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Annex A: Probe sensitivity and reference signal measurement plots
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Figure Al: Probe calibration data for coil and probe
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Figure A3: Reference voice simulated signal and noise
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Annex B: TMFS system validation and ambient data/plots
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Date/Time: 5/12/2011 3:20:11 PM
Test Laboratory: RIM Testing Services
TMFS_Validation_Noise_05_12_11
DUT: TMFS; Type: TMFS-1

Communication System: CW; Communication System Band: D1800 (1800.0 MHz); Frequency:
835 MHz, Frequency: 1800 MHz;Communication System PAR: 0 dB

Medium parameters used: 6 = 0 mho/m, & = 1; p = 0 kg/m®

Phantom section: TCoil Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: AM1DV?2 - 1016; ; Calibrated: 3/7/2011

Sensor-Surface: 0Omm (Fix Surface)

Electronics: DAE3 Sn472; Calibrated: 3/7/2011

Phantom: HAC RF Test Arch with AMCC; Type: SD HAC P01 BA;
Measurement SW: DASY52, Version 52.6 (2); SEMCAD X Version 14.4.4 (2829)

T-Coil scan/Background Noise/z (axial) noise/ABM [HAC-2007] Noise(x,y,z)
(Ix1x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Off

Output Gain: 0

Measure Window Start: 2000ms

Measure Window Length: 5000ms

Device Reference Point: 0, 0, -6.3 mm

Cursor:
ABM2 =-59.10 dB A/m
Location: 0, 0, 13 mm
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T-Coil scan/Background Noise/x (longitudinal) noise/ABM [HAC-
2007] Noise(x,y,z) (1x1x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Off

Output Gain: 0

Measure Window Start: 2000ms

Measure Window Length: 5000ms

Device Reference Point: 0, 0, -6.3 mm
Cursor:

ABM2 =-59.05 dB A/m

Location: 0, 0, 13 mm

T-Coil scan/Background Noise/y (transversal) noise/ABM [HAC-
2007] Noise(x,y,z) (1x1x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Off

Output Gain: 0

Measure Window Start: 2000ms

Measure Window Length: 5000ms

Device Reference Point: 0, 0, -6.3 mm
Cursor:

ABM2 =-59.15 dB A/m

Location: 0, 0, 13 mm

T-Coil scan/TMFS Validation/z (axial) 8 x 8 step 2/ABM [HAC-
2007] Signal(x,y,z) (5x5x1):

Measurement grid: dx=10mm, dy=10mm
Signal Type: 1 kHz Sine

Output Gain: 35.05

Measure Window Start: Oms

Measure Window Length: 1000ms

BWC applied: -0.0022 dB

Device Reference Point: 0, 0, -6.3 mm
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Cursor:

Cursor:

Cursor:

ABM1 comp =-20.50 dB A/m
BWC Factor = -0.0022 dB
Location: 0, 0, 3.7 mm

T-Coil scan/TMFS Validation/x (longitudinal) 52 x 16 step 4/ABM
[HAC-2007] Signal(x,y,z) (14x5x1):

Measurement grid: dx=10mm, dy=10mm
Signal Type: 1 kHz Sine

Output Gain: 35.05

Measure Window Start: Oms

Measure Window Length: 1000ms

BWC applied: -0.0022 dB

Device Reference Point: 0, 0, -6.3 mm

ABM1 comp = -25.54 dB A/Im
BWC Factor = -0.0022 dB
Location: -18, 0, 3.7 mm

T-Coil scan/TMFS Validation/y (transversal) 16 x 52 step 4/ABM
[HAC-2007] Signal(x,y,z) (5x14x1):

Measurement grid: dx=10mm, dy=10mm
Signal Type: 1 kHz Sine

Output Gain: 35.05

Measure Window Start: Oms

Measure Window Length: 1000ms

BWC applied: -0.0022 dB

Device Reference Point: 0, 0, -6.3 mm

ABM1 comp = -26.66 dB A/Im
BWC Factor = -0.0022 dB
Location: 0, -18, 3.7 mm

T-Coil scan/TMFS Validation/z (axial) at center 100% gain/ABM
[HAC-2007] Freq Resp(x,y,z,f) (1x1x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_multisine_50_10k_10s.wav
Output Gain: 87.2

Measure Window Start: 2000ms

Measure Window Length: 5000ms

BWC applied: 13.14 dB

Device Reference Point: 0, 0, -6.3 mm
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Cursor:
Diff=1.97 dB

BWC Factor = 13.14 dB

Location: 0, 0, 3.7 mm
dB
0

0 dB = 1.000A/m
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Background Noise/z (axial) noise/ABM [HAC-2007] Noise Spectrum(x,y.z,f)
Loc: 0, 0, 13 mm ABEM: D4Sm
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Background Maoisefy (transversal) noisef ABM [HAC-2007] Moise Spectrumisx v,z 1)
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Date/Time: 5/27/2011 9:29:30 AM

Test Laboratory: RIM Testing Services

HAC T-Coil TMFS _validation_ambient noise

DUT: TMFS; Type: TMFS-1

Communication System: CW; Frequency: 835 MHz;Communication System PAR: 0 dB
Medium parameters used: 6 = 0 mho/m, & = 1; p = 0 kg/m®
Phantom section: TCoil Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

T-Coil scan/Background Noise/z noise in AMCC (no signal should appear)/ABM

Probe: AM1DV3 - 3062; ; Calibrated: 4/7/2011

Sensor-Surface: 0Omm (Fix Surface)

Electronics: DAE3 Sn472; Calibrated: 3/7/2011

Phantom: HAC RF Test Arch with AMCC; Type: SD HAC P01 BA;

Measurement SW: DASY52, Version 52.6 (2); SEMCAD X Version 14.4.4 (2829)

[HAC-2007] Noise(x,y,z) (1x1x1):
Measurement grid: dx=10mm, dy=10mm
Signal Type: Off

Output Gain: 0

Measure Window Start: 2000ms
Measure Window Length: 5000ms
Device Reference Point: 0, 0, -6.3 mm

