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1.0 Introduction and Overview

This report details the utilization, test setup, test equipment, and test results of Hearing Aid
Compatibility (HAC) telecoil measurements required per 47 CFR 20.19(b)(2). These
measurements were performed during a controlled on-network telephone call at full rated RF
power with the antenna extended to assess compliance with the ANSI C63.19-2007 standard. The
data in this report are for assessing T-coil compliance only.

Per the Table 7-1 of the standard the IDEN air interface protocol articulation weighting factor
(AWF) has been assigned a value of zero.

2.0  Telecoil Compliance Criteria (Per ANSI C63.19-2007; section 7.3)

The signal quality rating shall be T4 or better per 47 CFR 20.19. Per ANSI C63.19-2007 this
rating is dependent upon the articulation weighting factor (AWF) for specific air interface
protocols as listed in the following table:

Table 2-1 — Signal Quality rating limits

Rating AWF =0
T4 >30dB
T3 20to 30 dB

To merit this rating the axial component and the radial components of the audio band magnetic
(ABM) field shall be > -18 dB A/m at 1 kHz.

In addition the frequency response shall lie with the limit lines evident in the following graphs:
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Figure 1-1 —Frequency Response (Axial only)
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The current ANSI C63.19-2007 methodology used to determine a wireless device (WD) T-
category rating is illustrated in the attached flow chart in Figure 2-2. This process presumes that
the interference heard by a hearing aid used is dominated by the RF interference component rather
than the inductively coupled noise interference component due to pulsing currents flowing in a
handset. As a result a WD T-category rating value is precluded from exceeding the RF interference
rating by virtue of the highlighted steps within the diagram.

Measure WD Inductive
Coupling characteristics

No

Axial strength >
-18 dB A/m?

Yes

Radial strength > No

-18 dB A/m?

lYes

Frequency response
meets mask?

lYes
No

. . | Designate model as not HAC
> >
Signal g;i“ty 0 Telecoil compliant.

lYes

Determine signal quality rating
number per Table 7-7

\ 7

No

\ &

A 4

v

RF Interference rated? No

A 4

Assign T-category rating. Cannot assign Telecoil Rating

Figure 2-2 - WD Telecoil Category Rating Process
(Note: RFI rating assumed to be M3 or M4)
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3.0

FCC ID: IHDP56NB1

Description of Device Under Test (DUT)
3.1 General Description of UUT.

FCC ID: IHDT56NBL1 is used for telephone service subject to 47 CFR 20.19 for hearing aid
compatibility. The maximum output power is 0.640 watts pulse average as determined by the
upper limit of the production line final test station. The DUT was tuned to be within 5% of the
maximum rated power. It is capable of transmitting on any network commanded frequency in the
bands of 806 to 821 MHz (within the United States). It employs a time division multiplexing
(TDM) transmission technology with a duty cycle of 16.67% (1:6 multiplexing) or 33.33% (2:6
multiplexing) using 16-QAM modulation on each of four OFDM-like sub-carriers. Since the TDM
period is fixed at 90 ms. this duty cycle difference results in a difference in the RF carrier
modulation envelope fundamental frequency being either 11 Hz or 22 Hz respectively. To evaluate
the effect of the difference in envelope fundamental frequency measurements were made with both
duty cycles in each band of operation (see section 9).

A different Vocoder is used for each multiplexing factor as commanded by the cellular network
because a more efficient VVocoder is needed to achieve the greater spectral efficiency provided by
the low-rate 1:6 multiplexing. Each VVocoder operates for the full duration of a transmission burst
and both produce a random digital stream during the burst so between them there is essentially no
difference in the modulation envelope during the burst. Accordingly measurements were made for
the 2 duty cycles using the VVocoder normally used with the particular duty cycle.

User controls include selecting the duration of the backlight duration and the audio frequency
response characteristic. Once set, these characteristics are maintained until the user adjusts them.
Instructions for setting the backlight duration and the frequency response are provided in the User
Guide respectively in the sections entitled Customizing Your Phone, User Settings, and Advanced
Calling Features, Features for the Hearing Impaired.
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3.2 Summary of Concurrency of Operating Modes.

Air Band Type C63.19 Simultaneous Concurrent Reduced Voice Over
Interface (MHz) Tested Transmission® Single Power Digital
Transmission 20.19 Transport
(O165 (Data)
iDEN 800 VO Yes Yes No NA NA
(Bluetooth)
Packet Data DT NA NA NA NA No

VO: Voice CMRS/PSTN Service Only

V/D: Voice CMRS/PSTN and Data Service

1" Not to be tested.

