB
Medium parameters used: f = 2462 MHz; ¢ = 1.934 mho/m; & = 51.886; p = 1000
kg/m®
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

e Probe: ES3DV3 - SN3241; ConvF(4.2, 4.2, 4.2); Calibrated: 31/08/2012;

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

e Electronics: DAE4 Sn1226; Calibrated: 03/09/2012

e Phantom: ELI v4.0; Type: ELI4; Serial: TP:1086

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

body2/right side high/Area Scan (71x151x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (interpolated) = 0.0874 mW/g

body2/right side high/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.510 VV/m; Power Drift = 0.18 dB
Peak SAR (extrapolated) = 0.159 mW/g
SAR(1 g) = 0.073 mW/g; SAR(10 g) = 0.035 mW/g
Maximum value of SAR (measured) = 0.0808 mW/g
dB

-4.14
-8.27
-12.41

-16.55

-20.69

0 dB =0.0874 mW/g = -21.17 dB mW/g
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Wi-Fi 802.11g Date Rate: 6Mbps right side high

Date/Time: 05/11/2012 15:24:01
Communication System: 802.11b/g/n 2.45GHz; Communication System Band:
2400-2483.5; Frequency: 2462 MHz; Communication System PAR: 1.872 dB
Medium parameters used: f = 2462 MHz; ¢ = 1.934 mho/m; & = 51.886; p = 1000
kg/m®
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

e Probe: ES3DV3 - SN3241; ConvF(4.2, 4.2, 4.2); Calibrated: 31/08/2012;

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

e Electronics: DAE4 Sn1226; Calibrated: 03/09/2012

e Phantom: ELI v4.0; Type: ELI4; Serial: TP:1086

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

body2/right side high with g/Area Scan (71x151x1): Measurement grid:
dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.0521 mW/g

body2/right side high with g/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.052 VV/m; Power Drift = 0.26 dB
Peak SAR (extrapolated) = 0.101 mW/g
SAR(1 g) = 0.046 mW/g; SAR(10 g) = 0.021 mW/g
Maximum value of SAR (measured) = 0.0514 mW/g
dB

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 0.0521 mW/g = -25.66 dB mW/g
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Wi-Fi 802.11n(20MHz) Date Rate: 6.5Mbps right side high

Date/Time: 05/11/2012 15:56:00
Communication System: 802.11b/g/n 2.45GHz; Communication System Band:
2400-2483.5; Frequency: 2462 MHz; Communication System PAR: 1.872 dB
Medium parameters used: f = 2462 MHz; ¢ = 1.934 mho/m; & = 51.886; p = 1000
kg/m®
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

o Probe: ES3DV3 - SN3241; ConvF(4.2, 4.2, 4.2); Calibrated: 31/08/2012,;

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

e Electronics: DAE4 Sn1226; Calibrated: 03/09/2012

e Phantom: ELI v4.0; Type: ELI4; Serial: TP:1086

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

body2/right side high with n/Area Scan (71x151x1): Measurement grid:
dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.0565 mW/g

body2/right side high with n/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.054 VV/m; Power Drift = 0.24 dB
Peak SAR (extrapolated) = 0.106 mW/g
SAR(1 g) = 0.049 mW/g; SAR(10 g) = 0.023 mW/g
Maximum value of SAR (measured) = 0.0541 mW/g
dB

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 0.0565 mW/g = -24.96 dB mW/g
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Wi-Fi 802.11n(40MHz) Date Rate: 13Mbps right side high

Date/Time: 05/11/2012 16:40:35
Communication System: 802.11b/g/n 2.45GHz; Communication System Band:
2400-2483.5; Frequency: 2462 MHz; Communication System PAR: 1.872 dB
Medium parameters used: f = 2462 MHz; ¢ = 1.934 mho/m; & = 51.886; p = 1000
kg/m®
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

o Probe: ES3DV3 - SN3241; ConvF(4.2, 4.2, 4.2); Calibrated: 31/08/2012,;

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

e Electronics: DAE4 Sn1226; Calibrated: 03/09/2012

e Phantom: ELI v4.0; Type: ELI4; Serial: TP:1086

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

body2/right side high with n 40MHz/Area Scan (71x151x1): Measurement
grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.0105 mW/g

body2/right side high with n 40MHz/Zoom Scan (7x7x7)/Cube O:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 2.026 VV/m; Power Drift = -0.29 dB

Peak SAR (extrapolated) = 0.019 mW/g

SAR(1 g) = 0.00982 mW/g; SAR(10 g) = 0.00514 mW/g

Maximum value of SAR (measured) = 0.0109 mW/g

body2/right side high with n 40MHz/Zoom Scan (7x7x7)/Cube 1:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 2.026 VV/m; Power Drift = -0.29 dB

Peak SAR (extrapolated) = 0.019 mW/g

SAR(1 g) = 0.00795 mW/g; SAR(10 g) = 0.00358 mW/g

Maximum value of SAR (measured) = 0.00949 mW/g
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-20.00
-30.00

-40.00

-h0.00

0 dB = 0.0105 mW/g = -39.57 dB mW/g
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ANNEX C: Calibration Certificate

Annex C.1 Probe Calibration Certificate

Calib(ation Laboratory of Qx“@”'ﬂ,} Schweizerischer Kallburierdienst

Schmid & Partner — Seryice suisse d'dtalonnage
Engineering AG i% Servizio svizzere di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland f-/,:/ﬁ ¥ Swiss Calibration Service

Accredited hy the Swiss Accreditation Service {SAS) Accreditatton No.: SCS 108

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

Multifateral Ag for the gnition of calibration certificates

cient  Tejet (Auden) Certificate No: ES3-3297_Apr12

Object ES3DV3 - SN:3297

Calibration procedure(s) QA CAL-01 ._v8. QA CAL-23.v4, QACAL'%-V4 .

Calibration procedure for dosimetric E-field probes

Calibration date April 10, 2012

This calibeation centificate decuments the traceabllity to national standards, which realize the physical units of measuwements (S1)
The measurements and the uncartainties with confidence probability are given on the fallowing pages and ace part of the cartificats.

All calit nave been conduciad in the closed labaeatary facility: enviconment temporature (22 « 3)°C and humidity < 70%

Calibration Equipmaent used (METE critical for calibration)

Primary Standarda ) Cal Date (Certificate No.) | Schiaduled Calibration
FPower metar E44168 GB41283874 29-Mar-12 {Np. 217-01508) Apr-13
Power sensor E44 124 MY 41438087 29-Mar-12 (No. 217-01508) Apr-13 =
Rederence 3 dB Altenuator SN: 85064 (3¢) 27-Mar-12 (Nb, 217-01531) Apr-13
Reference 20 dB Atlaauator SN: S5086 (20b) 27-Mar-12 {No. 217-01528) Ape-13
Reference 30 dB Attenuator SN 55129 (30b) Z7-Mar-12 {No. 217-01532) Apr-13 =
_Ralerenca Probe ES30V2 SN: 3013 2%:Dec-11 (No. ES3-3013_Daci1) Dec-12
DAE4 SN: 654 3-May-11 (No, DAE4-854 May11) May-12
| Secondary Standards | 1D Check Date (in house) Scheduled Check
RF genesator HP 8648C US3642001700 4-Aug-99 (in house check Apr-11) In house check: Apr-13
| Network Analyzer HP 8753E US37350585 18-Oct-01 (in house check Cct-11) Ini house check. Qct-12
Name Function Signalure
Calibrated by Jeton Kastrat Laboratary Tachnician

