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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: 3/22/2012 2:26:08 PM
Test Laboratory: RIM Testing Services

HAC T-Coil TMFS_validation_03_22_12
DUT: TMFS; Type: TMFS-1

Communication System: CW; Frequency: 835 MHz

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

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

DASY Configuration:

Probe: AM1DV3 - 3062; ; Calibrated: 1/12/2012

Sensor-Surface: 0Omm (Fix Surface), z = 3.0

Electronics: DAE3 Sn473; Calibrated: 1/13/2012

Phantom: HAC T-Coil Test Arch with AMCC; Type: SD HAC P01 BA,;
DASY52 52.8.0(692); SEMCAD X 14.6.4(4989)

T-Coil scan/Background Noise/z (axial) noise/ABM Noise Spectrum(x,y,z,f)
(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:
ABM =-56.03 dB A/m
Location: 0, 0, 13 mm
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T-Coil scan/Background Noise/x (longitudinal) 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 =-56.01 dB A/m
Location: 0, 0, 13 mm

T-Coil scan/Background Noise/y (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 =-55.93 dB A/m
Location: 0, 0, 13 mm

T-Coil scan/TMFS Validation/z (axial) 8 x 8 step 2/ABM Signal(x,y,z) (5x5x1):
Measurement grid: dx=10mm, dy=10mm

Signal Type: 1 kHz Sine

Output Gain: 35.05

Measure Window Start: O0ms

Measure Window Length: 1000ms

BWC applied: 0.0031 dB

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

ABM1 comp =-20.48 dB A/m
BW(C Factor = 0.0031 dB
Location: 0, 0, 3.7 mm

T-Coil scan/TMFS Validation/x (longitudinal) 52 x 16 step 4/ABM 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: 0.0031 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABM1 comp =-25.80 dB A/m
BWC Factor = 0.0031 dB
Location: -18, 0, 3.7 mm

T-Coil scan/TMFS Validation/y (transversal) 16 x 52 step 4/ABM 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: 0.0031 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABM1 comp =-25.76 dB A/m
BWC Factor = 0.0031 dB
Location: 0, -18, 3.7 mm
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T-Coil scan/TMFS Validation/z (axial) at center 100% gain/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: 87.2

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, 0, 3.7 mm
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Annex C: Audio Band Magnetic measurement data and plots
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Date/Time: 3/23/2012 10:15:26 AM

Test Laboratory: RIM Testing Services
HAC T-Coil_CDMA1700_Axial
DUT: BlackBerry; Type: Sample; Serial: 331D34F3

Communication System: CDMA AWS 1700_1/8th; Frequency: 1711.25 MHz, Frequency:
1732.5 MHz, Frequency: 1753.75 MHz

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)

DASY Configuration:

Probe: AM1DV3 - 3062; ; Calibrated: 1/12/2012

Sensor-Surface: 0Omm (Fix Surface), z = 3.0

Electronics: DAE3 Sn473; Calibrated: 1/13/2012

Phantom: HAC T-Coil Test Arch with AMCC; Type: SD HAC P01 BA; Serial: Not Specified
DASY52 52.8.0(692); SEMCAD X 14.6.4(4989)

T-Coil scan/General Scans Low Ch./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_1s.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
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T-Coil scan/General Scans Low Ch./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

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABM1/ABM2 = 49.03 dB
ABM1 comp =10.41 dB A/m
BWC Factor =0.16 dB
Location: -5, -7, 4.4 mm

T-Coil scan/General Scans Low Ch./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: 2000ms

BWC applied: 10.80 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

Diff =1.90dB

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

T-Coil scan/General Scans Low Ch./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 =0.61 dB

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

T-Coil scan/General Scans Mid Ch./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

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABM1/ABM2 = 49.61 dB
ABM1 comp =10.19 dB A/m
BWC Factor =0.16 dB
Location: -5, -7, 4.4 mm

T-Coil scan/General Scans Mid Ch./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: 2000ms

BWC applied: 10.80 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

Diff =2.00 dB

BWC Factor = 10.80 dB
Location: 0, 0, 13 mm
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T-Coil scan/General Scans Mid Ch./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: 2000ms

Measure Window Length: 4000ms

BWC applied: 10.80 dB

Device Reference Point: 0, 0, -6.3 mm

T-Coil scan/General Scans High Ch./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

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABM1/ABM2 = 48.27 dB
ABM1 comp =9.05dB A/m
BWC Factor =0.16 dB
Location: -7, -7, 4.4 mm

