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Figure A3: Reference voice simulated signal and noise
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Date/Time: 7/14/2014 10:11:25 AM

Test Laboratory: BlackBerry RTS
HAC T-Coil TMFS_validation_07_14 14
DUT: TMFS; Type: TMFS-1; Serial: 1003

Communication System: UID 0, CW; Frequency: 835 MHz
Medium parameters used: 6 =0 S/m, &, = 1; p = 0 kg/m’
Phantom section: TCoil Section

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

DASY Configuration:

Probe: AM1DV3 - 3062; ; Calibrated: 1/14/2014

Sensor-Surface: Omm (Fix Surface), z= 3.0

Electronics: DAE3 Sn472; Calibrated: 3/18/2014

Phantom: HAC T-Coil Test Arch with AMCC; Type: SD HAC P01 BA
DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

T-Coil scan/TMFS Validation/z (axial) 8 x 8 step 2/ABM Interpolated Signal(x,y,z)

(41x41x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Signal Type: 1 kHz Sine

Output Gain: 34.95

Measure Window Start: Oms

Measure Window Length: 1000ms

BWC applied: 0.0029 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABMI1 =-20.76 dBA/m
BWC Factor = 0.0029 dB
Location: -0.4, 0.8, 3.7 mm

T-Coil scan/TMFS Validation/y (transversal) 16 x 52 step 4/ABM Interpolated
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Signal(x,y,z) (41x131x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Signal Type: 1 kHz Sine

Output Gain: 34.95

Measure Window Start: Oms

Measure Window Length: 1000ms

BWC applied: 0.0029 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABMI1 =-26.41 dBA/m
BWC Factor = 0.0029 dB
Location: -1.2, -17.2, 3.7 mm

T-Coil scan/Background Noise/z (axial) noise/ABM Noise Spectrum(x,y,z,f) (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:
ABM =-56.00 dBA/m
Location: 0, 0, 13 mm

T-Coil scan/Background Noisely (transversal) noise/ABM Noise Spectrum(x,y,z,f) (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:
ABM =-5594 dBA/m
Location: 0, 0, 13 mm
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T-Coil scan/TMFS Validation/z (axial) wideband multisine at best SIN/ABM 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: 87.87

Measure Window Start: 2000ms

Measure Window Length: 5000ms

BWC applied: 13.16 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

Diff = 1.99 dB

BWC Factor=13.16 dB
Location: -0.4, 0.7, 4.4 mm

T-Coil scan/TMFS Validation/z (axial) wideband multisine at best S/N 2/ABM 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: 86.87

Measure Window Start: 300ms

Measure Window Length: 4000ms

BWC applied: 13.16 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

Diff=1.99 dB

BWC Factor=13.16 dB
Location: -0.3, 0.7, 5.1 mm
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Background Noise/y (transversal) noise/ABM Noise Spectmm(x.y.z.1)
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Annex C: Audio Band Magnetic measurement data and plots
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Date/Time: 7/14/2014 11:53:20 AM
Test Laboratory: BlackBerry RTS
HAC T-Coil_ABM_axial_GSM 850
DUT: BlackBerry Smartphone; Type: Sample ; Serial: 2FFEB292

Communication System: UID 0, GSM 850; Frequency: 8§24.2 MHz, Frequency: 836.8 MHz, Frequency:
848.8 MHz

Medium parameters used: 6 =0 S/m, &, = 1; p = 0 kg/m’

Phantom section: TCoil Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY Configuration:

Probe: AM1DV3 - 3062; ; Calibrated: 1/14/2014

Sensor-Surface: Omm (Fix Surface), z= 3.0

Electronics: DAE3 Sn472; Calibrated: 3/18/2014

Phantom: HAC RF Test Arch with AMCC; Type: SD HAC P01 BA
DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

T-Coil scan_GSM850/General Scan - Low channel/z (axial) 5.0mm 50 x 50/ABM

SNR(X,y,z) (11x11x1): Measurement grid: dx=10mm, dy=10mm
Signal Type: Audio File (.wav) 48k voice 1kHz ls.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Category Te_Iephone parameters WD_si_gnaI q_uality
[(signal+noise)-to-noise ratio in decibels]

Category T1 0 dBto 10 dB

Category T2 10 dB to 20 dB

Category T3 20 dB to 30 dB
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Category T4 >30dB

T-Coil scan_GSM850/General Scan - Low channel/z (axial) 2mm 8 x 8/ ABM SNR(Xx,y,z)

(5x5x1): Measurement grid: dx=10mm, dy=10mm
Signal Type: Audio File (.wav) 48k voice 1kHz Is.wav
Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABM1/ABM2 = 36.40 dB
ABMI comp = 17.55 dBA/m
BWC Factor=0.16 dB
Location: 3, -5, 4.4 mm

T-Coil scan_GSM850/General Scan - Low channel/z (axial) wideband at best S/IN/ABM
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: 6000ms

BWC applied: 10.80 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

Diff=0.95 dB

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

T-Coil scan_GSM850/8x8 Scan - Mid channel/z (axial) 2mm 8 x 8/ABM SNR(X,y,2)
(5x5x1): Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k voice 1kHz ls.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS
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BWC applied: 0.16 dB
Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABM1/ABM2 =36.22 dB
ABMI1 comp =17.14 dBA/m
BWC Factor =0.16 dB
Location: 3, -5, 4.4 mm

T-Coil scan_GSM850/8x8 Scan - Mid channel/z (axial) wideband at best S/N/ABM 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: 6000ms