22010 Order permits a user-selectable mode that reduces power
up to 2.5 dB for 1900 MHz GSM only.

DT: Digital Transport (Data).
® HAC Rating was not based on concurrent voice and data modes.
Non-concurrent mode was found to represent the equivalent
worst case for both M and T ratings.
4.0  Test Equipment List

Table 4-1 — List of test equipment used

Equipment Type Model Number | Serial Number | Calibration Due
T-HAC Probe AM1DV?2 1033 10-19-12
Audio Analyzer software DASY4 Not Required
Audio Interface AMMI 1031 Part of System
Calibration
Helmholtz Calibration Coil AMCC 1028 Part of System
Calibration
Telephone Magnetic Field Simulator | TMFS-1 1007 10-22-12

Motorola Mobility LLC HAC-Rpt-Rev. 4.00
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5.0

6.0

FCC ID: IHDP56NB1

Descriptions of Measurement System (a variation of ANSI C63.19-2007; Figure 6-1)

UER L= = IS8 AMMI
Adi Coil  Cail | Proba In
FC Omﬂ .th ol N :]
G $
: Audio In
WD Base Station Simulator AMCC Frobe

Figure 5-1 — Test System Configuration

The laboratory utilizes DASY 4 HAC T-Coil measurement system, which is an extension to
DASY4 system with the capability of Audio Band Magnetic (ABM) measurements according to
standard ANSI-C63.19-2007. Using DASY4, three orthogonal axes are scanned with a probe
incorporating a single sensor coil: one axial (perpendicular) and two radial (transverse and
longitudinal) directions with respect to the plane and main axis of the Wireless Device (WD).

Measurement System Verification

The HAC measurements were conducted with T-Coil probes model/serial number AM1DV2/1033.
A Telephone Magnetic Field Simulator (TMFS) was used (rather than a Helmholtz coil) for
system verification following the guidelines stated in the TMFS procedures document. For
calibration, telecoil probe output signal levers were compared with target valued provided by the
manufacturer, and the results provided in Table 6-1-1. The photos below depict the validation
setup using the TMFS.

Figure 6-1 — Probe coil being calibrated with TMFS
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6.1 System Verification Test Results

In accordance with ANSI C63.19-2007, clause 6.2.4 the probes were calibrated and sensitivity
levels at 1 kHz verified and listed below on 9 December 2012. System verification measurement
results for Axial and Radial probes are listed and compared with expected values from the TMFS
in Table 6-1-1. The data demonstrates compliance to the + 0.5 dB tolerance.
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-50.0

Figure 6-1-1 - Axial Probe Field Plot
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Figure 6-1-2 - Radial 1 Probe Field Plot
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Scaling
[200
— 20
320
-38.0
440
0.0
Figure 6-1-3 - Radial 2 Probe Field Plot
Table 6-1-1 - Probe Sensitivity
Orientation Input Signal Target Measured Deviation
Magnetic Field | Magnetic field
Axial 1 kHz, 0.5V -20.35dB A/m -20.79 dB A/m 0.44 dB
Radial 1 1 kHz, 0.5V -26.05 dB A/m -26.41 dB A/m 0.36 dB
Radial 2 1 kHz, 0.5V -25.95 dB A/m -26.33 dB A/m 0.38dB

Motorola Mobility LLC HAC-Rpt-Rev. 4.00
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6.2 RF Immunity Verification

To alleviate any concern that RF radiation from the handset would influence ABM readings by the
measurement system the ambient noise floor was measured when a Reference Coil was positioned
where the handset antenna was located during ABM measurements. The Plots below show the
Axial probe ambient noise floor measured with and without RF. The RF signal was produced with
a signal generator at 900 and 1900 MHz transmitting at a power level of 1 Watt. The data shows
only a small affect to the frequency response below 300 Hz, the amount of which would be
negligible in the determination of the signal quality.

Ambient Noise Response

with Half Band Integrator
-20

Probe in Anechoic
-30 Chamger
-40
£ .
< — With Dipole
T -50 Transmitting
v 900MHz @ 1W Next
@ fo Probe
o
-60
1 I
/\ /f/ \\ —— With Dipole
-70 ANED>—— Transmitting
g 1900MHz @ 1W
/ \/ Next fo Probe
-80
100 1000 10000

FREQUENCY (Hz)

Figure 6-2 — Noise with RF Measured Response

6.3 RF Frequency Independence

Additional set of ABM data was taken to verify that the ABM data was not dependent on the RF
test frequency. The commercially available R2660B Service Monitor instrument was used to
obtain additional ABM1 and ABM 2 axial orientation data at several band-edge and mid-band
frequencies to verify that the ABM data is independent of the test frequency. The data is listed in
the following table together with some statistical results that show ABM data is essentially
independent of the RF test frequency.

Table 6.3 —Axial Probe Measurements

Axial
Test Frequency AMB1 AMB2
(MHz2) (dB A/m) (dB A/m)
806.1000 MHz 18.07 -49.21
813.5125 MHz 18.01 -48.28
820.9875 MHz 17.95 -49.28
Standard Deviation 0.06 0.56
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7.0 DUT Setup and Test Procedure

The test setup was done as specified in ANSI C63.19-2007, section 6.3.2 and Figure 6-1. Axial
and radial measurements were performed at locations in accordance with ANSI C63.19-2007;
Annex A.3, and are illustrated in the test setup photograph. The coordinates for these locations,
relative to the acoustic output center, are given in Table 7. The test flow and procedure was per
ANSI C63.19-2007, Figure 6-3, and section 6.3.1 was followed in order to demonstrate
compliance. The test procedure consisted of placing the DUT in an interconnect phone call from
the Sprint-Nextel system to a phone on the Motorola test site. Transmission power was
monitored via embedded diagnostic software that displays output power to ensure no power
cutback occurred. Then from the Motorola Audio Lab connection to the Mobile Switch Center
(MSC) on the Motorola test site an 11 second P50 male signal was sent to the DUT. The P50
artificial speech levels were determined by the reference input levels as stated in ANSI C63.19-
2007, Table 6-1.

