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2004 for a Class A Digital Device under normal use and maintenance.
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d Measurement Distance
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Electromagnetic Compatibility

Testing Summary

CFR Title 47, Part 15, Subpart B & ICES-003

1.0 Testing Summary

Title 47 of the CFR, Part 15, Subpart B, IC Reference Results Comments
Reference and Test Description
15.107 (a) Conducted Emission Limits for a Class A | ICES-003 Issue 4 C . Measured emissions were
L . ompliant . o
Digital Device February 2004 below applicable limits.
15.109 (a) Radiated Emission Limits for a Class A | ICES-003 Issue 4 Compliant Measured emissions were
Digital Device February 2004 below applicable limits.

Table 1. Summary of Test Results
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Electromagnetic Compatibility
Equipment Configuration
CFR Title 47, Part 15, Subpart B & ICES-003

2.0 Equipment Configuration

2.1 Overview

MET Laboratories, Inc. was contracted by Audio-Technica to perform testing on the SpectraPulse Beltpack,
MTU301, under Audio-Technica purchase order number 4500002833.

This document describes the test setups, test methods, required test equipment, and the test limit criteria used to
perform compliance testing of the Audio-Technica, SpectraPulse Beltpack, MTU301.

In accordance with §2.955(a) (3), the following data is presented in support of the verification of the Audio-
Audio-Technica should retain a copy of this document which
should be kept on file for at least two years after the manufacturing of the SpectraPulse Beltpack, MTU301 has
been permanently discontinued, as per §2.955(b).

Technica, SpectraPulse Beltpack, MTU301.

The results obtained relate only to the item(s) tested.

Model(s) Tested:

SpectraPulse Beltpack, MTU301

Model(s) Covered:

SpectraPulse Beltpack, MTU301

Primary Power as Tested:

3 vdc (battery operated) and 120 vac charging mode

Equipment Emissions Class:

A

Highest Clock Frequency:

24.576 MHz

Evaluated by:

Dusmantha Tennakoon

Report Date:

November 12, 2010

Table 2. EUT Overview

MET Report: EMC30074-FCC © 2010, MET Laboratories, Inc.
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Audio-Technica Equipment Configuration
SpectraPulse Beltpack, MTU301 CFR Title 47, Part 15, Subpart B & ICES-003
2.2 Test Site

2.3

2.4

All testing was performed at MET Laboratories, Inc., 914 W. Patapsco Avenue, Baltimore, MD 21230. All
equipment used in making physical determinations is accurate and bears recent traceability to the National
Institute of Standards and Technology.

Radiated Emissions measurements were performed in a semi-anechoic chamber. In accordance with §2.948(a)
(3), a complete site description is contained at MET Laboratories.

Description of Test Sample

The SpectraPulse Beltpack, MTU301, Equipment Under Test (EUT), is a wireless microphone system. The
intended use is for boardroom or like applications used for recording, telephone communications, and sound
reinforcement.

This particular unit is a beltpack transceiver intended to be used with a lavaliere or head-worn type microphone.

Equipment Configuration

The EUT was set up as outlined in Figure 1. All equipment incorporated as part of the EUT is included in the
following list.

Ref. ID Name / Description Model Number Serial Number

EUTI1 Microphone Transmitter Unit MTU301 ES 04 6/1/10

Table 3. Equipment Configuration

MET Report: EMC30074-FCC © 2010, MET Laboratories, Inc. Page 3 of 30
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Electromagnetic Compatibility

Equipment Configuration

CFR Title 47, Part 15, Subpart B & ICES-003

2.5  Support Equipment
Ref. ID Name / Description Manufacturer Model Number Serial Number
AUX1 Digital Receiver Module Audio-Technica DRM141 1026-03026
AUX2 Audio Controller Interface Audio-Technica ACI707 NW-828428
AUX3 Computer Speaker unknown MMS 557 E154645B
AUX4 Head-worn Microphone Audio-Technica AT892 PSC88-2058
Table 4. Support Equipment
2.6  Ports and Cabling Information
Cable Description or Length | Shielded? | Termination Box ID
Ref. ID | Port name on EUT reason for no cable Qty. (m) (Y/N) & Port ID
EUTI1 No ports -
AUX1 LINK OUT CAT 5¢ 8-cond 1 6 Y LINK IN on AUX2
AUX2 LINK IN CAT Se 8-cond 1 6 Y LINK OUT on AUXI1
LINK OUT Not Used -
RS-232(front panel) Not Used -
VAC IN IEC 3-cond 1 2 N 110VAC LINE FEED
CONTROL
INPUTS Not Used -
CONTROL
OUTPUTS Not Used -
. . . (PHONO) R INPUT
MIC OUT 1 Special 3 — pin audio 1 Y on AUX3
MIC OUT 2 -7 Not Used -
AUX3 AUX INPUT R Special 3 — pin audio 1 Y MIC OUT 1 on AUX2
AUX INPUT L Not Used -
VACIN Pre-connected 1 2 N 110VAC LINE FEED
AUX4 HIROSE 4-PIN Audio Input into EUT | v INTO EUT MIC
FEMALE Beltpack INPUT