Approved by Katja Pokoyle Technical Manager

Issuod: April 10, 2012

This calitvation certificate shall nat be reproduced excapt in Tull without written approval of the laborstory

Certificate No: ES3-3297 Apr12 Pags 1 0f 11
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Calibration Laboratory of Schwelzerischer Kallbrierdienst

Schmid & Partner Service suisse d'¢talonnage
Engineering AG Servizio svizzero d taratura

Zoughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service

Accreditad by the Swiss Accreditation Service {SAS) Accreditation No.: SCS 108

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

Multilataral Agreemant for the recognifion of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMIX.Y,z sensitivity in free space

ConvF sensitivity In TSL / NORMx y,2

DCP diode compression point

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

A B C modulation dependent linearization parameters

Polarnization ¢ «» rotation around probe axis

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

l.e., § = 0is normal to probe axis

Calibration is Performed According to the Following Standards:

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

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

Methods Applied and Interpretation of Parameters:

o NORMx.y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-call; T > 1800 MHz: R22 waveguode)
NORMy,y,z are only intermediate values, |.e., the uncartainties of NORMxy,y,z does not affect the E “field
uncerainty inside TSL (see below ConvF)

o NORM(f)x.y.2z = NORMx.y.z * frequency_response (see Frequancy 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 unceriainty of ConvF.

« DCPx,y,z DCP are numerical linearization parameters assessad based on the data of power sweep with CW
signal (no uncertainty required), DCP does not depend on frequency nor media,

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

e Axyz Bxyz Cxyz VRxyz A B Care numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maximum calibration range expressed in RMS valtage across the diode.

« ConvF and Boundary Effect Parameters: Assessed in fiat phantom using E-field (or Temperature Transfar
Standard for f < 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 compensation (alpha, depth) of which typical uncertainty values are given, These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
1o NORMx.y.z * ConvF 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 £ 50 MHz to £ 100
MHz.

* Spherical isotropy (30 deviation from isotropy): n a field of low gradients realized using a flat phantom
axposed by a patch antenna.

= Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance required.

Certficate No: £53-3297 Apri2 Page 2 of 11
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ES30V3 — SN:3297 April 10, 2012

Probe ES3DV3

SN:3297

Manufactured:  July 6, 2010
Calibrated: April 10, 2012

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)

Certificate No: ES3-3297 Apr12 Page 3 of 11
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Tejet

ES3DV3- SN:i3297

April 10, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3297

Basic Calibration Parameters - -
Sensor X Sensor Y Sensor Z Unc (k=2)
| Norm (uViVim™)" 1.16 1.08 1.16 +101%
DCP (mV)® | 1038 1098 104.8 == ]
Modulation Calibration Parameters
uiD Communication System Name PAR A B c VR Unc"
dB a8 d8 mV (k=2)
10000 cw 0.00 X 0.00 0.00 1.00 109.5 2.7 %
' |y ] ooo 0.00 1.00 107.5
pa 0,00 | 000 1.00 111.8

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 uncertainbies of NormX, Y.2 do not affact the E™-field uncerainty nside TSL (see Pages 5 and ).
¥ Numerical linearization p rtainty not requirad
= Uncerainty Is determined using the max. deviation from lingar response applying rectangular distribution and is expréssed for the square of the

fiald value

Ceniigate No- ES3-3287 Apri12 Page 4 of 11
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ES3DV3- SN:32¢7 April 10,2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3297

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unet,

f(MHz)® | Permittivity” (sim)” ConvF X | ConvFY | ConvFZ | Alpha (mm) (k=2)
750 41.9 0.89 6.62 6.62 6.62 0.80 1.12 +12.0 %
835 41.6 0.90 6.36 6.36 6.36 0.31 1.83 12,0 %
900 41.5 0.97 6.24 6.24 6.24 0.35 1.75 +12.0 %
17560 40.1 1.37 5.73 5.73 5.73 0.80 1.18 +12.0%
1960 40.0 1.40 510 510 5.10 0.80 1.22 +12.0%
2450 39.2 1.80 4.59 4.59 4.59 0.80 1.25 +12.0 %

' Frequency validity of + 100 MHz only applies for DASY vA.4 arg) higher (ssa Pags 2), else it is rastricted 10 & 50 MHz. Tha uncertainly & the RSS
of the ConvF uncertainty at calibration frequancy and the uncesainty for the indicated frequensy band

" At frequencies below 3 GHz, the validity of lissue parametars (¢ and o} can be relaxed 1o £ 10% If liquid compensation formula is applied o
measwed SAR values, Al frequencies above 3 GHz, the validity of tissue parameters (r and o) i resticted 1o & 5%, The uncenainty is the RSS of
the Comd uncerainty for indicated Larget fissue parameters

Certificate No: ES2-3297 Apr12 Page 50f 11
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ES3DV3- SN;3297 April 10, 2612

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3297

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unct.

f(MHz)® | Permittivity " {Sim)" ConvF X | ConvFY | ConvFZ | Alpha | (mm) (k=2)
750 55.5 0.96 6.33 6,33 6.33 0.25 218 +12.0 %
835 55.2 0.97 6.24 6.24 6.24 0.52 1.48 +12.0 %
900 55,0 1.05 6.21 621 | @21 | 057 1.39 +12.0%
1750 53.4 1.49 5.02 5.02 5.02 0.47 1.71 +12.0%
1850 53.3 1.52 4.88 4.88 4.88 0.71 1.37 £120%

2450 52.7 1.95 4.34 4.34 4.34 0.80 1.03 £120%

“ Fraquenay validity of £ 100 MHz anly applies for DASY vd 4 and highar (see Page 2), alsa it Is restricted 1o + 50 MHz. The uncertainty is the RSS
ol tha CaonvF uncertainty at calibeation frequancy and the uncertainty for tha indicsted frequancy band,

© At frequancies balow 3 GHz, the validity of tissue parameters (x and o) can he relaxed 1o+ 10% if liquid compensation formula is applied 1o
measured SAR values. Al frequencies above 3 GHz, the validity of Ussue parametars (¢ and o) s resticted (o + 5%, The uncertainly is the RSS of
the ConvF uncerainty for indicated target lissue paramaters

Ceartificate Nn' ES3-3297 Apri2 Page 6 of 11
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Certficate No: ES3-3297_Apri12
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April 10, 2012

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

| 1 i ' l L L] i L 1 1 i 1 , )
500 1000 1500 2000 2500 3000
f [MHz]

Uncertainty of Frequency Response of E-field: * 6.3% (k=2)
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April 10, 2012

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22
Tot ; : ? Tot x : :
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Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)

Certificate Now ES3-3297 Apri2 Page 8 of 11
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Input Signal [uV]

Certificate No: ES3-3297 Apr2
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April 10, 2012

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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ES3DV3-- SN:3297 April 10, 2012

Conversion Factor Assessment

f = 835 MHz. WGLS RS9 (H_convi) f= 1750 MHz. WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz

Deviation:
P T o ] co0o0Q
600 08¢ b
BG b ma kDN RS0

-0 -08 08 -04 02 00 02 04 085 08 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3297

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angie (") - Not applicable
Mechanical Surface Detection Mode o enabled
Optical Surface Detection Mode ~ disabled
Probe Overall Length 337 mm
Probe Body Diameter - 10 mm
Tip Length [ 10 mm
Tip Diameter 4mm
Brobe Tip 1o Sensor X Calibration Point ‘ 2mm
Probe Tip to Sensor Y Calibration Point 2 mm
Probe Tip to Sensor Z Calibration Foint 2mm
Recommended Measurement Distance from Surface [ 3mm
Cerlificate No- ES3-3297 Apri2 Page 11 of 11
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Calibration Laboratory of S Schwaizerischer Kalibrierdienst
Schmid & Partner ¢ Service suisse détalonnago
Engineering AG

s Servizio svizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service

Accredited by the Swiss Accraditation Servica (SAS) Accroditation No.: SCS 108
The Swiss Accroditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Calibration procedure{s)

Calibration date;
This calibeation carificate documents tha traceabilty to national standards, which regize the phy units of (st).
Tha and the inties with confid probabilty are gven on the folawing pages and are part of the centificate.

All calibrations have been conducted in the dosed laboratory facility. envronment temperature (22 £ 3)°C and humidity < 70%.

Cslibration Equipmant used (M&TE critical for casbraticn)

Primary Standards D Cal Date (Cartificate No.) Scheduled Calibration
Power meter 44168 GB41293874 29-8ar-12 (No. 217-01508) Apr-13

Power sensor E4412A MY41498087 29-Mar-12 (No. 217-01508) Apr-13

Ref e 3 dB Al SN: 55054 {3c) 27-Mar-12 {No. 217-01531) Apr-13

Rt 20 68 Attenustor | SN: S5085 {200} 27-Mar-12 [No. 217-01528) Apr-13

Reference 50 dB Attenuator SN: §5129 {30b) 27-Mar-12 [No. 217.01532) Apr-13

Reference Probe ES30V2 SN: 3013 29-Dec-11 (No, E53.3013_Dec11) Doc-12

DAE4 SN: 680 20-Jun-12 (No. DAE4-660_Jun12) Jun-13

S dary Standsrds 10 Chack Date (In house) Scheduled Check

RF generator HP 8648C US3642001700 A-Aug-93 {in house check Ape-11) In house check: Apr-13
Network Analyzer HP 8753E US37390535 18-0ct-01 {in house chack Oct-11} In house check: Oct-12
Calibrated by
Approved by

Issued: September 3. 2012

This calibration certificate shak not be reproduced except in full withowt written appraval of the taboratory.

Certificate No: ES3-3241_Aug12 Page 10of 11
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Schwelzerischer Kalibrierdi

R

Schmid & Partner %’E Sabice sulbes dtuionminge
Engineering AG v Servizio svizzero di taratura

Zoughaussirasse 43, B004 Zurich, Switzerland %, hﬂ\“\? Swiss Callbration Service

hccredaed by the Swiss Accreditalion Senace (SAS) Accreditation No.: SCS 108

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

Muttil | Ag it for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y,z

DCP diode compression point

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

A BC modulation dependent linearization parameters

Polarization ¢ « rotation around probe axis

Polarization 9 3 rotation around an axis that is in the plane normal to probe axis (at measurement center),

ie., & =0is normal to probe axis

Calibration is Performed According to the Following Standards:

a)

b}

|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

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

Methods Applied and Interpretation of Parameters:

NORMx,y.z: Assessed for E-field polarization & = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
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).

NORM(f)x,y.z = NORMx,y,z * frequency_response (see Frequency Respoense Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

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

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

Ax.y.z; Bx,y.z; Cx.y.z, VRx.y,z: A, 8, C are numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maximum calibration range expressed in RMS voltage across the diode.

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

Spherical isotropy (30 deviation from isolropy): in a field of low gradients realized using a flat phantom
axposad by a patch antenna.

Sensor Offset: The sansor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required,
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ES3DV3 - SN:3241 August 31, 2012

Probe ES3DV3

SN:3241

Manufactured:  May 5, 2009
Calibrated: August 31, 2012

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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ES3DV3- SN:3241 August 31, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3241

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uVi(V/m)*)* 1.17 0.86 1.04 +10.1 %
DCP (mV)* 103.8 105.4 104.3
Modulation Calibration Parameters
uiD Communication System Name PAR A B8 [ VR Unc™
dB dB dB mV (k=2)
0 cwW 0.00 X 0.00 0.00 1.00 1516 | #33%
Y | 0.00 0.00 1.00 1288
4 0.00 0.00 1.00 140.7

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 uncenaintes of NormX.Y,Z do not affect the E”-fiald uncertainty inside TSL (see Pages 5 and 6).
! Numerical linearization parameter: uncertainty not required.

" Uncentainty = determined using tha max. deviation from linsar resp apalying quiar distribiution and s exy d for the square of the
field value

Cenrtificate No: ES3-3241_Aug12 Page 4 of 11
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ES3DV3- SN:3241 August 31, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3241

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) © Po?::m:;y' co'(‘gﬁ)ﬁ'm ConvFX | ConvFY | ConvFZ | Alpha [()m t‘k';cz.;
835 415 0.90 6.21 8.21 6.21 0.63 130 | £120%
900 415 0.97 6.14 6.14 6.14 0.35 1.71 +120%
1750 40.1 1.37 533 533 533 | 049 144 | £120%
1810 40.0 1.40 5.18 5.18 5.18 0.77 1.20 | £120%
1900 40.0 1.40 5.12 5.12 5.12 0.64 127 | +120%
2000 40.0 1.40 5.05 5.05 5.05 0.80 119 | +120%
2450 39.2 1.80 4.45 445 4.45 0.85 139 | +120%

“ Fraquency vaidily of + 100 MHz anly appies for DASY 4.4 and higher (see Page 2) else it is restrictad to + 50 MHz. Tha uncertainty (s the RSS
ol the CanvF uncertainty st calibratian freg, y and the . inty for the i ne.

" At frequencies below 3 Ghiz, the validity of tssuo parametons (s and o) ¢an be relaxed lo + !0% if iquad compensation formula is applied to
measured SAR values. At frequencias above 3 GHz. the valdity of tssue paremeters (c and o) @ restricted to + 5%. The uncertainty & the RSS of
the ConvF uncenainty for mdicated target tssue parameters

Certificate No: ES3-3241_Aug12 Page 5 of 11
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ES3DV3- SN:3241 August 31, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3241

Calibration Parameter Determined in Body Tissue Simulating Media

f{MHz) ¢ po?.‘,’.'f.&';'ﬁy' °°'Z§I'nf)"""" ConvF X | ConvFY | ConvFZ | Alpha | ?::p;‘? '('::5;)
835 55.2 0.97 6.25 6.25 625 | 044 | 154 | s120%
900 55.0 1,05 6.19 6.19 619 | 080 | 113 | +120%
1750 53.4 1.49 5.05 5.05 505 | 048 | 169 | £120%
1810 533 1.52 4.86 486 486 | 064 | 142 | +120%
1900 53.3 1.52 4.66 466 466 | 051 | 166 | +12.0%
2000 53.3 1.52 4.70 470 470 | 051 | 186 | +120%
2450 52.7 1.95 4.20 420 420 | o74 | 106 | +120%

© Frequency vaidity of 4 100 MHz only apphes for DASY vw4.4 and highor (see Page 2). else it i restrictad to + 50 MHz. The uncanainty is the RSS
of tha ConvF uncertainty at calibration frequency and the uncenainty for the indicated frequéncy band.

