MOTOROLA MOBILITY, INC Portable Cellular Phone SAR Test Report Number: 25324-1F FCC ID: IHDP56ND1

Appendix 1

SAR Distribution Plots for Test System Verification

Exhibit 11



MOTOROLA MOBILITY, INC Portable Cellular Phone SAR Test Report Number: 25324-1F FCC ID: IHDP56ND1

System Accuracy Verification Measurements for
Head SAR Measurements

Exhibit 11



Date/Time: 3/22/2013 7:52:09 AM
DUT Serial: D835V2 - SN:422tr

DASY Configuration:

Probe: ES3DV3 - SN3184; ConvF(6.15,6.15,6.15); Calibrated: 4/25/2012;

Sensor-Surface: 4 mm (Mechanical Surface Detection)

Electronics: DAE3 Sn378; Calibrated: 4/11/2012

Phantom: R#1 - Sugar SAM (extended range), Rev.2 (24-Feb-12); Type: SAM v4.0; Serial: TP-1156
DASY52 52.8.5(1059); SEMCAD X Version 14.6.8 (7028)

Communication System: _CW - Dipole; Communication System Band: CW for SAR Dipoles; Frequency: 835.0 MHz,
Communication System PAR: 0.00 dB; PMF: 1.000; Duty Cycle: 1:1.000
Medium Parameters used: =835 MHz; ¢ = 0.9334; ¢, = 40.27 mho/m; p = 1.000 kg/m3

Daily SPC Check/fastSAR, Dipole Area Scan (41x141x1): Interpolated grid: dx=1.000 mm, dy=1.500 mm
Fast SAR: SAR(1g) = 1.99 W/kg; SAR(10g) = 1.33 W/kg

Daily SPC Check/CUBE SAR, 5x5x7 (21x21x36)/Cube 0: Interpolated grid: dx=1.600 mm, dy=1.600 mm, dz=1.000 mm
Reference Value = 49.515 V/m, Power Drift = -0.017 dB
Averaged SAR: SAR(1g) = 1.99 W/kg; SAR(10g) = 1.31 W/kg
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Date/Time: 3/23/2013 7:26:40 AM
DUT Serial: D835V2 - SN:422tr
DASY Configuration:

Probe: ES3DV3 - SN3184; ConvF(6.15,6.15,6.15); Calibrated: 4/25/2012;

Sensor-Surface: 4 mm (Mechanical Surface Detection)

Electronics: DAE3 Sn378; Calibrated: 4/11/2012

Phantom: R#1 - Sugar SAM (extended range), Rev.2 (24-Feb-12); Type: SAM v4.0; Serial: TP-1156
DASY52 52.8.5(1059); SEMCAD X Version 14.6.8 (7028)

Communication System: _CW - Dipole; Communication System Band: CW for SAR Dipoles; Frequency: 835.0 MHz,
Communication System PAR: 0.00 dB; PMF: 1.000; Duty Cycle: 1:1.000
Medium Parameters used: =835 MHz; ¢ = 0.9172; &, = 39.56 mho/m; p = 1.000 kg/m3

Daily SPC Check/fastSAR, Dipole Area Scan (41x141x1): Interpolated grid: dx=1.000 mm, dy=1.500 mm
Fast SAR: SAR(1g) = 1.96 W/kg; SAR(10g) = 1.31 W/kg

Daily SPC Check/CUBE SAR, 5x5x7 (21x21x36)/Cube 0: Interpolated grid: dx=1.600 mm, dy=1.600 mm, dz=1.000 mm
Reference Value = 49.029 V/m, Power Drift = -0.0013 dB
Averaged SAR: SAR(1g) = 1.96 W/kg; SAR(10g) = 1.29 W/kg
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Date/Time: 3/22/2013 7:23:33 AM

DUT Serial: D1800V2 - SN:259tr

DASY Configuration:
e  Probe: ES3DV3 - SN3184; ConvF(5.48,5.48,5.48); Calibrated: 4/25/2012;
e  Sensor-Surface: 4 mm (Mechanical Surface Detection)
e  Electronics: DAE3 Sn378; Calibrated: 4/11/2012
e  Phantom: R#-1, Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA, Serial: n/a
L]

DASY52 52.8.5(1059); SEMCAD X Version 14.6.8 (7028)

Communication System: _CW - Dipole; Communication System Band: CW for SAR Dipoles; Frequency: 1800 MHz,
Communication System PAR: 0.00 dB; PMF: 1.000; Duty Cycle: 1:1.000

Medium Parameters used: f=1800 MHz; ¢ = 1.382; &, = 37.91 mho/m; p = 1.000 kg/m3

Daily SPC Check/fastSAR, Dipole Area Scan (41x141x1): Interpolated grid: dx=1.000 mm, dy=1.500 mm
Fast SAR: SAR(1g) = 7.30 W/kg; SAR(10g) = 3.97 W/kg

Daily SPC Check/CUBE SAR, 5x5x7 (21x21x36)/Cube 0: Interpolated grid: dx=1.600 mm, dy=1.600 mm, dz=1.000 mm
Reference Value = 77.356 VV/m, Power Drift = -0.000892 dB
Averaged SAR: SAR(1g) = 7.20 W/kg; SAR(10g) = 3.83 W/kg
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Date/Time: 1/18/2013 3:41:37 PM

DUT Serial: D2450V2 - SN:xxx

DASY Configuration:
e  Probe: ES3DV3 - SN3037; ConvF(4.43,4.43,4.43); Calibrated: 9/13/2012;
e  Sensor-Surface: 4 mm (Mechanical Surface Detection)
e  Electronics: DAE4 Sn703; Calibrated: 9/11/2012
e  Phantom: R#4 Glycol SAM (extended range), Rev.2 (24-Feb-12); Type: SAM v4.0; Serial: TP-1162
[ ]

DASY52 52.8.5(1059); SEMCAD X Version 14.6.8 (7028)

Communication System: _CW - Dipole; Communication System Band: CW for SAR Dipoles; Frequency: 2450 MHz,
Communication System PAR: 0.00 dB; PMF: 1.000; Duty Cycle: 1:1.000
Medium Parameters used: f=2450 MHz; ¢ = 1.861; & = 39.03 mho/m; p = 1.000 kg/m3

Daily SPC Check/fastSAR, Dipole Area Scan (41x141x1): Interpolated grid: dx=1.000 mm, dy=1.500 mm
Fast SAR: SAR(1g) = 11.6 W/kg; SAR(10g) = 5.47 W/kg