BWC applied: 10.80 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

Diff=1.13 dB

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

T-Coil scan_GSM850/8x8 Scan - High channel/z (axial) 2mm 8 x 8/ABM SNR(x,y,z)

(5x5x1): Measurement grid: dx=10mm, dy=10mm
Signal Type: Audio File (.wav) 48k voice 1kHz Is.wav
Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABM1/ABM2 =37.02 dB
ABMI1 comp = 16.10 dBA/m
BWC Factor =0.16 dB
Location: 3, -7, 4.4 mm

T-Coil scan_GSM850/8x8 Scan - High channel/z (axial) wideband at best S/IN/ABM Freq
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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: 6000ms

BWC applied: 10.80 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

Diff=1.04 dB

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

77916
62.433
46.950
31.467

15.984

0.50m
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Date/Time: 7/14/2014 12:12:25 PM

Test Laboratory: BlackBerry RTS

HAC T-Coil ABM_Radial GSM 850
DUT: BlackBerry Smartphone; Type: Sample ; Serial: 2FFEB292

Communication System: UID 0, GSM 850; Frequency: 8§24.2 MHz, Frequency: 836.8 MHz, Frequency:
848.8 MHz

Medium parameters used: 6 =0 S/m, &, = 1; p = 0 kg/m’

Phantom section: TCoil Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY Configuration:

Probe: AM1DV3 - 3062; ; Calibrated: 1/14/2014

Sensor-Surface: Omm (Fix Surface), z= 3.0

Electronics: DAE3 Sn472; Calibrated: 3/18/2014

Phantom: HAC RF Test Arch with AMCC; Type: SD HAC P01 BA
DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

T-Coil scan_GSM850/General Scan - Low channel/y (transversal) 5.0mm 50 x 50/ABM

SNR(X,y,z) (11x11x1): Measurement grid: dx=10mm, dy=10mm
Signal Type: Audio File (.wav) 48k voice 1kHz ls.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Category Te_Iephone parameters WD_si_gnaI q_uality
[(signal+noise)-to-noise ratio in decibels]

Category T1 0 dBto 10 dB

Category T2 10 dB to 20 dB

Category T3 20 dB to 30 dB
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Copyright 2005-2014, BlackBerry RTS, a division of BlackBerry Limited



Document Page

—t Appendix A-D to Hearing Aid Compatibility Audio Band 19(53)

.'. . B!ac.kBerfy Magnetic (ABM) T-Coil Test Report for BlackBerry®

Smartphone model RHA111L W

Author Data Dates of Test Report No FCCID
Daoud Attayi July 14-15, 2014 RTS-6058-1407-07 L6ARHA110LW
Category T4 >30dB

T-Coil scan_GSM850/General Scan - Low channel/y (transversal) 2mm 8 x 8/ABM
SNR(X,y,z) (5x5x1): Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k voice 1kHz Is.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABM1/ABM2 =49.08 dB
ABMI comp =2.75 dBA/m
BWC Factor=0.16 dB
Location: -4, 12, 4.4 mm

T-Coil scan_GSM850/8x8 Scan - Mid channel/y (transversal) 2mm 8 x 8/ABM SNR(Xx,y,z)

(5x5x1): Measurement grid: dx=10mm, dy=10mm
Signal Type: Audio File (.wav) 48k voice 1kHz Is.wav
Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABMI1/ABM2 =48.73 dB
ABMI comp = 2.64 dBA/m
BWC Factor =0.16 dB
Location: -4, 12, 4.4 mm

T-Coil scan_GSM850/8x8 Scan - High channelly (transversal) 2mm 8 x 8/ABM 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
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Copyright 2005-2014, BlackBerry RTS, a division of BlackBerry Limited



2 BlackBerry

Document

Page

Appendix A-D to Hearing Aid Compatibility Audio Band 20(53)
Magnetic (ABM) T-Coil Test Report for BlackBerry®
Smartphone model RHA111L W

Author Data

Daoud Attayi

Dates of Test

July 14-15, 2014

Report No

RTS-6058-1407-07

FCCID

L6ARHA110LW

Measure Window Length: 1000ms

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABMI1/ABM2 =49.13 dB
ABMI comp = 2.35 dBA/m

BWC Factor=0.16 dB

Location: -4, 12, 4.4 mm

208.1

166.6

125.1

83.521

41.978

0.436
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Smartphone model RHA111L W

Author Data Dates of Test Report No FCCID

Daoud Attayi July 14-15, 2014 RTS-6058-1407-07 L6ARHA110LW

Date/Time: 7/14/2014 1:06:43 PM
Test Laboratory: BlackBerry RTS
HAC T-Coil_ABM_axial_GSM 1900
DUT: BlackBerry Smartphone; Type: Sample ; Serial: 2FFEB292

Communication System: UID 0, GSM 1900; Frequency: 1850.2 MHz, Frequency: 1880 MHz, Frequency:
1909.8 MHz

Medium parameters used: 6 =0 S/m, &, = 1; p = 0 kg/m’

Phantom section: TCoil Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY Configuration:

Probe: AM1DV3 - 3062; ; Calibrated: 1/14/2014

Sensor-Surface: Omm (Fix Surface), z= 3.0

Electronics: DAE3 Sn472; Calibrated: 3/18/2014

Phantom: HAC RF Test Arch with AMCC; Type: SD HAC P01 BA
DASYS52 52.8.7(1137); SEMCAD X 14.6.10(7164)