* At froquencies bekow 3 Ghz, the validity of tissue parameters (¢ and o} can be relaxed to + 10% if iquid compensation formua is epplied to
measuwred SAR values. At frequencias above 3 GHz. the validity of tissue parameterns (c and a) is restricted to + 5%. The uncertainty s the RSS of
the ConvF uncerainty for indicated target tisswe parameters.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field:  6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Error [dB]
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Dynamic Range f(SAR}¢aq)
(TEM cell , f =900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

=900 MHz.WGLS R9 (H_conv) = 1810 MHz WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 9), f =900 MHz
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Uncertainty of Spherical Isotropy Assessment:  2.6% (k=2)
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ES3DV3- SN:3241 August 31, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3241

Other Probe Parameters

Sensor Arrangement Triangular |
Connector Angle (°) 148.1
Mechanical 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 4 mm
Probe Tip to Sensor X Calibration Point 2 mm :
Probe Tip to Sensor Y Calibration Point 2mm |
Probe Tip to Sensor Z Calibration Point 2mm 5
Recommended Measurement Distance from Surface 3mm \l
Certificate No: ES3-3241_Aug12 Page 11 of 11
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Annex C.2 DAEA4 Calibration Certificate

Calibl_'ation Laboratory of ;.q‘\"&/\l:'/l""/,_ ’é&{‘ls&\\ g Schweizerischer Kallbrierdienst
Schmid & Partner M f = )\ c Service suisse d'étalonnage
Engineering AG s lg {,‘f 2‘] Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland /"4, ,7-3\\\.\‘\ \\(/GRP;‘ / S Swiss Calibration Service
a1 SRR

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

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

Multilateral Ag for the recognition of calibration certificates

cient  Tejet (Auden) Centificate No: DAE4-1327_Apri2
[CALIBRATION CERTIFICATE

Otject DAE4 - SD 000 D04 BJ - SN: 1327

Calibration procedure(s) QA CAI-06.v24

Calibration procedure for the data acquisition electronics (DAE)

Calibration date: April 11, 2012

This callbration certificate documeants the traceability 10 national standards, which realize the physical units of measurements (SI)
The measurements and the uncertainties with confidence prabability are given on the kollowing pages and are parl of the cartificats

All calibrations have been conducted in the closed laboratory facility: environment tempetature (22 + 3)°C and humidity < 70%

Calhbration Equipment usad (METE critical tor callbration)

PrmaryStandards  |W0#  CalDae (Cenificate No.) ___Scheduled Calibration
Keithley Multimatar Type 2001 SN: 0810278 28-Sep- 11 (No:11450) Sap-12
| Secondary Standards Jo# Check Date (In housa) Scheduled Check =
Calibrator Box V2.1 SE UWS 053 AA 1001 U5-dan-12 (n house check) In house check: Jan-13
Name Function Signature

Calibrated by: Andrea Guntli, Technician i W
—

Approved by: Fin Bomholt R&D Dirsctor v F&z ‘ [
A VAR Y QMM

Issuad: Apnl 11, 2012

 This calibration certificate shall not be regroduced except in lull without waitten approval of the laboratory

Certificate No: DAE4-1327_Apr12 Page 1 o0f &

Page 196/ 232 V2.0



Tejet

Calibration Laboratory of :\.-v{\_,';,.,,,‘
Schmid & Partner ﬁﬁvﬁ:
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland 2NN

Accradited by the Swiss Accraditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

Report No. 20125AR44 1

ischer Kalibrierdi
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Sarvice

S
C

Accreditation No.: SCS 108

DAE

data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robot

coordinate system.

Methods Applied and Interpretation of Parameters
e DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

e Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

« The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

Common mode sensitivity: Influence of a positive or negative common mode voliage on
the differential measurement.

Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

Input Offset Measurement. Qutput voltage and statistical results over a large number of
zero voltage measurements.

Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

Low Battery Alarm Voliage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

Power consumption: Typical value for information. Supply currents in various operating
modes.

Ceriificate No: DAE4-1327 Apr12 Page 2ot 5
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DC Voltage Measurement
A/D - Converter Reselution nominal
High Range: 1LSB = 6.1uV, full range =  -100.,.+300 mV
Low Range: 1LSB = 81nVv, full range =  -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X Y 4
High Range 404.849 + 0.1% (k=2) 404.696 + 0.1% (k=2) 404.897 + 0.1% (k=2)
Low Range 3.99410 4 0.7% (k=2) 3.99326 + 0.7% (k=2) 3.99970 + 0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system J 186.5%+ 1"

Certificate No; DAEA-1327 Apri2 Page 30! 5
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Appendix
1. DC Voltage Linearity
High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 199996.73 2.35 0.00
Channel X + Input 20001.32 1.56 0.0
Channel X - Input -19998,20 2.53 -0.01
Channel Y + Input 199998.58 3.08 0.00
Channel Y + Input 19997.38 -2.07 -0.01
Channel Y - Input -20001.91 -0.93 0.00
Channel Z + Input 199993.82 -0.25 -0.00
Channel Z +Input 19998.97 -0.56 -0.00
Channel Z - Input -20001.68 -0.52 0.00
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2001.53 1.29 0.06
Channel X + Input 199.90 -0.79 -0.39
Channel X - Input -199.12 -0.00 0.00
Channel Y +input 200217 2.03 0.10
Channel Y + Input 201.07 0.47 0.23
Channel Y - Input -200.44 -1.22 0.61
Channel Z + Input 2000.26 0.05 0.00
Channel Z + Input 199.53 -1,08 -0.54
Channel Z - Input -199.89 0.77 0.39
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (pV) Average Reading (uV)
Channel X 200 -1.44 -3.17
- 200 5.42 3.57
Channel Y 200 14.80 1453
- 200 -16.24 -16.38
Channel Z 200 -10.48 -10.35
-200 813 7.97
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time. 3 sec
Input Voltage (mV) | Channel X (uV) | Channel Y (pV) Channel Z (uV)
Channel X 200 - -4.80 -1.45
Channel Y 200 8.78 -3.61
Channel Z 200 9.48 B8.95 -
Certificate No: DAE4-1327 Apri2 Page 4 0i 6
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Aute Zero Time: 3 sec; Measuring time: 3 sec

Report No. 20125AR44 1

High Range (LSB) Low Range (LSB)
Channel X 16013 15974
Channel Y 16276 15857
Channel Z 15628 16228