Daily SPC Check/CUBE SAR, 5x5x7 (21x21x36)/Cube 0: Interpolated grid: dx=1.600 mm, dy=1.600 mm, dz=1.000 mm
Reference Value = 84.150 V/m, Power Drift = 0.00375 dB
Averaged SAR: SAR(1g) = 11.3W/kg; SAR(10g) =5.26 W/kg
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MOTOROLA MOBILITY, INC Portable Cellular Phone SAR Test Report Number: 25324-1F FCC ID: IHDP56ND1

System Accuracy Verification Measurements for
Body SAR Measurements

Exhibit 11



Date/Time: 3/23/2013 7:52:53 AM
DUT Serial: D835V2 - SN:422tr

DASY Configuration:

Probe: ES3DV3 - SN3184; ConvF(6.19,6.19,6.19); Calibrated: 4/25/2012;
Sensor-Surface: 4 mm (Mechanical Surface Detection)

Electronics: DAE3 Sn378; Calibrated: 4/11/2012

Phantom: R#-1, Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a
DASY52 52.8.5(1059); SEMCAD X Version 14.6.8 (7028)

Communication System: _CW - Dipole; Communication System Band: CW for SAR Dipoles; Frequency: 835.0 MHz,
Communication System PAR: 0.00 dB; PMF: 1.000; Duty Cycle: 1:1.000
Medium Parameters used: =835 MHz; ¢ = 0.9914; ¢, = 52.38 mho/m; p = 1.000 kg/m3

Daily SPC Check/fastSAR, Dipole Area Scan (41x141x1): Interpolated grid: dx=1.000 mm, dy=1.500 mm
Fast SAR: SAR(1g) = 1.96 W/kg; SAR(10g) = 1.31 W/kg

Daily SPC Check/CUBE SAR, 5x5x7 (21x21x36)/Cube 0: Interpolated grid: dx=1.600 mm, dy=1.600 mm, dz=1.000 mm
Reference Value = 48.467 VV/m, Power Drift = -0.168 dB
Averaged SAR: SAR(1g) = 1.95W/kg; SAR(10g) = 1.30 W/kg
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Date/Time: 3/23/2013 8:01:20 PM

DUT Serial: D1800V2 - SN:259tr

DASY Configuration:
e  Probe: ES3DV3 - SN3184; ConvF(4.88,4.88,4.88); Calibrated: 4/25/2012;
e  Sensor-Surface: 4 mm (Mechanical Surface Detection)
e  Electronics: DAE3 Sn378; Calibrated: 4/11/2012
e  Phantom: R#-1, Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a
[ ]

DASY52 52.8.5(1059); SEMCAD X Version 14.6.8 (7028)

Communication System: _CW - Dipole; Communication System Band: CW for SAR Dipoles; Frequency: 1800 MHz,
Communication System PAR: 0.00 dB; PMF: 1.000; Duty Cycle: 1:1.000

Medium Parameters used: f=1800 MHz; ¢ = 1.441; & = 50.09 mho/m; p = 1.000 kg/m3

Daily SPC Check/fastSAR, Dipole Area Scan (41x141x1): Interpolated grid: dx=1.000 mm, dy=1.500 mm
Fast SAR: SAR(1g) = 7.92 W/kg; SAR(10g) = 4.21 W/kg

Daily SPC Check/CUBE SAR, 5x5x7 (21x21x36)/Cube 0: Interpolated grid: dx=1.600 mm, dy=1.600 mm, dz=1.000 mm
Reference Value = 78.686 V/m, Power Drift = 0.026 dB
Averaged SAR: SAR(1g) = 7.85 W/kg; SAR(10g) = 4.15 W/kg
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Date/Time: 3/26/2013 11:25:09 AM
DUT Serial: D1800V2 - SN:259tr
DASY Configuration:

Probe: ES3DV3 - SN3184; ConvF(4.88,4.88,4.88); Calibrated: 4/25/2012;
Sensor-Surface: 4 mm (Mechanical Surface Detection)

Electronics: DAE3 Sn378; Calibrated: 4/11/2012

Phantom: R#-1, Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a
DASY52 52.8.5(1059); SEMCAD X Version 14.6.8 (7028)

Communication System: _CW - Dipole; Communication System Band: CW for SAR Dipoles; Frequency: 1800 MHz,
Communication System PAR: 0.00 dB; PMF: 1.000; Duty Cycle: 1:1.000
Medium Parameters used: f=1800 MHz; ¢ = 1.449; ¢, = 49.68 mho/m; p = 1.000 kg/m3

Daily SPC Check/fastSAR, Dipole Area Scan (41x141x1): Interpolated grid: dx=1.000 mm, dy=1.500 mm
Fast SAR: SAR(1g) = 7.95 W/kg; SAR(10g) = 4.25 W/kg

Daily SPC Check/CUBE SAR, 5x5x7 (21x21x36)/Cube 0: Interpolated grid: dx=1.600 mm, dy=1.600 mm, dz=1.000 mm
Reference Value = 78.798 VV/m, Power Drift = 0.00697 dB
Averaged SAR: SAR(1g) = 7.87 W/kg; SAR(10g) = 4.20 W/kg
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Date/Time: 1/17/2013 2:05:54 PM

DUT Serial: D2450V2 - SN:xxx

DASY Configuration:
e  Probe: ES3DV3 - SN3037; ConvF(4.13,4.13,4.13); Calibrated: 9/13/2012;
e  Sensor-Surface: 4 mm (Mechanical Surface Detection)
e  Electronics: DAE4 Sn1312; Calibrated: 9/4/2012
e  Phantom: R#4 Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA,; Serial: n/a
[ ]

DASY52 52.8.5(1059); SEMCAD X Version 14.6.8 (7028)

Communication System: _CW - Dipole; Communication System Band: CW for SAR Dipoles; Frequency: 2450 MHz,
Communication System PAR: 0.00 dB; PMF: 1.000; Duty Cycle: 1:1.000

Medium Parameters used: f=2450 MHz; ¢ = 2.007; & = 50.92 mho/m; p = 1.000 kg/m3

Daily SPC Check/fastSAR, Dipole Area Scan (41x141x1): Interpolated grid: dx=1.000 mm, dy=1.500 mm
Fast SAR: SAR(1g) = 10.6 W/kg; SAR(10g) = 4.90 W/kg

Daily SPC Check/CUBE SAR, 5x5x7 (21x21x36)/Cube 0: Interpolated grid: dx=1.600 mm, dy=1.600 mm, dz=1.000 mm
Reference Value = 74.751 V/m, Power Drift = -0.00507 dB