Table 5. Ports and Cabling Information

MET Report: EMC30074-FCC
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Electromagnetic Compatibility

Equipment Configuration
CFR Title 47, Part 15, Subpart B & ICES-003

EXTERNAL MICROPHONE
FOR MTU301 ONLY (AUX4)
~ | 2-WAY UWB RF LINK (x14) |— l
r'd WIRELESS
DEMI141 / } \
1 UT
(AUXD) \ D |
—_ I|II I||'
4—— CATISE CABLE MTU101 or
MTU201 or
*MTU301
L]
ACIT07 (AUX2) MIC OUT 17
QUTPUT 1
SPECIAL
AUDIO CABLE

CABLE
PREATTACHED

<)
[ s

LA

AMPLIFIED
SPEAKER
(AUX3)

Figure 1. Block Diagram of Test Configuration
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Audio-Technica Equipment Configuration
SpectraPulse Beltpack, MTU301 CFR Title 47, Part 15, Subpart B & ICES-003

2.7  Mode of Operation
The EUT was turned on.
2.8  Modifications
2.8.1 Modifications to the EUT

A charging cable with a ferrite was required to pass radiated emissions testing. The part number is 31-
480002 5'.

2.8.2 Modifications to the Test Standard
No modifications were made to the test standard.
2.9  Disposition of EUT

The test sample including all support equipment (if any), submitted to the Electro-Magnetic Compatibility Lab
for testing was returned to Audio-Technica upon completion of testing.

MET Report: EMC30074-FCC © 2010, MET Laboratories, Inc. Page 6 of 30
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Electromagnetic Compatibility
Emission Criteria
CEFR Title 47, Part 15, Subpart B & ICES-003

<METo,

Audio-Technica
SpectraPulse Beltpack, MTU301

3.0 Electromagnetic Compatibility Emission Criteria

3.1 Conducted Emission Limits

15.107 (a) “Except for Class A digital devices, for equipment that is designed to be connected
to the public utility (AC) power line, the radio frequency voltage that is conducted back onto
the AC power line on any frequency or frequencies within the band 150 kHz to 30 MHz shall
not exceed the limits in Table 6. Compliance with this provision shall be based on the
measurement of the radio frequency voltage between each power line and ground at the
power terminals.”

Test Requirement(s):

15.107 (b) “For a Class A digital device that is designed to be connected to the public utility
(AC) power line, the radio frequency voltage that is conducted back onto the AC power line
on any frequency or frequencies within the band 150 kHz to 30 MHz shall not exceed the
limits in Table 6. Compliance with this provision shall be based on the measurement of the
radio frequency voltage between each power line and ground at the power terminals. The
lower limit applies at the band edges.”

Test Procedures:

Test Results:

Test Engineer(s):

Test Date(s):

Frequency range 15.107(b), Class A Limits 15.107(a), Class B Limits
(dBuv) (dBuVv)

(MH2) Quasi-Peak Average Quasi-Peak Average
0.15-0.5 79 66 66 - 56 56 -46
0.5-5.0 73 60 56 46
5.0-30 73 60 60 50

Note 1 — The lower limit shall apply at the transition frequencies.

Table 6. Conducted Limits for Radio Frequency Devices calculated from FCC Part 15
Section 15.107(a) (b)

The EUT was placed on a non-metallic table, 80 cm above the ground plane inside a
chamber. The method of testing, test conditions, and test procedures of ANSI C63.4 were
used. The EUT was powered through a 50Q/50uH LISN. An EMI receiver, connected to the
measurement port of the LISN, scanned the frequency range from 150 kHz to 30 MHz in
order to find the peak conducted emissions. All peak emissions within 6 dB of the limit were
remeasured using a quasi-peak and/or average detector as appropriate.

The EUT was compliant with the Class A requirement(s) of this section. Measured emissions
were below applicable limits.

Manasi Bhandiwad

10/25/10

MET Report: EMC30074-FCC
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Audio-Technica
SpectraPulse Beltpack, MTU301

Electromagnetic Compatibility
Emission Criteria

CEFR Title 47, Part 15, Subpart B & ICES-003

Conducted Emissions - Voltage, AC Power, Phase Line (120 VAC, 60 Hz)