5. Input Offset Measurement
DASY measurement paramaters: Auto Zaro Time: 3 sec: Measuring time: 3 sec

Input 10ME2
Average (V) | min. Offset (uv) | max. Offset (uv) | S'% ?:“;;’t"’"
Channel X 0.76 -0 80 217 0.57
Channel Y 1.11 0.19 2.66 0.57
Channel Z -0.96 -2.45 0.94 0.71
6. Input Offset Current
Nominal Input cireuitry offset current on all channels: <251A
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.89
Supply (- Vec) -7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by {(mA) Transmitting (mA)
Supply (+ Vce) +0.01 +6 +14
Supply (- Vee) -D.01 -8 -9
Certificate No: DAE4-1327 Apri2 Page Sof 5
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Calibration Laboratory of SO, f ;
! SN, 9"'3\9 Schweizerischer Kallbrierdienst
Schmid & Partner ——r) @ z Service suisse d'étalonnage
Engineering AG i% 4 5 Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland % ,{;\T\“\? (/eRb;\ S Swiss Callbration Service
AR
Accredited by the Swiss Accraditation Servics (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Ag t for the gnition of calibration certificates
ciient  Tejet- SH (Auden) Centificate No: DAE4-1226_Sep12
CALIBRATION CERTIFICATE
Object DAE4 - SD 000 D04 BJ - SN: 1226
Calibration procedure(s) QA CAL-06.v25

Calibration procedure for the data acquisition electronics (DAE)

Calibration date: September 03, 2012

This calibration certificate documents the traceability to naticnal standards, which realze the physical units of measurements {S1)
The measurements and the uncertainties with confidence probability are glven on the following pages and are pan of the certificato.

All calibrations have been conducted in the closed labaratory fadility: environment temperature (22 £ 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards |io# Cai Data (Certificate No.) _Scheduied Calibration
Kelthley Multimeter Type 2001 ] SN: 0810278 28-Sep-11 (No:11450) Sep-12
| Secondary Standards ow® _ CheckDate(inhouse) Scheduled Check
Calibrator Box V2.1 SE UWS 053 AA 1001 05-Jan-12 (in hause check) In house check: Jan-13
Name Function Signature

Calibrated by: Dominic Steffen Technician Qﬂ
A : ) ) > \
pproved by Fin Bomholt R&D Director g M"&? U LALus

Issued: September 3, 2012

This calibration centificate shall not be reproduced except in full without witten approval of the faboratory.
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oy
Calibration Laboratory of s\““\\g/,',"% Schweizerischer Kalibrierdienst
Schmid & Partner M Service suisse d'étalonnage

Engineering AG T2 Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ‘v,, /{/_\\\“\‘ Swiss Calibration Service

ela o

Accrodited by the Swiss Accreditation Senvice (SAS) Accroditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Ag for the gnition of callbration certificates
Glossary
DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robot
coordinate system.

Methods Applied and Interpretation of Parameters
» DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

s Connector angfe: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

¢ The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

e DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

e Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

e Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

e AD Converter Values with inputs shorted: Values on the intemal AD converter
corresponding to zero input voltage

e Input Offset Measurement: Output voltage and statistical results over a large number of
zero voltage measurements.

* Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

* Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

* Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

« Power consumption: Typical value for information. Supply currents in various operating
modes.

Certificate No: DAE4-1226_Sep12 Page 20l 5
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DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: 1LSB = 6.1V, full range = -100...+300 mV
Low Range: 1LsB = 61nV, full range= -1....... +3mV
DASY measurement parameters; Auto Zero Time: 3 sec: Measuring ime: 3 sec
Calibration Factors X Y z
High Range 404.563 = 0.1% (k=2) | 404.323 = 0.1% (k=2) | 404.060 + 0.1% (k=2)
Low Range 3.97790 = 0.7% (k=2) | 4.00200 = 0.7% (k=2) | 3.98452 4 0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system I 1125°+1°

Certificate No: DAE4-1226_Sep12 Page30of 5
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Appendix
1. DC Voltage Linearity
High Range Reading (pV) Difference (uV) Error (%)
Channel X + Input 199994,13 -3.28 -0.00
Channel X + Input 20002.22 1.79 0.01
Channel X - Input -20000.19 0.57 -0.00
Channel Y + Input 199999,11 145 0.00
Channel Y + Input 19999.27 -1.16 -0.01
Channel Y - Input -20000.21 0.66 -0.00
Channel Z + Input 199996,04 -1.66 -0.00
Channel Z + Input 20000.92 0.53 0.00
Channel Z - Input -20003.29 -2.46 0.01
Low Range Reading (V) Difference (V) Error (%)
Channel X + Input 2000.97 0.21 0.01
Channel X + Input 200.76 -0.56 -0.28
Channel X - Input -198.41 0.28 0.14
Channel Y + Input 2000.82 0.08 0.00
Channel Y + Input 200.7¢ -0.40 -0.20
Channel Y =Input -199.07 -0.35 0.18
Channel Z + Input 2000.85 0.25 0.01
Channel Z + Input 200.61 -0.52 -0.26
Channel Z - Input -200.16 -1.36 0.69

2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 431 2.87
-200 -2.40 ~4.30
Channel Y 200 -9.84 -9.31
- 200 8.85 8.15
Channel Z 200 -7.59 -7.99
-200 5.93 6.05

3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec

Input Voltage (mV) | Channel X («V) | Channel Y (uV) Channel Z (V)
Channel X 200 - 2.88 -3.94
Channel Y 200 7.98 - 4.29
Channel Z 200 9.60 6.52 -
Certificate No: DAE4-1226_Sep12 Page 4 of 5
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4. AD-Converter Values with inputs shorted

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 16070 16317
Channel Y 15890 16765
Channel Z 15996 15080

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10MQ
Average (V) | min. Offset (W) | max. Offset(uv) | St '(3:\‘,’;’““
Channel X 0.65 -1.14 2,07 0.52
Channel Y -0.27 -2.18 0.71 0.45
Channel Z -0.48 -1.86 0.44 0.42
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200

8. Low Battery Alarm Voltage (Typical values for information)

Typical values Alarm Level (VDC)
Supply (+ Vce) +79
Supply (- Vee) -7.6
9. Power Consumption (Typical values for information)

Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vce) +0.01 +6 +14
Supply (- Vee) -0.01 -8 -2
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Annex C.3 D835V2 Calibration Certificate

Calibration Laboratory of

3 Schweizerischer Kalibrierdienst
Schmid & Partner

Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Ag t for the recognition of calibration certificates
client  Tejet-SH (Auden) Certificate No: D835V2-4d100_Aug12

CALIBRATION CERTIFICATE

Object D835V2 - SN: 4d100

Calibration procedure(s) QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz

Calibration date: August 28, 2012

This calibration certificate documents the traceablility to national standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate

Al calibrations have been conducted in the closed laboratory facility: environment temperature (22 = 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards | 1D # Cal Date (Certificate No.) Scheduled Calibration

Power metar EPM-442A GB37480704 05-Oct-11 (No. 217-01451) Oct-12

Power sansor HP 84B81A US37292783 05-Oc¢t-11 (No. 217-01451) Oct-12

Reference 20 dB Attenuator SN: 5058 (20k) 27-Mar-12 (No. 217-01530) Apr-13

Type-N mismatch combination SN: 5047.2 / 06327 27-Mar-12 (No. 217-01533) Apr-13

Reference Probe ES3DV3 SN: 3205 30-Dec-11 (No. ES3-3205_Dec11) Dec-12

DAE4 SN: 601 27-Jun-12 (No, DAE4-801_Jun12) Jun-13

Secondary Standards liD# Check Date (in house) Scheduled Check

Power sensor HP 8481A | Mya1082317 18-Oct-02 (in house check Cct-11) in house check; Oct-13

AF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-11) In house check: Oct-13

Network Analyzer HP 8753E US37390585 S4206  18-Oct-01 (in house check Oct-11) In house check: Oct-12
Name Function Signature

Calibrated by: Israe El-Naouq Laboratory Technician

O/\hm,, @(-'*'Own\
Approved by: Katja Pokovic Technical Manager /f 2

Issued: August 28, 2012

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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7ejet Report No. 2012SAR441

Calibration Laboratory of \\\“\‘@”% Schweizerischer Kalibrierdienst

Schmid & Partner SE‘\\—\'_//E i HE}". Service suisse d'étalonnage
Engineering AG b Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland —"4@53" Swiss Calibration Service

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

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

Multilateral Agr t for the gnition 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:

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

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

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.

e 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.

s 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 resuit.