Averaged SAR: SAR(1g) = 10.2 W/kg; SAR(10g) = 4.74 W/kg
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MOTOROLA MOBILITY, INC Portable Cellular Phone SAR Test Report Number: 25324-1F FCC ID: IHDP56ND1

Appendix 2

SAR Distribution Plots for Head-Adjacent Test Results

Exhibit 11



FCC ID: IHDP56ND1

Date/Time: 3/24/2013 5:30:17 AM

Test Lab: Motorola Mobility
DUT Serial: 353209050049820
DASY Configuration:

Probe: ES3DV3 - SN3184; ConvF(6.15,6.15,6.15); Calibrated: 4/25/2012;
Sensor-Surface: 4 mm (Mechanical Surface Detection)
Electronics: DAE3 Sn378; Calibrated: 4/11/2012

Phantom: R#1 - Sugar SAM (extended range), Rev.2 (24-Feb-12); Type: SAM v4.0; Serial: TP-
1156

e DASY52 52.8.5(1059); SEMCAD X Version 14.6.8 (7028)

Communication System: _GPRS Class 12; Communication System Band: 850 MHz; Frequency: 824.2
MHz, Communication System PAR: 3.17 dB; PMF: 1.440; Duty Cycle: 1:2.075
Medium Parameters used: f=824.2 MHz; ¢ = 0.9066; ¢, = 41.24 mho/m; p = 1.000 kg/m®

Right Head Template/15mm, Area Scan - Not for 2450 FCC TA... (61x161x1): Interpolated grid:
dx=1.500 mm, dy=1.500 mm
Fast SAR: SAR(1g) = 0.874 W/kg; SAR(10g) = 0.593 W/kg

Right Head Template/5x5x7 Zoom Scan (<=3GHz) (21x21x36)/Cube 0: Interpolated grid: dx=1.600
mm, dy=1.600 mm, dz=1.000 mm

Reference Value = 32.845 VV/m, Power Drift = -0.121 dB

Averaged SAR: SAR(1g) = 0.873 W/kg; SAR(10g) = 0.646 W/kg
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FCC ID: IHDP56ND1

Date/Time: 3/22/2013 9:44:33 PM

Test Lab: Motorola Mobility
DUT Serial: 353209050049820
DASY Configuration:

Probe: ES3DV3 - SN3184; ConvF(5.48,5.48,5.48); Calibrated: 4/25/2012;
Sensor-Surface: 4 mm (Mechanical Surface Detection)
Electronics: DAE3 Sn378; Calibrated; 4/11/2012

Phantom: R#1 - Glycol SAM (extended range), Rev.2 (24-Feb-12); Type: SAM v4.0; Serial:
TP-1319

e DASY52 52.8.5(1059); SEMCAD X Version 14.6.8 (7028)

Communication System: _GPRS Class 12; Communication System Band: 1900 MHz; Frequency: 1880
MHz, Communication System PAR: 3.17 dB; PMF: 1.440; Duty Cycle: 1:2.075
Medium Parameters used: f=1880 MHz; ¢ = 1.468; ¢, = 43.81 mho/m; p = 1.000 kg/m?

Right Head Template/15mm, Area Scan - Not for 2450 FCC TA... (61x161x1): Interpolated grid:
dx=1.500 mm, dy=1.500 mm

Fast SAR: SAR(1g) = 0.359 W/kg; SAR(10g) = 0.200 W/kg

Right Head Template/5x5x7 Zoom Scan (<=3GHz) (21x21x36)/Cube 0: Interpolated grid: dx=1.600
mm, dy=1.600 mm, dz=1.000 mm

Reference Value = 15.529 VV/m, Power Drift = 0.021 dB
Averaged SAR: SAR(1g) = 0.364 W/kg; SAR(10g) = 0.216 W/kg
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FCC ID: IHDP56ND1

Date/Time: 3/23/2013 1:11:29 AM

Test Lab: Motorola Mobility
DUT Serial: 353209050049820
DASY Configuration:

Probe: ES3DV3 - SN3184; ConvF(6.15,6.15,6.15); Calibrated: 4/25/2012;
Sensor-Surface: 4 mm (Mechanical Surface Detection)
Electronics: DAE3 Sn378; Calibrated: 4/11/2012

Phantom: R#1 - Sugar SAM (extended range), Rev.2 (24-Feb-12); Type: SAM v4.0; Serial: TP-
1156

e DASY52 52.8.5(1059); SEMCAD X Version 14.6.8 (7028)

Communication System: _WCDMA; Communication System Band: WCDMA-850, Band 5; Frequency:
836.0 MHz, Communication System PAR: 0.00 dB; PMF: 1.000; Duty Cycle: 1:1.000
Medium Parameters used: =836 MHz; ¢ = 0.9343; &, = 41.99 mho/m; p = 1.000 kg/m?

Right Head Template/15mm, Area Scan - Not for 2450 FCC TA... (61x161x1): Interpolated grid:
dx=1.500 mm, dy=1.500 mm

Fast SAR: SAR(1g) = 0.609 W/kg; SAR(10g) = 0.413 W/kg

Right Head Template/5x5x7 Zoom Scan (<=3GHz) (21x21x36)/Cube 0: Interpolated grid: dx=1.600
mm, dy=1.600 mm, dz=1.000 mm

Reference Value = 26.717 VV/m, Power Drift = -0.034 dB
Averaged SAR: SAR(1g) = 0.611 W/kg; SAR(10g) = 0.452 W/kg
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FCC ID: IHDP56ND1

Date/Time: 3/22/2013 10:17:01 PM

Test Lab: Motorola Mobility
DUT Serial: 353209050049820
DASY Configuration:

Probe: ES3DV3 - SN3184; ConvF(5.48,5.48,5.48); Calibrated: 4/25/2012;

Sensor-Surface: 4 mm (Mechanical Surface Detection)

Electronics: DAE3 Sn378; Calibrated: 4/11/2012

Phantom: R#1 - Glycol SAM (extended range), Rev.2 (24-Feb-12); Type: SAM v4.0; Serial:
TP-1319

e DASY52 52.8.5(1059); SEMCAD X Version 14.6.8 (7028)

Communication System: _WCDMA; Communication System Band: WCDMA-1900, Band 2; Frequency:
1880 MHz, Communication System PAR: 0.00 dB; PMF: 1.000; Duty Cycle: 1:1.000
Medium Parameters used: f=1880 MHz; o = 1.468; ¢, = 43.81 mho/m; p = 1.000 kg/m?