Uncorrected Uncorrected
Frequenc Meter Cable Corrected Limit Margin Meter Cable Corrected Limit | Margin
I\(/][lll-l ¥ Readi Loss Measurement | (dBuV) (dB) Reading Loss Measurement | (dBuV) (dB)
(MHz) eading (dB) (dBuV) QP QP QP (dBuv) (dB) | (dBuV)AVG | AVG | AVG
(dBuV) QP Avg.
0.152 49 0 49 79 -30 38.52 0 38.52 66 -27.48
0.161 47 0 47 79 -32 36.62 0 36.62 66 -29.38
0.197 42.77 0 42.77 79 -36.23 34.13 0 34.13 66 -31.87
0.27 44.12 0 44.12 79 -34.88 35.44 0 35.44 66 -30.56
11.83 27.78 0.07 27.85 73 -45.15 18.77 0.07 18.84 60 -41.16
18.21 22.4 0.1 22.5 73 -50.5 14.17 0.1 14.27 60 -45.73

Table 7. Conducted Emissions - Voltage, AC Power, Phase Line (120 VAC, 60 Hz), Class A Computer Peripheral

Plot 1. Conducted Emission, Phase Line Plot, 0.15 MHz to 30 MHz, Class A Computer Peripheral

Amplitude Units, Select Unit

-10

Job Number 30074, Audio-Technica, Microphone, Model MTU301,
Conducted Emissions ¥Yoltage, Phase

Corrected Data

Limit2: CEY Class & AVG Limit

Limit1: CEY Class & QP Limit

80+

i

60

50

40-

30+

20+

T ] T

0.15

Frequency (MHz)

30
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Audio-Technica
SpectraPulse Beltpack, MTU301

Electromagnetic Compatibility
Emission Criteria
CEFR Title 47, Part 15, Subpart B & ICES-003

Conducted Emissions - Voltage, AC Power, Neutral Line (120 VAC, 60 Hz)

Uncorrected Uncorrected
F Meter Cable Corrected Limit Margin Meter Cable Corrected Limit | Margin
r;‘}[lll;nc}] Readi Loss Measurement | (dBuV) (dB) Reading Loss Measurement | (dBuV) (dB)
(MHz) cacing (dB) (dBuV) QP QP QP (dBuV) (dB) (dBuV)AVG | AVG | AVG
(dBuV) QP Avg,
0.151 52.89 0 52.89 79 -26.11 40.9 0 40.9 66 -25.1
0.436 45.1 0 45.1 79 -33.9 28.62 0 28.62 66 -37.38
0.594 46.15 0 46.15 73 -26.85 35.92 0 35.92 60 -24.08
0.903 43.01 0 43.01 73 -29.99 26.82 0 26.82 60 -33.18
5.94 29.78 0.05 29.83 73 -43.17 15.9 0.05 15.95 60 -44.05
12.07 29.72 0.07 29.79 73 -43.21 23.2 0.07 23.27 60 -36.73

Table 8. Conducted Emissions - Voltage, AC Power, Neutral Line (120 VAC, 60 Hz), Class A Computer
Peripheral

Plot 2. Conducted Emission, Neutral Line Plot, 0.15 MHz to 30 MHz, Class A Computer Peripheral

Amplitude Units, Select Unit

-10

Job Number 30074, Audio-Technica, Microphone, Model MTU301,
Conducted Emissions ¥oltage, Neutral Line

Corrected Data

Litnit1: CEV Class A QP Limit

Limit2: CEY Class A AVG Limit

70

60

50

40

30+

20+

a0 —.—l

0.1%

Frequency {(MHz)

30
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Audio-Technica
SpectraPulse Beltpack, MTU301

Electromagnetic Compatibility
Emission Criteria
CEFR Title 47, Part 15, Subpart B & ICES-003

Conducted Emissions - Voltage, AC Power, Phase Line (120 VAC, 60 Hz)

Uncorrected Uncorrected
Frequenc Meter Cable Corrected Limit Margin Meter Cable Corrected Limit | Margin
I\(/][H ¥ Readi Loss Measurement | (dBuV) (dB) Reading Loss Measurement | (dBuV) (dB)
(MHz) cacing (dB) (dBuV) QP QP QP (dBuV) dB) | (dBuV)AVG | AVG | AVG
(dBuV) QP Ave,
0.159 42.58 0 42.58 79 -36.42 29.96 0 29.96 66 -36.04
0.179 41.3 0 41.3 79 -37.7 29.53 0 29.53 66 -36.47
0.201 39.47 0 39.47 79 -39.53 28.48 0 28.48 66 -37.52
0.222 37.26 0 37.26 79 -41.74 26.77 0 26.77 66 -39.23
0.245 35.35 0 35.35 79 -43.65 25.35 0 25.35 66 -40.65
0.446 34.92 0 34.92 79 -44.08 27.17 0 27.17 66 -38.83

Table 9. Conducted Emissions - Voltage, AC Power, Phase Line (120 VAC, 60 Hz), Charging Mode

Amplitude Units, Select Unit

-10

Job Number 30074, Audio-Technica, Microphone, Model MTU301,
Conducted Emissions ¥Yoltage, Phase
15.107 Charging Mode

Corrected Data

Limit1: CEY Class & QP Limit

Limit2: CEY Class A AVG Limit

0

60

50

40-

30+

20+

a0 —.—l

0.15

Frequency (MHz)