iDEN TDMA (22 and 11 Hz): -18 dBm0

Below is the corresponding voltage level used to send the audio signal to the iDEN network:
Input Level to the iIDEN Network: -20.7 dB V = 92.26mV

The signal was then measured with the telecoil and analyzed for frequency response and level.
The test results were obtained with:

e The DUT user interface configured for telecoil operation,
e The display and keypad lighting off as would normally be the case when used for a call.

e The probe manually positioned for maximum coupling, then secured (See coordinates in
Table 7):

0 Auxial - center of acoustic output.
0 Radial 1 - probe at 0 degrees just left of the acoustic output center.
0 Radial 2 - probe at 90 degrees just above the acoustic output center.

Figure 7-1 — Test holder

Motorola Mobility LLC HAC-Rpt-Rev. 4.00 Page 11 of 32



FCC ID: IHDP56NB1

Grid 9 Grid 8

Grid 7

Radial 1 -

Radial 2 -

Axial - +

Figure 7-2 — Measurement location coordinates

Table 7 — Measurement location coordinates

Location | X coordinate (mm) | Y coordinate Sub-grid Number
(mm) (See Appendix A)
Axial - -2.7 -2.8 5
Radial 1 - -10.7 0 5
Radial 2 - -2.7 5.2 5
Note:

5 in ANSI C63.19-2007).

8.0 Environmental Test Conditions

X is offset to the right from the center of the acoustic output and Y is the vertical offset (see Figure A-

The table below presents the range and average environmental conditions during the HAC tests

reported herein:

Table 8 — Environmental Conditions

Target Measured
Ambient Temperature 23°C+/-5°C Within Guidelines
Relative Humidity 0-80% Within Guidelines

Motorola Mobility LLC HAC-Rpt-Rev. 4.00
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The audio lab ambient and test system noise level was determined and found satisfactory as
specified in ANSI C63.19-2007, section 6.2.1. The following graph shows the results obtained
using a 1/3rd octave resolution bandwidth filter.

Ambient Noise A-Wieghted Response
with Half Band Integrator

-20
-30
-40
e -50
; —— Axial - In
o -60 Acoustic
v Anechoic
$ -70 Chamber
80 r“/’//— T
J B
-90 //
-100
100 1000 10000
FREQUENCY (Hz)
Figure 8-1- Axial Ambient Magnetic frequency distribution
Ambient Noise A-Wieghted Response
with Half Band Integrator
-20
-30
-40
e -50
~
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T \\\\
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-90 /
-100
100 1000 10000

FREQUENCY (Hz)

Figure 8-2 — Radial Position 1 Ambient Magnetic frequency distribution
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Ambient Noise A-Wieghted Response
with Half Band Integrator
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Acoustic Anechoic
Chamber

dB ref 1A/m
o
o

-80 /I N

w0/
/

100 1000 10000
FREQUENCY (Hz)

-100

Figure 8-3 — Radial Position 2 Ambient Magnetic frequency distribution

Test Results Summary

The telecoil desired signal strength (ABM1) results per ANSI C63.19-2007, section 6.3.4.2 are
shown in Section 9.2 for the 800 MHz band. The desired signal results are reported herein at the
center of the 800 MHz bands only, as measured in a 1/3 octave bandwidth filter. The ABM1
frequency response plots for 800 MHz are shown in Section 9.1, and illustrate compliance with the
ANSI C63.19-2007 limits given in Section 2. Signal quality results depend on the undesired signal
strengths (ABM2) measured per ANSI C63.19-2007, Section 6.3.4.3 and are half band integrated
with an A-weighted filter applied. The undesired signal results are plotted in Figures 9-2-1 and 9-
2-2 for 800 MHz. The Desired-to-Undesired ABM signal strength ratio is taken to be the
difference between the lowest signal strength measured and the greatest band-dependent
interference level measured. This number is in bold and highlighted in Blue. Signal to Noise ratios
are reported in Section 9.3 for the 800 MHz band. All measurements were made with backlighting
off.
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9.1 Axial frequency response plot data comparison:

Area Scans & PointsPOINT - Z - 15T, Broad Band, ABM Freq Response/ ABM Freq Resp(xy.zf)

Area Scang & Pointe/POINT - Z - 15T, Bread Band, ABM Freq Response/ ABM Freq Resp(x.y,2.f)
Loc: -2.8, -2.8, 3.7 mm Diff: 0.66dB

Loc: 2.7, «2.8, 3.7 mm Diff: 1.6dB
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Figure 9-1-1: 800 MHz Measured Frequency Response  Figure 9-1-2: 800 MHz Measured Frequency Response
(2:6). (1:6).

The frequency responses above were measured with the DUT configured to optimize hearing aid
inductive coupling frequency response, a setting selected by the user via the keypad.

These plots demonstrate that this model complies with the ANSI C63.19-2007 limits given in
Section 7.3.2 and thus met the requirements of 47 CFR 20.19.