Right Head Template/15mm, Area Scan - Not for 2450 FCC TA... (61x161x1): Interpolated grid:
dx=1.500 mm, dy=1.500 mm
Fast SAR: SAR(1g) = 0.649 W/kg; SAR(10g) = 0.362 W/kg

Right Head Template/5x5x7 Zoom Scan (<=3GHz) (21x21x36)/Cube 0: Interpolated grid: dx=1.600
mm, dy=1.600 mm, dz=1.000 mm

Reference Value = 20.884 VV/m, Power Drift = 0.017 dB

Averaged SAR: SAR(1g) = 0.652 W/kg; SAR(10g) = 0.388 W/kg
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FCC ID: IHDP56ND1

Date/Time; 1/18/2013 5:14:32 PM

Test Lab: Motorola Mobility
DUT Serial: 353208050050691

Test Configuration: Cheek Touch
DASY Configuration:

Probe: ES3DV3 - SN3037; ConvF(4.43,4.43,4.43); Calibrated: 9/13/2012;
Sensor-Surface: 4 mm (Mechanical Surface Detection)
Electronics: DAE4 Sn703; Calibrated; 9/11/2012

Phantom: R#4 Glycol SAM (extended range), Rev.2 (24-Feb-12); Type: SAM v4.0; Serial: TP-
1162

e DASY52 52.8.5(1059); SEMCAD X Version 14.6.8 (7028)

Communication System: _Wi-Fi 2450MHz; Communication System Band: 2450MHz WIFI; Frequency:
2437 MHz, Communication System PAR: 0.00 dB; PMF: 1.000; Duty Cycle: 1:1.000
Medium Parameters used: f=2437 MHz; ¢ = 1.847; &, = 39.066 mho/m; p = 1.000 kg/m?

Right Head Template/10mm, Area Scan (91x241x1): Interpolated grid: dx=1.000 mm, dy=1.000
mm
Fast SAR: SAR(1g) = 1.05 W/kg; SAR(10g) = 0.546 W/kg

Right Head Template/5x5x7 Zoom Scan (<=3GHz) (21x21x36)/Cube 0: Interpolated grid: dx=1.600
mm, dy=1.600 mm, dz=1.000 mm

Reference Value = 22.825 V/m, Power Drift =-0.091 dB

Averaged SAR: SAR(1g) = 1.07 W/kg; SAR(10g) = 0.544 W/kg
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MOTOROLA MOBILITY, INC Portable Cellular Phone SAR Test Report Number: 25324-1F FCC ID: IHDP56ND1

Appendix 3

SAR Distribution Plots for Body-Worn Accessory and Mobile
Hotspot Test Results

Exhibit 11



FCC ID: IHDP56ND1

Date/Time:; 3/23/2013 3:38:47 PM

Test Lab: Motorola Mobility
DUT Serial: 353209050049820
DASY Configuration:

Probe: ES3DV3 - SN3184; ConvF(6.19,6.19,6.19); Calibrated: 4/25/2012;
Sensor-Surface: 4 mm (Mechanical Surface Detection)

Electronics: DAE3 Sn378; Calibrated: 4/11/2012

Phantom: R#-1, Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA,; Serial: n/a
DASY52 52.8.5(1059); SEMCAD X Version 14.6.8 (7028)

Communication System: _GPRS Class 12; Communication System Band: 850 MHz; Frequency: 824.2
MHz, Communication System PAR: 3.17 dB; PMF: 1.440; Duty Cycle: 1:2.075
Medium Parameters used: f=824.2 MHz; ¢ = 0.9795; &, = 53.78 mho/m; p = 1.000 kg/m?

Triple Flat Phone Template/Area Scan (15mm), not for EDGES, not for FCC 2450 TA...
(181x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Fast SAR: SAR(1g) = 1.11 W/kg; SAR(10g) = 0.772 W/kg

Triple Flat Phone Template/5x5x7 Zoom Scan (<=3GHz) (21x21x36)/Cube 0: Interpolated grid:
dx=1.600 mm, dy=1.600 mm, dz=1.000 mm

Reference Value = 34.910 VV/m, Power Drift = -0.046 dB

Averaged SAR: SAR(1g) = 1.13 W/kg; SAR(10g) = 0.834 W/kg
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FCC ID: IHDP56ND1

Date/Time: 3/26/2013 12:20:26 PM

Test Lab: Motorola Mobility
DUT Serial: 353209050049820
DASY Configuration:

Probe: ES3DV3 - SN3184; ConvF(4.88,4.88,4.88); Calibrated: 4/25/2012;
Sensor-Surface: 4 mm (Mechanical Surface Detection)

Electronics: DAE3 Sn378; Calibrated: 4/11/2012

Phantom: R#-1, Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a
DASY52 52.8.5(1059); SEMCAD X Version 14.6.8 (7028)

Communication System: _GPRS Class 12; Communication System Band: 1900 MHz; Frequency: 1910
MHz, Communication System PAR: 3.17 dB; PMF: 1.440; Duty Cycle: 1:2.075
Medium Parameters used: f=1910 MHz; o = 1.591; &, = 54.33 mho/m; p = 1.000 kg/m?

Triple Flat Phone Template/Area Scan (15mm), not for EDGES, not for FCC 2450 TA...
(181x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Fast SAR: SAR(1g) = 0.823 W/kg; SAR(10g) = 0.465 W/kg

Triple Flat Phone Template/5x5x7 Zoom Scan (<=3GHz) (21x21x36)/Cube 0: Interpolated grid:
dx=1.600 mm, dy=1.600 mm, dz=1.000 mm

Reference Value = 20.851 VV/m, Power Drift = 0.017 dB

Averaged SAR: SAR(1g) = 0.795 W/kg; SAR(10g) = 0.459 W/kg

-11.47

-15.30

-19.12

Triple Flat Phone Template



FCC ID: IHDP56ND1

Date/Time: 3/23/2013 9:36:19 PM

Test Lab: Motorola Mobility
DUT Serial: 353209050049820
DASY Configuration:

Probe: ES3DV3 - SN3184; ConvF(6.19,6.19,6.19); Calibrated: 4/25/2012;
Sensor-Surface: 4 mm (Mechanical Surface Detection)

Electronics: DAE3 Sn378; Calibrated: 4/11/2012

Phantom: R#-1, Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a
DASY52 52.8.5(1059); SEMCAD X Version 14.6.8 (7028)

Communication System: _WCDMA; Communication System Band: WCDMA-850, Band 5; Frequency:
826.4 MHz, Communication System PAR: 0.00 dB; PMF: 1.000; Duty Cycle: 1:1.000
Medium Parameters used: f=826.4 MHz; ¢ = 0.9820; &, = 53.78 mho/m; p = 1.000 kg/m?