30

Plot 3. Conducted Emission, Phase Line Plot, 0.15 MHz to 30 MHz, Charging Mode
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Audio-Technica
SpectraPulse Beltpack, MTU301

Electromagnetic Compatibility
Emission Criteria
CEFR Title 47, Part 15, Subpart B & ICES-003

Conducted Emissions - Voltage, AC Power, Neutral Line (120 VAC, 60 Hz)

Uncorrected Uncorrected
Frequenc Meter Cable Corrected Limit Margin Meter Cable Corrected Limit | Margin
I\(/][H ¥ Readi Loss Measurement | (dBuV) (dB) Reading Loss Measurement | (dBuV) (dB)
(MHz) cacing (dB) (dBuV) QP QP QP (dBuV) (dB) (dBuV)AVG | AVG | AVG
(dBuV) QP Avg,
0.152 44.42 0 44.42 79 -34.58 28.39 0 28.39 66 -37.61
0.194 35.15 0 35.15 79 -43.85 26.02 0 26.02 66 -39.98
0.4475 34.66 0 34.66 79 -44.34 26.81 0 26.81 66 -39.19
1.183 19.5 0 19.5 73 -53.5 11.31 0 11.31 60 -48.69
6.785 18.64 0.05 18.69 73 -54.31 8.85 0.05 8.9 60 -51.1
9.64 17.12 0.06 17.18 73 -55.82 9.7 0.06 9.76 60 -50.24

Table 10. Conducted Emissions - Voltage, AC Power, Neutral Line (120 VAC, 60 Hz), Charging Mode

Amplitude Units, Select Unit

-10

Job Number 30074, Audio-Technica, Microphone, Model MTU301,
Conducted Emissions ¥oltage, Neutral Line
15.107 Charging Mode

Corrected Data

Limit1: CEY Class A QP Limit

Limit2: CEY Class A AVG Limit

a0+

70+

&0

S0+

40-

30+

20

0.1%

Frequency {(MHz)

30

Plot 4. Conducted Emission, Neutral Line Plot, 0.15 MHz to 30 MHz, Charging Mode
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M E T@ Electromagnetic Compatibility

Audio-Technica Emission Criteria
SpectraPulse Beltpack, MTU301 CEFR Title 47, Part 15, Subpart B & ICES-003

Conducted Emission Limits Test Setup

Photograph 1. Conducted Emissions, Test Setup, Class A Computer Peripheral

Photograph 2. Conducted Emissions, Test Setup, Charging Mode
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;ZE MET:

Audio-Technica

Electromagnetic Compatibility
Emission Criteria

SpectraPulse Beltpack, MTU301 CEFR Title 47, Part 15, Subpart B & ICES-003

3.2 Radiated Emission Limits

Test Requirement(s):

Test Procedures:

15.109 (a) Except for Class A digital devices, the field strength of radiated emissions from
unintentional radiators at a distance of 3 meters shall not exceed the Class B limits expressed
in Table 11.

15.109 (b) The field strength of radiated emissions from a Class A digital device, as
determined at a distance of 10 meters, shall not exceed the Class A limits expressed in Table
11.

Field Strength (dBpV/m)
Frequency (MHz) §15.109 (b), Class A Limit §15.109 (a),Class B Limit
(dBpV) @ 10m (dBpV) @ 3m
30 - 88 39.00 40.00
88 -216 43.50 43.50
216 - 960 46.40 46.00
Above 960 49.50 54.00

Table 11. Radiated Emissions Limits calculated from FCC Part 15, §15.109 (a) (b)

The EUT was placed on a non-metallic table, 80 cm above the ground plane inside a semi-
anechoic chamber. The method of testing and test conditions of ANSI C63.4 were used. An
antenna was located 3 m from the EUT on an adjustable mast. A pre-scan was first
performed in order to find prominent radiated emissions. For final emissions measurements
at each frequency of interest, the EUT was rotated and the antenna height was varied between
I m and 4 m in order to maximize the emission. Measurements in both horizontal and
vertical polarities were made and the data was recorded. Unless otherwise specified,
measurements were made using a quasi-peak detector with a 120 kHz bandwidth.

(Emissions measured at 3m were normalized using an inverse proportionality factor of 20dB
per decade for comparison to the 10 m limit.).

Test Results: The EUT was compliant with the Class A requirement(s) of this section. Measured emissions
were below applicable limits.

