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1.0 Summary of Tests

TEST REFERENCE | REFERENCE RESULTS
FCC RSS-210
Field Strength of Fundamental  15.209 A2.6 Complies
and Spurious Emissions
Line Conducted Emissions 15.207 RSS-GEN Complies
Antenna requirement 15.203 Complies.
The antenna is permanently
connected, internal to EUT.
Occupied Bandwidth Complies
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20 General Description

2.1 Product Description

Overview of the EUT
Applicant name & address | 3 e S, Suite 350
San Mateo, CA 94402, USA

Contact info Mr. Sam Mostafavi, sam@sonitusmedical.com

Model No. SoundBite

FCC Identifier YTESMO3

Operating Frequency Single frequency, 10.6 MHz

Number of Channels 1

Type of Modulation CPFSK

Antenna Type Internal Antenna
EUT receive date: August 23, 2010
EUT receive condition: The EUT was received in good condition with no appadamage.
Test start date: August 25, 2010
Test completion date: November 8, 2010

Sonitus Medical, Inc. supplied the following deption of the EUT:

The Sonitus Medical hearing system is designecteatl sound in the audio range via an externadiges
microphone, transmit the signal wirelessly to araioral unit in contact with the teeth and repralthe
audio signal which propagates to the cochlea vieelmmnduction. The system is comprised of the
following sub-systems.

1)Behind the Ear (BTE) Device

Unit worn behind the ear incorporating a microphptaeed within the ear canal. The BTE
module wirelessly communicates with the In The Nho{iT M)

2)In The Mouth (ITM) Device

Retainer with embedded electronics, battery andogiectric actuator that is worn around the
upper back teeth. It receives the wireless sifjoat the BTE and transmits sound to the cochlea
via bone conduction through the teeth.

3)Charging Unit

An AC powered charging system that provides chargapability for at least 2 ITM devices and
the BTE.
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2.2 Related Submittal(s) Grants

This report is for use with an application for daation of a low power transmitter.

2.3 Test Methodology

Both AC mains line-conducted and radiated emissineasurements were performed according to the
procedures in ANSI C63.4. Radiated tests wereopmdd at an antenna to EUT distance of 10 meters,
unless stated otherwise in thBata Sheet" of this Application. All other measurements werade in
accordance with the procedures in part 2 of CFR 47.

2.4 Test Facility
The 10m anechoic chamber and conducted measurémaéity used to collect the radiated data is $ite

This test facility and site measurement data haenliully placed on file with the FCC and A2LA
accredited.
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3.0 System Test Configuration

3.1 Support Equipment and Description

Item # Description Modéel No. Serial No.
1 Dell Lap Top Studio XPS 1340/ 08096
2 Creative Labs Sound Card SB0710 MASB0710735R00Q560
3 Korg Contact Microphone CM-100L Not Labeled

3.2 Block Diagram of Test Setup

The diagrams shown below details the interconneaifadhe EUT and support equipment. For specific
layout, refer to the test configuration photograpthe relevant section of this report.

Test Setup for radiated emissionstests

BTE |=====~7

IT™

= BTE communicating with ITM

EMC Report for Sonitus Medical on the SoundBite
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Test Setup for AC line conducted emissions tests

Charger*
120 VAC
60 Hz, 2m, U

Charge mode

IT™ IT™ BTE

* Make: Mepos
Model: GMWA

Test Setup to verify communication link between ITM and BTE prior to testing using contact
microphone and computer

BTE |------- IT™M 3 2 | 1
2m, U

= BTE Transmitting and ITM Redety

S = Shielded F = With Ferrite
U = Unshielded m = Length in Meters

EMC Report for Sonitus Medical on the SoundBite
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3.3 Justification

For emission testing, the test procedures, asibbescin American National Standards Institute C63.4
were employed. The equipment under test (EUT) wa$igured for testing in a typical fashion (as a
customer would normally use it). During testind,calbles were manipulated to produce worst-case
emissions.

Tests for radiated emissions and occupied bandwidtle performed on the EUT when removed from the
charger and after a continuous communicationsviak established between the ITM and BTE. AC line
conducted tests were performed when the ITM and ®&Ee connected to the charger. EUT
communications link is disabled when BTE and ITM mstalled on the charger.