Triple Flat Phone Template/Area Scan (15mm), not for EDGES, not for FCC 2450 TA...
(181x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Fast SAR: SAR(1g) = 1.16 W/kg; SAR(10g) = 0.800 W/kg

Triple Flat Phone Template/5x5x7 Zoom Scan (<=3GHz) (21x21x36)/Cube 0: Interpolated grid:
dx=1.600 mm, dy=1.600 mm, dz=1.000 mm

Reference Value = 34.986 VV/m, Power Drift = -0.013 dB

Averaged SAR: SAR(1g) = 1.17 W/kg; SAR(10g) = 0.861 W/kg

-10.28

Triple Flat Phone Template



FCC ID: IHDP56ND1

Date/Time: 3/24/2013 2:34:55 AM

Test Lab: Motorola Mobility
DUT Serial: 353209050049820
DASY Configuration:

Probe: ES3DV3 - SN3184; ConvF(4.88,4.88,4.88); Calibrated: 4/25/2012;
Sensor-Surface: 4 mm (Mechanical Surface Detection)

Electronics: DAE3 Sn378; Calibrated: 4/11/2012

Phantom: R#-1, Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a
DASY52 52.8.5(1059); SEMCAD X Version 14.6.8 (7028)

Communication System: _WCDMA,; Communication System Band: WCDMA-1900, Band 2; Frequency:
1908 MHz, Communication System PAR: 0.00 dB; PMF: 1.000; Duty Cycle: 1:1.000
Medium Parameters used: f=1907.6 MHz; ¢ = 1.579; & = 54.71 mho/m; p = 1.000 kg/m?

Triple Flat Phone Template/Area Scan (10mm) (261x141x1): Interpolated grid: dx=1.000 mm,
dy=1.000 mm
Fast SAR: SAR(1g) = 1.07 W/kg; SAR(10g) = 0.570 W/kg

Triple Flat Phone Template/5x5x7 Zoom Scan (<=3GHz) (21x21x36)/Cube 0: Interpolated grid:
dx=1.600 mm, dy=1.600 mm, dz=1.000 mm

Reference Value = 23.897 V/m, Power Drift = -0.063 dB

Averaged SAR: SAR(1g) = 1.13 W/kg; SAR(10g) = 0.588 W/kg

-11.06

-14.74

-18.43

Triple Flat Phone Template



FCC ID: IHDP56ND1

Date/Time: 1/17/2013 4:02:38 PM
Test Lab: Motorola Mobility

DUT Serial: 353208050050691
Test Configuration: Left Edge of Phone 10mm from Phantom
DASY Configuration:

Probe: ES3DV3 - SN3037; ConvF(4.13,4.13,4.13); Calibrated: 9/13/2012;
Sensor-Surface: 4 mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1312; Calibrated: 9/4/2012

Phantom: R#4 Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a
DASY52 52.8.5(1059); SEMCAD X Version 14.6.8 (7028)

Communication System: _Wi-Fi 2450MHz; Communication System Band: 2450MHz WIFI; Frequency:
2437 MHz, Communication System PAR: 0.00 dB; PMF: 1.000; Duty Cycle: 1:1.000
Medium Parameters used: f=2437 MHz; o = 1.991; ¢, = 50.957 mho/m; p = 1.000 kg/m?

Triple Flat Phone Template/Area Scan (10mm) (261x141x1): Interpolated grid: dx=1.000 mm,
dy=1.000 mm
Fast SAR: SAR(1g) = 0.374 W/kg; SAR(10g) = 0.190 W/kg

Triple Flat Phone Template/5x5x7 Zoom Scan (<=3GHz) (21x21x36)/Cube 0: Interpolated grid:
dx=1.600 mm, dy=1.600 mm, dz=1.000 mm

Reference Value = 12.236 VV/m, Power Drift = -0.090 dB

Averaged SAR: SAR(1g) = 0.385 W/kg; SAR(10g) = 0.195 W/kg

-13.95

-18.60

-23.25

Triple Flat Phone Template



MOTOROLA MOBILITY, INC Portable Cellular Phone SAR Test Report Number: 25324-1F FCC ID: IHDP56ND1

Appendix 4

Measurement Uncertainty Budget
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MOTOROLA MOBILITY, INC Portable Cellular Phone SAR Test Report Number: 25324-1F

Uncertainty Budget for Device Under Test, for 735 MHz to 3 GHz

FCC ID: IHDP56ND1

Measurement System

Probe Calibration [ES3DV3] E21/7.21 6.0 N 1.00 1 1 6.0 6.0 0
Axial Isotropy E.22/7.21.2 4.7 R 1.73 0.707 0.707 1.9 1.9 )
Hemispherical Isotropy E22/7.212 9.6 R 1.73 0.707 0.707 3.9 3.9 )
Boundary Effect E.23/7.215 1.0 R 1.73 1 1 0.6 0.6 o
Linearity E24/7213 4.7 R 1.73 1 1 2.7 2.7 o
System Detection Limits E25/7.214 1.0 R 1.73 1 1 0.6 0.6 0
Readout Electronics E26/7216 0.3 N 1.00 1 1 0.3 0.3 0
Response Time E2.7/7.21.7 1.1 R 1.73 1 1 0.6 0.6 0
Integration Time E.28/7.2.1.8 1.1 R 1.73 1 1 0.6 0.6 0
RF Ambient Conditions - Noise E.6.1/7.2.3.6 3.0 R 1.73 1 1 1.7 17 )
RF Ambient Conditions - Reflections E.6.1/7.23.6 3.0 R 1.73 1 1 1.7 1.7 0
Probe Positioner Mech. Tolerance E62/7.221 0.4 R 1.73 1 1 0.2 0.2 0
Probe Positioning w.r.t Phantom E.6.3/7.2.2.3 2.9 R 1.73 1 1 1.7 1.7 0
Max. SAR Evaluation (ext., int., avg.) E5/724 34 R 1.73 1 1 2.0 2.0 0
Test sample Related

Test Sample Positioning E42/7.224 34 N 1.00 1 1 34 34 79
Device Holder Uncertainty E.41/7.224.2 45 N 1.00 1 1 45 4.5 11
SAR drift 6.6.2/7.2.35 0.0 R 1.73 1 1 0.0 0.0

Phantom and Tissue Parameters

Phantom Uncertainty E3.1/7.222 6.1 R 1.73 1 1 35 35 0
SAR Correction 1.9 R 1.73 1 0.84 1.1 0.9 0
Liguid Conductivity (measurement) E.3.3/7.233 1.3 N 1.00 0.64 0.43 0.9 0.6 6
Liquid Permittivity (measurement) E.32/7.234 0.7 N 1.00 0.6 0.49 0.4 0.3 6
Combined Standard Uncertainty RSS 11 11 390
Expanded Uncertainty