Test Engineer(s): Dusmantha Tennakoon

Test Date(s): 10/15/10 & 10/21/10
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‘MET:

Audio-Technica
SpectraPulse Beltpack, MTU301

Electromagnetic Compatibility
Emission Criteria
CEFR Title 47, Part 15, Subpart B & ICES-003

Radiated Emissions Limits Test Results, Class A, 30 MHz to 1 GHz

Froquency | (EUT | Antenma | Antenna Uncorreted) Gorrecion | Cabt Los | Correction | ST | Lo | nargn

(MHz) (Degrees) H/V) (m) (dBuV) Facto(:‘— ) (dB)| (dB) (+) Fact(()_r) (dB) (dBuV/m) (dBuV/m) (dB)
172.01578 0 H 2.28 28.01 8.96 0.23 10.46 26.74 43.50 -16.76
172.01578] 360 \Y 1.00 28.80 8.96 0.23 10.46 27.53 43.50 -15.97
73.714679| 347 H 2.60 23.43 8.93 0.23 10.46 22.13 39.00 -16.87
73.714679 57 \% 1.00 21.44 8.93 0.23 10.46 20.14 39.00 -18.86
485.35897| 278 H 2.07 17.42 17.21 1.00 10.46 25.17 46.40 -21.23
485.35897] 110 \Y 1.00 12.73 17.21 1.00 10.46 20.48 46.40 -25.92
153.59193] 311 H 2.19 18.97 8.20 0.23 10.46 16.94 43.50 -26.56
153.59193 0 v 1.00 23.25 8.20 0.23 10.46 21.22 43.50 -22.28

Table 12. Radiated Emissions Limits Test Results, 30 MHz to 1 GHz, Running on Batteries, FCC Limits

Note: The EUT was tested at 3 m. The data has been corrected for comparison with the 10 m limit using the formula: 20log (3 m/10 m) as
expressed in the 'Distance Correction' column.
Frequency I%UT Anten'na Antenna Uncorl:ected CAO:'llt'slcltI;:n Cable C]zisrt:cntfsn Corre'cted Limit Margin
(MHz) (‘i‘)’;g“;:g) P("]'{’;{;;y HE(IH?)HT A‘('g;;::“;)de Factor | dlé‘;s(sﬂ Factor ‘(‘d“];‘l’ll‘\f;‘n‘f;’ (BuV/m) | (dB)
@B) (H) (dB) ()
172.01578 0 H 2.28 28.01 8.96 0.23 10.46 26.74 40.00 -13.26
172.01578 360 v 1.00 28.80 8.96 0.23 10.46 27.53 40.00 -12.47
73.714679 347 H 2.60 23.43 8.93 0.23 10.46 22.13 40.00 -17.87
73.714679 57 A% 1.00 21.44 8.93 0.23 10.46 20.14 40.00 -19.86
485.35897 278 H 2.07 17.42 17.21 1.00 10.46 25.17 47.00 -21.83
485.35897 110 v 1.00 12.73 17.21 1.00 10.46 20.48 47.00 -26.52
153.59193 311 H 2.19 18.97 8.20 0.23 10.46 16.94 40.00 -23.06
153.59193 0 v 1.00 23.25 8.20 0.23 10.46 21.22 40.00 -18.78

Table 13. Radiated Emissions Limits Test Results, 30 MHz to 1 GHz, Running on Batteries, ICES-003 Limits

Note:

expressed in the 'Distance Correction' column.

The EUT was tested at 3 m. The data has been corrected for comparison with the 10 m limit using the formula: 20log (3 m/10 m) as
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Electromagnetic Compatibility
Audio-Technica Emission Criteria
SpectraPulse Beltpack, MTU301 CEFR Title 47, Part 15, Subpart B & ICES-003

10/15/2010, Metrak Job Number: 30074, Audio-Technica, Microphone, Model MTU301
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Plot 5. Radiated Emissions, Pre-Scan, Running on Batteries
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‘MET:

Audio-Technica
SpectraPulse Beltpack, MTU301

Electromagnetic Compatibility
Emission Criteria
CEFR Title 47, Part 15, Subpart B & ICES-003

Radiated Emissions Limits Test Results, Class A, 30 MHz to 1 GHz

Frequency Agx[rjlzth 1}\’:)1::;1:; I-?]l«jl;gl}l;i U:l;‘);l?flfaid C?):rt::tl;sn Cable Loss Clz;srt:cli?:n E;?ﬁf:ﬁi Limit Margin
(MHz) (Degrees) H/V) (m) (dBuV) Facto(: ) (dB)| (dB) (+) Factt()_r) (dB) (dBuV/m) (dBuV/m) (dB)

47.855711 121 H 1.47 5.26 9.19 0.23 10.46 4.22 39.00 -34.78
47.855711| 225 \% 1.01 19.64 9.19 0.23 10.46 18.60 39.00 -20.40
76.784569| 169 H 1.79 16.14 8.11 0.23 10.46 14.02 39.00 -24.98
76.784569| 145 \% 1.17 27.57 8.11 0.23 10.46 2545 39.00 -13.55
73.714429] 169 H 2.32 18.11 8.93 0.23 10.46 16.81 39.00 -22.19
73.714429| 294 \% 1.03 26.48 8.93 0.23 10.46 25.18 39.00 -13.82
70.644289| 158 H 2.18 9.82 9.41 0.23 10.46 9.00 39.00 -30.00
70.644289| 201 \% 1.82 17.30 9.41 0.23 10.46 16.48 39.00 -22.52
172.02906| 139 H 1.40 23.95 8.96 0.23 10.46 22.68 43.50 -20.82