3.4 Software Exercise Program

None.

3.5 Mode of operation during test

A continuous communication link was establishedveen the ITM and BTE.

Prior to testing, the communication link betweesa fhM and BTE was verified by the following:
With the BTE placed next to the ITM at 5 centimetistance, the system goes into audio feedback
and the ITM outputs a vibratory signal that resinlta 4.5 kHz tone. The tone is passed to a
microphone that is touching the ITM. The outputha contact microphone is connected to a sound
card located in the laptop computer. A softwaregpaom on the laptop computer named “TrueRTA,
Real Time Audio Spectrum Analyzer, Version 1.4.¢"Tsue Audio Company is used to display the
4.5 kHz tone received from the ITM. The softwaispthys a frequency spectrum in the range 200Hz
to 10 kHz. The dynamic range of the measuring dogd is -140 dBuV to +10 dBuV. The average
noise floor displayed on the software was -80 dBuV 5dBuV) at 4.5 kHz. With the ITM outputting
a 4.5 kHz tone, the measured value was -50 dBu\s@BuV) at 4.5 kHz. The photos on page 15 of
this report shows screen shots of the TrueRTA sofivthat was used to verify the communication link
between the ITM and BTE.

After verification of the communication link, thagtop and microphone were removed from the test
setup. The BTE and ITM remained in the same posith the table for measurements for radiated
emissions.
EUT communications link is disabled when BTE anildre installed on the charger.
3.6 Modifications required for Compliance
No modifications were installed by Intertek TestBgrvices during compliance testing in order tadpthe
product into compliance (Please note that this doesclude changes made specifically by Sonitesliwhl,
Inc. prior to compliance testing).

3.7 Additions, deviations and exclusions from stdd

No additions, deviations or exclusion have beenarfean standard.
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4.0 M easur ement Results

4.1 Transmitter Radiated Emissions
15.209

Requirements

The Field Strength of emissions at fundamentaluesgy and emissions radiated outside of the spdcifi
frequency band shall not exceed the general ral&tdssion limits in 15.209.

Procedure

Below 30 MHz
During the test the EUT is rotated and the meaguairtenna angle are varied during the search for
maximum signal level.

Radiated emissions are taken at 10 meters unlessghal level is too low for measurement at that
distance. If necessary, a pre-amplifier is usati@rthe test is conducted at a closer distandereAdings
are extrapolated back to the equivalent three-nmmetgting using inverse scaling with distance.

Above30 MHz
During the test the EUT is rotated and the meaguairtenna height and polarization are varied duitieg
search for maximum signal level. The antenna heggbaried from 1 to 4 meters.

Radiated emissions are taken at 10 meters unlessghal level is too low for measurement at that
distance. If necessary, a pre-amplifier is usetia@rthe test is conducted at a closer distandaeAtlings
are extrapolated back to the equivalent three-nmetating using inverse scaling with distance.

Radiated emission measurements were performedfrivtHz to 1 GHz.
Analyzer resolution was:

9 kHz or greater for frequencies below 30 MHz

100 kHz or greater for frequencies 30 MHz to 10082V

Data is included of the worst-case configuratidre (tonfiguration which resulted in the highest aiis
levels). A sample calculation, configuration photgghs and data tables of the emissions are included

EMC Report for Sonitus Medical on the SoundBite
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Field Strength Calculation

The field strength is calculated by adding the AngeFactor and Cable Factor, and subtracting thelifien

Gain (if any) from the measured reading. The begigation is as follows:
FS = RA + AF + CF — AG — DCF
Where FS = Field Strength in dB\W/m)
RA = Receiver Amplitude (including preamplifier) @B (uV)
CF = Cable Attenuation Factor in dB
AF = Antenna Factor in dB (1/m)
AG = Amplifier Gain in dB
DCF = Distance Correction Factor

EMC Report for Sonitus Medical on the SoundBite
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Test Result

The data below shows the significant emission feegies, the limit and the margin of compliance.