(95% CONFIDENCE LEVEL) =2 22 22

Exhibit 11
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Calibration Laboratory of @'pﬁ g Schwalzarischor Kallbriordionst
Schmid & Partner =5 ¢ Servica sulsse d'ttalannage
Engineering AG IE,.-—@..E\E Barvizlo svizearo dl laratura

Zoughnussirasso 43, 8004 Zurich, Switzarland % ; m ‘;-f‘r S Bwilas Callbrallen Sarvice
Accradited by tha Swiss Accredilalion Sarvice (SAS) Accraditation Ne,: SCS 108
The Swiss Aceraditniian Sarvico I8 ono of the slfnniorios to tho EA
Multlinteral Agreamant far the recognition of calibratlon cartlilicalos

cient  Motorcla MDb Corlifiante No: ES3-3184_Apr12
CALIBRATION CERTIFICATE

Objoat 'ES3DV3 - SN:3184

Callbration procadure{s) QA CAL-01.v8, QA CAL-23.v4, QA CAL-25.v4

Callbration procadure for dosimelric E-field proboes

Callbration dats; April 25, 2012

Thia ealibration cerificnie doocuments the traceabliity 1o nallonal standards, which realize (he phyaical units of moasummanta (81).
Thio mensuramonta and tha uncaiointios with confldence probabllity are glvan on the following pogos ond are pad ef the conifieals,

All ealibiationg hiive baon conductad in 1ha closed laboratary (aclily: srvironment lemporaturs (22 & 35°C and humidity < 70%.

Callbratian Squipmant uked (METE eritizal for calibralion)

| Primory Standards [} Gil Data (Gartificalo No) _| Schedulad Gatbration
_Powar mater E44108 GB41.200874 28-Mar-12 {No. 217-01508) Api-13
Powor sonsor Ed4124 MY4d1408007 20-Mar-12 {No. 217-01508) | Apr13
Reforence 3 dB Altenuntor | SN: 86084 (30) 27-Mar-12 {No. 217-01531) Apr-13
Refarence 20 dB Attenuator | SN: 86088 (205) A7:MarA3 (Mo 317-01838) Apr-13
Rafarance 30 dB Allaniinlor 8H: 55120 (30h) 27-Mor-12 {(No. 217-01632) Apr-13
| Reference Probs ESI0VZ SN: 3014 20-Dog-11 {No, ES3-3013_Daci1) Dec-12
DAE4 8M: Ba0 10-Jan: !IE_\{NG. DAEA-GHO_Jan12} Jon-13
Sucondary Standarda o Chack Data {In housa} Schodulod Chock
_RF ganomtor HP 0048 | US3IG42U01700 4-Aug-99 {In housa chock Apr-11) In housa chack: Apr-13
Matwark Analyzer HP 67536 LiSA7390505 18:0at={1 (in housa chock Ccl-11) | In houss choeck: Oct-12
Fa
Name Funelion Signatura
Callbratod by; Claudio Loublor Laboratary Tachnislan L%\ A

Appravad by: Kalja Pokavie Toehnleal Managar M

Issuad: April 25, 2012

This calibration coriiicat shall net ba repreduead axeopt In full without wiitten approval of ho laboratory.

Cartificate No; ES3-3184_Apri2 Page 1 of 11



Calibration Laboratory of
Schmid & Partner
Engineering AG

Zaughauasirasae 43, 8004 Zurich, Swilzarland

5 Behwolzariachor Kalibrierdlanst

c Sorvico silada d'dtalannagno

5 Sorvizio svizzoro di faratura
Swiss Callbratlon Sorvice

Accradited by (he Svins Accraditalion Sorvico (SAS) Accroditation Ho.: SCS 108
The Swiss Accroditation Service s ono of the sigantarios 1& the EA
Multlintaral Agraamont for the racagnition of callliratien cerllficatos

Glossary:

TSL tissua simulating liguid

NORMx,y,2 sensilivily In free space

ConvF sanallivity In TSL / NORMz,y.z

pDecP diode compression point

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

ABC modulation dapendant linearization parametars

Polarizallon ¢ ip rotation around probo axis

Polarizatlon 8 4 retation around an axis that is in the plane normal to probe axia (at measuromeant centar),

i.a., 8 =0 Is normal to proba axis

Calibration is Performed According to the Following Standards:

a) |EEE 5td 1528-2003, "IEEE Recommendad Practice for Detarmining the Peak Spatial-Avaeraged Spacific
Absorption Rata (SAR) in tha Human Head fram Wireless Cammunicaliona Davieas: Measuramant
Technigues”, Dacembar 2003

by |EC 62208-1, "Procedure to measure the Specilic Absorption Rate (SAR) for hand-held devices usad in cloga
proximity to the ear (frequency range of 300 MHZz ta 3 GHz)", February 2006

Mathadu Applied and Interpretation of Parameters:

NORMzx,y, 2: Asaossad for E-flald polarization 8 = 0 {f < 800 MHz In TEM-caoll; = 1800 MHz: R22 wavaguida).
NORMz,y,z are only Intermadiate values, La,, the uncertainties of NORMx,y,2 doss nol affect the E*field
uncartainty inside TSL (see below ConvF).

= NORM{@xy.z = NORMx y 2 " fraquency _response (sea Fraguency Responsae Charl), This linoarization s
Implemantad In DASY4 software vorslons later than 4.2, Tha uncerlainty of the fraquancy response is includacd
in the stated uncartainty of ConvF,

s DCPyxy,z: DCP are numarical linearization parametars assessed basad on the data of power sweap wilh CW
algnal (no uncartainty raquirad). DGP does not depend en fraquency nor madia.

+ PAR: PAR Is the Paak to Average Rallo that i5 not calibrated bul determined basad an the signal
charactaristics

s Axy.z Bxyz Cxyz VRxyz A 8, Care numerical linearization paramalers assessad based on the dala of
powar sweap for specilic modulation signal. The paramatars do naot depend on frequency nor media. VIR is the
maximum callbration range exprassad in RMS voltage across Iha dieda,

s ConvF and Boundary Effect Paramaters: Assessad in flal phantom uaing E-lield {(or TEI'l'IprElUI'B Transfar

Standard for f = 800 MHz) and Inside wavegulde using analytical fleld distributions based on power
measuremants for { > B00 MHz. The same setups are used for assessmaent of tha parameters applied for
baundary compensalion (alpha, depth) of which typical uncertainty values are givan. Thase paramelers are
uaad in DASY4 sofllwara lo improve probe accuracy close to the boundary. Tha sansitivity Iin TSL corraspands
to NORMzx,y,z * ConvF wheraby the uncartainty corresponds to that given for ConvF, A fraquency dependant
ConvF is used in DASY version 4.4 and higher which allows extending tha validity from + 50 MHz lo £ 100
MHz.