T-Coil scan_GSM1900/General Scan - Low channel/z (axial) 5.0mm 50 x 50/ABM
SNR(X,y,z) (11x11x1): Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k voice 1kHz ls.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Category Te_Iephone parameters WD_si_gnaI q_uality
[(signal+noise)-to-noise ratio in decibels]

Category T1 0dBto 10dB

Category T2 10 dB to 20 dB

Category T3 20dB to 30 dB
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Category T4 >30dB

T-Coil scan_GSM1900/General Scan - Low channel/z (axial) 2mm 8 x 8/ABM SNR(X,y,2)

(5x5x1): Measurement grid: dx=10mm, dy=10mm
Signal Type: Audio File (.wav) 48k voice 1kHz Is.wav
Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABM1/ABM2 =41.57 dB
ABMI1 comp = 15.96 dBA/m
BWC Factor=0.16 dB
Location: 3, -5, 4.4 mm

T-Coil scan_GSM1900/General Scan - Low channel/z (axial) wideband at best S/IN/ABM
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: 6000ms

BWC applied: 10.80 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

Diff=1.03 dB

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

T-Coil scan_GSM1900/8x8 Scan - Mid channel/z (axial) 2mm 8 x 8/ABM SNR(X,y,z)
(5x5x1): Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k voice 1kHz ls.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms
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Daoud Attayi July 14-15, 2014 RTS-6058-1407-07 L6ARHA110LW

BWC applied: 0.16 dB
Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABM1/ABM2 =41.70 dB
ABMI1 comp = 15.33 dBA/m
BWC Factor =0.16 dB
Location: 3, -7, 4.4 mm

T-Coil scan_GSM1900/8x8 Scan - Mid channel/z (axial) wideband at best S/N/ABM 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: 6000ms

BWC applied: 10.80 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

Diff=1.04 dB

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

T-Coil scan_GSM1900/8x8 Scan - High channel/z (axial) 2mm 8 x 8/ ABM SNR(X,y,z)

(5x5x1): Measurement grid: dx=10mm, dy=10mm
Signal Type: Audio File (.wav) 48k voice 1kHz Is.wav
Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABM1/ABM2 =41.41 dB
ABMI1 comp = 15.93 dBA/m
BWC Factor =0.16 dB
Location: 3, -5, 4.4 mm

T-Coil scan_GSM1900/8x8 Scan - High channel/z (axial) wideband at best SN/ABM Freq
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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: 6000ms

BWC applied: 10.80 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

Diff=1.07 dB

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

128.8
103.2
77.549
51.920

26.292

0.663
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General Scan - Low channel'z (axial) wideband at best S/N/ABM Freq Resp(xyv.z.f)
Loc: 5, -5, 3.7 mm Duiff: 1.03d46
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dBAm

8x8 Scan - High channel'z (axial) wideband at best S/IN/ABM Freq Resp(x v.zf)
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Daoud Attayi July 14-15, 2014 RTS-6058-1407-07 L6ARHA110LW

Date/Time: 7/14/2014 4:37:13 PM

Test Laboratory: BlackBerry RTS

HAC T-Coil ABM_axial UMTS band V
DUT: BlackBerry Smartphone; Type: Sample ; Serial: 2FFEB292

Communication System: UID 0, WCDMA FDD V; Frequency: 826.4 MHz, Frequency: 836.4 MHz,
Frequency: 846.6 MHz

Medium parameters used: 6 =0 S/m, &, = 1; p = 0 kg/m’

Phantom section: TCoil Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY Configuration:

Probe: AM1DV3 - 3062; ; Calibrated: 1/14/2014

Sensor-Surface: Omm (Fix Surface), z= 3.0

Electronics: DAE3 Sn472; Calibrated: 3/18/2014

Phantom: HAC RF Test Arch with AMCC; Type: SD HAC P01 BA
DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

T-Coil scan_UMTS_Band_V/General Scan - Low channel/z (axial) 5.0mm 50 x 50/ABM
SNR(X,y,z) (11x11x1): Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k voice 1kHz ls.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Category Te_Iephone parameters WD_si_gnaI q_uality
[(signal+noise)-to-noise ratio in decibels]

Category T1 0 dBto 10 dB

Category T2 10 dB to 20 dB

Category T3 20 dB to 30 dB

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS
Copyright 2005-2014, BlackBerry RTS, a division of BlackBerry Limited



Document Page

—t Appendix A-D to Hearing Aid Compatibility Audio Band 28(53)

.'. . B!ac.kBerfy Magnetic (ABM) T-Coil Test Report for BlackBerry®

Smartphone model RHA111L W

Author Data Dates of Test Report No FCCID
Daoud Attayi July 14-15, 2014 RTS-6058-1407-07 L6ARHA110LW
Category T4 >30dB

T-Coil scan_UMTS_Band_V/General Scan - Low channel/z (axial) 2mm 8 x 8/ABM
SNR(X,y,z) (5x5x1): Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k voice 1kHz Is.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABM1/ABM2 =46.70 dB
ABMI1 comp =-3.54 dBA/m
BWC Factor =0.16 dB
Location: -5, 2, 4.4 mm

T-Coil scan_UMTS_Band_V/General Scan - Low channel/z (axial) wideband at best
S/N/ABM 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: 6000ms

