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Hearing Aid Compatibility (HAC)
TEST REPORT

<For T-Coil Measurement>

Applicant Name HTC Corporation

Address of Applicant No.23, Xinghua Rd., Taoyuan Dist., Taoyuan City 330, Taiwan
(R.0.C)

EUT Name Smartphone

Brand Name HTC

Model No. 2PYR200 / 2PYR210

FCC ID NM82PYR200

Date of Receive Dec. 01, 2016

Date of Test(s) Dec. 23, 2016

Date of Issue Dec. 28, 2016

Standards:
ANSI C63.19-2011

FCC RULE PART(S): 47 CFR PART 20.19(B)
HAC RATE CATEGORY: T4 (T Category)

In the configuration tested, the EUT complied with the standards specified above.
Remarks:

This report details the results of the testing carried out on one sample, the results contained in this test report
do not relate to other samples of the same product. The manufacturer should ensure that all products in series
production are in conformity with the product sample detailed in this report.

This report may only be reproduced and distributed in full. If the product in this report is used in any
configuration other than that detailed in the report, the manufacturer must ensure the new system complies
with all relevant standards. Any mention of SGS Taiwan Electronics & Communication Laboratory or testing
done by SGS Taiwan Electronics & Communication Laboratory in connection with distribution or use of the
product described in this report must be approved by SGS Taiwan Electronics & Communication Laboratory in

writing.

Signed on behalf of SGS

Engineer Supervisor

Matt Kuo John Yeh

Date: Dec. 28, 2016 Date: Dec. 28, 2016
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1. Introduction

The purpose of this standard is to establish categories for hearing aids and for WD
(wireless communications devices) that can indicate to health care practitioners and
hearing aid users which hearing aids are compatible with which WD, and to provide
tests that can be used to assess the electromagnetic characteristics of hearing aids and
WD and assign them to these categories. The various parameters required, in order to
demonstrate compatibility and accessibility are measured. The design of the standard is
such that when a hearing aid and WD achieve one of the categories specified, as
measured by the methodology of this standard, the indicated performance is realized.
In order to provide for the usability of a hearing aid with a WD, several factors must be
coordinated:

a) Radio frequency (RF) measurements of the near-field electric and magnetic fields
emitted by a WD to categorize these emissions for correlation with the RF immunity
of a hearing aid.

b) Magnetic field measurements of a WD emitted via the audio transducer associated
with the T-coil mode of the hearing aid, for assessment of hearing aid performance.

c) Measurements with the hearing aid and a simulation of the categorized WD T-caoil
emissions to assess the hearing aid RF immunity in the T-coil mode.

The WD radio frequency (RF) and audio band emissions are measured.

Hence, the following are measurements made for the WD:

a) RF E-Field emissions

b) T-coil mode, magnetic signal strength in the audio band

c) T-coil mode, magnetic signal and noise articulation index

d) T-coil mode, magnetic signal frequency response through the audio band

Corresponding to the WD measurements, the hearing aid is measured for:

a) RF immunity in microphone mode

b) RF immunity in T-coil mode

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FR2ER1E R l*ﬁ#f’,ﬁ%‘l['E'%‘Tiliﬂn::‘ﬁi/fifﬁﬂfﬁ’@ ’ [ﬁJEﬁl%ifﬁ#@W?’f%R ° ¢ﬁ§ﬁ7{~%’:’; £ ﬂl?{yi'l?’ﬁ‘ > T\P‘ﬁﬂiﬁ 7
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at



Report No. : E5/2016/C0002
Page: 5 of 50

2. Testing Laboratory

Company Name  [SGS Taiwan Ltd. Electronics & Communication Laboratory

Company address |No.2, Keji 1st Rd., Guishan Township, Taoyuan County 333,
Taiwan (R.O.C.)

Telephone +886-2-2299-3279
Fax +886-2-2298-0488
Website http://www.tw.sgs.com/

3. Details of Applicant

Applicant Name  [HTC Corporation

No.23, Xinghua Rd., Taoyuan Dist., Taoyuan City 330, Taiwan

Applicant Address
(R.0.C)
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EUT Name Smartphone

Brand Name HTC

Model No. 2PYR200 / 2PYR210

FCCID NM82PYR200
XIGSM XIGPRS XIEDGE

'(\)"ggfag;n [IWCDMA  [IHSDPA [IHSUPA
XILTE FDD XBluetooth DXIWLAN 802.11 b/g/n(20M/40M)
GSM 1/8.3
GPRS 1/4.1 (1Dn2UP)
(support multi class 10 max) 1/8.3 (1Dn1UP)
EDGE 1/4.1 (1Dn2UP)

Duty Cycle (support multi class 10 max) 1/8.3 (1Dn1UP)
WCDMA 1
LTE FDD ’
(Data only, not support VoLTE)
WLAN 802.11 b/g/n(20M/40M) 1
Bluetooth 1

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FR2ER1E R l'iﬂéﬁi’:ﬁ‘»’['E'%‘Tiﬂﬂn::‘ii/fifﬁ#x Fif [ﬁJEﬁﬂ*"Fifﬁﬂx@ \'ﬁ?ﬁ%‘« ° Mﬂéﬁvﬁi’:’; £ pl?{pw?ﬁ‘ > TP‘W[&'} 7
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at




SGS

Report No. : E5/2016/C0002
Page: 7 of 50

GSM850 824 — 849
GSM1900 1850 — 1910
WCDMA Band Il 1850 — 1910
WCDMA Band IV 1710 — 1755
WCDMA Band V 824 — 849
;ﬁnlz)rsquency LTE FDD Band I 1850 — 1910
(MHz) LTE FDD Band IV 1710 — 1755
LTE FDD Band V 824 — 849
LTE FDD Band Xll 699 — 716
WLANB802.11 b/g/n(20M) 2412 — 2462
WLANB802.11 n(40M) 2422 — 2452
Bluetooth 2402 — 2480
GSM850 128 - 251
GSM1900 512 — 810
WCDMA Band Il 9262 — 9538
WCDMA Band IV 1312 - 1513
WCDMA Band V 4132 — 4233
Channel Number |LTE FDD Band II 18607 — 19193
(ARFCN) LTE FDD Band IV 19957 — 20393
LTE FDD Band V 20407 — 20643
LTE FDD Band XIl 23017 — 23173
WLAN 802.11 b/g/n(20M) 1 — 11
WLAN802.11 n(40M) 3 — 9
Bluetooth 0 - 78
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5. Air Interfaces and Bands