Table 14. Radiated Emissions Limits Test Results, 30 MHz to 1 GHz, Charging Mode, FCC Limits

Note: The EUT was tested at 3 m. The data has been corrected for comparison with the 10 m limit using the formula: 20log (3 m/10 m) as
expressed in the 'Distance Correction' column.
Frequency I?UT Anten‘na Antenna Uncorl.'ected Cﬁ:ﬁzzl:;sn Cable Clo)i'srt:clifzn Corre‘cted Limit Margin
(MHz) (‘]‘)Z:“r':g‘) P("}':x;;y HE(IIS)HT A‘(‘(‘lll’;:ltg)de Factor | dlé‘;s(sﬂ Factor ’(‘d"]‘;‘l’l"vt;’n‘:;’ (@BuV/m) | (dB)
g (dB) (+) (dB) ()
47.855711 121 H 1.47 5.26 9.19 0.23 10.46 4.22 40.00 -35.78
47.855711 225 \% 1.01 19.64 9.19 0.23 10.46 18.60 40.00 -21.40
76.784569 169 H 1.79 16.14 8.11 0.23 10.46 14.02 40.00 -25.98
76.784569 145 v 1.17 27.57 8.11 0.23 10.46 25.45 40.00 -14.55
73.714429 169 H 2.32 18.11 8.93 0.23 10.46 16.81 40.00 -23.19
73.714429 294 v 1.03 26.48 8.93 0.23 10.46 25.18 40.00 -14.82
70.644289 158 H 2.18 9.82 9.41 0.23 10.46 9.00 40.00 -31.00
70.644289 201 A\ 1.82 17.30 9.41 0.23 10.46 16.48 40.00 -23.52
172.02906 139 H 1.40 23.95 8.96 0.23 10.46 22.68 40.00 -17.32
172.02906 259 v 1.00 29.56 8.96 0.23 10.46 28.29 40.00 -11.71
153.59719 320 H 2.21 19.97 8.20 0.23 10.46 17.94 40.00 -22.06
153.59719 241 v 1.00 23.79 8.20 0.23 10.46 21.76 40.00 -18.24

Table 15. Radiated Emissions Limits Test Results, 30 MHz to 1 GHz, Charging Mode, ICES-003 Limits

Note:

expressed in the 'Distance Correction' column.

The EUT was tested at 3 m. The data has been corrected for comparison with the 10 m limit using the formula: 20log (3 m/10 m) as
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Electromagnetic Compatibility
Audio-Technica Emission Criteria
SpectraPulse Beltpack, MTU301 CEFR Title 47, Part 15, Subpart B & ICES-003

Job Mumber 30074, Audio-Technica, Microphone, Model MTU301,
FCC Pre-Scan, 31-480002 5° Power Supply

Corrected Data

Limit1: FCC Part 15, Class &
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Plot 6. Radiated Emissions, Pre-Scan, Charging Mode
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E\Z MET:

Audio-Technica
SpectraPulse Beltpack, MTU301

Electromagnetic Compatibility
Emission Criteria
CEFR Title 47, Part 15, Subpart B & ICES-003

Radiated Emissions Limits Test Results, Class A, 30 MHz to 1 GHz

Frequency Agx[rjlzth 1}\’:)1::;1:; I-?]l«jligll-l;i U:l;‘);l?flfaid C?)l:rt::tl;sn Cable Loss Clz;srt:cri?:n E;?ﬁf:ﬁi Limit Margin
(MHz) (Degrees) H/V) (m) (dBuV) Facto(: ) (dB)| (dB) (+) Fact(()_r) (dB) (dBuV/m) (dBuV/m) (dB)

172.01829] 324 H 2.07 28.04 8.96 0.23 10.46 26.77 43.50 -16.73
172.01829] 319 \% 1.00 33.66 8.96 0.23 10.46 32.39 43.50 -11.11
70.673347 0 H 2.62 17.12 9.40 0.23 10.46 16.29 39.00 -22.71
70.673347| 283 \% 1.75 19.19 9.40 0.23 10.46 18.36 39.00 -20.64
400.91383 32 H 1.00 7.48 15.42 0.84 10.46 13.28 46.40 -33.12
400.91383| 360 \% 1.00 8.78 1542 0.84 10.46 14.58 46.40 -31.82
42.996243| 360 H 2.16 12.04 8.90 0.23 10.46 10.71 39.00 -28.29
42.996243 96 \% 1.00 24.20 8.90 0.23 10.46 22.87 39.00 -16.13
485.35145| 255 H 1.00 18.50 17.21 1.00 10.46 26.25 46.40 -20.15
485.35145 27 \% 1.00 15.58 17.21 1.00 10.46 23.33 46.40 -23.07
760.90782 0 H 1.00 5.72 20.92 1.50 10.46 17.68 46.40 -28.72
760.90782 0 A% 1.00 5.65 20.92 1.50 10.46 17.61 46.40 -28.79