BWC applied: 10.80 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

Diff =0.79 dB

BWC Factor=10.80 dB
Location: -5, 0, 3.7 mm

T-Coil scan_UMTS_Band_V/8x8 Scan - Mid channel/z (axial) 2mm 8 x 8/ABM 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
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BWC applied: 0.16 dB
Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABM1/ABM2 =46.53 dB
ABMI1 comp =-7.16 dBA/m
BWC Factor =0.16 dB
Location: -4, -5, 4.4 mm

T-Coil scan_UMTS_Band_V/8x8 Scan - Mid channel/z (axial) wideband at best SSN/ABM
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: 6000ms

BWC applied: 10.80 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

Diff =0.79 dB

BWC Factor=10.80 dB
Location: 0, -5, 3.7 mm

T-Coil scan_UMTS_Band_V/8x8 Scan - High channel/z (axial) 2mm 8 x 8/ABM
SNR(X,y,z) (5x5x1): Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k voice 1kHz Is.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABM1/ABM2 =46.31 dB
ABMI1 comp =-5.07 dBA/m
BWC Factor =0.16 dB
Location: -4, -3, 4.4 mm

T-Coil scan_UMTS_Band_V/8x8 Scan - High channel/z (axial) wideband at best S/N
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2/ABM 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: 6000ms

BWC applied: 10.80 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

Diff=0.74 dB

BWC Factor = 10.80 dB
Location: 0, -5, 3.7 mm

216.5
173.3
1301
86.827

43.582

0.336
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General Scan - Low channel/z (axial) wideband at best S/N/ABM Freq Resp(xy.zf)
Loc: -5, 0, 3.7 mm Diff: 0.794E
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8x8& Scan - High channel'z (axial) wideband at best 5/N 2/ABM Freq Respix.v.zf)
Loc: 0, -5, 3.7 mm Daff: 0. 7448
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Date/Time: 7/14/2014 4:49:48 PM

Test Laboratory: BlackBerry RTS
HAC T-Coil ABM radial UMTS band V
DUT: BlackBerry Smartphone; Type: Sample ; Serial: 2FFEB292

Communication System: UID 0, WCDMA FDD V; Frequency: 826.4 MHz, Frequency: 836.4 MHz,
Frequency: 846.6 MHz

Medium parameters used: 6 =0 S/m, &, = 1; p = 0 kg/m’

Phantom section: TCoil Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY Configuration:

Probe: AM1DV3 - 3062; ; Calibrated: 1/14/2014

Sensor-Surface: Omm (Fix Surface), z= 3.0

Electronics: DAE3 Sn472; Calibrated: 3/18/2014

Phantom: HAC RF Test Arch with AMCC; Type: SD HAC P01 BA
DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

T-Coil scan_UMTS_Band_V/General Scan - Low channel/y (transversal) 5.0mm 50 x
50/ABM SNR(X,y,z) (11x11x1): Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k voice 1kHz ls.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Category Te_Iephone parameters WD_si_gnaI q_uality
[(signal+noise)-to-noise ratio in decibels]

Category T1 0 dBto 10 dB

Category T2 10 dB to 20 dB

Category T3 20 dB to 30 dB
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Category T4 >30dB

T-Coil scan_UMTS_Band_V/General Scan - Low channel/y (transversal) 2mm 8 x 8/ABM
SNR(X,y,z) (5x5x1): Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k voice 1kHz Is.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABM1/ABM2 =41.55 dB
ABMI1 comp =-11.12 dBA/m
BWC Factor =0.16 dB
Location: 2, -5, 4.4 mm

T-Coil scan_UMTS_Band_V/8x8 Scan - Mid channel/y (transversal) 2mm 8 x 8/ABM
SNR(X,y,z) (5x5x1): Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k voice 1kHz Is.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABM1/ABM2 =40.08 dB
ABMI1 comp =-12.80 dBA/m
BWC Factor =0.16 dB
Location: 6, -8, 4.4 mm

T-Coil scan_UMTS_Band_V/8x8 Scan - High channel/y (transversal) 2mm 8 x 8/ABM
SNR(X,y,z) (5x5x1): Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k voice 1kHz ls.wav

Output Gain: 35.28
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Measure Window Start: 300ms
Measure Window Length: 1000ms
BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABM1/ABM2 = 39.89 dB
ABMI1 comp =-12.86 dBA/m
BWC Factor =0.16 dB
Location: 6, -8, 4.4 mm

74668
ha.793
44.919
30.045%

15170

0.296
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Page

Author Data

Daoud Attayi

Dates of Test

Report No

July 14-15, 2014 RTS-6058-1407-07

FCCID

L6ARHA110LW

Test Laboratory: BlackBerry RTS

HAC T-Coil ABM axial UMTS Band Il

DUT: BlackBerry Smartphone; Type: Sample ; Serial: 2FFEB292

Date/Time: 7/14/2014 3:36:59 PM

Communication System: UID 0, WCDMA FDD II; Frequency: 1852.4 MHz, Frequency: 1880 MHz,
Frequency: 1907.6 MHz
Medium parameters used: 6 =0 S/m, &, = 1; p = 0 kg/m’
Phantom section: TCoil Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY Configuration:

Probe: AM1DV3 - 3062; ; Calibrated: 1/14/2014
Sensor-Surface: Omm (Fix Surface), z= 3.0

Electronics: DAE3 Sn472; Calibrated: 3/18/2014
Phantom: HAC RF Test Arch with AMCC; Type: SD HAC P01 BA
DASYS52 52.8.7(1137); SEMCAD X 14.6.10(7164)