Simultaneous Voice Over Digital
Air- Type Power
Band C63.19 tested Transmitter Transport OTT ]
Interface Transport - Reduction
but not tested capability
850 No No
GSM VO Yes Yes, WiFi or Bluetooth
1900 No No
Il No No
Yes
WCDMA v VO Yes, WiFi or Bluetooth No No
(Note 1)
\ No No
Il Yes No
v Yes No
LTE DT No Yes, WiFi or Bluetooth
\ Yes No
Xl Yes No
WiFi 2450/5G DT No Yes, WWAN or BT Yes No
Bluetooth | 2450 DT No Yes, WWAN or BT No No
VO= CMRS Voice Service Note
DT= Digital Transport 1.1t applies the low power exemption based on
VD=CMRS IP Voice Service and Digital Transport |ANSI C63.19-2011
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6. Test Environment

Ambient Temperature 21.9°C

Relative Humidity <80 %

7. Description of test system

7.1 Measurement System Diagram for SPEAG Robotic

L DAEYS

Fig. 1. The SPEAG Robotic Diagram
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The DASYS5 system for performing compliance tests consists of the following items:

A standard high precision 6-axis robot (Stabile RX family) with controller, teach
pendant and software. An arm extension is for accommodating the data
acquisition electronics (DAE).

* An Audio Magnetic probe.

* A data acquisition electronics (DAE) which performs the signal amplification, signal
multiplexing, AD-conversion, offset measurements, mechanical surface detection,
collision detection, etc. The unit is battery powered with standard or rechargeable
batteries. The signal is optically transmitted to the EOC.

 The Electro-optical converter (EOC) performs the conversion between optical and
electrical of the signals for the digital communication to the DAE and for the
analog signal from the optical surface detection. The EOC is connected to the
measurement server.

» The function of the measurement server is to perform the time critical tasks such
as signal filtering, control of the robot operation and fast movement interrupts.

* A probe alignment unit which improves the (absolute) accuracy of the probe
positioning.

* A computer operating Windows 7.

* DASYS5 software.

* Remote control with teach pendant and additional circuitry for robot safety such as
warning lamps, etc.

» The Test Arch SAM phantom

* The device holder for handheld mobile phones.

« Validation dipole kits allowing to validate the proper functioning of the system.
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7.2 Audio Magnetic Probe AM1DV3

Description - Active single sensor probe for N
both axial and radial measurement
scans- Fully RF shielded,
compatible with DAE, with adapted
probe cup
Dynamic Range (0.1 KHz to 20 KHz
Sensitivity <-50dB A/m @ 1KHz
Internal Amp 20dB
Dimensions 300X18mm
AM1DV3 Audio Probe
7.3 Test Arch
Description Enables easy and well defined
positioning of the phone and
validation dipoles as well as simple
teaching of the robot.
Dimensions length: 370 mm
width: 370 mm
height: 370 mm Test Arch

7.4 AMCC- Audio Magnetic Calibration Coil
Description Allows calibration of the complete
measurement setup, The two
horizontal coils create a
homogeneous magnetic field in the
z direction. Refer to Appendix 5 for
more detail on AMCC caoll
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7.5 Phone Holder

Description Supports accurate and reliable
positioning of any phone Effect on
near field <+/- 0.5 dB

Phone Holder

7.6 AMMI - Audio Magnetic Measurement Instrument
Description -USB interface to PC

- Probe signal digitization and
power supply- Test signal
generation for wireless device
(via base station simulator)-
Auto-calibration and interfaces to AMMI
AMCC for complete
setup-calibration
Data Rate 48 KHz / 24bit
Dynamic Range (85 dB

Dimensions: 197 X 65 X 270mm
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8. Measurement Procedure

Integrator

! ;

” ’ A-Weighting Bandpass
" ProbeCoil Finer
i (Shown in Perpendicular Position) ' ¥
I RMS Volimeter
| |Handset
[ =
. ol . Graphics
i Recarder
f
I
ERefe:;nEe Signal
ase Station
Antenna replaced Einwisiar Source
with Coaxial Connection fl

frereerarws ea = — e e T Ty

Anechoic chamber for RF and acoustic sheilding (optional) -:.

Controlier

Fig. 2. T-coil signal measurement test setup

The sequence of the measurement is T-Coil testing procedure over a wireless

communication device:

1. Confirm Geometry & signal check. Probe phantom alignment and check of
accuracy.

2. Background noise measurement in the area of the WD.

3. Perform 50x50mm area scan with narrow band signal to determine ABM1, ABM2
and SNR for axial and radial orientation positions.
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4. For Axial position, perform optimal SNR point measurement with a broadband
signal — determine Frequency Response
5. Speech input level is -16dbm.

Note.

#. Setting the maximum volume for EUT during the measurement.

#. For the measurement, it don’t use the “post-test measurement processing of

results”.

#. Per KDB 285076 D01 v04r01 2.d) 1), handsets that that have the ability to support
concurrent connections using simultaneous transmissions shall be independently tested
for each air interface/band given in ANSI C63.19-2011. At the present time ANSI C63.19
does not provide simultaneous transmission test procedures.
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9. System calibration

For correct and calibrated measurement of the voltages and ABM field, DASY will
perform a calibration job as below.

In phase 1, the audio output is switched off, and a 200 mVpp symmetric rectangular
signal of 1 kHz is generated and internally connected directly to both channels of the
sampling unit (Coil in, Probe in).