Radiated emissions at fundamental frequency and second harmonic

BTEand ITM

Antenna (Axis: Parallel)

Frequency, Final Peak FSLimit@30m | Margin RA CF AG AF DCF
MHz dB(uV/m) dB(uV/m) dB dB(uV) dB dB dB(1/m) dB
10.6 12.2 29.5 -17.3 46.7 0.4 32.1 17.2 -200
21.2 7.5 29.5 -22.0 41.6 0.5 32.1 17.5 -20|0

Antenna (Axis: Perpendicular)

Frequency] Final Peak FSLimit@30m | Margin RA CF AG AF DCF
MHz dB(uV/m) dB(uVv/m) dB dB(uV) dB dB dB(1/m) dB
10.6 11.7 29.5 -17.8 46.2 0.4 32.1 17.2 -20
21.2 7.2 29.5 -22.3 41.3 0.5 32.1 17.5 -20|0

All other emissions not reported are below the mgag instrument’s noise floor which is at leastd®
below the limits.
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Spurious Radiated emissions above 30 MHz

BTEand ITM
Test Mode: BTE and ITM Transmitting Intertek — Limitatam
[remp: 23C Radiated Emissions 30 MHz - 1000 MHz
Humidity: 46% — Peak Scan Vertical

FCC Part 15 Class B (Vertical)

60.0

@
S
S)

—

N
o
=)

Amplituccloe (dBuV/m)
S
o

N
o
S

=
o
S

0 + + + + + +————1 +
10.0M 100.0M 1.0G

Frequency (Hz) Model Number: SoundBite
Operator: ml/om ITS Job Number: Q500197824

10:39:56 AM, Wednesday, August 25, 2010 Company: Sonitus Medical

Intertek Testing Services
Radiated Emissions 30 MHz- 1000 MHz
FCC Part 15 Class B (Pk-Vertical)
Operator: ml/om Model Number: SoundBite

ITS Job Number: Q500197824
Current Time - 11:36:01 AM, Wednesday, August 28l Company: Sonitus Medical

Frequencyy Peak F§ Limit@3m Margin RA CF AG DCF AF
(MHz) | dB(uV/m)| dB(uV/m) dB db(uV) dB dB dB dB(1/m)
30.0 29.0 40.0 -11.0 32.9 0.6 32.1 10.5 17.0
50.2 25.5 40.0 -14.5 33.2 0.8 32.1 10.5 13.1
401.0 29.4 46.0 -16.6 32.2 2.4 32.( 10.5 16.4
802.8 33.9 46.0 -12.1 30.6 3.4 32.2 10.5 21.6

Test Mode: BTE and ITM Transmitting
Temp: 23C
Humidity: 46%

EMC Report for Sonitus Medical on the SoundBite
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Spurious Radiated emissions above 30 MHz

BTEand ITM

ITest Mode: BTE and ITM Transmitting
ITemp: 23C
Humidity: 46%

60.0

w N a
o o o
=) =) S

Amplitude (dBuV/m)

N
o
S

10.0

Radiat

Intertek
ed Emissions 30 MHz - 1000 MHz

FCC Part 15 Class B (Horizontal)

— Limitat3m

Peak Scan Horizontal

0
10.0M

Operator: ml/om

10:27:09 AM, Wednesday, August 25, 2010

1 1
100.0M
Frequency (Hz)

Model Number: SoundBite
ITS Job Number: Q500197824

Company: Sonitus Medical

1.0G6

Intertek Testing Services
Radiated Emissions 30 MHz - 10002vH
FCC Part 15 Class B (Pk-Horizontal)
Operator: ml/om

Model Number: SoundBite
ITS Job Number: Q500197824
Current Time - 11:35:15 AM, Wednesday, August 28l Company: Sonitus Medical

Frequencyy, Peak F§ Limit@3m Margin RA CF AG DCF AF
(MHz) | dB(uV/m)| dB(uV/m) dB dB(uV) dB dB dB dB(1/m)
30.0 28.1 40.0 -11.9 31.6 0.6 32.1 10.5 17.4
217.5 31.1 46.0 -14.9 39.9 1.7 32.( 10.5 11.0
220.8 25.7 46.0 -20.3 34.2 1.7 32.( 10.5 11.2
224.8 24.1 46.0 -21.9 32.2 1.8 32.( 10.5 11.7
243.4 25.2 46.0 -20.8 32.8 1.8 32.( 10.5 12.0
802.8 36.8 46.0 -9.2 34.6 3.4 32.2 10.5 20.4
974.1 35.0 54.0 -19.0 29.6 3.7 31.( 10.5 22.1