T-Coil scan/General Scans High Ch./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: 2000ms

Measure Window Length: 4000ms

BWC applied: 10.81 dB

Device Reference Point: 0, 0, -6.3 mm
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Cursor:
Diff =2.00 dB

BWC Factor =10.81 dB
Location: -5, -5, 3.7 mm

T-Coil scan/General Scans High Ch./z (axial) wideband at best S/N 2 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: 2000ms

BWC applied: 10.81 dB

Device Reference Point: 0, 0, -6.3 mm
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Date/Time: 3/23/2012 10:28:48 AM

Test Laboratory: RIM Testing Services

HAC T-Coil_CDMA1700_Radial_L
DUT: BlackBerry; Type: Sample; Serial: 331D34F3

Communication System: CDMA AWS 1700_1/8th; Frequency: 1711.25 MHz, Frequency:
1732.5 MHz, Frequency: 1753.75 MHz

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)

DASY Configuration:

Probe: AM1DV3 - 3062; ; Calibrated: 1/12/2012

Sensor-Surface: 0Omm (Fix Surface), z = 3.0

Electronics: DAE3 Sn473; Calibrated: 1/13/2012

Phantom: HAC T-Coil Test Arch with AMCC; Type: SD HAC P01 BA; Serial: Not Specified
DASY52 52.8.0(692); SEMCAD X 14.6.4(4989)

T-Coil scan/General Scans Low Ch./x (longitudinal) 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_1s.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

This report shall NOT be reproduced except in full without the written consent of RIM Testing Services
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T-Coil scan/General Scans Low Ch./x (longitudinal) 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

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABM1/ABM2 = 45.80 dB
ABM1 comp =1.20 dB A/m
BWC Factor =0.16 dB
Location: 3, -5, 4.4 mm

T-Coil scan/General Scans Mid Ch./x (longitudinal) 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

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABM1/ABM2 = 47.19 dB
ABM1 comp =0.51 dB A/m
BWC Factor =0.16 dB
Location: 1, -9, 4.4 mm
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T-Coil scan/General Scans High Ch./x (longitudinal) 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

BWC applied: 0.16 dB

Device Reference Point: 0, 0, -6.3 mm

Cursor:

ABM1/ABM2 = 46.30 dB
ABM1 comp =1.35dB A/m
BWC Factor =0.16 dB
Location: 3, -9, 4.4 mm

— 170.0

— 136.2

102.4

68.549

34.73¢2

0.915
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Date/Time: 3/23/2012 10:42:17 AM

Test Laboratory: RIM Testing Services

HAC T-Coil_CDMA1700_Radial_T
DUT: BlackBerry; Type: Sample; Serial: 331D34F3

Communication System: CDMA AWS 1700_1/8th; Frequency: 1711.25 MHz, Frequency:
1732.5 MHz, Frequency: 1753.75 MHz

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)

DASY Configuration:

Probe: AM1DV3 - 3062; ; Calibrated: 1/12/2012

Sensor-Surface: 0Omm (Fix Surface), z = 3.0

Electronics: DAE3 Sn473; Calibrated: 1/13/2012

Phantom: HAC T-Coil Test Arch with AMCC; Type: SD HAC P01 BA; Serial: Not Specified
DASY52 52.8.0(692); SEMCAD X 14.6.4(4989)

T-Coil scan/General Scans Low Ch./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_1s.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
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T-Coil scan/General Scans Low Ch./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_1s.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 = 53.44 dB
ABM1 comp =-0.73 dB A/m
BWC Factor =0.16 dB
Location: -7, 5, 4.4 mm

T-Coil scan/General Scans Mid Ch./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_1s.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 = 53.60 dB
ABM1 comp =-0.09 dB A/m
BWC Factor =0.16 dB
Location: -5, 5, 4.4 mm
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T-Coil scan/General Scans High Ch./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_1s.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 = 53.76 dB
ABM1 comp =-0.65 dB A/m
BWC Factor =0.16 dB
Location: -7, 7, 4.4 mm

— b06.1

— 405.1

3041

203.1

102.1

1.114
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Annex D: Probe/TMFS calibration certificate
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Eaughawssirasse 43, B004 Zurich, Switcerland

Accredited by tha Swiss Accreditation Sarvice (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemment for the recognition of calibration certificates

lient  ATS (RIM Testing Services)

Sehweirerischer Kalibriendien st
Service guisse détalonnage
Servizio svizoers di taratura
Swiss Callbration Sarvice

[CALIBRATION CERTIFICATE

Olypect

Calibration procedure|s)

Calibraticn dale:

AMIDVS - SN: 8062

Calibration Equipment used [MATE erilizal far calibration)

This calbration cerificabs documents the taceabiity 1o national standards, which realize the physical units of measuremants (S1).
The measurameants and he uncertainties with confidence probabilty are given on fe lollowing pages and are part ol \e certilicate.