In phase 2, the audio output is off, and a 20 mVpp symmetric 100 Hz signal is internally
connected. The signals during phases 1 and 2 are available at the output on the rear
panel of the AMMI. However, the output must not be loaded, in order to avoid
influencing the calibration. An RMS voltmeter would indicate 100 mVRMS during the
first phase and 10 mMVRMS during the second phase. After the first two phases, the two
input channels are both calibrated for absolute measurements of voltages. The resulting
factors are displayed above the multi-meter window.

After phases 1 and 2, the input channels are calibrated to measure exact voltages. This
is required to use the inputs for measuring voltages with their peak and RMS value.

In phase 3, a multi-sine signal covering each third-octave band from 50 Hz to 10 kHz is
generated and applied to both audio outputs. The probe should be positioned in the
center of the AMCC and aligned in the z-direction, the field orientation of the AMCC. The
“Colil In” channel is measuring the voltage over the AMCC internal shunt, which is
proportional to the magnetic field in the AMCC. At the same time, the “Probe In" channel
samples the amplified

signal picked up by the probe coil and provides it to a numerical integrator. The ratio of
the two voltages in each third-octave filter leads to the spectral representation over the
frequency band of interest. The Coil signal is scaled in dBV, and the Probe signal is first
integrated and normalized to show dB A/m. The ratio probe-to-coil at the frequency of 1
kHz is the sensitivity which will be used in the consecutive T-Coil jobs.
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10. Justification of held to ear modes tested

OTT data services are outside the current definition of a managed CMRS service and
are currently not required to be evaluated.
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11. Test Standards and Limits

The measurements were performed to ensure compliance to the ANSI C63.19-2011
standard.
The limit values please follow in Table 2

Catedor Telephone parameters WD signal quality
gory [(signal+noise)-to-noise ratio in decibels]
T 0dBto 10 dB
T2 10 dB to 20 dB
T3 20 dB to 30 dB
T4 > 30 dB

Table 2. Signal Quality Range

Signal strength

Axial field intensity
The axial component of the magnetic field, directed along the measurement axis and
located at the measurement plane, shall be = -18 dB (A/m) at 1 kHz, in 1/3 octave band
filter.

Radial(Y) field intensity
The radial component of the magnetic field, as measured at the radial, measurement
points shall be =-18 dB (A/m) at 1 kHz, in 1/3 octave band filter.
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12. Instruments List

Manufacturer Device Tuoe Serial Date of Last | Date of Next
1 Number Calibration | Calibration
Schmid & Partner | Data acquisition
nas quist DAE4 1374 | Aug.23,2016 | Aug.22,2017
Engineering AG Electronics
Schmid & Partner DASY52 Calibration | Calibration
: . Software N/A _ ,
Engineering AG 52.8.8 not required | not required
hmid & P Audio M i
Se n.1|d &, artner Udlo, agnetic AM1DV3 3115 Mar.18.2016 | Mar.17.2017
Engineering AG | 1D Field Probe
Schmid & Partner Calibration Calibration
. , AMMI 010 AB 1028 , ,
Engineering AG not required | not required
Schmid &
Partner AMCC SD HAC | P01 BA 1026 N/A N/A
Engineering AG
Schmid & Part Test Arch SD
ohmid & Partner | - Test Arch S PO 1047 N/A N/A
Engineering AG HAC
Radio
R&S Communication | CMU200 113505 Aug.19,2016 | Aug.18,2017
Test
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13. Summary of Results
F Ambi T-coil
Probe requency mbllent ABM1 SNR Ccoi
Position Band Channel Noise @B Am) | (dB) SNR
(MHz) (dB A/m) Rating
Axial (Z) GSM850 190 -35.87 18.23 5410 T4
Radial
(Y)' GSM850 | 190 45.54 1053 |56.07| T4
Freq Resp Pass
F Ambi T-coil
Probe requency mbllent ABM1 SNR Ccoi
Position Band Channel Noise @B Am) | (dB) SNR
(MHz) (dB A/m) Rating
Axial (Z) | GSM1900 661 -36.75 18.45 55.20 T4
Radial
(Y)I GSM1900 661 -43.13 13.86 56.99 T4
Freq Resp Pass
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WCDMA Band Il
F Ambi T-coil
Probe requency mbllent ABM1 SNR coi
Position Band Channel Noise @B Am) | (dB) SNR
(MHz) (dB A/m) Rating
_ WCDMA
Axial (2) 9400 -38.25 20.38 58.63 T4
Band Il
Radial WCDMA
9400 -44.00 16.58 60.58 T4
(Y) Band Il
Freq Resp Pass
WCDMA Band IV
Probe Frequency Ampient ABM1 SNR T-coil
Position Band Channel Noise @B Am) | (dB) SNR
(MHz) (dB A/m) Rating
WCDMA
Axial (Z 1412 -39.03 18.71 57.74 T4
Xal (@) gand v
Radial WCDMA 1412 46.46 13.95 60.41 T4
(Y) Band IV ' ' '
Freq Resp Pass
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WCDMA Band V

F Asteri Tes
Probe requency mbien APPRN [ COi
Position Band Channel Noise @BAm) | (@B) SNR
(MH2) (dB A/m) Rating
Axial @) | WEOMA | 4ies 39.52 18.67 |58.19| T4
Band V ' ' '
Radial | = WCDMA | oo 43.94 1658 |6052| T4
oY) Band V ' ' '
Freq Resp Pass
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14. Measurement Data

Date: 2016/12/19
T-Coil-GSM 850 CH 190

Communication System: GSM; Frequency: 836.6 MHz
Medium parameters used: 0 = 0 S/m, ¢, = 1; p = 1 kg/m®
Phantom section: TCoil Section

DASY5 Configuration:
e Probe: AM1DVS3 - 3115; ; Calibrated: 2016/3/18
e Sensor-Surface: 0Omm (Fix Surface)
o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23
e Phantom: HAC Test Arch with AMCC
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
T-Coil scan/General Scans/z (axial) 4.2mm 50 x 50/ABM SNR(x,y,z)
(13x13x1): Measurement grid: dx=10mm, dy=10mm
Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav
Output Gain: 38.9483
Measure Window Start: 300ms
Measure Window Length: 1000ms
BWC applied: 0.13 dB
Device Reference Point: 0, 0, -6.3 mm