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

Certificate No: D835V2-4d100_Aug12 Page20f 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

Report No. 20125AR44 1

DASY Version DASY5 V52.8.2

Extrapolation Advanced Extrapolation

Phantom Modular Fiat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 835 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 41.5 0.80 mho/m

Measured Head TSL parameters (22.0+0.2) “C 413+6% 0.90 mho/m £ 6 %

Head TSL temperature change during test <05°C —eee
SAR result with Head TSL

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured 250 mW input power 233mW /g

SAR for nominal Head TSL parameters

normalized to 1W

9.31 mW /g £ 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.53mW /g

SAR for nominal Head TSL parameters

normalized to 1TW

6.12 mW /g £ 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.2 0.97 mho/m
Measured Body TSL parameters (22.0+0.2)°C 532x+6% 1.00 mho/m £ 86 %
Body TSL temperature change during test <05°C
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 246 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

9.54 mW /g =17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.62mW/g
SAR for nominal Body TSL parameters normalized to 1W 6.33 mW /g + 16.5 % (k=2)
Certificate No: D835V2-4d100_Aug12 Page 30of 8
V2.0
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Appendix

Antenna Parameters with Head TSL

Report No. 20125AR44 1

Impedance, transformed to feed point 53.0Q-19jQ
Return Loss -29.4dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point 436Q-27jQ
Return Loss -31.4dB
General Antenna Parameters and Design
| Etectrical Delay (one direction) 1.392 ns

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

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

according to the Standard,

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

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

September 15, 2009

Certificate No: DB35V2-4d100_Aug12
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DASYS5 Validation Report for Head TSL

Date: 28.08.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d100

Communication System: CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; o = 0.9 mho/m; & = 41.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2007)

DASY52 Configuration:
e Probe: ES3DV3 - SN3205: ConvF(6.07. 6.07, 6.07); Calibrated: 30.12.2011;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601: Calibrated: 27.06.2012
e Phantom: Flat Phantom 4.9L; Type: QDOO0OP49AA; Serial: 1001
« DASY52 52.8.2(969); SEMCAD X 14.6.6(6824)

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

Reference Value = 56.666 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.441 mW/g

SAR(1 g) = 2.33 mW/g; SAR(10 g) = .53 mW/g

Maximum value of SAR (measured) = 2.71 W/kg

-9
o

-2.40

-4.80

-1.20

-12.00

0dB =2.71 W/kg = 8.66 dB W/kg

Certificate No: D835V2-4d100_Aug12 Page 50f 8
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Impedance Measurement Plot for Head TSL

28 Aug 2812 14:37:03
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DASYS5 Validation Report for Body TSL

Date: 28.08.2012
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d100

Communication System: CW: Frequency: 8§35 MHz

Medium parameters used: f = 835 MHz; 6 = | mho/m: & = 53.2; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(6.02, 6.02, 6.02); Calibrated: 30.12.2011;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601: Calibrated: 27.06.2012
« Phantom: Flat Phantom 4.9L: Type: QDOO0OP49AA: Serial: 1001

« DASYS52 52.8.2(969); SEMCAD X 14.6.6(6824)

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 = 55.606 V/m: Power Drift =0.01 dB

Peak SAR (extrapolated) = 3.576 mW/g

SAR(I g) = 2.46 mW/g; SAR(10 g) = 1.62 mW/g

Maximum value of SAR (measured) = 2.87 W/kg

-2.40

-4.80

<12.00 D)
0dB = 2.87 W/kg = 9.16 dB W/kg

Certificate No: D835V2-4d100_Aug12 Page 7 of 8
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Impedance Measurement Plot for Body TSL

28 fug 2012 0@9:58:00
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Annex C.4 D1900V2 Calibration Certificate
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Calibration Laboratory of A8, Sctwmizarischer Kallbelordions!
Schmid & Panner % Service suisse d dlalonnagn
Engtneenng AG T 2 Servizio wyizzero o bralirs
e
Zeughnusmmass 43, 004 Zurioh, Switzertang 0 417,"‘1\%-" Swins Callbention Service
Arsemiitnd by # Sutss Acorudhton Senire (5A5) Ricradition ¥e.: SCS 108

The Swiss Accreditation Sarvice m one of Bhe signetanes (o (he EA
Multileternl Agreament for the recognition of caliiration eenificalos

Glossary:

TSL tissue simulating liquid

ConvF sansitivity in TSL/ NORM x.y.2
NA riot applicabie or not measured

Calibration is Performed According to the Following Standards:
a) IEEE Std 1528-2003, "IEEE Recommended Practice for Datarmining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) In the Human Head from Wirelass
Communications Devices: Measurement Techniques”, December 2003

by IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held

devicas usad in close proximity 1o the ear (fraquency range of 300 MHz 1o 3 GHz)",
February 2005

¢} Faderal Communications Commission Office of Engineering & Technology (FCC DET),

"Evaluating Compliance with FCC Guidelines for Human Exposure lo 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 Hanabook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further detalls are available from the Validation Report at the end
of the certificate. All figures stated in the cenlificate are valid at the fraquency indicated.
Antenna Parameters with TSL: The dipole is mournited with the spacer {o position its feed
point exactly below the center marking of the flat phantom section, with the arms orlenied
parallel to the body axis.

Feed Point Impedance and Retum Loss; These parameters are measured with the dipoie
positioned under tha liguid filled phantom, The impedance stated is transformed from the
measurement at the SMA conneclor 1o the feed point. The Return Loss ensures low
reflectad power. No unceftainty required.