9.2 800 MHz Band Audio band magnetic (ABM) signal strength measured at 807.9125MHz

Measurement
Orientation with
2:6 multiplexing

Desired signal
ABM1 (dB A/m)

Undesired Signal
ABM2 (dB A/m)

Axial -0.463892 -36.1914
Radial 1 -9.45286 -44.934
Radial 2 -8.55789 -43.4103
Measurement Desired signal Undesired Signal

Orientation with
1:6 multiplexing

ABM1 (dB A/m)

ABM2 (dB A/m)

Axial -0.685181 -41.4913
Radial 1 -9.69982 -50.0569
Radial 2 -8.85639 -47.1823

Motorola Mobility LLC HAC-Rpt-Rev. 4.00
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Figure 9-2-2: 800 MHz ABM2 Undesired Signal (1:6).

-
(

Figure 9-2-1: 800 MHz ABM2 Undesired Signal (2:6).

Considering that the user has no choice of multiplexing ratio the highlighted ABM1 axial and
radial values are the minimum values that all users might experience. The ABM2 values reported

are the greatest values measured for the battery type listed.

9.3 800 MHz Band Desired to Undesired ABM Signal Ratio

Measurement ABM Ratio (dB) ABM Ratio (dB)

Orientation 2:6 Multiplexing 1:6 Multiplexing
Axial 35.73 40.81
Radial 1 35.48 40.36
Radial 2 34.85 38.33

9.4 Minimum ABML1 Signal Strength Summary

Given that users cannot select either the frequency band or the multiplexing ratio then the
minimum signal strength all users will experience is evident by comparing the highlighted values

in sections 9.2. Those values are:

Minimum axial: -0.685181 dB A/m
Minimum radial: -9.69982 dB A/m (at location radial 1)

Comparing the summaries in sections 9.3 and 9.4 with the ANSI C63.19-2007 limits in
Section 2 then per the flow chart in Figure 2 it is evident that this model complies with the
signal strength requirements mandated by FCC 47 CFR section 20.19.

9.5 Minimum Desired to Undesired Signal Ratio Summary

Given that users cannot select either the frequency band or the multiplexing ratio then the
minimum signal strength all users will experience is evident by comparing the highlighted values

in sections 9.3. The result is:

Motorola Mobility LLC HAC-Rpt-Rev. 4.00 Page 16 of 32
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Minimum Desired to Undesired Signal: 38.33dB (in the 800 MHz band)

Comparing the measured desired to undesired signal ratio values listed in the tables of sections 9.3
with Table 1 in section 2 a rating of T4 may be justified based solely on audio band magnetic
(ABM) measurements. Considering the RF interference potential this rating can be justified as
long as the RF field strength warrants a rating of T4 at the specific locations where the telecoil
measurements were made.

10.0  Uncertainty budget

Table 7 - List of Uncertainties

Uncertainty of Audio Band Magnetic Measurements
Une. Prob. | Div. | () [e5) Std. Une. | Std. Unec.
Error Description Value Dist. ABM1 | ABM2 | ABMI1 ABM2
Probe Sensitivity
Reference Level 305 | N 1 1 1 +3.0% +3.0%
| AMCC Geometry | £04% [R | V3 |1 |1 | £02% | £02% |
| AMCC Current | £10% [R | v3 |1 | 1 | £06% [ +06% |
Probe Positioning during Calibr. | £0.1% | R V3 1 1 +0.1. % +0.1%
Noise Contribution LHO.T% | R V3 00143 | 1 +0.0 %, 0.4 %
| Frequency Slope | E5.9 % | R | V3 | 0.1 | 1.0 | 0.3 9% | 3.5 % |
Probe System
Repeatability / Drift L10% | R N E 1 +0.6 7% +0.6 %
| Linearity / Dynamic Range | £0.6 % | R | V3 | 1 | 1 | +0.4 % | +0.4% |
| Acoustic Noise | x10% [R [ v3 Joa |1 | £01% | £06% |
| Probe Angle | +23% [R [ 3 |1 | 1 | £14% [ +14% |
| Spectral Processing | +0.9% | R | V3 | 1 | 1 | +0.5 % | 0.5 % |
| Integration Time | £0.6% [N [1 1 IE | £0.6% | £3.0% |
Field Disturbation L02% | R v3 |1 1 0.1 % 0.1 %
Test Signal
Ref. Signal Spectral Response L6 | R NEIE 1 +0.0 % 0.4 %
Positioning
Prohe Positioning H10% | R V3 |1 1 +1.1% 1.1 %
| Phantom Thickness | 0.0% | R | v3 |1 | 1 | £05% [ +05% |
| DUT Positioning | £1.0% [R [V3 [1 |1 | £11% | £11% |
External Contributions
RF Interference L0.0% | R V3 1 0.3 0.0 9% +0.0 %
Test Signal Variation F20% | R va |1 1 +1.2% +1.2 %
Combined Uncertainty
Combined Std. Uncertainty (ABM Field) +4.1% +6.1 %
Expanded Std. Uncertainty +8.1% +12.3 %
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11.0  Declaration of Conformity

Motorola, Inc. hereby declares that based on the data herein this model complies with the
requirements of 47 CFR 20.19(b)(2) with a rating of T4 based on ANSI C63.19-2007.
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ANNEX A (HAC Distribution Plots: E and H-Field RF Data)
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Test Laboratory: Motorola - iDEN 800 E-Field 2:6