Cursor:
ABM2 =-50.68 dB A/m
Location: 0, 360, -262 mm
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T-Coil scan/Background Noise/z (axial) noise/ABM [HAC-2007]

Cursor:

Cursor:

Cursor:

Noise(X,y,z) (1x1x1):
Measurement grid: dx=10mm, dy=10mm
Signal Type: Off

Output Gain: 0

Measure Window Start: 2000ms
Measure Window Length: 5000ms
Device Reference Point: 0, 0, -6.3 mm

ABM2 =-50.69 dB A/m
Location: 0, 0, 13 mm

T-Coil scan/Background Noise/x (longitudinal) noise/ABM [HAC-
2007] Noise(x,y,z) (1x1x1):

Measurement grid: dx=10mm, dy=10mm
Signal Type: Off

Output Gain: 0

Measure Window Start: 2000ms
Measure Window Length: 5000ms
Device Reference Point: 0, 0, -6.3 mm

ABM2 =-50.66 dB A/m
Location: 0, 0, 13 mm

T-Coil scan/Background Noise/y (transversal) noise/ABM [HAC-
2007] Noise(x,y,z) (1x1x1):

Measurement grid: dx=10mm, dy=10mm
Signal Type: Off

Output Gain: 0

Measure Window Start: 2000ms
Measure Window Length: 5000ms
Device Reference Point: 0, 0, -6.3 mm

ABM2 =-50.63 dB A/m
Location: 0, 0, 13 mm
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T-Coil scan/TMFS Validation/z (axial) 8 x 8 step 2/ABM [HAC-
2007] Signal(x,y,z) (5x5x1):

Measurement grid: dx=10mm, dy=10mm
Signal Type: 1 kHz Sine

Output Gain: 35.05

Measure Window Start: 0ms
Measure Window Length: 1000ms
BWC applied: -0.0062 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABM1 comp =-20.69 dB A/Im
BWC Factor = -0.0062 dB
Location: 0, 2, 3.7 mm

T-Coil scan/TMFS Validation/x (longitudinal) 52 x 16 step 4/ABM

[HAC-2007] Signal(x,y,z) (14x5x1):
Measurement grid: dx=10mm, dy=10mm

Signal Type: 1 kHz Sine

Output Gain: 35.05

Measure Window Start: Oms
Measure Window Length: 1000ms
BWC applied: -0.0062 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABM1 comp =-26.15 dB A/m
BWC Factor = -0.0062 dB
Location: -18, 0, 3.7 mm

T-Coil scan/TMFS Validation/y (transversal) 16 x 52 step 4/ABM

[HAC-2007] Signal(x,y,z) (5x14x1):
Measurement grid: dx=10mm, dy=10mm

Signal Type: 1 kHz Sine

Output Gain: 35.05

Measure Window Start: Oms
Measure Window Length: 1000ms
BW(C applied: -0.0062 dB

Device Reference Point: 0, 0, -6.3 mm
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Cursor:
ABM1 comp =-26.19 dB A/m
BWC Factor = -0.0062 dB
Location: 0, -18, 3.7 mm
T-Coil scan/TMFS Validation/z (axial) at center 100% gain/ABM
[HAC-2007] Freq Resp(x,y,z,f) (1x1x1):
Measurement grid: dx=10mm, dy=10mm
Signal Type: Audio File (.wav) 48k_multisine_50_ 10k 10s.wav
Output Gain: 87.2
Measure Window Start: 2000ms
Measure Window Length: 5000ms
BWC applied: 13.14 dB
Device Reference Point: 0, 0, -6.3 mm
Cursor:

dB

Diff =1.91 dB
BWC Factor = 13.14 dB
Location: 0, 0, 3.7 mm

0 dB = 1.000A/m
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Background Noise/z {axaal) noise/ABM [HAC-2007] Noise Spectrumix.v.z.f)
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Baclground MNoisefy (transwversal) noisefABN [HAC-2007] Moize Spectnum(z, v,z 1)
Loe: 0, 0, 135 mm ABM: Ob5m
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Annex C: Audio Band Magnetic measurement data and plots
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Date/Time: 5/26/2011 3:33:15 PM

Test Laboratory: RIM Testing Services

HAC T-Coil_GSM850_axial
DUT: BlackBerry; Type: Sample

Communication System: GSM 850; Communication System Band: GSM 850; Frequency: 836.8
MHz, Frequency: 824.2 MHz, Frequency: 848.8 MHz; Communication System PAR: 9.191 dB
Medium parameters used: 6 =0 mho/m, & =1; p = Okg/m

Phantom section: TCoil Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: AM1DV3 - 3062; ; Calibrated: 4/7/2011

Sensor-Surface: 0Omm (Fix Surface)

Electronics: DAE3 Sn472; Calibrated: 3/7/2011

Phantom: HAC RF Test Arch with AMCC; Type: SD HAC P01 BA;
Measurement SW: DASY52, Version 52.6 (2); SEMCAD X Version 14.4.4 (2829)

T-Coil scan/General Scans 2/z (axial) 5.0mm 50 x 50/ABM [HAC-2007]
SNR(x,y,z) (11x11x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm
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T-Coil scan/General Scans 2 2/z (axial) 2mm 8 x 8/ABM [HAC-2007]
SNR(x,y,z) (5x5x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm
Cursor:

ABM1/ABM2 = 26.45 dB

ABM1 comp = 22.50 dB A/m

BWC Factor =0.15 dB

Location: -3, 19, 4.4 mm

T-Coil scan/General Scans 2/z (axial) 2mm 8 x 8/ABM [HAC-2007]
SNR(x,y,z) (5x5x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm
Cursor:

ABM1/ABM2 = 20.37 dB

ABM1 comp =15.49 dB A/m

BWC Factor = 0.15 dB

Location: -5, 13, 4.4 mm

T-Coil scan/General Scans 2 2 2/z (axial) 2mm 8 x 8/ABM [HAC-
2007] SNR(x,y,z) (5x5x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav
Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm
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Cursor:
ABM1/ABM2 = 26.16 dB
ABM1 comp =23.00 dB A/m
BWC Factor = 0.15 dB
Location: -3, 19, 4.4 mm