Electrical Delsy, One-way delay between the SMA connector and the anlenna feed point.
No uncertainty required,

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

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

SAR for nominal TSL parameters: The measured TSL parameters are used 1o calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurament
multiphied by the coverage factor k=2, which for a normai distribution corresponds to a coverage
probability of approximately 5%,

Cartificate No: D1800V2-841588_Apr12 Page 2 0l 8
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Measurement Conditions
DASY system confiqurntion, as Iar a8 not given on page |
DASY Version DABYS VEZA0
Extrapolation Advanced Extrapalutian
Phantom Modular Fist Fhantom
Distnce Dipole Center - TSL 10 mvn with Spacor
Zoam Scan Resotution dv, dy. 6z =5mm
Frequency 1900 MHz = 1 MHz
Head TSL parameters
The tollowing paramatens and calulitions ware appiad.
Temperatine Parmittivity Conductivity
Nominal Head TSL parameters 2e0°C 400 1.40 mhafm
Measured Head TSL parmmetors 220202)°C W0WH=6% 1.97 mholm =6 %
Head TSL temperature change during test <05%C i e
SAR result with Head TSL
SAR nveraged aver 1 cm’ (1 g) of Head TSL Cordition
SAR measuned 260 mW inpua power LES MW ) g
SAR for nommal Head TSL paramatees normalzad 10 TW 383 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm” {10 g) of Head TSL cendlion
SAR measurmed 250 mW inpu pawar seamWig
SAR for nominal Head TEL paramatens normalized 1o 1W 206 mW /g + 16.5 % (k=2)

Body TSL parameters
The foilowing parameters e calculations were appliad.
Tempecature Parmittivity Conductivity
Nominal Body TSL parameters 220°C 532 1.52 mhoim
Measured Body TSL psrameters @e02+02)'C S33+8% 151 mihaim + 6 %
Body TS4. temperaturo change during test <05°C - —
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input povwes 100mW g
SAR for hominel Body TSL parametens nomallzed to *W 402 mW / g = 17.0 % (ke2)
SAR averaged over 10 am' (10 g) of Body TSL contifian
SAR monsured 250 mW npul power 530mW g
SAR far noomnat Body TSL parameters nomalized to YW 21.3mW /g = 16.5 % (ke2)

Cartifizale No: D1900V2-54155_Apri2
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Appendix

Antenna Parameters with Head TSL
Impedanos, transionmead 10 fead powl RANISAM
Ratum Lass B8

Antenna Parameters with Body TSL

Impedance, Irnnsicemed to foed pon! AaTu+s0Mm
Raturn Loss 24 2dB

General Antenna Parameters and Design

| Emstricat Detay (00w direction) | 1,202 ns

Alter long tenm wse with TO0W radiatad power, only a sight warming of the dipole near the Stedpoitd can be mesyured

The dipoks ie made of eandand semingid coaxiad cabiie, The center conductar of the feeding line Is deectly connacted 1o tha
second arm ol the dipale. The amenna 1s theretare short.circuited fnr DC-sgnals. On some of the dipalas, smal end caps
are agded 10 the apale arms in eder to Improve matchng when |oaded according O the pogilinn as explainod » fe
"Maasuement Gongtions” paragraph, The SAR data ate nol affected by this charge. The overall dipole length s still
acoonding 10 the Sandand.

No excession lorce must be appied fo the dipole arms, becadse they mght band or #ta solderad connactions naar e
fagdpcint may ba damapged

Additional EUT Data

Manufaciumd by SFEAG
Manufachaed on Daceember 20, 2011
Cerilice No: D1H00V2-541658_Aprt2 Pagod 8
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DASYS Validation Report for Head TSL

Pute: 0344 2012
Fest Labormory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz: Type: DENNON 2; Serlal: DIY00OYV 2 < SN: 5155

Communication System: CW: Froguency: 1900 Mz

Modium parumeters used: = 1990 MHz; o = 137 mbodim; £, =40.8; p= 100 kgdo
Phinmtonm section: Fls Section

Mensurement Standard: DASY S (IEEEAEC/ANSTCA319-2007)

DASYS2 Conlgueation
o Probe: ESIDVE - SNI0S: ConvF(S.01, SO0, S.01) Calibeated: 3012201 |
o Sensor-Surface: Imm (Mechamical Surface Deection)
o Elecwonics: DAES Sn60 | Calibrsted: 04072011
o Phamom: Flat Phantom 5.0 (front): Fype: QDUOOPSDAA: Serial: 100]

o DASYS25230(692) SEMCAD X 14.644989)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mmv/Zoom Scan (7x7x7/Cabe (:
Measurement grid; dx=Smm, dyv=5mm. dz=Smm

Relerence Value = 97,442 Vim: Power Dintr = 40,04 dH

Peak SAR (extapoled) = 17,139

SARI 2) = %65 mW/g: SAR(10 g} = 5.09 mWy/g

Maximum value of SAR tmensured) = 12,108 mW/g

0B

10.00
-15.00

20,00

2500

OdB « 12.110mW/e = 21,6648 mW/e

Cortfinate No. D1900Y250158 Aprtd Pago S5 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Dater (03,04.2012
Test Laboraory: SPEAG, Zunich, Switzerfund
DUT: Dipole 1900 MHz; Type: DIYDOV2: Serial: DPNNV2 - SN: 5155

Conmmumication Systen: CW; Freguency: 1900 MHz

Mediym parsmeters used: = 1900 MHz: 0 = | .51 mba/m; = 535 po= 1000 kg/m’
Phantom section: Flat Section

Memsurement Standasd; DASY S AEEE/IEC/ANSI CH3.19-.2007)

DASYS2 Configumtion
o Probe ESIDV3I - SNI205; ConvFi4.62, 4.02. 4.021 Calibruted; 30,112,200
o Sensor-Surface: 3mm (Mechanical Surface Detection)
o Elevionmes: DAES Syt ) Calibeated: (467201 |
o Phantom: Flat Phanwom 5.0 (back): Type: QDOOOPSOAA; Serial: 1002

o DASYSI S2RINGO2) SEMCAD X 14.6,44989)

Dipole Calibration for Body Tissud/Pin=250 mW, d=10mm/Zoom Scan (7x7x71/Cube O:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 95 405 Vim. Power Dot w (001 JB

Peak SAR (extrupolated) « 17 4140

SAR(L g1 = 10 mW/g: SAR(10 g) = S3AmW/ig

Maximum value of SAR (measured) = 12,631 mWig

-3

e

0dB = 12.630mW/g = 22,03 dB mW/g

Confuata No: DIDRIVZ 00155 Apri2 Page 7ol 8
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Impedance Measurement Plot for Body TSL

wrtifice Na: DITBOOVZ-54155 Awr12 Fage 8 ol 8
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Annex C.5 D2450V2 Calibration Certificate

Calibration Laboratory of L,
Schmid & Partner gk

Engineering AG : ;
uogn-gummnga. 4004 Zurich, Switzeriand 'iqﬁ’"

Accreched by the Swiss Accrodiotion Sarvice (SAE)
The Swiss Accredilation Service is cme of the slgaatories to the EA
Multilateral Agresmant for the recognition of calibrstion certificaias

Servizio svierero & Senturn

client  Tejet-SH (Auden)

CALIBRATION CERTIFICATE

Chpat

CHErstion [ocsais(K) QA CAL-05.v&8

D2450V2 - SN: 845

Calibration procedure for dipole validation kits above 700 MHz

Calbruton data August 27, 2012
Tris catvenion cortficaln documanms the bty %0
Tre s and the with corfl

CaRaation Equipment usod {MATE crttical Yor colbmton)

All c¥Eratinns nave boon corductod M the Gosad boratony cily: smiresen Smpastum (22 300 and sty < 0%

L which rosdion the phyaics urits of mossunemernts (S1)
y e grven on the tobowing pages oo nm part of the cortficain