Al calbrations have been conducted in tha closed laboratany tacility: snvironmaent empaeratung (22 + 30 and humidity = T0%,

Primary Standarnds I @ | 1ZAl Daka (Candicate ko) Scheduled Galibradon
Kaithley Mulimeter Type 2001 SH- 0a1027e 28-Sep-11 {Na:11450) Sap-12
Aedarancea Froba AM1DAVT SN 3000 AT-Aug-11 (o, AMAID-3000_Aug11) Aug-12
DAE4 Sh: TE1 20-Apr-11 (Mo, ME4-TE1_Aprii] Apr-12
Secondary Slandards 0 # | Chesch Date (in house] Scheduled Chack
AMICC 1080 [12.081:11 fin neuse eheek Da-17) Oet-1a
Mami Funchan Sagnaure
Calibeated by: Dimee gy~ - Labosmtory Technician @w e

This calioration certificate shall not be repreduced excapt in il without writien approsal af hs labaratony.

Isued: January 13, 2012

Cerificate No: AM1D-3062_Jan12
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References

[

(2]

AMSI CE3.139-2007

American National Standard for Methods of Measurement of Compatibility between Wirsless
Communications Devices and Hearing Aids.

DASYS manual, Chapter: Hearing Aid Compatibility (HAC) T-Coil Extension

Description of the AM1D probe

Tha AM1D Audio Magnatic Fleld Probe is a fully shielded magneatic field probe for the frequancy
ranga from 100 Hz to 20 kHz. The pickup coil is compliant with the dimensional requiraments of [1],
The probe includes a symmetric low noise amplifier for the signal available at the shislded 3 pin
connector at the side. Power is supplied via the same connector (phantom power supply) and
monitored via the LED near the connector. The 7 pin connector at the end of the probe does not
carry any signals, but determines the angla of the sensor when mounted an the DAE. The prabe
supports mechanical detection of the surface.

The single sensor in the probe is arranged in a tilt angle allowing measurement of 3 orthogonal field
components when ratating the probe by 120° around its axis, It is aligned with the perpendicular
component of the field, If the probe axis is tited nominally 35.3° above the measurameant plane,
using the connector rotation and sensor angle stated below.

The probe is fully RF shielded when operated with the matching signal cable (shielded) and allows
measuremeant of audio magnetic fizlds in the close vicinity of RF emitiing wireless devices according
1o [1] without additiznal shiglding,

Handling of the item

The probe s manulaciured from stainless steal. In order to maintain the pedormance and calibration

of the probe, it must not be epened. The probe is designed for operation in air and shall not be

exposed to humidity or liquids. For proper operation of the surface detection and emergency stop

fdulgclionﬁ]if- a DASY systern, the probe must be operated with the special probe cup provided (larger
mater).

Methods Applied and Interpretation of Parameters

Coordinate System: The AM1D probe is mounted in the DASY system for operation with a HAC Test
Arch phantormn with AMCC Helmboltz calibration coil according to [2], with the tip pointing to “southwest”
arientation.

Funciional Test: The functional test preceding calibration includes test of

Moise level

RF immunity (1kHz AM modulated signal). The shield of the probe cable must be wall connectad.
Frequency response verification from 100 Hz to 10 kHz.

Connecfor Atation: The connector al the end of the prabe does not carry any signals and is used for
fixation to the DAE only, The probe is operated in the center of the AMCC Helmholtz coil using & 1 kHz
magnelic fiald signal. Its angls is determinad fram the two minima al nominally +120° and <1207
rotation, so the sensor in the tip of the probe is aligned to the vertical plane in z-direction, coresponding
to the field maximum in the AMCC Halmholtz callbration coll.

Sensor Angle: The sensor tilting in the vertical plane from the ideal vertical direction is dalermined from
the two minima at mominally +120° and -120°, DASY system usas this angle to align the sensor for
radial measurements to the x and y axis in the horizontal plane.