T-Coil scan/General Scans z (axial) wideband at best SN ABM
[HAC-2007] Freq Resp(x,y,z,f) (1x1x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_300-3000_2s.wav

Output Gain: 69.12

Measure Window Start: 300ms
Measure Window Length: 2000ms
BWC applied: 10.78 dB

Device Reference Point: 0, 0, -6.3 mm

dB

— -5.bb

-11.12

-16.69

-22.2h

-27.61

0dB =1.000
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General Scans 27z (amal) wideband at best S/ 2/aBM [HAC-2007] Freg Resp(z v,z f)
Loc: -5, 15, 3.7 nun DifY: 1 .074E
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General Scans 2 2 2z (asal) wideband at best 5/ 2 2/ ABM [HAC-2007] Freq Resp(zy.zf)
Loc: -5, 15, 3.7 nun Dnff 0.954E
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Date/Time: 5/27/2011 12:32:17 PM
Test Laboratory: RIM Testing Services
HAC T-Coil_GSM850_radial T
DUT: BlackBerry; Type: Sample

Communication System: GSM 850; Communication System Band: GSM 850; Frequency: 836.8
MHz, Frequency: 824.2 MHz, Frequency: 848.8 MHz; Communication System PAR: 9.191 dB
Medium parameters used: 6 = 0 mho/m, & = 1; p = 0 kg/m’

Phantom section: TCoil Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: AM1DV3 - 3062; ; Calibrated: 4/7/2011

Sensor-Surface: 0Omm (Fix Surface)

Electronics: DAE3 Sn472; Calibrated: 3/7/2011

Phantom: HAC RF Test Arch with AMCC; Type: SD HAC P01 BA;
Measurement SW: DASY52, Version 52.6 (2); SEMCAD X Version 14.4.4 (2829)

T-Coil scan/General Scans 2/y (transversal) 5.0mm 50 x 50/ABM [HAC-2007]
SNR(x,y,z) (11x11x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm
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T-Coil scan/General Scans 2 2/y (transversal) 2mm 8 x 8/ABM
[HAC-2007] SNR(x,y,z) (5x5x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm
Cursor:

ABM1/ABM2 = 23.93 dB

ABM1 comp = 4.94 dB A/m

BWC Factor =0.15 dB

Location: -5, 4, 4.4 mm

T-Coil scan/General Scans 2/y (transversal) 2mm 8 x 8/ABM [HAC-
2007] SNR(x,y,z) (5x5x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm
Cursor:

ABM1/ABM2 = 23.84 dB

ABM1 comp =5.82 dB A/m

BWC Factor = 0.15 dB

Location: -3, 4, 4.4 mm

T-Coil scan/General Scans 2 2 2/y (transversal) 2mm 8 x 8/ABM
[HAC-2007] SNR(x,y,z) (5x5x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav
Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm
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Cursor:

ABM1/ABM2 = 23.46 dB
ABM1 comp = 6.09 dB A/m
BWC Factor = 0.15 dB
Location: -3, 4, 4.4 mm

dB

— -8.3b

-16.71

-25.07

-33.42

-41.78

0 dB =1.000
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Date/Time: 5/27/2011 12:15:18 PM
Test Laboratory: RIM Testing Services
HAC T-Coil_GSM850_Radial L
DUT: BlackBerry; Type: Sample

Communication System: GSM 850; Communication System Band: GSM 850; Frequency: 836.8
MHz, Frequency: 824.2 MHz, Frequency: 848.8 MHz; Communication System PAR: 9.191 dB
Medium parameters used: 6 =0 mho/m, &, =1; p = Okg/m

Phantom section: TCoil Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: AM1DV3 - 3062; ; Calibrated: 4/7/2011

Sensor-Surface: 0Omm (Fix Surface)

Electronics: DAE3 Sn472; Calibrated: 3/7/2011

Phantom: HAC RF Test Arch with AMCC; Type: SD HAC P01 BA;
Measurement SW: DASY52, Version 52.6 (2); SEMCAD X Version 14.4.4 (2829)

T-Coil scan/General Scans 2/x (longitudinal) 5.0mm 50 x 50/ABM [HAC-2007]
SNR(x,y,z) (11x11x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm
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T-Coil scan/General Scans 2 2/x (longitudinal) 2mm 8 x 8/ABM
[HAC-2007] SNR(x,y,z) (5x5x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm
Cursor:

ABM1/ABM2 = 28.24 dB

ABM1 comp =12.81 dB A/m

BWC Factor =0.15 dB

Location: 7, 19, 4.4 mm

T-Coil scan/General Scans 2/x (longitudinal) 2mm 8 x 8/ABM
[HAC-2007] SNR(X,y,z) (5x5x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm
Cursor:

ABM1/ABM2 = 26.91 dB

ABM1 comp =8.57 dB A/m

BWC Factor = 0.15 dB

Location: 5, 13, 4.4 mm

T-Coil scan/General Scans 2 2 2/x (longitudinal) 2mm 8 x 8/ABM
[HAC-2007] SNR(x,y,z) (5x5x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav
Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm
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Cursor:
ABM1/ABM2 = 26.69 dB
ABM1 comp = 12.91 dB A/m
BWC Factor = 0.15 dB
Location: 7, 19, 4.4 mm

dB

-6.94

-13.88

-20.81

-27.7h

-34.69

0dB =1.000
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Date/Time: 5/12/2011 5:57:03 PM
Test Laboratory: RIM Testing Services
HAC T-Coil_GSM1900_Axial
DUT: BlackBerry; Type: Sample

Communication System: GSM 1900; Frequency: 1880 MHz, Frequency: 1850.2 MHz,
Frequency: 1909.8 MHz;Communication System PAR: 9. 191 dB