Telephone parameters WD signal quality
Category . . . L .
[(signal+noise)-to-noise ratio in decibels]
Category T1 0dBto 10 dB
Category T2 10 dB to 20 dB
Category T3 20 dB to 30 dB
Category T4 > 30 dB

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Cursor:

ABM1/ABM2 = 54.10 dB
ABM1 comp = 18.23 dBA/m
BWC Factor = 0.13 dB
Location: 8.3, -25, 3.7 mm

dB

-10.00
-20.00
-30.00
-40.00
-h0.00

0 dB =506.9 = 54.10 dB

General Scans/z (axial) wideband at best S/N/ABM Freq Resp(x.y.z.f)

Loc: 7.8, -23, 3.7 mm Diff: 1.69d6
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Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/12/19

T-Coil-GSM 850 CH 190

Communication System: GSM; Frequency: 836.6 MHz
Medium parameters used: 6 =0 S/m, & = 1; p = 1 kg/m®
Phantom section: TCoil Section

DASY5 Configuration:
Probe: AM1DV3 - 3115; ; Calibrated: 2016/3/18

Sensor-Surface: 0Omm (Fix Surface)

Electronics: DAE4 Sn1374; Calibrated: 2016/8/23

Phantom: HAC Test Arch with AMCC

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

T-Coil scan/General Scans/y (transversal) 4.2mm 50 x 50/ABM SNR(x,y,z)
(13x13x1): Measurement grid: dx=10mm, dy=10mm

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

Output Gain: 38.9483
Measure Window Start: 300ms
Measure Window Length: 1000ms
BWC applied: 0.13 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 10 dB
Category T2 10 dB to 20 dB
Category T3 20 dB to 30 dB
Category T4 > 30 dB

Cursor:
ABM1/ABM2 = 56.07 dB
ABM1 comp = 10.53 dBA/m

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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BWC Factor = 0.13 dB
Location: -12.5, -20.8, 3.7 mm

dB

-10.00
-20.00
-30.00
-40.00
-h0.00

0 dB =635.7 = 56.07 dB

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
2 Ve R lF*ﬁéfﬁTﬁ%‘J @%ﬁﬁﬂ%‘?;’/%ﬁﬁl Fif TﬁJEﬁL’*‘%ﬁ#I@ Hﬂ?‘{%‘« o iﬁﬁ,%%ﬁiﬁ 2 ﬁl?iF‘l?:"FI' > Fl'ﬁﬂl'ﬁ'fﬁﬁl o

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at



SGS

Report No. : E5/2016/C0002
Page: 26 of 50

Date: 2016/12/19

T-Coil-GSM 1900 CH 661

Communication System: GSM; Frequency: 1880 MHz
Medium parameters used: 6 =0 S/m, & = 1; p = 1 kg/m®
Phantom section: TCoil Section

DASY5 Configuration:
Probe: AM1DV3 - 3115; ; Calibrated: 2016/3/18

Sensor-Surface: 0Omm (Fix Surface)

Electronics: DAE4 Sn1374; Calibrated: 2016/8/23

Phantom: HAC Test Arch with AMCC

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

T-Coil scan/General Scans/z (axial) 4.2mm 50 x 50/ABM SNR(x,y,z)
(13x13x1): Measurement grid: dx=10mm, dy=10mm

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

Output Gain: 38.9483
Measure Window Start: 300ms
Measure Window Length: 1000ms
BWC applied: 0.13 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 10 dB
Category T2 10 dB to 20 dB
Category T3 20 dB to 30 dB
Category T4 > 30 dB

Cursor:
ABM1/ABM2 = 55.20 dB
ABM1 comp = 18.45 dBA/m

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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BWC Factor = 0.13 dB
Location: -8.3, -12.5, 3.7 mm

dB

-10.00
-20.00
-30.00
-40.00
-h0.00

0 dB = 575.2 = 55.20 dB

General Scans/z (axial) wideband at best S/N/ABM Freq Resp(x.y.z.f)

Loc: -6, -11.1, 3.7 mm Diff: 1.5245
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Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/12/19

T-Coil-GSM 1900 CH 661

Communication System: GSM; Frequency: 1880 MHz
Medium parameters used: 6 =0 S/m, & = 1; p = 1 kg/m®
Phantom section: TCoil Section

DASY5 Configuration:
Probe: AM1DV3 - 3115; ; Calibrated: 2016/3/18

Sensor-Surface: 0Omm (Fix Surface)

Electronics: DAE4 Sn1374; Calibrated: 2016/8/23

Phantom: HAC Test Arch with AMCC

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

T-Coil scan/General Scans/y (transversal) 4.2mm 50 x 50/ABM SNR(x,y,z)
(13x13x1): Measurement grid: dx=10mm, dy=10mm

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

Output Gain: 38.9483
Measure Window Start: 300ms
Measure Window Length: 1000ms
BWC applied: 0.13 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 10 dB
Category T2 10 dB to 20 dB
Category T3 20 dB to 30 dB
Category T4 > 30 dB

Cursor:
ABM1/ABM2 = 56.99 dB
ABM1 comp = 13.86 dBA/m

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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BWC Factor = 0.13 dB
Location: -8.3, -16.7, 3.7 mm

dB

-10.00
-20.00
-30.00
-40.00
-h0.00

0dB =707.5=56.99 dB

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/12/19

T-Coil-WCDMA Band Il CH 9400

Communication System: WCDMA; Frequency: 1880 MHz
Medium parameters used: 6 =0 S/m, & = 1; p = 1 kg/m®
Phantom section: TCoil Section

DASY5 Configuration:
Probe: AM1DV3 - 3115; ; Calibrated: 2016/3/18

Sensor-Surface: 0Omm (Fix Surface)

Electronics: DAE4 Sn1374; Calibrated: 2016/8/23

Phantom: HAC Test Arch with AMCC

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

T-Coil scan/General Scans/z (axial) 4.2mm 50 x 50/ABM SNR(x,y,z)
(13x13x1): Measurement grid: dx=10mm, dy=10mm