Table 16. Radiated Emissions Limits Test Results, 30 MHz to 1 GHz, Class A Computer Peripheral, FCC Limits

Note: The EUT was tested at 3 m. The data has been corrected for comparison with the 10 m limit using the formula: 20log (3 m/10 m) as
expressed in the 'Distance Correction' column.
Frequency FjUT Anten'na Antenna Uncorl:ected CA():::::;‘:H Cable CDoi*s::ch(Tn Corre.cted Limit Margin
(MHz) (‘;‘)Z:g“;::?) P("]';;{;;y HE(IH‘I;)HT A‘(‘(‘f]‘;::;‘)de Factor | dlf;‘;s(sﬂ Factor ‘(‘d“];flh\f;‘n‘i; (dBuV/m) | (dB)
dB) (Y (dB) (-)
172.01829 324 H 2.07 28.04 8.96 0.23 10.46 26.77 40.00 -13.23
172.01829 319 v 1.00 33.66 8.96 0.23 10.46 32.39 40.00 -7.61
70.673347 0 H 2.62 17.12 9.40 0.23 10.46 16.29 40.00 -23.71
70.673347 283 \% 1.75 19.19 9.40 0.23 10.46 18.36 40.00 -21.64
400.91383 32 H 1.00 7.48 15.42 0.84 10.46 13.28 47.00 -33.72
400.91383 360 A\ 1.00 8.78 15.42 0.84 10.46 14.58 47.00 -32.42
42.996243 360 H 2.16 12.04 8.90 0.23 10.46 10.71 40.00 -29.29
42.996243 96 v 1.00 24.20 8.90 0.23 10.46 22.87 40.00 -17.13
485.35145 255 H 1.00 18.50 17.21 1.00 10.46 26.25 47.00 -20.75
485.35145 27 v 1.00 15.58 17.21 1.00 10.46 23.33 47.00 -23.67
760.90782 H 1.00 5.72 20.92 1.50 10.46 17.68 47.00 -29.32
760.90782 \% 1.00 5.65 20.92 1.50 10.46 17.61 47.00 -29.39

Table 17. Radiated Emissions Limits Test Results, 30 MHz to 1 GHz, Class A Computer Peripheral, ICES-003 Limits

Note: The EUT was tested at 3 m. The data has been corrected for comparison with the 10 m limit using the formula: 20log (3 m/10 m) as

expressed in the 'Distance Correction' column.
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Electromagnetic Compatibility
Audio-Technica Emission Criteria
SpectraPulse Beltpack, MTU301 CEFR Title 47, Part 15, Subpart B & ICES-003

10/15/2010, Metrak Job Number: 30074, Audio-Technica, Microphone, Model MTU301
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Plot 7. Radiated Emissions, Pre-Scan, Class A Computer Peripheral
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M E I ® Electromagnetic Compatibility

Audio-Technica Emission Criteria
SpectraPulse Beltpack, MTU301 CEFR Title 47, Part 15, Subpart B & ICES-003

Radiated Emission Limits Test Setup

Photograph 3. Radiated Emissions, Test Setup, Running on Batteries

Photograph 4. Radiated Emissions, Test Setup, Charging Mode
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M E l ® Electromagnetic Compatibility

Audio-Technica Emission Criteria
SpectraPulse Beltpack, MTU301 CEFR Title 47, Part 15, Subpart B & ICES-003

Photograph 5. Radiated Emissions, Test Setup, Class A Computer Peripheral
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‘MET,:

Audio-Technica
SpectraPulse Beltpack, MTU301

Electromagnetic Compatibility

Test Equipment

CFR Title 47, Part 15, Subpart B & ICES-003

4.0  Test Equipment

Calibrated test equipment utilized during testing was maintained in a current state of calibration per the requirements of
ANSI/NCSL Z540-1-1994 and ANSI/ISO/IEC 17025:1999.

Test Name: Conducted Emissions Test Date(s): 10/25/10
MET Asset # Nomenclature Manufacturer Model Lz]l;;t(éal Cal Due Date
1T4382 SHIELD ROOM 6 FIL-SHIELD N/A SEE NOTE
1T4564 LISN (24 AMP) SOLAR ELECTRONICS 9252-50-R-24-BNC 10/06/2010 10/06/2011
ESA-E SERIES SPECTRUM
1T4621 ANALYZER AGILENT E4402B 05/10/2010 05/10/2011
1T4627 THERMO/HYGROMETER CONTROL COMPANY S6-627-9 10/09/2009 10/09/2011
Test Name: Radiated Emissions Test Date(s): 10/15/10
MET Asset # Nomenclature Manufacturer Model L:g;tceal Cal Due Date
1T4568 RADIATING NOISE SOURCE MET LABORATORIES N/A SEE NOTE
1T4619 THERMO-HYGROMETER CONTROL COMPANY S6-627-9 11/07/2008 11/07/2010
1T4409 EMI RECEIVER ROHDE & SCHWARZ ESIB7 05/25/2010 05/25/2011
SEMI-ANECHOIC
1T4300 CHAMBER # 1 EMC TEST SYSTEMS NONE 08/23/2010 08/23/2013
152485 BILOG ANTENNA TESEQ CBL6112D 05/07/2010 05/07/2011
Table 18. Test Equipment
Note: Functionally verified test equipment is verified using calibrated instrumentation at the time of testing.
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MET:
Electromagnetic Compatibility