Medium parameters used: 6 =0 mho/m, &, =1; p = Okg/m

Phantom section: TCoil Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

e Probe: AM1DV?2 - 1016; ; Calibrated: 3/7/2011
o]
Sensor-Surface: 0Omm (Fix Surface)
Electronics: DAE3 Sn472; Calibrated: 3/7/2011
Phantom: HAC RF Test Arch with AMCC; Type: SD HAC P01 BA;
Measurement SW: DASY52, Version 52.6 (2); SEMCAD X Version 14.4.4 (2829)

T-Coil scan/General Scans 2/z (axial) 5.0mm 50 x 50/ABM [HAC-2007]
SNR(x,y,z) (11x11x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm
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T-Coil scan/General Scans 2 2/z (axial) 2mm 8 x 8/ABM [HAC-2007]
SNR(x,y,z) (5x5x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav
Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABM1/ABM2 = 24.41 dB
ABM1 comp =14.76 dB A/m
BWC Factor = 0.15 dB
Location: -3, 13, 4.4 mm

T-Coil scan/General Scans 2/z (axial) 2mm 8 x 8/ABM [HAC-2007]

SNR(x,y,z) (5x5x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav
Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABM1/ABM2 = 23.94 dB
ABM1 comp = 14.87 dB A/m
BWC Factor = 0.15 dB
Location: -3, 13, 4.4 mm
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T-Coil scan/General Scans 2 2 2/z (axial) 2mm 8 x 8/ABM [HAC-
2007] SNR(x,y,z) (5x5x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav
Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABM1/ABM2 =23.31 dB
ABM1 comp = 14.26 dB A/m
BWC Factor = 0.15 dB
Location: -3, 15, 4.4 mm

T-Coil scan/General Scans z (axial) wideband at best S/IN 2/ABM
[HAC-2007] Freq Resp(x,y,z,f) (1x1x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_300-3000_2s.wav
Output Gain: 69.12

Measure Window Start: 2000ms

Measure Window Length: 4000ms

BWC applied: 10.79 dB
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Date/Time: 5/12/2011 6:13:40 PM
Test Laboratory: RIM Testing Services
HAC T-Coil_GSM1900_Radial_L
DUT: BlackBerry; Type: Sample

Communication System: GSM 1900; Frequency: 1880 MHz, Frequency: 1850.2 MHz,
Frequency: 1909.8 MHz;Communication System PAR: 9. 191 dB

Medium parameters used: 6 =0 mho/m, & =1; p = Okg/m

Phantom section: TCoil Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

e Probe: AM1DV?2 - 1016; ; Calibrated: 3/7/2011
o]
Sensor-Surface: 0Omm (Fix Surface)
Electronics: DAE3 Sn472; Calibrated: 3/7/2011
Phantom: HAC RF Test Arch with AMCC; Type: SD HAC P01 BA;
Measurement SW: DASY52, Version 52.6 (2); SEMCAD X Version 14.4.4 (2829)

T-Coil scan/General Scans 2/x (longitudinal) 5.0mm 50 x 50 HAC switch
off/ABM [HAC-2007] SNR(x,y,z) (11x11x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm
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T-Coil scan/General Scans 2 2/x (longitudinal) 2mm 8 x 8/ABM
[HAC-2007] SNR(x,y,z) (5x5x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm
Cursor:

ABM1/ABM2 = 29.27 dB

ABM1 comp =7.93 dB A/m

BWC Factor =0.15 dB

Location: 5, 15, 4.4 mm

T-Coil scan/General Scans 2/x (longitudinal) 2mm 8 x 8/ ABM [HAC-2007]
SNR(x,y,z) (5x5x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm
Cursor:

ABM1/ABM2 = 28.78 dB

ABM1 comp =8.04 dB A/m

BWC Factor =0.15 dB

Location: 5, 15, 4.4 mm

T-Coil scan/General Scans 2 2 2/x (longitudinal) 2mm 8 x 8/ABM
[HAC-2007] SNR(x,y,z) (5x5x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav
Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm
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Cursor:

ABM1/ABM2 = 28.09 dB
ABM1 comp =7.91dB A/m
BWC Factor = 0.15 dB
Location: 5, 15, 4.4 mm

dB

-1.27

-14.55

-21.82

-29.10

-36.37

0 dB =1.000
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Date/Time: 5/12/2011 6:31:05 PM

Test Laboratory: RIM Testing Services

HAC T-Coil_GSM1900_Radial_T
DUT: BlackBerry; Type: Sample

Communication System: GSM 1900; Frequency: 1880 MHz, Frequency: 1850.2 MHz,
Frequency: 1909.8 MHz;Communication System PAR: 9. 191 dB

Medium parameters used: 6 =0 mho/m, &, =1; p = Okg/m

Phantom section: TCoil Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: AM1DV?2 - 1016; ; Calibrated: 3/7/2011

Sensor-Surface: 0Omm (Fix Surface)

Electronics: DAE3 Sn472; Calibrated: 3/7/2011

Phantom: HAC RF Test Arch with AMCC; Type: SD HAC P01 BA;
Measurement SW: DASY52, Version 52.6 (2); SEMCAD X Version 14.4.4 (2829)

T-Coil scan/General Scans 2/y (transversal) 5.0mm 50 x 50/ABM [HAC-2007]
SNR(x,y,z) (11x11x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm
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T-Coil scan/General Scans 2 2/y (transversal) 2mm 8 x 8/ABM
[HAC-2007] SNR(x,y,z) (5x5x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm
Cursor:

ABM1/ABM2 =50.14 dB

ABM1 comp =4.20 dB A/m

BWC Factor =0.15 dB

Location: -3, 3, 4.4 mm

T-Coil scan/General Scans 2/y (transversal) 2mm 8 x 8/ABM [HAC-2007]
SNR(x,y,z) (5x5x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm
Cursor:

ABM1/ABM2 = 50.75 dB

ABM1 comp =4.45dB A/m

BWC Factor = 0.15 dB

Location: -1, 3, 4.4 mm

T-Coil scan/General Scans 2 2 2/y (transversal) 2mm 8 x 8/ABM
[HAC-2007] SNR(x,y,z) (5x5x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav
Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm
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Cursor:
ABM1/ABM2 =51.22 dB
ABM1 comp = 3.29 dB A/m
BWC Factor = 0.15 dB
Location: -5, 3, 4.4 mm

db

— -8.64

-17.27

-25.91

-34.54

-43.18

0dB =1.000
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Date/Time: 5/12/2011 7:28:46 PM,
Test Laboratory: RIM Testing Services
HAC T-Coil_UMTS_band_IV_Axial
DUT: BlackBerry; Type: Sample

Communication System: WCDMA FDD 1V; Frequency: 1712.4 MHz, Frequency: 1732.6 MHz,
Frequency: 1752.6 MHz;Communication System PAR: 0 dB

Medium parameters used: 6 =0 mho/m, &, =1; p = Okg/m

Phantom section: TCoil Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

e Probe: AM1DV?2 - 1016; ; Calibrated: 3/7/2011
o]
Sensor-Surface: 0Omm (Fix Surface)
Electronics: DAE3 Sn472; Calibrated: 3/7/2011
Phantom: HAC RF Test Arch with AMCC; Type: SD HAC P01 BA;
Measurement SW: DASY52, Version 52.6 (2); SEMCAD X Version 14.4.4 (2829)

T-Coil scan/General Scans 2/z (axial) 5.0mm 50 x 50/ABM [HAC-2007]
SNR(x,y,z) (11x11x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm
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T-Coil scan/General Scans 2/z (axial) 2mm 8 x 8/ABM [HAC-2007]

SNR(x,y,z) (5x5x1):
Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav
Output Gain: 35.28

Measure Window Start: 300ms
Measure Window Length: 1000ms
BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABM1/ABM2 = 38.87 dB
ABM1 comp =13.98 dB A/m
BWC Factor = 0.15 dB
Location: -3, 15, 4.4 mm

T-Coil scan/General Scans 2/z (axial) wideband at best S/N 2/ABM

[HAC-2007] Freq Resp(x,y,z,f) (1x1x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_300-3000_2s.wav

Output Gain: 69.12

Measure Window Start: 2000ms
Measure Window Length: 4000ms
BWC applied: 10.80 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

Diff =0.32 dB
BWC Factor = 10.80 dB
Location: -5, 15, 3.7 mm

T-Coil scan/General Scans 2 2/z (axial) 2mm 8 x 8/ABM [HAC-2007]

SNR(x,y,z) (5x5x1):
Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav
Output Gain: 35.28

Measure Window Start: 300ms
Measure Window Length: 1000ms
BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm
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Cursor:

ABM1/ABM2 = 40.07 dB
ABM1 comp = 15.08 dB A/m
BWC Factor = 0.15 dB
Location: -3, 13, 4.4 mm

T-Coil scan/General Scans 2 2/z (axial) wideband at best S/N 2/ABM

[HAC-2007] Freq Resp(x,y,z,f) (1x1x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_300-3000_2s.wav

Output Gain: 69.12

Measure Window Start: 2000ms
Measure Window Length: 4000ms
BWC applied: 10.80 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

Diff =-0.13 dB
BWC Factor = 10.80 dB
Location: -5, 15, 3.7 mm

T-Coil scan/General Scans 2 2 2/z (axial) 2mm 8 x 8/ABM [HAC-

2007] SNR(x,y,z) (5x5x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav
Output Gain: 35.28

Measure Window Start: 300ms
Measure Window Length: 1000ms
BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm
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Cursor:

ABM1/ABM2 = 39.80 dB
ABM1 comp = 15.00 dB A/m
BWC Factor = 0.15 dB
Location: -3, 13, 4.4 mm

T-Coil scan/General Scans z (axial) wideband at best S/N 2 2/ABM

[HAC-2007] Freq Resp(x,y,z,f) (1x1x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_300-3000_2s.wav

Output Gain: 69.12

Measure Window Start: 2000ms
Measure Window Length: 6000ms
BWC applied: 10.79 dB

dB

-10.00

-20.00

-30.00

-40.00

-50.00

0dB =1.000
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General Scans 2 2 2 2 3z (adal) wideband at best S/ 2ABN [HAC-2007] Freg Resplz vz,
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General Scans 2 2 2 2 5/ (adal) wideband at best S/ 2ABN [HAC-2007] Freg Resplz vz,
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Date/Time: 5/12/2011 7:45:22 PM,
Test Laboratory: RIM Testing Services
HAC T-Coil_UMTS_band_IV_Radial_L
DUT: BlackBerry; Type: Sample

Communication System: WCDMA FDD 1V; Frequency: 1712.4 MHz, Frequency: 1732.6 MHz,
Frequency: 1752.6 MHz;Communication System PAR: 0 dB

Medium parameters used: 6 =0 mho/m, &, =1; p = Okg/m

Phantom section: TCoil Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: AM1DV?2 - 1016; ; Calibrated: 3/7/2011

Sensor-Surface: 0Omm (Fix Surface)

Electronics: DAE3 Sn472; Calibrated: 3/7/2011

Phantom: HAC RF Test Arch with AMCC; Type: SD HAC P01 BA;
Measurement SW: DASY52, Version 52.6 (2); SEMCAD X Version 14.4.4 (2829)

T-Coil scan/General Scans 2/x (longitudinal) 5.0mm 50 x 50/ABM [HAC-2007]
SNR(x,y,z) (11x11x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm
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Cursor:

Cursor:

T-Coil scan/General Scans 2/x (longitudinal) 2mm 8 x 8/ABM
[HAC-2007] SNR(x,y,z) (5x5x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav
Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm

ABM1/ABM2 = 43.87 dB
ABM1 comp =7.31dB A/m
BWC Factor = 0.15 dB
Location: 7, 15, 4.4 mm

T-Coil scan/General Scans 2 2/x (longitudinal) 2mm 8 x 8/ABM
[HAC-2007] SNR(X,y,z) (5x5x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav
Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm

ABM1/ABM2 = 45.16 dB
ABM1 comp =7.29 dB A/m
BWC Factor = 0.15 dB
Location: 9, 15, 4.4 mm

T-Coil scan/General Scans 2 2 2/x (longitudinal) 2mm 8 x 8/ABM
[HAC-2007] SNR(x,y,z) (5x5x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav
Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm
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Cursor:

ABM1/ABM2 = 44.34 dB
ABM1 comp =8.12 dB A/m
BWC Factor = 0.15 dB
Location: 7, 15, 4.4 mm

dB

— -9.91

-19.82

-29.72

-39.63

-49.54

0 dB =1.000
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Date/Time: 5/12/2011 8:02:42 PM,
Test Laboratory: RIM Testing Services
HAC T-Coil_UMTS_band_IV_Radial_T
DUT: BlackBerry; Type: Sample

Communication System: WCDMA FDD 1V; Frequency: 1712.4 MHz, Frequency: 1732.6 MHz,
Frequency: 1752.6 MHz;Communication System PAR: 0 dB

Medium parameters used: 6 = 0 mho/m, & = 1; p = 0 kg/m®

Phantom section: TCoil Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: AM1DV?2 - 1016; ; Calibrated: 3/7/2011

Sensor-Surface: 0Omm (Fix Surface)

Electronics: DAE3 Sn472; Calibrated: 3/7/2011

Phantom: HAC RF Test Arch with AMCC; Type: SD HAC P01 BA;
Measurement SW: DASY52, Version 52.6 (2); SEMCAD X Version 14.4.4 (2829)

T-Coil scan/General Scans 2/y (transversal) 5.0mm 50 x 50/ABM [HAC-2007]
SNR(x,y,z) (11x11x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm
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T-Coil scan/General Scans 2/y (transversal) 2mm 8 x 8/ABM [HAC-
2007] SNR(x,y,z) (5x5x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm
Cursor:

ABM1/ABM2 =52.05 dB

ABM1 comp = 3.99 dB A/m

BWC Factor =0.15 dB

Location: -1, 3, 4.4 mm

T-Coil scan/General Scans 2 2/y (transversal) 2mm 8 x 8/ABM
[HAC-2007] SNR(X,y,z) (5x5x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm
Cursor:

ABM1/ABM2 = 53.16 dB

ABM1 comp = 3.60 dB A/m

BWC Factor = 0.15 dB

Location: -5, 3, 4.4 mm

T-Coil scan/General Scans 2 2 2/y (transversal) 2mm 8 x 8/ABM
[HAC-2007] SNR(x,y,z) (5x5x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav
Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm
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Cursor:

ABM1/ABM2 = 53.05 dB
ABM1 comp =2.32 dB A/m
BWC Factor = 0.15 dB
Location: -7, 3, 4.4 mm

dB

—-9.24

-18.49

-27.73

-36.98

-46.22

0 dB =1.000
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Annex D: Probe/TMFES calibration certificate
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RAeferences

(1] ANSICER 1892007
Amesican Malional Stardard for Methads af Measurement of Comgalibity betwean Wirsless
Communications Devices and Heanng Alds.

[2]  DASY4 manual, Chapter: Hearing Aid Compatibilty (HAC) T-Col Extension

Description of the AM1D probe

The &6 0 Ado Mawnr’u; Field Probe is a fully shiekded masgnetic field probe for the frequency
range fram 100 Hz to 20 kHz, Tha pickup coil is comphant with the dimarsianal raqumaemeants of [1]
The prabe inciudes & symmatric low nose amplilier for the sigral available at the shisided 3 pin
comnactar at the alde. Power |8 supphed via the same connesior (phantom power supply) and
monitared via the LED near the connector. The T pin conneclor at the and of the probe doas not
carry any signals, bul determines the angle of the sansor whan mounted on the DAE. The probe
supparts mechancal dalacton of the suface.

The single sensor in he probe & ardanged in a lilt angle allewing measurement o 3 orhogonal feld
components when ratatng the probe by 1207 arownd ils aees. 1L s sligred with e pependicular
component of 1 fiekd, if the probe axis is tilked reminally 35,37 above 1he measuremant plana,
using the connedtor refation and sensor angle stabad bedow,

The probe is fully RF shislded when cperabed with the matching signal cabe (shielkded) and allows
maasurament of audo magnetc fiskls in the close vicinity of AF emitting wireless desices according
ta [ 1] without additonal shiakdng,

Handiing of the item

The probe is manuactured from slainless steel. In orsar to maintain the parformance and calibration
of the probe, it must not be opened. Tha probe |5 gesigned for oparation n air and shall not ba

d to humigity or liguids. For proper oparation of the surlece datactan and amergancy slop
functions in & DASY systam, 1he proba mus! be operated with the sgecial probe cup provded (Brgar
diameabear}.

Mathods Applied and Interpratation of Parameters.

= Coordinale System: Tha AMID probe is mounted in the DASY system lor operation with a HAG Tes!
Arch phaniom with AMCC Helmholiz calibraton coil acconding to (2], with tha tp pointing to “soulhwest
arsnlation.

= Functiona! Tesr: The functional lest preceding calbration includes bast al
Moise lewal
AF irmmunity {1kHz AM modulated signal). The shicld of the probe cabls must ba well connactad,
Fraguency response variication from 100 He 1o 10 kHz

= Conneclor Rolation. The connedor al the end al the prabe does not Garry any signals and is used for
focatan b tha DAE only. The protie is operated in the center of the AMCC Helmhoz coil using a 1 kHz
rapnelic lield signal. Hs anghe & datermined from tha two minima at nominally +150° and -120°
rolglion, g0 tha sansor in the tip of the probe is aligeed bo (e vertacal plana in 2-gdracan, sorrespanding
b b lindd maximum in the AMCC Helmholiz calibraton coil,

= Sansor Angle; The sansor liting in the vertical plana from the desl vertcal direction &= detarmined from
thax ke minima al nominally 1207 and =120°. DASY system usas this angla i align the sensar for
redial measuraments b the » and ¥ axis i the horizonkal plana.