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

Output Gain: 38.9483
Measure Window Start: 300ms
Measure Window Length: 1000ms
BWC applied: 0.14 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 10 dB
Category T2 10 dB to 20 dB
Category T3 20 dB to 30 dB
Category T4 > 30 dB

Cursor:
ABM1/ABM2 = 58.63 dB
ABM1 comp = 20.38 dBA/m

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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BWC Factor = 0.14 dB
Location: -4.2, -12.5, 3.7 mm

dB

-10.00
-20.00
-30.00
-40.00
-h0.00

0 dB =854.5 = 58.63 dB

General Scans/z (axial) wideband at best S/N/ABM Freq Resp(x.y.z.f)

Loc:-5.1, -12.1, 3.7 mm Diff: 1.4146
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Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/12/19

T-Coil-WCDMA Band Il CH 9400

Communication System: WCDMA; Frequency: 1880 MHz
Medium parameters used: 6 =0 S/m, & = 1; p = 1 kg/m®
Phantom section: TCoil Section

DASY5 Configuration:
Probe: AM1DV3 - 3115; ; Calibrated: 2016/3/18

Sensor-Surface: 0Omm (Fix Surface)

Electronics: DAE4 Sn1374; Calibrated: 2016/8/23

Phantom: HAC Test Arch with AMCC

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

T-Coil scan/General Scans/y (transversal) 4.2mm 50 x 50/ABM SNR(x,y,z)
(13x13x1): Measurement grid: dx=10mm, dy=10mm

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

Output Gain: 38.9483
Measure Window Start: 300ms
Measure Window Length: 1000ms
BWC applied: 0.14 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 10 dB
Category T2 10 dB to 20 dB
Category T3 20 dB to 30 dB
Category T4 > 30 dB

Cursor:
ABM1/ABM2 = 60.58 dB
ABM1 comp = 16.58 dBA/m

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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BWC Factor = 0.14 dB
Location: 0, -12.5, 3.7 mm

dB

-10.00
-20.00
-30.00
-40.00
-h0.00

0dB =1069 = 60.58 dB

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/12/19

T-Coil-WCDMA Band IV CH 1413

Communication System: WCDMA; Frequency: 1732.6 MHz
Medium parameters used: 6 =0 S/m, & = 1; p = 1 kg/m®
Phantom section: TCoil Section

DASY5 Configuration:
Probe: AM1DV3 - 3115; ; Calibrated: 2016/3/18

Sensor-Surface: 0Omm (Fix Surface)

Electronics: DAE4 Sn1374; Calibrated: 2016/8/23

Phantom: HAC Test Arch with AMCC

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

T-Coil scan/General Scans/z (axial) 4.2mm 50 x 50/ABM SNR(x,y,z)
(13x13x1): Measurement grid: dx=10mm, dy=10mm

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

Output Gain: 38.9483
Measure Window Start: 300ms
Measure Window Length: 1000ms
BWC applied: 0.13 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 10 dB
Category T2 10 dB to 20 dB
Category T3 20 dB to 30 dB
Category T4 > 30 dB

Cursor:
ABM1/ABM2 = 57.74 dB
ABM1 comp = 18.71 dBA/m

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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BWC Factor = 0.13 dB
Location: -8.3, -12.5, 3.7 mm

db

-10.00
-20.00
-30.00
-40.00
-h0.00

0dB=771.3=57.74 dB

General Scans/z (axial) wideband at best S/N/ABM Freq Resp(x.y.z.f)

Loc: -7.7,-12, 3.7 mm Diff: 1.37d6
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Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/12/19

T-Coil-WCDMA Band IV CH 1413

Communication System: WCDMA; Frequency: 1732.6 MHz
Medium parameters used: 6 =0 S/m, & = 1; p = 1 kg/m®
Phantom section: TCoil Section

DASY5 Configuration:
Probe: AM1DV3 - 3115; ; Calibrated: 2016/3/18

Sensor-Surface: 0Omm (Fix Surface)

Electronics: DAE4 Sn1374; Calibrated: 2016/8/23

Phantom: HAC Test Arch with AMCC

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

T-Coil scan/General Scans/y (transversal) 4.2mm 50 x 50/ABM SNR(x,y,z)
(13x13x1): Measurement grid: dx=10mm, dy=10mm

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

Output Gain: 38.9483
Measure Window Start: 300ms
Measure Window Length: 1000ms
BWC applied: 0.13 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 10 dB
Category T2 10 dB to 20 dB
Category T3 20 dB to 30 dB
Category T4 > 30 dB

Cursor:
ABM1/ABM2 = 60.41 dB
ABM1 comp = 13.95 dBA/m

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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BWC Factor =0.13 dB
Location: -4.2, -12.5, 3.7 mm

dB

-10.00
-20.00
-30.00
-40.00
-h0.00

0dB =1049 = 60.41 dB

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/12/19

T-Coil-WCDMA Band V CH 4183

Communication System: WCDMA; Frequency: 836.6 MHz
Medium parameters used: 6 =0 S/m, & = 1; p = 1 kg/m®
Phantom section: TCoil Section

DASY5 Configuration:
Probe: AM1DV3 - 3115; ; Calibrated: 2016/3/18

Sensor-Surface: 0Omm (Fix Surface)

Electronics: DAE4 Sn1374; Calibrated: 2016/8/23

Phantom: HAC Test Arch with AMCC

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

T-Coil scan/General Scans/z (axial) 4.2mm 50 x 50/ABM SNR(x,y,z)
(13x13x1): Measurement grid: dx=10mm, dy=10mm

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

Output Gain: 38.9483
Measure Window Start: 300ms
Measure Window Length: 1000ms
BWC applied: 0.13 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 10 dB
Category T2 10 dB to 20 dB
Category T3 20 dB to 30 dB
Category T4 > 30 dB