= Spherical isotropy (30 deviation from Isotropy): In a fleld of low gradients reallzed using a flat phantam
exposed by a patch antenna,

= Sensor Offsel: The sansor offset corresponds o the affsel of vidual measuramant canler from the probe tip
(on probe axls), No tolerance required.

Corlilicate No: ES3-3184_Apri2 Paga 2 of 11



ES30V3 ~ SN:3184 Aprll 25, 2012

Probe ES3DV3

SN:3184

Manufactured:  August 19, 2008
Calibrated: April 25, 2012

Calibrated for DASY/EASY Systems

{Mota: non-compatible with DASY 2 aystaml)

Corilficalo No: ES3:3184_Apri2 Paga 3 of 11



E33DV3- SN:3184 April 25, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3184

Basic Calibration Parameters

) Sonsor X Sonsor Y Sanaar Z Une {(k=2)
Mm,_{},l_ygagfm Py 1.24 1.38 1.25 +10.1%
| DEP (mV) 101.9 9.5 | 100.6

Modulation Calibration Parameters

uip Communication Systom Namo PAR A it c VR Une"
= ___1I% ., dn di di myv (k=2)
0 cw 0.00 000 | 0.00 100 | 1588 | #3.0%

000 | 000 100 | 163.2
0,00 0,00 1.00 156.8

P =€

The mf.mrmd uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the cnvera?a factor k=2, which for a normal distribution corresponds lo a coverage
prabability of approximataly 95%.

: Tho uncorainties of NormX,Y,Z do nol nifecl the Elfiald unearainty Inalda TSL (fon Pagos 5 ond @),

o Mumarical inearzation paremoter: uncorolnly nol requlrad,

, Uncerlainty & detarmined uaing the max, deviation from linear respanse opplylng rectangular distribution and Is oxprassad for tho square of the
lild valus.

Cortilicate No; ES3-3184_Apri2 Paga 4 af 11



ES3DV3- 5N:31084 April 26, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3184

Calibration Parameter Determined In Head Tissue Simulating Medla

2 . Ralative | Conductivity Dapth Unet.
(MHz} Parmittivity (8im}) ConvF X | ConvFY | ConvFZ | Alpha | (mm) |  (k=2)
750 41.8 0.89 6.30 6.38 6.38 0.24 2.29 120 %
f8i5 41.5 0.90 G6.15 6.16 B8.15 0.70 1.20 ilj?.ﬂ %
1810 40.0 1.40 5.48 6.48 5.48 0.80 1.28 $120%
1850 400 | 140 519 | 518 518 | 065 | 138 | $120%
2450 39.2 1.80 4.61 4.61 4.61 0.80 1.32 $120%
| 2600 | 39.0 1.96 4.40 4.40 4.40 0.80 1.35 + 120 %

* Fraquency validily of 4 100 Mz only applios for DASY vi.4 and higher (soo Page 2), also Itis rostrictad o 2 50 Mz, The uncerialnly is the RSS
of the CanvF unsarialnly al ealiration froquansy and the unearalnly for tha indicatod froquancy band,

' At froquancies balow 3 GHz, 1ho valldity of lissuo parsmoters (i and &) con be relozed to & 10% If liquid compensation farmula s appliod io
minasured SAR voluos, Al frequanclas above 3 GHz, tho validity of ssua paramatars (o and o) Is raslricled to + 6%, Tho uncerainly is the RSS of
the ConvF uncerainly for indicaled largat lssus paramators.

Corlificala Ne: ES3-3184_Apri2 Pago 5 of 11



ES3DV3- SMN:3184 Aprll 26, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3184

Calibration Parameter Datermined In Bn_dy Tissue Simulating Media

Rolative _ | Conductivity | Dapth Unat.
| f(MHz)® | Paormittivity” (5im)" ConvF X | ConvFY | ConvFZ | Alpha | (mm) (k=2)
750 65.6 0.96 628 | 628 6,20 0.63 1.40 +12.0 %
835 | 552 0.87 619 | 819 | 649 | 053 | 140 | £120%
1810 53.3 1.52 4.88 4.88 4,88 055 | 148 | £120%
1850 63,3 1.62 4.87 4.87 487 | 053 1.67 £12.0 %
2450 52.7 1.95 4,33 4,33 4,33 080 | 086 | $12.0%
2600 52.5 216 4.13 4.13 4,13 080 | 089 | $120%

© Fraquancy valldiy af £ 100 MHz only applias for DASY va.4 and highor (soo Paga 2), olse Il [a reatictod o + 50 MH2, The uncartainty is the RSS
af tha ConvF uncarainty at callbration lrequancy and tha uncorainly far tha indieatad lroguoney band.

f Al fraquoncios halow 3 GHz, the validity of tissue paramators (¢ and &) can be relaxed to & 18% Il llguid compananlian farmuln s appliod o
maasurad SAR valuas, Al froquancies abava 3 GHz, tha validily of lissue paramelors (o and o) is resiclad o & 5%, The uncartainty is the RES of
the ConvF uncoralnly for indicated tnrgol tissun paramolars,

Corlificale Mo: ES3-3184_Apr12 Page 8ol 11



ES30V3- SN:3184 Aprll 26, 2012

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

Uncertalnty of Fragquency Response of E-flald: + 6.3% (k=2)

Cartificate No: ES3:-:3184_Apri2 Paga 7 of 11



ES3DV3- SN:3184 April 25, 2012

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz, R22
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Uncartainty of Axlal Isotropy Assessmant: * 0.5% (k=2)
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April 25, 2012

(TEM cell , f = 900 MHz)

Dynamic Range f(SAR}qaq)

ES3DV3- 5N:3184
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102
e
not compensntad

Uncartainty of Linearity Assessmant: * 0.6% (k=2)

104
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ES3DV3- SN:3184

April 25, 2012
Conversion Factor Assessment
[ = 836 MHz, WGLS RS (H_convF) = 1810 MH2z, WGLS R22 (H_convF)
A |
a0
Ak ‘
i "".,. e y ‘
E 1. : & i
L
mi
nu;‘l ] |-'||_ i ;'u i i “ i lh-:)n d|“-Iil.”ﬁ.“lﬁ“-lﬂ]““‘l“- i....{;i:.'.ﬂ
!"Fﬂ al e m-u-u lli:itll' G ﬂl:ltl.l"hl
Deviation from Isotropy in Liquid
Error (4, 9), f = 900 MHz
1.0
oa T 1 1
0.6 --
0.4 --
g 0.2 ==
‘T 0.0 -
02 | aitits
=0.4 h-..
0.0 =
-
-0.8
A T