T-Coil scan_UMTS _Band_Il/General Scan - Low channel/z (axial) 5.0mm 50 x 50/ABM

SNR(X,y,z) (11x11x1): Measurement grid: dx=10mm, dy=10mm
Signal Type: Audio File (.wav) 48k voice 1kHz ls.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.16 dB
Device Reference Point: 0, 0, -6.3 mm

Telephone parameters WD signal quality

Category [(signal+noise)-to-noise ratio in decibels]
Category T1 0dBto 10dB
Category T2 10 dB to 20 dB
Category T3 20dB to 30 dB

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS
Copyright 2005-2014, BlackBerry RTS, a division of BlackBerry Limited



—t Appendix A-D to Hearing Aid Compatibility Audio Band 37(53)

Document Page

. B!ac.kBerfy Magnetic (ABM) T-Coil Test Report for BlackBerry®

Smartphone model RHA111L W

Author Data Dates of Test Report No FCCID
Daoud Attayi July 14-15, 2014 RTS-6058-1407-07 L6ARHA110LW
Category T4 >30dB

T-Coil scan_UMTS_Band_Il/General Scan - Low channel/z (axial) 2mm 8 x 8/ABM
SNR(X,y,z) (5x5x1): Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k voice 1kHz Is.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABM1/ABM2 =45.45 dB
ABMI comp =-7.03 dBA/m
BWC Factor=0.16 dB
Location: -5, -3, 4.4 mm

T-Coil scan_UMTS_Band_Il/General Scan - Low channel/z (axial) wideband at best
S/N_probe AM1DV2/ABM 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: 6000ms

BWC applied: 10.80 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

Diff=0.72 dB

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

T-Coil scan_UMTS_Band_11/8x8 Scan - Mid channel/z (axial) 2mm 8 x 8/ABM SNR(x,y,z)

(5x5x1): Measurement grid: dx=10mm, dy=10mm
Signal Type: Audio File (.wav) 48k voice 1kHz ls.wav
Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms
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BWC applied: 0.16 dB
Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABM1/ABM2 =45.32 dB
ABMI1 comp =-7.08 dBA/m
BWC Factor =0.16 dB
Location: -5, -3, 4.4 mm

T-Coil scan_UMTS_Band_11/8x8 Scan - Mid channel/z (axial) wideband at best S/IN/ABM
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: 6000ms

BWC applied: 10.80 dB

Device Reference Point: 0, 0, -6.3 mm

T-Coil scan_UMTS_Band_11/8x8 Scan - High channel/z (axial) 2mm 8 x 8/ABM
SNR(X,y,z) (5x5x1): Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k voice 1kHz ls.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABM1/ABM2 =45.14 dB
ABMI comp =-7.24 dBA/m
BWC Factor=0.16 dB
Location: -5, -3, 4.4 mm

T-Coil scan_UMTS_Band_11/8x8 Scan - High channel/z (axial) wideband at best S/N
2/ABM 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: 6000ms
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BWC applied: 10.80 dB
Device Reference Point: 0, 0, -6.3 mm

Cursor:

Diff = 0.65 dB

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

232.3
1859
139.5
93.113

46.710

0.308
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-104

154

204
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General Scan - Low channel'z (axial) wideband at best S'IN_probe ANMIDVZ/ABM Freq Besp(xy.=.1)
Loc: -3, -3, 3.7 mm Duaff: 0.7248
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8x8 Scan - High channel'z (axial) wideband at best 5/IN 2/ABM Freq Besplx,v.zf)

Loe: -5, -5, 3.7 mm Duiff: 06546
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Date/Time: 7/14/2014 3:49:35 PM

Test Laboratory: BlackBerry RTS

HAC T-Coil ABM radial UMTS Band |1
DUT: BlackBerry Smartphone; Type: Sample ; Serial: 2FFEB292

Communication System: UID 0, WCDMA FDD II; Frequency: 1852.4 MHz, Frequency: 1880 MHz,
Frequency: 1907.6 MHz

Medium parameters used: 6 =0 S/m, &, = 1; p = 0 kg/m’

Phantom section: TCoil Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY Configuration:

Probe: AM1DV3 - 3062; ; Calibrated: 1/14/2014

Sensor-Surface: Omm (Fix Surface), z= 3.0

Electronics: DAE3 Sn472; Calibrated: 3/18/2014

Phantom: HAC RF Test Arch with AMCC; Type: SD HAC P01 BA;
DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

T-Coil scan_UMTS_Band_I1/General Scan - Low channel/y (transversal) 5.0mm 50 x
50/ABM SNR(X,y,z) (11x11x1): Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k voice 1kHz ls.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Category Te_Iephone parameters WD_si_gnaI q_uality
[(signal+noise)-to-noise ratio in decibels]

Category T1 0 dBto 10 dB

Category T2 10 dB to 20 dB

Category T3 20 dB to 30 dB
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Category T4 >30dB

T-Coil scan_UMTS_Band_I1/General Scan - Low channel/y (transversal) 2mm 8 x 8/ ABM
SNR(X,y,z) (5x5x1): Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k voice 1kHz Is.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABM1/ABM2 =41.41 dB
ABMI1 comp =-11.49 dBA/m
BWC Factor =0.16 dB
Location: 2, -5, 4.4 mm

T-Coil scan_UMTS_Band_11/8x8 Scan - Mid channel/y (transversal) 2mm 8 x 8/ABM
SNR(X,y,z) (5x5x1): Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k voice 1kHz Is.wav

Output Gain: 35.28

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABM1/ABM2 =41.46 dB
ABMI1 comp =-11.40 dBA/m
BWC Factor =0.16 dB
Location: 2, -5, 4.4 mm