= Sansilialy: Wilh the probé sensor aligred bo the z-lieid in the AMCC, the oulput af the probe s
compared b The magneric fald in the AMCC at 1 kHz The lield in (he AMCC Halmboltz coil is given by

the geomabry and the current through the col, which @ monitored on fha precision shunt resistor of tha
cail.
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AMID probe identilication and configuration data

[Bem [ AMADV3 Audin Magnelic 10 Field Prote - o
[Type o SFAMIONBA
Serigl Mo | a0e2

Ovprall length | 28 mm

[Tipdiamater .0 mm [t the fip} i 7

Sensor olfsel o 3.0 m .0 mm_[_ﬂuﬂlru ol sengar am L)
Cinternal Ampiier | 2608 ) |

Manufacburer / Oigin__ | Schemed & Panner Engingarng AG, ZOnch, Swagerard
| Manufachuring dale | Ool-2008
[ Last calibration date | Juna 16, 2008 B

Calibration data

Comnectar rofation anghe  (in DASY system) -+ 3 + B T k=2]

Sensor angle {in DASY system) 0.00 +- 0.5 {k=2]

Sensitraty at 1 kHz {im DASY systemn] 0.00741 V7 {Adm) +- B2 U (M=E]
Caethicaln Mo AMID-3062_Jun10 Paga3of 3
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Referances

111 ANEI CE3.19-2007
Amarican Mational Standard for Mathods ol Measurement of Compatiblity babyeen Wiealess
Communications Devices and Haaring Aids.

21 DASYS manual, Chaptar; Hearing Aid Compatihility (HAC) T-Col Extension

Description of the AMID probe

Tha AM1D Audio Magnetic Field Probe & & fully shislded magnetic field probe for tha frequency
range from 100 Hz o 20 kiHz. The pickup coll i3 compliant with the dimersinel requirements af
[1]. The prabe incudes a symmelric low noise amplilier for the signal available &1 the shiskded 3
fin connector at the side. Power i suppbed via the same connector {phantom power Supply) and
monitared wia the LED near tha connedior, The T pin connector at the end of tha probe doss not
carry any signala, but detarminge the angle of the sansor whan mountad on the DAE. The proba
supports mechanical detection of the surface.

The single sensar in the probe i armanged in a tilt angle allowing measwement of 3 orhogonal
lieid cormponants whan rolaling the prabe by 120° around ils axis, His aigned with e
parpendicular compoanent of the field, i the probe axis & libed nominaly 35.3° above the
mgasuremant plana, using the connicior rokation and sensor angle stated balow,

Tha proba is fully AF shislded when operatad with tha matching sigral cable (shiakdad) and
allows measwament of audic magnetic fislds in the close viciny of RF emittng wireless davices
according 1o [1) withoul additional shielding.

Handling of the item

Thar probsa is manufactred fram stainless steel. In ordar to mantain the performance and
calibration of the probe, it must not be opaned. The probe is designed for oparation in air and
shall not be exposad to humiddy or liguids. For propar operation of the surface detection and
emargency stop functons in a DASY system, the probe must be oparaled wit the special probe
cup pravided (lerger diameter).

Methods Applied and Interpretation of Parametars

= Coordingle System; The AW D probe is mounted in the DASY system for operation with a HAC
Tesl Arch phanbam with AMCT Helmholtz calitration col acceding to [2], wilh the tig painting to
“southwest” orentaticn.

= Functional Teglh The functional fes| preceding calibration includes lest of
Mose laval
RF immunity {1kHz AM modulatad signal). Tha sheakd of the probe cable must be wel connected
Frisguency réspanse verdfication froem 100 Hz 1o 10 kHz

*  Conmecior Rotabon: The connactor at the end of the probe does net carry any signals and is used
fior fication bo the DAE anly, The probe is operabed in the cerer of the AMCC Halmboltz ool usng a
1 kHz magnetic ligd sgral. s angle & daterminad from The two minima at nominally +120° aad —
120 rofation, so the sensor in the tip of the probe is aligned to the vertical plane In z-diraction,
corrgspanding to tha fisld maximum in the AMCC Helmholtz calibration ood

*  Sansor Angle: Tha sansor filting in the verical plana from the idaal vertical diraction is determined
fram ihe two minima at nominally +120° and <130°, DASY system uses this angle 1o align the
sansor for radial measurements bo the x and y axis in the harizontal plane,

*  Sansiiihy: With the probe sensor aligned to the z-ield in the AMCC, the culput of the probe is
compared b tha magnetic fald in the AMCC at 1 kHz, Tha fald in the AMCC Helmholtz coil is givan
Ly e geomedry &nd the currenl through the coil, which is monitored on he precision shunl resistar
at the coil.

Cortficate Moz AM1G- 1016_Mar11 Page 2ol 3
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AMID prots identification and configuration data
[ Tbem [ AMIDVZE Audic Magnetic 10 Field Probe
[ Type iz [ 5P AN 001 AG
| Serial Mo | 1016
[ Grvaral lengih [ 206 mm e
| Tip deameler B.0 mm {al ihe lip]
Sansor otfset | 3.0 mm (centre of sensor from tip)
Irtesrraal Ampifier B —
[Manufachurer f Orign__| Schmid & Partnar Enginearing AG, Zurich, Swilzerand |
[Wanulaciuring dale | Aur-2008 .._._ J
| Last calioration dars March 17, #0010 o
Calibration data
Conneclor rolation angle {in DASY ayatern] 26156" +- 3.8 7 (k=2)
Bansor angle (in DASY sysiem] 369" +H= 0.5 ° (k=2)
Sansitvity g 1 kHz (in DASY aystemn)  0.0852 ¥/ (&fm) #- 2.2 % (h=2)
Carifcats No. AMIC- A Mart 1 Paga B of 3
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Raferences

L]

12]