Serial: 364BNW1VeZ: FCC ID: THDP56NB1
Procedure Notes: Battery Model #: BP6X SNN5874A: Vocoder Rate: 2:6; Device Position: Polystyrene Block

Communication System 1DEN 800, 1:3 or 2:6; Frequency: 824 98 MHz: Communication System Channel Nus

Duty Cycle: 1:3

Medim: Air; Medium parameters used: ¢ = 0 mho/m, e=1p=0 kgfmz'

DASY4 Configuration:

¢ MMeasurement SW: DASY4. Version 4.7 (80);

Probe: ER3DVE - SN2245; ConvF(1. 1. 1); Calibrated: 3/6/2012;
Sensor-Surface: (Fix Surface)
Electromcs: DAE4 Sn699; Calibrated: 9/12/2012
Phantom: R-6, HAC Test Arch (rev.2); Type: SD HAC P01 BA: Serial: 1071; Phantom section: RF Secti

E Scan - ER sensor center 15Smm above WD Ref 3/HIGH CH, Hearing
Compatibility Test (101x101x1): mterpolated grid: dx=0.5000 mm. dy=0.5000 mm

Device Reference Pomt: 0, 0, -6.3 mm
Feference Value = 8933 V/m: Power Dnft = -0.00 dB
PMF = 3 480 Maximum value of peak Total field = 246.9 Vim

Near-field category: M3 (AL‘“ET 0 {lB)
PMF scaled E-field

Grid 1 M3
205.9 V/m

Grid 2 M3
232.8 V/im

Grid 3 M3
2323 V/im

Grid 4 M3
221.6 V/m

Grid 5 M3
246.9 V/im

Grid 6 M3
245.0 V/im

Grid 7 M3
219.8 V/m

Grid 8 M3
243.6 V/im

Grid 9 M3
241.4 V/im

Vim
246.9

223.4

199.9

176.4

152.9

i

129.4

Motorola Mobility LLC HAC-Rpt-Rev. 4.00
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Test Laboratory: Motorola - iDEN 800 E-Field 1:6 Vocoder

Serial: 364BNW1V6Z: FCC ID: IHDPS6NEL

Procedure Notes: Battery Model #: BP6X SNN5874A: Vocoder Rate: 1:6; Device Position: Polystyrene Block
Communication System: 1DEN 800, 1:6; Frequency: 824.98 MHz, Commumcation System Channel Number: -
Cycle: 1:6

Medmum: Air; Medmm parameters used: ¢ = 0 mho/m. e=1p=0 kgfm3

DASY4 Configuration:

¢ Probe: ER3DV6 - SN2245; ConvF(1. 1. 1); Calibrated: 3/6/2012;

» Sensor-Surface: (Fix Surface)

e Electromics: DAE4 Sn699; Calibrated: 9/12/2012

¢ Phantom: R-6. HAC Test Arch (rev.2); Type: SD HAC P01 BA; Serial: 1071; Phantom section: RF Secti
s Measurement SW: DASY4. Version 4.7 (80);

E Scan - ER sensor center 15Smm above WD Ref 3/HIGH CH, Hearing
Compatibility Test (101x101x1): mterpolated grid: dx=0.5000 mm_ dy=0.5000 mm

Device Reference Pomt: 0, 0, -6.3 mm
Reference Value = 64.16 V/m: Power Dnift = 0.048 dB
PMF = 4900 Maximum value of peak Total field =247 8 Vim

Near-field category: M3 (AL‘“ET 0 dB)
PMF scaled E-field

Grid 1 M3 |Grid 2 M3 |Grid 3 M3
211.3 V/m|236.2 V/n|231.2 V/m
Grid 4 M3 |Grid 5 M3 |Grid 6 M3
232.5V/m|247.8 V/n|247.8 V/m
Grid 7 M3 |Grid 8 M3 |Grid 9 M3
225.7V/m|246.3 V/n|245.2 V/m

Vim

247.8

224.6 -

201.5 '

176.4

155.2 ‘

132.1 Kﬁ
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Test Laboratory: Motorola - iDEN 800 H-Field 2:6 Vocoder

Serial: 364BNW1V6Z: FCC ID: THDP56NEB1

Procedure Notes: Battery Model #: BP6X SNN35874A: Vocoder Rate: 2:6; Device Posttion: Polystyrene Block
Communication System: 1DEN 800, 1:3 or 2:6; Frequency: 815.51 MHz; Commmunication System Channel N
Duty Cyele: 1:3

Medim: Air; Medium parameters used: ¢ = 0 mho/m, e =1p=0 kg,-’m3

DASY4 Cnn_ﬁbumﬁnn:

Probe: H3IDVG - SNG0TS; ;

Sensor-Surface: (Fix Surface)

Electromcs: DAE4 Sn661; Calibrated: 2/16/2012

Phantom: R-6, HAC Test Arch (rev.2); Type: SD HAC P01 BA: Serial: 1071; Phantom section: RF Secti
Measurement SW: DASY4, Version 4.7 (80);