Sensiftivify: With the probe sensor aligned to the 2-figld in the AMCC, the output of the probe is
comparad to the magnetic fisdd in the AMCC at 1 kHz. The figld in the AMCC Helmhaltz coil is given by
the geometry and the current through the coil, which is monitored on the precision shunt resistor of the
coll.

Cartificate Mo: AMID-3062 Jani2 Paoe 2 of 3
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AM1D probe identification and configuration data
Ttem ) AM1DV3 Audio Magnetic 10 Field Probe I
Type No SP AM1 D01 BA ]
Serial No 3062 |
“Overall length 296 mm - - 1
Tip diameter 6.0 mm [at the tip)
Sensor offsat 3.0 mm [(centre of sensor from tip) i
Internal Amplifier 20 dB - o
"Manufacturer / Origin | Schmid & Partner Engineering AG, Zorich, Switzerland _’
Manufac:h.u‘u'lg date October 30, 2008
Last calibration date April 07, 2011 |

Cal

ibration data

Connector rotation angle (in DASY system)

Sensor angle {in DASY systam)

Sensitivity at 1 kHz (in DASY syslem)

61.0° +-3.6° (k=2)

0.18 ° +/-0.5° (k=2)

0.00741 V/{Alm)  +/-2.2 % (k=2)

Cedtilicate No; AM1D-3062_Jani2
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Calibration Laboratory of
Schmid & Pariner

Engineering AG
Zeughaussivasse £3, 8004 Furich, Switzerdand

g Schweizerischer Kalibrierdions!

c Service suisse d'éalonnage
Servizio svizzero di taratura

S  Swiss Calibration Service

hocrediled by the Swiss Acctediiation Senics (SAS) Accroditation Ne.: 'SCS 108
The Swiss Accreditation Service 18 one of the signatories io the EA
Mulllsteral Agreament for the recogniticn of calibration certificatas

Otiect/ darssicaton TUSAINNGRY 0 0 R G T R

Calibralion procedurals)

Calipranon date

This calration cerificate documsants ths traceability to national stantands, which realza the physical unils of measuramants (S1)
Tha calibmions nawe bean conduciad in the RAD Iaboratary facilty: emdronment temperatura (22 + 3)°C and humidity < 20%.

Calibration Equipmeant used (METE critical for caliration)

Frimary Standards D # Cal Darte [Cafibrated by, Cirtificate Moj Sehgulad Calibraton
Haithlay Mulimetar Typs 2001 SM: 0819278 2B8-Sap-11 (Moo 1450) Sep12

Scondary Slandanms | D Cal/ Gheck Dale o Scheduied Calibration Check
AMCC 1380 120ct-11 (in house chedk Oct-11) Det=13

Aeferercs Probe AR DV SN 1008 18-Jan-11 (Moo A D-1006 _Janid] Jar-12

AMMI Augio Meagwing Instumen | 1062 20-Sap-10 (In house check Sep-10) Sep-12

Agllant WF Genarator 331304 WY 40005266 12:0ct-11 (in housa chack Cot11} Oet-13

Iarme Function

Calibratad by: e Lgubler 0 mw

Appriveed by: F;rhum 5 P& Dirsctor
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ANSI-CEI.A9-2007

Amarican Matonal Standard for Methods of Measurement of Compatibility between Wireless
Communications Devices and Hearing Aids.

DASY manual, Chapter *Hearing Aid Compatibility {HAC) T-Coil Extansion”

Methods Applied and Interpretation of Parameters

Coordinate System: The TMFS is
mounted undermeath the HAC Test
Arch louching equivalenlly 1o a
wirgless device according to [2]
28.2.2.: In "North" orientation, the
TMFS signal connector is directad
1o the north, with x and v axes of
TMFS and Tesl arch coinciding
(see fig. 1). The rotational
symmetry axis of the TMFS is
aligned 1o the center of the HAC
lest Arch. For East, South and
Wesl conliguration, the TMFS has
bean rolated clockwisa in steps of Morth East
907, so the connector loaks into the
specified direction, The evaluation
of the radial direction s referenced
fe lhe device ordenfabon (x
aquivaken! to South directon),

Measursmant Flansa; In
coincidence with standard [1], the
measuramant plane (probe sensor
canler) iz selected 1o be al a
distance of 10 mm above the the
suriace of the TMFS touching the
frame. The 50 x 50 mm scan area
is aligned o the center of the unit,
The scanning plane i verified 1o be
parallel to Ihe phantom  frame
belore the measuremants using
the predefined “Geometry and
signal check” procedure according
1o the predefined procedures
deseribed in [2].