-i0 -086 -08 -04 -02 00 02 04 06 0B 10
Uncertainty of Spherical Isotropy Assessmant: & 2.6% (k=2)
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ES30V3- 8N:3184

Agprll 25, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3184

Other Probe Parameters

Carlificate No: ES3-3184_Apr12

Sensor Arrangoment Triangular
Connactor Angla (%) - 1323
Machanical Surlace Dataclion Maoda anablad
| Oplical Surface Detection Mode disablad
"Prabe Overall Length 337 mm
“Prabe Body Diamater 10 mm
Tip Langih 10 mm
Tip Dinmeter 4mm
Proba Tip to Sonsor X Callbration Point 2mm
Probe Tip to Sensor ¥ Calibration Point 2 mm
Probo Tip to Sensor Z Callbration Point 2mm
Recommandad Maeasuremant Distance from Surlace 3mm

Fago 11 of 11



. . W,
Calibration Laboratory of \U’ Schweizerischer Kalibrierdienst

Schmid & Partner ﬁm& Service suisse d'étalonnage
Engineering AG NS Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland “, s Swiss Calibration Service

HERNS
’/’f’uln\l‘\‘
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agreement for the recognition of calibration certificates

Client Motorola MDb Certificate No: ES3-3037_Sep12

CALIBRATION CERTIFICATE

Object ES3DV3 - SN:3037

QA CAL-01.v8, QA CAL-23.v4, QA CAL-25.v4
Calibration procedure for dosimetric E-field probes

Calibration procedure(s)

September 13, 2012

Calibration date:

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

All 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 meter E4419B GB41293874 29-Mar-12 (No. 217-01508) Apr-13

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

Reference 3 dB Attenuator SN: §5054 (3c) 27-Mar-12 (No. 217-01531) Apr-13

Reference 20 dB Attenuator SN: S5086 (20b) 27-Mar-12 (No. 217-01529) Apr-13

Reference 30 dB Attenuator SN: §5129 (30b) 27-Mar-12 (No. 217-01632) Apr-13

Reference Probe ES3DV2 SN: 3013 29-Dec-11 (No. ES3-3013_Dec11) Dec-12
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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 B,C modulation dependent linearization parameters

Polarization ¢ o rotation around probe axis

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

i.e., 9 =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

b) [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  NORMzx,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E2 field
uncertainty inside TSL (see below ConvF).

o  NORM(f)x,y,z = NORMx,y,z * frequency_response (see Frequency 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 uncertainty of ConvF.

e 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.

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

o Axy,z Bxy,z 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 voltage across the diode.

e 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 to 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 |

ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100

MHz.
|
I

e Spherical isofropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

e  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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ES3DV3- SN:3037

September 13, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3037

Basic Calibration Parameters

Sensor X SensorY Sensor Z Unc (k=2)
Norm (uV/(V/im)*)* 1.13 0.84 0.97 +10.1 %
DCP (mV)"” 102.8 103.8 101.9
Modulation Calibration Parameters
uib Communication System Name PAR A B c VR Unc™
dB dB dB mV (k=2)
0 cwW 0.00 X 0.00 0.00 1.00 148.4 | +35%
Y 0.00 0.00 1.00 162.2
z 0.00 0.00 1.00 177.4

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%.

A The uncertainties of NormX,Y,Z do not affect the E%-field uncertainty inside TSL (see Pages 5 and 6).

& Numerical linearization parameter: uncertainty not required.

E Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the

field value.
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ES3DV3- SN:3037 September 13, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3037

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.

f(MHz)® | Permittivity" (Stm)* ConvF X | ConvFY | ConvFZ | Alpha (mm) (k=2)
750 41.9 0.89 6.46 6.46 6.46 0.24 2.00 £12.0%
835 41.5 0.90 6.23 6.23 6.23 0.72 1.8 +12.0%
1810 40.0 1.40 5.15 5.15 5.156 0.78 1.16 +£12.0 %
1950 40.0 1.40 4.96 4.96 4.96 0.79 1.15 +12.0%
2450 39.2 1.80 4.43 443 4.43 0.77 1.22 +12.0%
2600 39.0 1.96 4.23 4.23 4.23 0.80 1.22 +12.0%

¢ Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

F At frequencies below 3 GHz, the validily of tissue parameters (s and o) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (s and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.
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ES3DV3- SN:3037

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3037

Calibration Parameter Determined in Body Tissue Simulating Media

September 13, 2012

Relative Conductivity Depth Unct.

f(MHz)® | Permittivity" (sim)* ConvF X | ConvFY | ConvFZ | Alpha (mm) (k=2)
750 55.5 0.96 6.22 6.22 6.22 0.51 1.37 +12.0 %
835 55.2 0.97 6.16 6.16 6.16 0.34 1.69 +12.0%
1810 53.3 1.52 4.83 4.83 4.83 0.66 1.32 +12.0 %
1950 53.3 1.52 4.76 4.76 4.76 0.63 1.31 +12.0 %
2450 52.7 1.95 4.13 4.13 4.13 0.80 0.98 +12.0 %
2600 52.5 2.16 3.92 3.92 3.92 0.80 0.98 +12.0 %

© Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

F At frequencies below 3 GHz, the validity of tissue parameters (e and c) can be relaxed to + 10% if liquid compensation formula is applied to

measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is restricted to + 5%. The uncertainty is the RSS of

the ConvF uncertainty for indicated target tissue parameters.
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ES3DV3- SN:3037

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

1.5

September 13, 2012

TeTTTIT

T

1.0+

Frequency response (normalized)
5 B g‘?l T

TT

T

oy 2 OSSO SOUUTROUOO OUUR SURUOOP USRI SRRSO SONOTNONOONE SUSUOOO: AU

0.5—1 [

Le]
R22

Uncertainty of Frequency Response of E-field: * 6.3% (k=2)
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ES3DV3- SN:3037 September 13, 2012

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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ES3DV3- SN:3037 September 13, 2012

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

f = 835 MHz,WGLS R9 (H_convF) f = 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:3037

September 13, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3037

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 103
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 2mm
Prohe Tip to Sensor Y Calibration Point 2 mm
Probe Tip to Sensor Z Calibration Point 2mm
Recommended Measurement Distance from Surface 3 mm
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