H Scan - H3DV6 sensor center 15mm above WD Ref 2/MID CH, Hear
Aid Compatibility Test (101x101x1): mterpolated grid: dx=0 5000 mm. dy=0.5000 mm

Device Reference Pomt: 0, 0, -6.3 mm
Reference Value = 0.08900 A/m; Power Dnft =0.028 dB
PMF = 3.05 Maximum value of peak Total field= 0341 A/m

Near-field category: M4 (JX“‘F 0 dB)
PMF scaled H-field

Grid 1 M4 |Grid 2 M4 |Grid 3 M4
0.469 A/m|0.336 A/m|0.202 A/m
Grid 4 M4 |Grid 5 M4 |Grid 6 M4
0.471 A/m|0.338 A/m|0.203 A/m
Grid 7 M4 |Grid 8 M4 |Grid 9 M4
0.468 A/m|0.341 A/m|0.208 A/m

Alm

0.471

%
0.3248
0112
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Test Laboratory: Motorola - iDEN 800 H-Field 1:6 Vocoder

Serial: 364BNW1V6Z: FCC ID: THDP56NB1

Procedure Notes: Battery Model #: BP6X SNN5874A; Vocoder Rate: 1:6; Device Position: Polystyrene Block
Communication System: 1DEN 800, 1:6; Frequency: 815.51 MHz, Commumcation System Channel Number: :
Cycle: 1:6

Medim: Air; Medium parameters used: ¢ = 0 mho/m, e=1lp=0 kg,-’m3

DASY4 Configuration:

Probe: H3IDVE - SN60OTS; ;

Sensor-Surface: (Fix Surface)

Electromcs: DAE4 Sn661; Calibrated: 2/16/2012

Phantom: R-6, HAC Test Arch (rev.2); Type: SD HAC P01 BA: Serial: 1071; Phantom section: RF Secti
Measurement SW: DASY4, Version 4.7 (80);

H Scan - H3DV6 sensor center 15mm above WD Ref 2/MID CH, Hear
Aid Compatibility Test (101x101x1): meerpolated grid: dx=05000 mm_ dy=0.5000 mm

Device Reference Pomt: 0, 0, -6.3 mm
Reference Value = 0.06100 A'm; Power Drft = 0.065 dB
PMF = 4340 Maximum value of peak Total field =0.334 A/'m

Near-field category: M4 (AL“F 0 {lB)
PMF scaled H-field

Grid 1 M4 |Grid 2 M4 |Grid 3 M4
0.463 A/m|0.321 A/m|0.195 A/n
Grid 4 M4 |Grid 5 M4 |Grid 6 M4
0.465 A/m|0.334 A/m|0.195 A/n
Grid 7 M4 |Grid 8 M4 |Grid 9 M4
0.463 A/m|0.329 A/m|0.198 A/n

Ajm

0.465

0.251 A

i
0.109 XT
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ANNEX B (Manufacturer’s Probe Calibration Certificates)
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Swilzerland

Schwelrerischer Kalibrierdienst
Service sulsse d'dlalonnage
Servizio svizzero di taratura
Swisa Callbration Service

Accredited by the Swiss Accreditalion Service (SAS)
Thir Swiss Accreditalion Service is one of the slgnatories Lo the EA
Multilateral Agreement for the recognition of calibration certificates

Aceredilation No.: SCS 108

Client Hi-P Cartificate Mo: AM1D-1033_0¢ct12
CALIBRATION CERTIFICATE
e T e Yt T e T
Object AMIDVZ - 5N: 1033
Calbralion procedusel(s) QA CAL-24 v3
Calibration procedure for AM1D magnetic fleld probes and TMFS in the
audio range

Calibration data: Cctober 19, 2012

This calibrafion cerificate documants the traceability to national standards, which realize the physical units o measurements {S1).
Tha measuremants and the uncertainlies with confidence probabiity are gheen on the following peges and are past of the cerdificate,

Al calibrations have bean conducied in the clesed laboratony faclity: environment termpearature (22 + 3)°C and humidity = 70%

Calibration Equipman wsed (MATE critical for calibration)

Primary Standards 0w Cal Date |Carfifizaie No.) Schieduled Calibratian

| Kgdthiay Multimeder Typa 2001 Sh: pa10278 02-0wi-12 (Mo 1 2T28) Oct-13

Reference Probe Ab1DV2 SMN: 1008 12-Jar-12 {No. AM1D-1008_Jani2) Jan-13

DAE4 Gh: Ta1 29-May-12 (Mo, DAES-7E1_May12) May-13

Secondary Standards I Chack Data {in housa) Scheduled Check

AMCC 1060 12-0rt-11 (in housa chack Oct-11) Oet-13
| Akl Audio Measuring Instrement | 1062 26-S8p-12 (in house check Sep-12) Sep-14

Harme Function Signature
Calibrated by Dirnce Hay Laboratary Technician T\ =~
"I" ! I.!I{-‘J' {’iz
Approved by: Fin Bomhoh R&D Director —— T F / -~
J et o &
Issued: Cictober 19, 2012

Thig calibralion carilicate shall nal be reproduced excapt in full withowt writien approval of the laboratony.