Cursor:
ABM1/ABM2 = 58.19 dB
ABM1 comp = 18.67 dBA/m

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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BWC Factor = 0.13 dB
Location: -8.3, -12.5, 3.7 mm

dB

-10.00
-20.00
-30.00
-40.00
-h0.00

0dB=811.9=58.19dB

General Scans/z (axial) wideband at best S/N/ABM Freq Resp(x.y.z.1)
Loc: 6.8, -12.2, 3.7 mm Diff: 1.63dB
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Date: 2016/12/19

T-Coil-WCDMA Band V CH 4183

Communication System: WCDMA; Frequency: 836.6 MHz
Medium parameters used: 6 =0 S/m, & = 1; p = 1 kg/m®
Phantom section: TCoil Section

DASY5 Configuration:
Probe: AM1DV3 - 3115; ; Calibrated: 2016/3/18

Sensor-Surface: 0Omm (Fix Surface)

Electronics: DAE4 Sn1374; Calibrated: 2016/8/23

Phantom: HAC Test Arch with AMCC

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

T-Coil scan/General Scans/y (transversal) 4.2mm 50 x 50/ABM SNR(x,y,z)
(13x13x1): Measurement grid: dx=10mm, dy=10mm

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

Output Gain: 38.9483
Measure Window Start: 300ms
Measure Window Length: 1000ms
BWC applied: 0.13 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 10 dB
Category T2 10 dB to 20 dB
Category T3 20 dB to 30 dB
Category T4 > 30 dB

Cursor:
ABM1/ABM2 = 60.52 dB
ABM1 comp = 16.58 dBA/m
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BWC Factor = 0.13 dB
Location: 0, -12.5, 3.7 mm

db

-10.00
-20.00
-30.00
-40.00
-h0.00

0dB =1062 = 60.52 dB
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15. DAE & Probe Calibration Certificate

Calibration Laboratary of
Schmid & Partner

Engineering AG
Feaghaursirman &3, 8004 FTurch, Swazsslasd

Sohmelzerisones Kallbresdienst
Sarvics Suse d'EEonnege
Sersizia wvizzers di tarsurs
Swms Casorabion Bervice

mezmdied Dy Te Sweas Acorodiniion Servica |255] Accrodiintion Mo SCS 0108
Thom g Aerzrechitalinn Sarvicn b8 ane of e lgnateas 1 e E&
L& ul Mg far tha of calibrat &

cliens  SGSTW (Auden) Corfificate Ho: DAES-1374 Augit
CALIERATION CERTIFICATE

Dhjext DWES 50000 004 BM - 5M: 1374

Calbimiion prootdine]s) A CALDG w22
Calibration procadiung far the Jata acquisiion stecironics (DAE)

Calibration gain August 23, 208

Tha malibration porificals doouments e st iy e elcnd sandads, which roales tha phskcal wnhis ol measeremsnls (5
Tha maasrerranis and the unoatainins with confidences prbstilly ane gren o na inliowng pages and are pan ol fhe cerfcle.

Al cabbimlions rave bean circased i iha dasad bombory taclify: ervronman sempeesiees 22 010 and hamidiy = 705

Cakhimlion Egdmmant usad METE cefim) dor cailgan

Primary Siarvians DA - Cal Dste (Cerifums Ho) Behadund Calkmtion
Eelfilery Moltimalar Type 2000 | Sfe DEIDERY

(-Sap-15 e 7153 =1
‘Seoondary Siordards [ms T Dae {n hausa| Srsaduied Check 4
Ain DAE Caliseston Linii BE LWWE DET WA 100 (mlan-18 §i o chack) I hmsn check: Jan-17F !
Caltrator Baw Y21 S5 LM 006 AR 1002 Bfrdan-18 dn howse dwck] i house chack: Jan-17 |

Mams Fnoion Signalum

Calbraisd by Bomirigus Skalicn L] EEE—"”

a8, Fr bamhok Dty Tocknical Manage; 3
Emmend By W E,?U;LW‘J
Ismupct Sugoel 23, 2008 |
Towe i i fizaia s hail mod i repeovusssd ey bl wifa Wotlin approval of the bmaiory. . |
Cavtilicata Mo A1 374_Aug1E Frge | ol &
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. 5 Aol

Soha & patnar ! S50 sy e
Enginaanny AG % € Bervisio sviesese el aratun

Toughassirasse 33, 5608 Turicn, Switzeriand &ﬂﬁ".\-&p’ 5 Swide Cabwaion Seriee

Acredied by it Shets Acsietitnlion Senice [SA5] wccredilnlion o SCS 08

Thar Swins Acoreditaiion Seariice i ona of the signatceios io the E&
MultBaborad Agreament for B recogniSon of califiason cortiScalns

Gloazary

DAE data acquisition elestronics

Cannector angle  infarmation used in DASY =ystern to allgn probe sensor X to the robol
coardinate system

Methods Applied and interpretation of Parameters
= [OC Vaoltage Measurement: Calibration Factor assessed lor use in DASY systam by
comparnison with a calibrated instrument racsable o nallomal standards, The Tigure given
carresponds bo the full scale range of the valimeter in he respective range

=  Connacfor angle: The angle of the connector is assessed measiiing the angle
mechamcaly by 8 ool inserted. Lincerainty s nal reguired.

» The lollowing parameiers as documented in the Appendi confain technical intarmation @s e
resull lrom the perfarmiance iest and regulie no Uncerainty,

DO Voltage Measurement Lingariy: Verification of the Linearfly at =10% and <10% of
the nominal celibration valtage. Influence of offset vollage & Includad In this
measuremant,

*  Common mods sensifivity: Influence of a posifive or negative common mods voltags on
the diftererilial maasuiemeant,

& Channel separation: Influenoe ol a yoltage an tha fislghbor channels not subject to an
input voliage.

s AD Cormverer Valuas with Inputs sharted Veluas on the internal AD eanvartor
oomresganding 1o Zete Input valtage

»  input Gffsat Measurerment. Output voltage and statistical resuits ovier a lange numbar of
Zera Voltage measurafments.

« Input Offset Swrrend: Typical value for informatian; Maximum channel Input offset
current, not consldirng the inpul resistance.