T-Coil scan_UMTS_Band_11/8x8 Scan - High channel/y (transversal) 2mm 8 x 8/ABM
SNR(X,y,z) (5x5x1): Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k voice 1kHz ls.wav

Output Gain: 35.28
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Measure Window Start: 300ms
Measure Window Length: 1000ms
BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABM1/ABM2 =40.42 dB
ABMI1 comp =-11.41 dBA/m
BWC Factor =0.16 dB
Location: 2, -5, 4.4 mm

120.2

96.214
72.235
48.256

24.278

0.299
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Daoud Attayi

Annex D: Probe/TMFS calibration certificate
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Author Data

Daoud Attayi

Dates of Test

July 14-15,

2014

Report No

RTS-6058-1407-07

FCCID

L6ARHA110LW

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughaussiranne 43, B004 Turich,

Accredited by the Swiss Acoreditation Service (SAS)

Switzerland

e e
Sl {?"TEE\
ozl

BRE

Schsimriachar Kalibrierdsenal
Sarvice sigae d#alonnage
Servizio sviceero di taratura
Swiss Calibration Service

Accreditation Ho.: SCS5 108

Tha Swina Aceredditation Service is ane of the signatories to the E&
Mulilsieral Agraemeant for the recognition of calibration certidicates

Client ATS {RIM Testing Services)

Caatificass Ne: AMTDV3I-3062_Jan13

CALIBRATION CERTIFICATE

Cibjecl

Cakbralion procecise(s)

Caibration dals

AMIDV3 - SM: 3062

QA CAL-24.v3

Callbration procedure for AM1D magnetic field probas and TMFS in the

audio range

January 10, 2013

Calibration Equpment used WETE crlical for callbraton)]

Primary Slandards : D &
Kithiay Mismstar Typs 201 | By: E0ETA
Radamenoa Frobe SRADVE EE‘:"\I 1008
CAES PEM: TE
 Secondsny Sandards lioa B
AMCC | 1050
AT Audio Maasuning Insirement | 1062

Hama
Calbraiad by Dimnca ey
Appnvad by Fin Bomhal

Cial Cinle (Corificate Ho.)

This calibration cordficale documenis the imcoabiity o nafional standards, which realze the physical unks of measuremanis (S0,
The meégsrements and the uncefanties with confidence probabilty are green on the followng pages and are pasd of e oordilicate.

Al cafibratons. have been conducted i the dlosad laboratany inolity: eméonmant lempemlue (22 = 3)°C and humiding < 70%

Schadulked Calbeation

D012 (Mo 2TE6)
IO Jan-13 (Mo, ARTD-1006 a3
0-Moy-132 (Ha, DAEHTA_ Maytdy

Chaca Dale [in house)
1E-0nea-11 3
| BE-Sep-12 (in house chack Sep-1d)

Funoion
Labswalory Tachmcian

Dhaszurty Tecknicad Féarcges

This cafibration cerlfcate shall ol be repreduced ssesnl in ful welbat seillen appeoysl of he iy

Cedilicaba Mo: AMID-3062_Jani3

Page 1of 3

Oct-13
dan-14
iy-1%

| Seheduled Check
Oct-11
Sep-14

g

o
T

Issuatt January 10, 2013
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References

2

AMSI CE3.19-2007

Amencan Mational Standard for Methods of Measurement of Compatibility between Wireless
Communications Devicas and Hearing Aids.

DASYS manual, Chapter: Hearng Aid Compatibility (HAC) T-Coil Extansion

Description of the AM1D probe

Thea AMID Audio Magnetic Fietd Probe is a fully shielded magnetic field probe for the fragquency
range from 100 Hz to 20 kHz, The pickup coil is compliant with the dimensional requirements of [1].
Tha prebs includes & symmetic low nolse amplitier for the signal available at the shielded 3 pin
connacior at the side. Power i3 suppliad via the same connector (phantom power Supply) and
monitored via the LED near the connactor. The 7 pin connector at the end of the probs does not
carry any signals, but determines the angle of the sensaor when maunted on the DAE. The probe
supports mechanical detection of the surlace.

The single sensor in the probe is arangsd in & fit angle allewing measurement of 3 arhoganal field
components when rotating the probe by 120° arcund its axis, 1 is aligned with the perpendicolar
companent of the field, if the probe axis is tited nominally 35.3° above the measurement plane,
using the connector rotation and sensor angle statad below,

The probe is fully BF shislded when oparated with the matching signal cable (shialded) and allows
measuremant of audic magnetic figlds in the close vicinity of RE emitting wireless devices accarding
1o [1] withiout additional shielding.

Handling of the Hem

The probe is manufactured from stainless stesl. In order to maintain the perfarmance and calibration
of the probe, it must not be opansd. Tha probe is designed for oparation in air and shall not be
exposed o humidity or liguids. For praper oparation of the surtace detecfion and emergency stop
functions in & DASY system, the probe must be aperated with the special probe cup provided (larger
diameter).

Kethods Applied and Interpretation of Parameters

Coordinate Sy=tam: The AMTD probe is mounted in the DASY system tor operation with & HAC Test
Arch phantom with AMCC Halmhaoliz calibration coil according to [2], with the tip pointing to “southwast®
orientation,

Functional Test: The functonal test preceding calibration includes tast of

Moise laval

RF immunity {1kHz AM modulated signal). The shigld of the probe cable must be well connacted.
Fraguancy respanse varification from 100 Hz 1o 10 kHz.