Cartificate Mo: AM1D-1033_Cenl2

Motorola Mobility LLC HAC-Rpt-Rev. 4.00
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References

(1]

[2]

ANSI CB3.18-2007

American National Standard for Methods of Measurement of Compatibilty between Wireless
Communications Devices and Hearing Aids,

DASYS manual, Chapter: Hearing Ald Compatibility (HAC) T-Coll Extension

Description of the AM1D probe

The AM1D Audio Magnetic Field Probe is a fully shislded magnetic field probe for the frequancy
range from 100 Hz o 20 kHz. The pickup coil is compliant with the dimengicnal requirements of
[1]. The probe includes a symmetric low noise amplifier for the signal availablz 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 delermines 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 companent of the field, if the probe axis is tilted nominally 35,3 above the
measurarmant 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] without additional shielding.

Handling of the item

The probe iz 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 opsration in air and
shall not be exposed to humidity or liguids. For proper operation of the surfaca 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 systemn for operation with a HAC
Test Arch phantom with AMCC Helmholtz calibration coil according to [2], with the tip pointing to
“southwest" orientation.

Functional Test: The functional test preceding calibration includes test of

Maisa 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 Aotation: 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 Helmholiz coil using &
1 kHz magnetic field signal. Its angle is determined from the two minima at nominally +120° and —
1207 rotation, so the sensor in the tip of the probe is aligned to the vertical plane in z-direction,
corrasponding to the fisld maximum in the AMCC Halmholtz calibration coil.

Sensor Angle: The sensor tilting in the vertical plane from the ideal vertical dimction 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.

Sensilivity: 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 Halmholiz coll is given
by the geometry and the current through the coil, which is monitored on the precision shunt resistor
of the coil,

Cartificate No: AM1D-1033_Oct12 Page 2 of 3

Motorola Mobility LLC HAC-Rpt-Rev. 4.00 Page 26 of 32



FCC ID: IHDP56NB1

AM1D probe identification and configuration data

Item AMIDVY2 Audio Magnetic 10 Field Probe

Type Mo SP AMT 001 AF

Serial No 1033 |
Owerall length 298 mm

Tip diameter 6.0 mm (&t the tip)

Sensor offset 3.0 mm (centre of sensor from tip)

Internal Armplifier

40 dB

Manutacturer / Origin Schmid & Partner Engineering AG, Zurich, Switzerland
Manufacturing date July 25, 2006

Last calibration date

February D9, 2012

Calibration data

Connector rotation angle

Sensor angle

Sensitivity at 1 kHz

(in DASY system)  310.5° +- 3.5° (k=2)
(in DASY system) 3.95° +- 0.5 ° (k=2)

(in DASY system)  0,0658 V / (A/m) H- 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%.

Cartificate Mo: AMTD-1033_Oct12
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzarland

5 Schweizerischer Kallbrierdienst

c Service suisse d'dalonnage
Servizio svizzero di taretura

S swies Calibeation Servics

Aceredited by the Swise Aceroditation Sendos (SAS) Becreditation No.: SCS 108
Tha Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemaent for the recognition of callbration certilicates

Clisnt Hi-P Cerificats No: TMFS_1007_Oet12
|CﬁLIB RATION CERTIFICATE
== —=

Oibjact | idantification TMFS — SN: 1007
Calibealion pracsdure{s) QA CAL-24.v3

Calibration procedure for AM1D magnetic field probes and TMFS in the

audio range
Calibration date October 22, 2012

This calibration cartificata documants tha fraceability to nallonal standards, which realize the physical unils of measurements {51).
The calibrations have been condwasled in the RAD lataratary facility: emvironmant temiparature (22 + 3)°C anc hurmidity < 70%.

Caltration Equipmant used (MATE crilical lof calibration)

Primary Standards IC & Cal Date (Calbrated by, Cenificate Mo.) Scheduled Calibeation

Kaithley Mullimeter Type 2001 SN a10R27R Q2-0t-12 (MNoc12728) Diet-13

Sacondary Slandards [ S Cal / Chack Date Schedulad Calibration Check

FOACC 1060 12-0et=11 [in housa chack Oct-11) D13

Redaranca Probe Al DV2 SN; 1006 18-lan-12 (Mo, AMID-1008_Jan12) Jan-13

AR Audio Measuring Instrumant | 1062 26-5ep-12 (in housa chack Sep-12} Sap-14

Agilent WF Genarslor 331204 MYA0005266 12-0¢t-11 (in house chack Oct-11) Qict-13

Hailhilay Muillimater Type 2001 SM: 061047 22-0et12 | in howse check Ocl-12) Cict-13

Name Function Signatura

Calibrated by: Dimca lliew Laboratory Technician | = 7 % |

o). Sl '

Approved by Fin Bembalt RAD Dirsstar /'L'__ ﬂj:«j_: E / _' df/.'L.

lesuad: Delober 22, 2012

This calibration certdicate shall nol be reproduced axcept in full withoul wiitlen approval of the labaratory.