& mpoul rasisiance: Typical valus lar iRfarmation: DAE Input resistanca at the connactor,
during intemal auip-zereing and dukng massuremant,

»  Low Battery Al Vollage! Typical value for information, Below this voltage, 8 battery
atarm mgnal i2 generated,

«  Power consumpiions Typical value lor inffarmation. Supply clrrents in vanols operating
modes,

Cnrtfiicats Ho: TWES-1T74_Aug! B Page 2 ol
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OC Vaoltage Measiremenl
AD - Corverier Ragoldlion aominsl
High Range: 1LER = 3V, Adll mnge = 00, .. 30 my
Low Rarge: IL5B = Bini full range= .. 45mV

DASY measursmenl pararelens Aulo Tar Time. 3 sec. Massurng (e 3 s

Calibration Faclors X W z
High Range A0BEAT ¢ 0.02% [k=?) | ADF00G L 00PN (k2] [ 404 G0 + 002% (k=2]
Low Range A.08575 = 1.50% (k=) | 396719 = 1504 (=20 | 306086 + 1.508% (=3
Connector Angle
|Ennm¢whghbjba-ma¢nﬂ-1$'fﬁm | dg BT -
Cariheata fo: DAEA-30d_Augi= Foopd ot
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Appendix (Additional assessments outside the scope of S5CS0108)
1. DC Voltags Linsar|ty

High Range Anading (V) | Dittarance (uv) Ervor (%)
Channel X+ Input 3817 (R} Q.00
Channel X + It | zomsza 057 T
Ehannel ¥ - input NG .52 0
Channel ¥ & il 200041 10 3pa a.00
Channel ¥ = Irput 20002 96 A, 78 0
Channel ¥ = Input 20007 AG -1.33 oot
Chanmnal £ + Input AR T 255 Bt
Channel Z » Input 20002 57 2 | -0,
Channel 2 - Input 20008, 290 [ 0.
Low Rlangs Reading (V) Ditferenca (V] Errar {H) I
Channsl X = Inpui 2001 14 a.a7 2 l
Channal £ + h-1pu| 20080 o7 003
Channei X - Input A6 TS a1 3208

| Chanmed ¥ - hmT F0. 82 006 B4 0.0d
Channed ¥ + Input AT 051 025
Channe ¥ - gt MR | 0.4 a5
Channel ¥ & Ijaist 200050 0.7 Sl
Channel Z + It THEL36 .24 062
Channel Z - Inpuit 200,74 .45 .73

2. Commaon mode sensitivity

DASY imapsuremen P_m'arrmnrs' Aunio Zorp Tipe: 3 sia; Maasuiing ims. 3 ssc
Common modes High Rangm Low Range
Input Yoltmge (mV) Average Aeading (uV) Average Reading (L)
Charined X 200 .o a.8a ]
- 200 N -2 09 -A.73
Channal ¥ 200 7,56 712
200 -6.69 ST
Channal at o] 585 a2 E
: 200 -0.5d -i1B

3. Channel separation
CIASY flaasament paramalen: Aulo Zars Time: 5 sec W& gsuring lima; 3 sac

Inpin Voltage (mY] | Channel X [wV) | Ghanpal ¥ {V) Chanmnel Z [pV)
Chanmal K 204 _— & 228 1.8t
Channel ¥ 200 #.65 - A8
Channel £ 00 ingsa a0z
Canfcain Mo DAE4-137d_Aug 18 Page ol &
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4, AD-Converter Values with inputs shorted
DASY msaaumamant pararmees: Ao Zar Time: 3 sac: Magsurng (me: 3 sec
High Range [LSE) Law Range (LSE)
Channal X LEGER g -]
Channel ¥ 16155 ARG
Chanmal £ TEIES 18866
5. Input Offset Measurement
DAY ineasuremen| neramalars: Aulo fem Tme: 3 seo; Measunng lme: 3 sac
Input 10k
| verage (V) | mn, Oftast (V] | max Otssr vy | 5T ”'M';"’”"
Channel X (I 0.20 180 053
Channal ¥ I | Q17 124 0,30
Channe T A0 b pap 033 0.87
6. Input Offset Currenl
Momiral Input cruang aflses curenl o all charmels: <2514
7. Input Resistanee (Typcal veses lor alomatien)
Taralng {lolitwm} Measuring [MOhm)
Chianival X 200 20
Channed ¥ ] 200
| Channed £ 200 200
8. Low Batiery Alarm Voltage (Tvpice valuos i infarmalion) —
Typical values Alarm Leyvel (VD)
Supply [+ ¥oo) +1H
Supphy (- Vea) T E
9, Power Consumption Tyeical valsés for infemation]
Typlcal vaimes Swiiched off (mA] | Stend by (mA] | Tramsmiling (mA}
Supply {+ Vec) -+, 4B 14
Supply {- Ves} -0, o B
Cortificate bo: WES-1374_AulE Faga &0l E
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

(=3 Schweizerischer Kalibrierdienst

o] Service suisse d'étalonnage
Servizio svizzero di taratura

S swiss Calibration Service

Accradited by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client SGS-TW (Auden) Certificate No: AM1DV3-3115_Mar16

|CALIBRATION CERTIFICATE

Object AMIDV3 - SN: 3115

Callbration procedure(s) QA CAL-24.v4
Calibration procedure for AM1D magnetic field probes and TMFS in the
audio range

Calibration date: March 18, 2016

This eallbration cerificate documents the traceability to national standards, which realize the physiczal units of measurements (Sl).
The measurements and the uncertainties with confidence probability are given on the following pages and are par of the cenificate.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards [[=X0 Cal Date (Cerificate No.) Scheduled Calibration
Kalthley Multimeter Type 2001 SN: 0810278 09-Sep-15 (Mo. 17153) Sep-16
Reference Probe AM1DV2 SM: 1008 30-Dec-15 (No. AM1D-1008_Dec15) Dec-16
DAE4 SN: 781 04-Sap-15 (Mo, DAE4-781_Sep15) Sap-16
Secandary Standards 1o # Check Date (in house) Scheduled Check
AMCC 1050 01-Oet-13 (in house check Sep-15) Sep-18
AMMI Audio Measuring Instrument | 1062 26-Sep-12 (in house check Sep-15) Sep-18

Name Function Signalure
Calibrated by Jaton Kastratl Laboratory Tachnician {" -

e —

Approvad by: Katja Pokovic Technical Manager W

Issued: March 18, 2016

This callbration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: AM1DV3-3115_Mar16 Page 1 of 3
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[References

[11 ANSI-C63.19-2007
American National Standard for Methods of Measurement of Compatibility between Wireless
Communications Devices and Hearing Aids.