ANSE-PCEL19- 2007

Ameiican Mafonal Standard for Methods of Measuremant of Compatinifty between Wircless
Communications Devices and Hearing Aids.
DASYA manual, Chagles 29: Hearing Aid Compstibliy (HACT T-Coil Extension (Agdl 2006)

Methods Applied and Interpretation of Parameters

Cogranare Sysfem: Tha TMIFS |5
mouniad undemeath the HAC Test
Arch lpuching egusalenty o &
wirelass davice accordng o [2]
2822 In “Monh® arertalian, e
THFS signal cormacion s direchad
ip the north, with x and y axes of
TMFS and Tasl arch coinciding
e fig V). The rotational
mymmetry axis al the TMFS is
aligned o tha cenber ol tha HAC
test Airoh, For East, South and
Wasl corfguralion, lhe TMFS has
bsan potabed clociowiss In sheps o
50F, sa the cormadlor baks inld e
specilied direciion, Tha avalualian
of B radss dinecton |15 refensnoad
I e devies  odestation  (x
sukmlant i Soidh direchon).

Maasurermen| Plang: In
coincidance with standard [1]. the
maasurement plane (probe sensor
cerlarl I8 selscled to be &l a
distarce of 10 mm above e the
surlace af the TMFS souching the
frams, Tha 50 % 50 mm Scan ama
is abgned o $e cenber of the unil
The scanming plans i veilied to be
parallel 1o the phanlom  frams
betorg e messursments  usng
v pradefined “Gaomainy  and
signal chesch” procedurs accondneg
o e precklingd  procaduras
dascribed in [2].

e o
P a

Fig 1

South

East

Wesl

TMFS scarming messunemanl corfiguraions

Mevduyreran! CondWens: Calibralion ol AMID proba &nd AMMI are according 1o [2]. The 1 kHz sine signal
far the kel measunamant s supplied Trom an adamal. indepsandent ganamnElon via a8 BNC cabla 1o TMFS IN
and monitored at TMFS OUT with an indapendent AMS volimeter or Audo Anabyzer. Tha level is set o 05

Wrma and manianed during s scans

For tha dequancy respanss, & highar supprassion of the background amblant magretc ekl avar tha Tull
frequency rangs was achieved by placing Tz TMES in a magnetcally shielded box. The BM10D probe was
fizad willsoul mbal podilioner near Te axial masimum [or this measuramen]. The becground noks
suppression was o, 30 dB &t 100 Hz iminimam) and 47 9B & 1 kHz The predatingd multisine signal
(4lk_multising_S50-10000_10s waw) was used and osvaluated in S third-octyve bands fram 100 Hz b 10000

Hz

Carilicale Moo TMFS_1003_Janid
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1 Measurgment Condifions
DASY systam conliguration, as far as nol givan on page 1.
"DASY Version DASYS VS 2 BiE2
DASY PF Varsion SEMCAD W40 858
“Phantom HAC Tesl Arch | S0 HAC PO BA, #1002
_Distance TMFS Top - Probe Centrs Wmm I .
Ecan resolution e, ey = 5 mm argd = 50 ¢ S0 mm
Frequenay er liekd soans 1Mz
Signal bevel 1o TMFS fior Tigkd eans SO0 Y AMS
|5|wul | tforiequency responss m"::'ﬂm’“ﬁi;ﬂ“‘
Table 1: System conliguration
2 Aulal Maximum Fleld
Configuration East| South|  West|  North| SubsslAverage |  Average |
AsiiMax | -zad7| 2047| 2098] -e047 i
(TWFS ¥ Axis isiMax | 574| 2574| @570 70| |
TMFS ¥ Axin 2nd Mas 2592 | 2566 .gE02| 357
Longitudingl Max Avg | -25.83| 2570 2586 | 2570 25.77| ]
TMFE X Axis 1siMax | 3873 2671|3873 ERET ) 1
[TMES % AxipardMax | -oesn| amen| peer|  .ong6 | |
Transversal Max Avg | -2571| -2561| -3570 | -35.62 -25.76 |
| Radial Max — 1 [ I 2877

Table 2: Axial and radial fedd maxima measured with probe center af 10mm distance in dB &/m

Tha maximum was caiculated as the avemgs from the walues measiad in e 4 onaniatiens leted in lable 2

Axial Magimum  -20017 dB A'm

3 Radisl Maximum Field

ica

Radial Maximum  -26.77 dB Adm

Carmicale Moo TMFS_1003_Janid

-0

348, k=2)

Paga 301 5

Ir addition, the average Boom the 16 maxima of B radsal feld lsted in table 2 {measuresd at 10mm) was
leiated:
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4 hppendix
4.1 Freqiséncy responss
Klax. desiation measured, relalive 1 1 kHE min, <0,03, max. +0.02 dB
Froquency [Hz]|  Response
100 I o
A S
160 [ -0
200 ] 0.00
280 | aeE
e ] oo
4o Lea
500 | [T
#30 [ 00
apo | hod |
_lood | .00 1
J.%E_’A._..
1600 I am
2000 | oo
2500 | -0
350 | -0
4000 ][ 002
5000 oo
1 003
B 003
1 000K 0.03
Table 3: Frequency response
TMFS SM:1001 Frequency Responss
05D 4
g 025 —
E 0.0 e i it e == == ——t
5 L '
30 —
=] |
&0 4 | ]
00 1000 1000

Fraguency [Hz|

Fig. 2 Frequency respanse 100 1o 107000 He

Caritcate No: TMES_1003_Jan 1k
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4.2 Field plots

A i 5 ¢ S g 5, DR

2 | . |_ __} L |

- — ey

.--: P ]
[ | |

=

a0 fr—— - — —

5 4 — I

50 ] _— _|
e I +- [ R | N S I i |
[ii] oot 0 o o o

Fig. &

Fig. 4 Superponad field plots of 7 {axial), x and ¥ ragial magnatic tiekd, 50 % 50 mm, irdvidual scaling
white = max. fiakd kevel, black = <403 Dakw max, Tha liras show hae peailion of e 20 lisd piol
of faguna 3.
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