Certificale Mo TMFS_1007_Oct12 Page 1ol 5
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References

[1] ANSI-CE3.19-2007
American  Mational Standard for Methods of Measurement of Compatibility between Wireless
Communications Devices and Hearing Aids,

2] DASY manual, Chapter ‘Hearing Ak Compatibility (HAC) T-Coll Extension”

Methods Applied and Interpretation of Parameters

+  Coordinate System: The TMFS is
mounted undemeath the HAC Test
Arch  touching equivalently to a
wirgless device according lo [2]
29.2.2.: In "North” orientation, the
TMFS signal connector is directed
to the north, with x and y axes of
TMFS and Test arch coinciding
(see  fig. 1). The rotational
symmetry axis of the TMFS is
aligned to the center ol the HAC
test Arch. For Easl, South and
West configuration, the TMFS has
been rotated clockwisa in steps of
207, so the connector looks into the
spacified dirsction. The evaluation
of the radial direction is referenced
te tha device orientation (=
aquivalent to South direction).

East

v Measuremeant Flans: In
coincidance with standard [1], the
measurement plane (probe sensor
center) is selected to be at a
distance of 10 mm above the the
surface of the TMFS fouching the
Lraan;la. The 50'_.: 50 II'ITI'ID:GEH area

ned to the canter of the unit.
The Seanning plans & verified ts be South West
parallel to the phantom frame . .
before the measurements using Fig.-1 TMFS scanning measurement configurations
the predefined “Geomelry and
signal check™ procedure according
to the predefined procedures
described in [2].

+  Measurerment Conditions: Calibration of AMID probe and AMMI are according o [2]. The 1 kHz sine signal
for the level measurement is supplied from an external, independant genarator via £ BNG cable to TMFS 1IN
and monitered at TMFS QUT with an independent RMS voltmeter or Audio Analyzer. The level is sl lo 0.5
Vrms and monitored during the scans.

+  For the frequency responsa, a higher suppression of the background ambient magnetic field over the full
frequency range was achieved by placing the TMFS in a magnetically shielded box. The AMID probe was
fimed without robot positioner near the axial maximum for this measurement, The background noise
suppression was typ, 30 dB at 100 Hz (minimum) and 42 dB at 1 kHz. The predefined multisine signal
(48x_multisine_50-10000_10s.wav) was used and evaluated in the third-octave bands fram 100 Hz to 10000
Hz.

Coartificate Mo: TMFS_1007_0ct12 Page 2of §
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1 Measurement Conditlons

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

DASY Version DASYS W52.8.3 (088)

DASY PP Version SEMCAD V14,6.7 (6848)
Phantom HAC Test Arch S0 HAC P01 BA, #1002
Distance TMFS Top - Probe Centre 10 mm

Scan resolution dx, dy = 5 mm area = 50 x 50 mm
Frequency for field scans 1 kHz

Signal level 1o TMFS for field scans 00 my RMS

Signal for frequency responsa muﬁiﬁﬁ%ﬂ;ﬁ;ﬂ de’

Table 1: Systam configuration

2 Axial Maximum Field

_Eﬂ.:l;l.ri'gl..ll_ﬂ.tion ] East Scuth West Maorth | Subset Average Average
HAxial Max -20.34 -20.36 -20.36 -20.35 -20.35
TMFS Y Axis 15t Max -2B09| -26.13| -26.14| -26.09

TMFS ¥ Axis 2nd Max -25.78| -2580| -2578| -26.79 |
Longitudinal Max Avg -26.94| -25497 -25.06| -25.04 -25.95

TMFS X Axis 1=t Max -25.84| -26.01 -25.06| -25.88

THMFS X Axis 2nd Max -26.10| -2623)| -26.22( -26.18 1
Transversal Max Avg 2587 -26.12 -26.08)  -2602 -26.06

Radial Max -26.00

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

The maximum was cakculated as the average from the values measured in tha 4 arientations listed in table 2,

Axial Maximum  -20.35 dB A/m [+f- 0.334B, k=2)

3 Radial Maximum Field

In addition, the average from the 16 maxima of the radial field listed in table 2 (measured at 10mm) was
calculated:

Radial Maximum  -26.0 dB A/m

The repored uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds 10 a coverage
protability of approgimataly 85%.

Cerificate Mo: TMFS_1007_Oct12 Page 3 of 5
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4 Appendix
4.1 Frequency response

Max, deviation measured, relative to 1 kHz: min. <0.03, max. 0.00 dB

Froquency [Hz) Response [dE]

100 -0.02

125 -0.01

180 001 |

200 0.1
250 -0.01
316 -0.01
400 0.00

| sm 0.00
630 -0
800 000
1000 0.00
1250 0.0
1600 -0.01
2000 -0.01
2500 -0.01
3150 -0.1
4000 -0.02
5000 -0.02
G300 -0.03
2000 -0.03
10000 -0.03

Table 3: Frequency response

TMFS 5M:1007 Frequency Response

0.50 —
T 028 al
- .
T D00 gttt '
g T +

i £
5 .02
§ -0.50 - ,
100 1000 10000

Frequency [Hz]

Fig. 2 Frequency response 100 1o 10000 Hz
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4.2 Field plots

— —
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Fig. &: Typical 20 field plots for x {red), y (green) and z {blue) companents

Superponad field plots of z (axial), x and v radial magnetic fiekd, 50 ® 50 mm, individual scaling:
white = max. field leved, black = -4dB below max. The lines show the position of the 20 field plof
of figure 3.

Fig. 4:
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