Connector Rolation: The connactor al the end af tha probe does not carry any signals and is used for
fixaticon to the DAE cnly. The probe is operated in the center of the AMCC Helmholtz coil using a 1 kHz
magnetic field signal. ks angle is determinad from the twe minima at nominally +120° and —120°
rotation, so the sensor in the tip of the probe is aligned to the vertical plane in z-diraction, corresponding
ta the field maximum in the AMCC Hefmhaliz calibration coil,

Sensar Angle: The sensor tilting in the vertical plane from the ideal ventical direction is determined fram
tha bwo minima al nominally <1207 and —120°, DASY systam uses this angle 1o align the sensar for
radial measuremants 1o the xand y axis in the herzontal plana.

Sensitivity: With the probe sensor aligned to the 2-ekd in the ABCC, the outpul of the proba is
compared to the magnetic field in the AMCC at 1 kHz, The field in the AMCC Helmholtz codl is given by
the geomeatry and the current through the coil, which is manitored on the pracision shunt resistor of the
ol

Cenificate Mo: AMID-2062_Jani 3 Page 2 of 3
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AMID probe identification and configuration data

| ltem

T AMADVE Audic Magnetc 10 Field Probe

Typa Mo

SP AMI1 D01 BA

Sarial Mo

| Owverall length T

| Tip dameater

| 3062

| .0 mm (a1 the fip}

Sensar offset
_Internal Ampifier

i 3.0 mm {eantre of sensor from fip)
| 20 dB

! Manufaciurer | Origin
| Manulaciuring date

| October 340, 2008

| Last calioration date

Schmid & Farner Engineering AG, Zunch, Switzerand

January 12, 2012

Calibration data

Connector rotation angle

Sansor angle

Sansitivity at 1 kHz

The reported uncertainty of measurement is stated as the standard uncerainty of measurement |

(in DASY system) 61.0° +-35° (k=2)

{in DASY system)  0.25° +-05° (k=2)

{in DASY system)  0.00741 W/ (Alm)  +- 2.2 % (k=2)

rmuliiphied by the coverage factor k=2, which lor a normal distribufion corresponds to & coverage
probability of approximalaly 959,

Carificate Mo: AM1D-30E2_Jani3 Paga 3 of 3
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Calibration Laboratory of _\u{f_\éf_'.'ﬂk_ Gehmsizarisaher Kallbriarmanst
Schimid & Partner % Service aulsse délalonnoge
Enginearing AG T Sarvicio svizeso di temium
Zeughaunstrasss £, 8064 Zurich, Switssdand "{ﬁmj Swiss Calibeation Sarvice
Agcredi by tha Swiss Accreditabon Seracs (SAS) Accreditation Mo SCS 108
Tha Swiss Acereditation Sarvice i ann of the signaiories o the EA
Muit-iwlgral Agreamont for the recognition of salibraslen ceriBicns
Clienk Blackberry Walarloo Cevtlicats Ho: TMFS._ 1003 _Nov13
CALIBRATION CERTIFICATE
Ot / Igenlilicaion TMFS - SN 1003
Call braricn roceire(s) QA CAL-24.v3
Calibration procadure for AM10 magnetic field probas and TMFS in the
audic range
Calibeation data Movember 14, 2013

This cabbemlian canlissts dasimants Tha imsosssily bo nationsl slsncsds. which ealze ihe physcal unins of measuremants (51,
This il ywlcers Payesm Daaaen condluctad in Ba AL laboraiony bacility: snviscrmian | lemgeratung [22 & 370 and hemidily < 700

Calibration Equipmsarn] used (METE ihical for callvation)

| Primary Standare s | ol Dt (Caliwatd by, Coniticate tea | }Sﬂmm Cabiteaiion
Healthiey kulimamr Type 2001 | SM: DETERTE 010113 [ha 1 3076 Oei-14

| Secondary Sandards 0 & | ot okt Sanadued Catbrace Chack
AMCE 1050 | 09-0062-13 i howse chack. Oct-13) Oul-15
Faluremos Pabe AMHOVZ EH: 1008 | M0=Jamr=13 . ANMDADDE_Janid) Jare14
ANTAI Audio Measuring Insirament | 1062 28-Sap-12 (0 houss Check Sep-12) Sep-14
Mygitent WiF Genaralor 331208 M s000E 288 03-0hct-1 3 (i housses chack Dcl=13) Oct-15

Fdama Funition T 1
Calinmted by Classdin Lissbler Lebortory Tectmician | 5’_‘%
L S
\ I

e g il gl AP

g Mowamier 15, 2013

This cafitaation canificala shall not ba repesduced except in Ml sdhoul wiitten ansnoal il tha lsba sy
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Helerences

]

(2]

]

Methods Applied and interprotation
al Parameters

ANSI-CE3.19-2007

Amercan Matonal Standard for Methods of Measurement of Compatibility bDetwean Wiraless
Communications Devices and Heanng Alds.

ANSIFCEZ19-2011

Amencan Mational Standard, Methods of Measurement of Compatbilty between Winsless
Cemmunicetions Devices and Heanng Aids.