South West

Fig. 1 TMFS scanning measurement configurations

Meazurament Condiffions, Calibration of AM1D probe and AMMI are according o [2]. The 1 kHz sine signal
for tha bevel maasurement is supplied from an extermal, indepander genarator via a BNC cable 1o TMFS IN
and monitored at TMFS OUT with an independent RMS voltmater or Audio Analyzer. The level is sef to 0.5
Vrms and monitored dunng the scans.

Far fhe frequency response, a higher suppression of the background ambier magnetic field over the full
frequency range was achieved by placing the TMFS in a magnatically shielded box. The AM1D probe was
fimed without robot posiboner near the axial maximum for this measurement, The background nolse
suppression was fyp. 30 dB al 100 Hz {minimum) and 42 dB at 1 kHz. The predefined multisine signal
{48k_mulising_50-10000_10s. wav) was used and evaluated in the thind-cctave bands from 100 He to 10000
Hz.
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1 Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS WE2.6.2 [482)
DASY PP Version SEMCAD W14.4.5 (3634)
Phantom HAC Test Arch S0 HAC PO1 BA, m1002
Distance TMFS Top - Probe Centre 10 mm
Scan resolution di, dy = 5 mm arga = 50 x 50 mm
_Fr-qumw far field scans 1 kHz
500 my RS

for frequency response

mullisine signal 5010000 He,
each third-octave band

Table 1: Systern configuration

2 Axial Maximum Field

[Configuration CEast]  Seuth|  West|  Menn| Subset Average |  Average
Axial Max 2036| 2035  2038| -2035] i -20.36
[TMFS ¥ Axis 1stMax | -26.11| -26.06| -26.11| -26.07

TMFS Y Axis 2nd Max 26.15|  -26.15| -2629) -26.16

Longitudinal Max Avg 2613 -2611| -2620| -26.12 -26.14
i |
TMFS X Axis 1stMax | -25.05| -2599 -2602| -2504|

TMFS X Axis 2nd Max 2501| -2588| -2595| .2595 |
| Transversal Max Avg 2593|2594 2508 2595 -25.95 |
Radial Max -26.09 -26.04

Table 2: Axial and radial fisdd maxima measured with probe canier at 10mm distance in dB A/m

The maximum was calculated as the average from the values measured in the 4 crlentations bsied in table 2.

Axial Maximum  -20.36 dB A/m

3 Radial Maximum Field

{+- 0.334B, k=2)

In addition, the average from the 16 maxma of the radial field listed in tabde 2 (measured at 10mm) was

calkculated:

Radial Maximum  -26.04 dB Afm

Cartdicate Mo: TMFS_1003_Nowvi1
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4

Appendix

4.1 Frequency response

Max. deviation measurad, relative ko 1 kHz: min. -0.03, max. 0.01 dB

| Frequeney [Hz] | Response [dB)
___ 1 oam
125 0.00
180 003 |
[ 200 | 000
250 001 |
A5 0.00
400  ooo |
&m0 0.00
630 0.00
800 0.00
1000 | 000 |
1250 0,01
1600 0.0
2000 Dot
oo | oo
T ms0 o
4000 -0.02
5000 0,02
B300 -0.03
BOD0 -0.03
10000 -0.03

Table 3: Frequancy response

TMFS 5M: 1003 Freguency Response

0.50 4

.25

-0.2%

Deviation from 1 kHz [dE]

0150 I :
100 10000

Frequency [Hz]

Caificate Moz TMFS_1003_Nov11
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4.2 Field plots
ANW rul:lqu.i-SﬂlEl.-TS'.-ih ey =, = J=T AEEN |'I.h|-rla'|-'ll|l:\h3|- g v, vl 2w
.ll.l.:n'lﬂ- mam:ﬁ::q u, m=A0, T
el I —_— e |
254 | — - — —_
30 : = I  — — ._-_..—.
a4 I -
P B ) L B
451 : —
S0+ - — — I_ N
55 - |
Tk ol ok ok 3 ok

Fig. &

Fig. 4:

Typical 20 fiedd plots lor x (red), ¥ (grean) and z (blue) components

Superponad field plots of z (axial), » and v radial magnetic field, 50 x 50 mm, individual scaling:

white = max. field level, black = -4dB below max. The lines shaw the position of the 2D field plot

of tigure 3.
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