[2] ANSI-C63.19-2011
American National Standard, Methods of Measurement of Compatibility between Wireless
Communications Devices and Hearing Aids.

[3] DASY5 manual, Chapter: Hearing Aid Compatibility (HAC) T-Coil Extension

Description of the AM1D probe

The AM1D Audio Magnetic Field Probe is a fully shielded magnetic field probe for the frequency
range from 100 Hz to 20 kHz. The pickup coil is compliant with the dimensional requirements of
[1+2]. The probe includes a symmetric low noise amplifier for the signal available at the shielded
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 angle of the sensor when mounted on the DAE. The
probe 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 rotating the probe by 120° around its axis. It is aligned with the
perpendicular component of the field, if the probe axis is tilted nominally 35.3° above the
measurement 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 measurement of audio magnetic fields in the close vicinity of RF emitting wireless devices
according to [1+2] without additional shielding.

Handling of the item

The probe is manufactured from stainless steel. In order to maintain the performance and
calibration of the probe, it must not be opened. 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 functions in a DASY system, the probe must be operated with the special probe
cup provided (larger diameter).

Methods Applied and Interpretation of Parameters

= Coordinate System: The AM1D probe is mounted in the DASY system for operation with a HAGC
Test Arch phantom with AMCC Helmholtz calibration coil according to [3], with the tip pointing to
“southwest” orientation.

=  Functional Test: The functional test preceding calibration includes test of
Noise level
RF immunity (1kHz AM modulated signal). The shield of the probe cable must be well connected.
Frequency response verification from 100 Hz to 10 kHz.

= Connector Rotation: The connector at the end of the probe does not carry any signals and is used
for fixation to the DAE only. The probe is operated in the center of the AMCC Helmhoitz coil using a
1 kHz magnetic field signal. lts angle is determined from the two minima at nominally +120° and —
120° rotation, so the sensor in the tip of the probe is aligned to the vertical plane in z-direction,
corresponding to the field maximum in the AMCC Helmholtz calibration coil.

= Sensor Angle: The sensor tilting in the vertical plane from the ideal vertical direction is determined
from the two minima at nominally +120° and —120°. DASY system uses this angle to align the
sensor for radial measurements to the x and y axis in the horizontal plane.

Sensitivity: With the probe sensor aligned to the z-field in the AMCC, the output of the probe is
compared to the magnetic field in the AMCC at 1 kHz. The field in the AMCC Helmholtz coil is
given by the geometry and the current through the coil, which is monitored on the precision
shunt resistor of the coil.

Certificate No: AM1DV3-3115_Mar16 Page 2 of 3
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AM1D probe identification and configuration data

Item AM1DV3 Audio Magnetic 1D Field Probe

Type No SP AM1 001 BB

Serial No 3115

Overall length 296 mm

Tip diameter 6.0 mm (at the tip)

Sensor offset 3.0 mm {centre of sensor from tip)

Internal Amplifier 20 dB

Manufacturer / Origin Schmid & Partner Engineering AG, Zirich, Switzerland
Manufacturing date November 15, 2011

LLast calibration date March 19, 2015

Calibration data

Connector rotation angle (in DASY system) 262.0 ° +/- 3.6 ° (k=2)
Sensor angle (in DASY system) 0.30 ° +/- 0.5 ° (k=2)
Sensitivity at 1 kHz (in DASY system) 0.00791 V / (A/m) +-2.2 % (k=2)

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

Uncertainty of Audio Band Magnetic Measurements
Unc. Proh. | Div. | {g;) (£:) Std. Une. | Std. Unec.
Error Description Value [hsi. ABM1 | ABM2 | ABMI ABM2
Probe Sensitivity
Reference Level +3.0% [ N 1 1 1 +3.0% +3.0%
AMCC Geometry +0.4% | R - [:] 1 +0.2 % 0.2 %
AMCC Current +1.0% | R 4 1 .6 % +0.6 %
Probe Positioning during Cahbr, | 2£0,1% | R V3 1 1 +0.1, % +0.1 %
Noise Contribution +0.7% | R v3 [ 0043 |1 +0.0% 0.4 %
Froquency Slope +50% | R a3 |01 1.0 +0.3% +3.5%
Probe System
Repoatability [ Dirift +1.0% | R W3 [ 1 0.6 % H0L6 %
Linearity / Dynamic Range +0.6% | B Vi 1 1 0.4 % 0.4 %
Aconstic Noise +1.0% | R vad | 0.1 1 0.1 % +{01.1G %
| Probe Angle | £2.3% | Bt [+v3 |1 |1 | +1.4% | £14% |
Spectral Processing +0.90% | R v i | 0.5 % +0.5%:
[ntegration Time +0.6% | N 1 1 5 +00.6 % +3.0%
Field Disturhation +0.2% | R Va3 1 1 +0.1% +0.1 %
Test Signal
Ref. Signal Spectral Response +0.6% | R va |0 1 +0.0% +0.4 %
Positioning
Probe Positioning +109% | R V3 1 1 +1.1% +1.1%
Phantom Thickness +0.9% | R V3 I 1 +0.5% +.5 %
DUT Positioning +19% | R W3 |1 1 +1.1% +1.1 %
External Contributions
RF Interferonce +0.0% | R Va 1 0.3 +0.0% +0.0%
Test Signal Variation +20% | R W [ 1 +1.2% +1.2%
Combined Uncertainty
Combined Std. Uncertainty (ABM Field) +4.1% +6.1 %
Expanded Std. Uncertainty +8.1% +12.3%

End of 1% part of report
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