Test Mode: BTE and ITM Transmitting
Temp: 23C
Humidity: 46%

The EUT passed by 17.3 dB at fundamental frequandyby 9.2 dB at spurious emission frequencies.
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Test configuration photographs
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Test configuration photographs
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Test configuration photographs
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Test configuration photographs

Communication link between ITM and BTE verified prior to test using
contact microphone and computer

EMC Report for Sonitus Medical on the SoundBite
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4.2 AC Line Conducted Emission
FCC Rule 15.207

AC line conducted emission test was performed aliicgrthe ANSI C63.4 standard. The EUT was connected
to its charger, which was connected to the AC lthmeugh the LISN.

Measurements are carried out using quasi-peakardge detector receivers in accordance with CISPR
16. An AMN is required to provide a defined impedamt high frequencies across the power feed at the
point of measurement of terminal voltage and atgarbtvide isolation of the circuit under test frtne
ambient noise on the power lines. An AMN as defime@ISPR 16 shall be used.

The EUT is located so that the distance betweebdhedary of the EUT and the closest surface of the
AMN is 0.8m.

Where a flexible mains cord is provided by the nfaoturer, this shall be 1m long or if in exces4.of,
the excess cable is folded back and forth as fpoasible so as to form a bundle not exceeding 4m
length.

The EUT is arranged and connected with cables textt@il in accordance with the product specification.
Conducted disturbance is measured between the eaband the reference ground, and between the
neutral lead and the reference ground. Both medsisiees are reported.

The EUT, where intended for tabletop use, is planed table whose top is 0.8m above the groundeplan
A vertical, metal reference plane is placed 0.4omfthe EUT. The vertical metal reference-pland is a
least 2m by 2m. The EUT shall be kept at least Gr8m any other metal surface or other ground plane
not being part of the EUT. The table is construatdon-conductive materials. Its dimensions are 1m
by 1.5m, but may be extended for larger EUT.

Floor standing EUTSs are placed on a horizontal hggtaund plane and isolated from the ground plane b
3 to 12 mm of insulating material. The metal groptehe extends at least 0.5m beyond the boundaries
of the EUT and has minimum dimensions of 2m by 2m.

Equipment setup for conducted disturbance tedisadet the guidelines of ANSI C63.4 and EN 55011.

EMC Report for Sonitus Medical on the SoundBite
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Test Result

The data below shows the significant emission feegies, the limit and the margin of compliance.

Temp: 22C
Humidity: 52%

1100

1000 F

90.0 T
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=
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@

=

°
T

[Test Mode: Charging Mode, 120V 60Hz Intertek Testing Services
Line Conducted Emissions 150 kHz - 30 MHz
EN 55022 Class B (Line 1)

— QP Limit
— Av Limit
— Peak Scan
o QP Level
o Avtlovel

Amplitude (dBuV)

a

=

°
T

s
<)
°

0 + ———————+—+—+—++

E VY e e

=T
100.0K 1.0M

|
+—+—|
100.0M

Frequency (Hz) o
Operator: MR Model Number: SoundBite
09:36:03 PM, Monday, November 08, 2010 Company: Sonitus Medical
Intertek Testing Services
Line Conducted Emissions 150 kHz - 30 MHz
EN 55022 Class B (Line 1)
Operator: MR Model Number: SoundBite
11/8/10 Company: Sonitus Medical
Av QP Av QP Av QP
Frequency Level Level Limit Limit Margin | Margin
MHz dB(uVv) | dB(uVv) | dB(uVv) | dB(uV) dB dB
0.321 27.1 41.6 51.1 61.1 -24 -19.5
0.678 21.1 34.4 46 56 -24.8 -21.6
1.673 21.9 34.3 46 56 -24.1 -21.7

Test Mode: Charging Mode, 120V 60Hz
Temp: 22C
Humidity: 52%
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Temp: 22C
Humidity: 52%