Prarsry Staneans |ips Cal Daia {Centficaie No | Sched.ded Catbortion
Powot maor EFM-420A GRIZAMTN 0500111 (N0, 217.01451) Octet2

Power sonaor HP BL31A USITaweing 05-0ck-11 (Mo 217.01451) o2

Aatorance 20 08 Anenumor L SN 5008 (20%) M- 12 (Mo, 211015500 Apr-13

Type-d miamaich combinaton LSN; 8047 2 ( DT FMw 12 (No. 2 7oA Apr-13
¢ Retorence Frobe ES30V3 SN X205 -Owe-11 (No. ESSS08 Dwerit) Owec12

DAE4 (SNan ZT-re12 o, DAEA-E01 _Juni2) Jun-1s
| Socondery Sunduds =1 Grack Dago (n housa) Sotedued (rece
: Prwec aansor 111 GADIA | NY 0000 > 18 Ot O [ homato ohoas Out 1) wn hauza chook! Ot 13
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Calibration Laboratory of \v\*\\_b_'/) Schwetznrischer Xalibrorcionst
Schmid & Partner M Seevice sulsue o dtalonnage
Engingering AG T Servirio avizzero 6 Memurs
Zaughausstrasso £3, B0OY Zurich, Switzeriand % a‘ﬁw‘ Swink Callbention Servics
Accrading by the Smeas ACredtition Semcs (SAS)| Aceruditation No.: SCS 108

Tha Swizs Accroditation Seevics is one of the signatories o the EA
Nultiisteral Agroomant for the recognition of calibration cartificates

Glossary:

TSL tissue simulating liquid

ConvF senstivity in TSL/ NORM x.y.2
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2003, "IEEE Recommended Practice lor Determining the Peak Spafial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, Decamber 2003

b) 1EC 62203-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices uged 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 Coempliance with FCC Guidefines for Human Expesure 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 cerificate. All figuras statad in the certificate are valid at the frequency indicated.

» Antenna Parameters with TSL; The dipole is mounted with the spacer o position its feed
point exactly below the center marking of the [lat phantom section, with the arms oriented
paralie! to the body axis.

s Feed Point Impedance and Return Loss; These parameters are measured with the dipole
positicned under the liquid filled phantom. The impadance stated is transformed from the
measurement at the SMA connactor to the feed point. The Retum Loss ensures low
raflactad powar No uncertainty required.

s Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Na 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 re&(:’rtod 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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Appendix

Antenna Parameters with Head TSL
Irpedance. transformed (o feed point 5230+2610
Ratum Loss -3

Antenna Parameters with Body TSL

Impedanca, ransfommed 10 feed point 492Q+46iQ
Retum Loss - 26,648

General Antenna Parameters and Design

| Electrical Delay (sne dirscion) | 1.160 ns

Alter long 1erm use with 100W radiated power, onfy a slight warmng of the dipole near 1ha feedpaint can be maasured,

The dipcle is made of standard semingid couxial cable. The center conductar ©f 1ha feeding lne s dractly connecied Lo tha
secord am of the dipale. The amenna is therefore short-Gircuted for DC-sgnals. Cn some of Ihe dipdles, small end caps
are added %0 the dipole arms n ordar to improwe matching when loaded according 10 the position &s explained n the
*Maasursmant Conditions® paragraph. Tha SAR data are not afiecred by this change. The overall dipole length is stiil
aocording to the Standard

No excesaiva torce must be appled 10 the dipola arms, because they mighl bend or the scidered connections near tha
feedpaint may ba damaged

Additional EUT Data

Manufactured by SPEAG
Manufactured ¢n Navamber 10, 2009
Caniticatn No: 02450V2-845_Aug12 Pagedof 6
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DASYS Validation Report for Head TSL

Date: 27.08.2012
Test Laborwtory: SPEAG, Zurich, Switzeriand
DUT: Dipole 2450 MHz; Type: D2450V2; Serfal: D2450V2 - SN: 845

Communication Systeny: CW; Frequency: 2450 Mz

Medium parameters used: 1= 2450 MHz: o = |81 mhovm; &= 39.2; p = 1000 kg/m”
Phaniom section; Flar Section

Meisurement Standird: DASYS (IEEE/IEC/ANST CA3.19-2007)

DASYS2 Configuration:
o Probe; ES3DVI - SN3205; ConvFid 45, 445, 4 45); Calibrated; M, 12,201 1;
o Sensor-Surface: 3mm (Mechuricud Surface Detection)
o Electronics: DAE4 Sn601; Calibrased: 27 06,2012
» Phuntom: Flat Phuntom 5.0 (front); Type: QDUOOPSOAA; Seral: 1001

o DASYS235258.2(969): SEMCAD X 141.6.6(6324)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7WCube 0:
Measurement gnd: dx=5mm, dy=5mm, dz=5mm

Reference Value = 100.5 Vim: Power Dnift = L01 dB

Peak SAR {extrupolated) = 27,145 mW/ig

SAR(1 g) = 133 mW/g: SAR(10 g) = 6.24 mW/g

Maximum value of SAR (measured) = 169 Wikg

{450
a8
SLE

-19.2%

24.08

0dB = 169 Wiy = 2456 dB Wikg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

l'est Laborwory: SPEAG, Zurich, Switzedand
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 845

Communication System: CW: Frequency: 2450 MHz

Medium parumeters used: 1= 2450 MHz: o = 1,99 midw/m; £, =513, p = 1000 kg/m”

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSE C63.19-2007)

DASYS2 Configuration:
o  Probe: ES3DV - SN3205; ConvF(4.26, 4.26, 4.26); Calibrazed: 30.12.201 1;
o Sensor-Surface: 3mm (Mechunicol Surface Detection)
o Elecrromes: DAE4 Sn601; Calibraed: 27.06.2012
« Phantom: Flat Phuntom 5.0 (back): Type! QDOOOPSOAA; Senal: 1002

o DASYS2528.20969); SEMCAD X 14.6.6(6824)

Date: 27.08.2012

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7V¥Cube (:

Meusurement grid: dx=5Smm, dy=Smm, tz=5mm
Reference Value = 96,080 Vim: Power Drilt = 0.01 dB
Peak SAR (extrupolated) = 26,716 mW/g

SAR(1 g) = 131 mW/g: SAR(10 g) = 6.11 mWig
Maximum value of SAR (measured) = 17.1 Wikg

up

-4

-19.20

2400

0dB =171 Wikg =24.66 dB W/ky
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Impedance Measurement Plot for Body TSL
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ANNEX D: Test Layout

Picture D.1: Specific Absorption Rate Test Layout

b y

Picture D.2: Liquid depth in the flat Phantom (835MHZz) (17.5cm deep)
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Picture D.3: Liquid depth in the head Phantom (835MHz)  (16cm deep)

Picture D.4: Liquid depth in the flat Phantom (1900 MHz) (16cm deep)
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Picture D.5: liquid depth in the head Phantom (1900 MHz) (15.2cm deep)

- - o

Picture D.6: Liquid depth in the flat Phantom (2450 MHZz) (18.6cm deep)
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Picture D.7: liquid depth in the head Phantom (2450 MHz) (15.2cm deep)

END OF REPORT
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