DASYS manual, Chaplar: Hearing Ad Compatibility [HAC) T-Coll Extersion

Coordinate Systam: The TMFS iz
mounted undermeath the HAC Test
Arch touching equivalenty o a
wirsless dewvice according to [2]
29.22: In “Norh® orentation, the
TMFS signal connactor is directed
fo the north, with x and y axes of
TMFS and Test arch coindiding
soe 1. The rotational
gmmm;r} amsJ of the TMFS is Naorth East
aligned to the center of the HAC
teat Asch. For Easl, South and
‘West configuration, the TMFS has
haan motated clockwlse in steps of
B0, a0 tha conneclor looks Nl the
spacilied direction. The evaluation
of tha radial direction is referenced
o the device onrientation (x
aquivalent to South direction),

Measurament Plane: In
colncidence with standard [1], the
measurament plane {probe sensor
canter] is selected Jo be & &
distance of 10 mm above the
surface of the TMFS touching the
frarne, Tha 50 x 50 mm scan amd ¥ Fig 1 TMFS scanning measurement configurations

aligned to the cenler of the unii. The

scanning plane i verfied to be

paraliel to the phantom frame befora

the measurements using the .
predefined “Geometry and signal check” procedure according fo the predefmed procedurss described in [2].

Wesl

Measurement Conditiona: Calibration of ANID probe and AMMI are according to [2]. The 1 kHz sine signal
for the level measurement is supplied from an axtemal, indapendant generator via a BNG cable to TMFS IN
and monitored at TMES OUT with an Independent AMS voltmetar or Audio Analyzer, The level is set 1o 0.5
Wrma and monsiored during the scans.

For the frequency responae, a higher suppression of he background ambient magnetic fiskd over thie full
frequency range was achieved by placing the TMFS in & magnefically shisided box. The AMID probe was
fixed withoutl robot postioner near the swal maximum for this measurement. The background noise
suppression was typ. 30 d2 at 100 Hz (minimum) and 42 dB at 1 kHz. The predefined multisine signal
{48k _muttisine_S0-10000_10s wav) was used and evaiuated in the third-octave bands from 100 Hz o 10000
Hz.
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1 Measurement Conditions

DASY system configuration, as far as not given on page 1

DASY Versian | DASYS V82 8.7 (1137}
-DAS’;PP Versian I SEMCALD W14.8,10 (T164)

Phantom [ HAC Test Arch SO HAC FO1 BA #1002 |

Distance THFS Top - Probe Centre | 10 mm

Sc_a;rnnluﬂm | clx, gy = 5 mm area = 50 x 50 mm

Froguency I . lnr"ﬁald s::ans 1 kHz

Signal level to TMFS for field scans i 500 mV RMS

Signal far 1rﬂc.pam5r rasponsa mul;::nm;mﬁ.

Tabde 1; System configuration

2 Axlal Maximum Fiaeld

Canfiguration East Sr:u-l.:m_l WE&II_ N-:H'.'h| Subset Awgg__._hluaragq

Axisl Max 20.35| -2035| 2038 -20.38| 20,36
1 ! = _1 | I

TMEE Y Awis st Mot | 2800 JE05 )  -DEO4 | -ERO9

TMFS Y Axis2ndMax | -2583| -2505] -26.00] -25.96

LongitudinalMex Avg | -25.97| -2585] -2567] -25.98 2507

I (S S i - =i

TMES X Asis 15t Max 2500| 2604 -2500| -5 e

|TMFS X Ads 2nd Mex | -25.54] 2361 -95.05] -26.00, . ——

| Trarsverssal Hu.&m_ﬂ_-zs-sai_ —RE9T, 2600 -25.98 —

|

| Radial Max ' ] . 2598

Tabla 2 Axial and radial fisld maxima measwened with probe centar af 10mm distance in dB Al/m

The maximum was calculated as the average Iram the values maasurad in the 4 oriantations lished in tabls 2.

Axial Maximum  -20.36 dB Afm (4= 0.33dB. k=2]

3 Aadial Maximum Field

In addiion, the average from the 16 masdima of the radial fiekd isted in table 2 {maasured at 10mm) was
calculated:

Radial Masirmum  -25.93 dB Afm

[ The reported uncertainty of measurerment |5 stabed at the standard uncentainty of measurarmisrt
mukiplied Dy the cowerage lacter k=2, which for a normal distribution corresponds o a coverage
probebility of approwmabely 35%.
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4 Appendix

4.1 Frequency responss

Max. deviation measured, rslative 10 1 kHz: min, =<0.03, max, 0.02 dB

[ Freguency [Hz
100

Responge (08

Q.02
125 -0.02
160 -0.02
200 [ANNH]
250 002 |
o j

Table 3: Fregquancy responssa

Ciesviation from 1 kHz [dE]

0.50
1

THKIFS SM: 1003 Frequency Respanse

02 — 4 .i_

-0.50 +—————

Fraguency [HZ)

1000

Fig. 2 Frequency response 100 o 100000 Hz
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4.2 Field plols
AR e e T e T kg =30, T T L RRRE FITE LN Sl L U SR R b
ARML D sk T e g 8, P D |
N R T
W04 — -+ |
k ___.-'-""-F- - —— l
L — g I
A = - N
e : - R e
204 o = E ‘.1_‘_:_
il ™y /7' -
L I
s — 1\ 4 i
g | '
. \ -
F 1 ¥
454 —
L il .'.I
.5:' - II. ¥ r
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\
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000 g 002 ous a0 005
m
Fig. 3 Typical 20 fleld plats for x (red), v igreen} and z (biue) components

Superponed fiald plots of 2 (axial), x and y radial magretic beld, 50 x 50 mm, Indvidusl scaling:
wihite = rnaast. fiald level, black = -4dB Dalow max, The Snas show the position of the 2D field plo
of figura 3.

Fig. 4:
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