[Test Mode: Charging Mode, 120V 60Hz

1100 I
1000 I
90.0 I

80.0 7
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E70.0

Amplitude
a o
s 9
s o
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s
. i
°
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300 T

°

Intertek Testing Services
Line Conducted Emissions 150 kHz - 30 MHz
EN 55022 Class B (Line 2)

— QP Limit
— Av Limit
— Peak Scan
o OPLevel

Operator: MR

09:43:54 PM, Monday, November 08, 2010

|
+—+—
1.0M
Frequency (Hz)

|
+—+—
10.0M

Model Number: SoundBite

Company: Sonitus Medical

|
+—+—|
100.0M

Intertek Testing Services

Line Conducted Emissions 150 kHz - 30 MHz
EN 55022 Class B (Line 2)

Operator: MR

09:38:09 PM, Monday, November 08, 2010

Model Number: SoundBite

Company: Sonitus Medical

Av QP Av QP Av QP
Frequency Level Level Limit Limit Margin | Margin
MHz dBuv) | dBuV) | dBuV) | dB(uVv) dB dB
0.320 28.8 46.1 51.1 61.1 -22.4 -15
0.333 21.5 38.5 50.8 60.8 -29.3 -22.3
0.746 24.8 37.8 46 56 -21.2 -18.2
1.673 24.6 37.2 46 56 -21.4 -18.8

Test Mode: Charging Mode, 120V 60Hz

Temp: 22C
Humidity: 52%

| Results: Complies by 15.0 dB at 120VAC, 60 Hz
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Test configuration photographs:
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4.3 Occupied Bandwidth
The EUT was setup to transmit in normal operatimggddtion.

Measurements were made with the loop antenna@nldistance using a Spectrum Analyzer. The spectrum
analyzer reading was plotted.

Plot 1
% * RBW 3 kHz Delta 1 [T1 ]
* VBW 3 kHz 1.25 dB
Ref 97 dBpV “Att 0 dB *SWT 2's -679.000000000 kHz
Marker 1 [T1 ]
90 R 64.60 dBu
ﬁ ﬂ 10.91p250000 MHz
1 PK
|70
D1 66 dBuV
|60
PRN
| 50
i
|30
| 20
10
Lo
Center 10.55 MHz 200 kHz/ Span 2 MHz

Comment: 26 dB BW
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Plot 2
% * RBW 3 kHz Marker 1 [T1 ]
*VBW 3 kHz 90.32 dBuv
Ref 97 dBuVv *Att 0dB *SWT 2s 10.692750000 MHz
1 OBW796.000000000 kHz
L 90 Temp 1[T1 OBW.
n 67.23 dBU
10.246250000 MHz
-80 ' Femp2[FL-OBW
VAXH L
55.91 dBu
11.04p250000 MHz
70 T
60
\n PRN
50 ] L
1 \ W
30
20
10
0
Center 10.55 MHz 200 kHz/ Span 2 MHz

Comment: 99% BW
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5.0

List of Test Equipment

Measurement equipment used for emission complisgstsg utilized the equipment on the following:lis

Used on August 25, 2010

Equipment M anufacturer Model/Type Serial # Cal Int Cal Due
RF Filter Section Hewlett Packard 85460A 3448A00267 12 12/04/10
EMI Receiver Hewlett Packard 8546A 3710A00373 12 2/04/10
Bl-Log Antenna Antenna Research LPB-2513/A 1154 12 06/28/11
Pre-Amplifier Sonoma 310N 185634 12 11/19/10
Loop Antenna EMCO 6512 1029 12 06/04/11
Spectrum Analyzer Rohde&Schwarz FSP40 036612004 1p  10/16/10
Used on November 8, 2010

Equipment M anufacturer Model/Type Serial # Cal Int Cal Due
Spectrum Analyzer HP 8951EM 3536A00451 12 6/16/11
LISN FCC FCC-LISN-50-50-M-H 2011 12 9/25/11
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6.0 Document History

Revision/ Writer
Job Number Initials Date CEmg
1.0/3197926 ML August 28, 2010 Original document.
Issue report 3197926 MPK-003.
2.0/3197926 ML November 10, 2010 Revise 319792&NB3 report

with data for new Power Adaptor.
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