Audio-Technica Compliance Information
SpectraPulse Beltpack, MTU301 CFR Title 47, Part 15, Subpart B & ICES-003

5.0 Compliance Information

5.1 Verification Information

The following is extracted from Title 47 of the Code of Federal Regulations, Part 2, Subpart I — Marketing of
Radio frequency devices:

§ 2.801 Radio-frequency device defined.

As used in this part, a radio-frequency device is any device which in its operation is capable of Emitting radio-
frequency energy by radiation, conduction, or other means. Radio- frequency devices include, but are not
limited to:

(a) The various types of radio communication transmitting devices described throughout this chapter.
(b) Theincidental, unintentional and intentional radiators defined in Part 15 of this chapter.
(¢) The industrial, scientific, and medical equipment described in Part 18 of this chapter.

(d) Any part or component thereof which in use emits radio-frequency energy by radiation, conduction, or
other means.

§ 2.803 Marketing of radio frequency devices prior to equipment authorization.

(a) Except as provided elsewhere in this chapter, no person shall sell or lease, or offer for sale or lease
(including advertising for sale or lease), or import, ship or distribute for the purpose of selling or leasing or
offering for sale or lease, any radio frequency device unless:

(1) In the case of a device subject to certification, such device has been authorized by the Commission in
accordance with the rules in this chapter and is properly identified and labeled as required by §2.925
and other relevant sections in this chapter; or

(2) In the case of a device that is not required to have a grant of equipment authorization issued by the
Commission, but which must comply with the specified technical standards prior to use, such device
also complies with all applicable administrative (including verification of the equipment or
authorization under a Declaration of Conformity, where required), technical, labeling and identification
requirements specified in this chapter.

(d) Notwithstanding the provisions of paragraph (a) of this section, the offer for sale solely to business,
commercial, industrial, scientific or medical users (but not an offer for sale to other parties or to end users
located in a residential environment) of a radio frequency device that is in the conceptual, developmental,
design or pre-production stage is permitted prior to equipment authorization or, for devices not subject to
the equipment authorization requirements, prior to a determination of compliance with the applicable
technical requirements provided that the prospective buyer is advised in writing at the time of the offer for
sale that the equipment is subject to the FCC rules and that the equipment will comply with the appropriate
rules before delivery to the buyer or to centers of distribution.
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‘MET,:

Audio-Technica

Electromagnetic Compatibility
Compliance Information

SpectraPulse Beltpack, MTU301 CFR Title 47, Part 15, Subpart B & ICES-003

(e)(1)

(©)(2)

®

Notwithstanding the provisions of paragraph (a) of this section, prior to equipment authorization or
determination of compliance with the applicable technical requirements any radio frequency device
may be operated, but not marketed, for the following purposes and under the following conditions:

(i) Compliance testing;

(i1) Demonstrations at a trade show provided the notice contained in paragraph (c) of this section is
displayed in a conspicuous location on, or immediately adjacent to, the device;

(iii)) Demonstrations at an exhibition conducted at a business, commercial, industrial, scientific or
medical location, but excluding locations in a residential environment, provided the notice
contained in paragraphs (c) or (d) of this section, as appropriate, is displayed in a conspicuous
location on, or immediately adjacent to, the device;

(iv) Evaluation of product performance and determination of customer acceptability, provided such
operation takes place at the manufacturer's facilities during developmental, design or pre-
production states; or

(v) Evaluation of product performance and determination of customer acceptability where customer
acceptability of a radio frequency device cannot be determined at the manufacturer's facilities
because of size or unique capability of the device, provided the device is operated at a business,
commercial, industrial, scientific or medical user's site, but not at a residential site, during the
development, design or pre-production stages.

For the purpose of paragraphs (e)(1)(iv) and (e)(1)(v) of this section, the term manufacturer's facilities
includes the facilities of the party responsible for compliance with the regulations and the
manufacturer’s premises, as well as the facilities of other entities working under the authorization of
the responsible party in connection with the development and manufacture, but not the marketing, of
the equipment.

For radio frequency devices subject to verification and sold solely to business, commercial, industrial,
scientific and medical users (excluding products sold to other parties or for operation in a residential
environment), parties responsible for verification of the devices shall have the option of ensuring
compliance with the applicable technical specifications of this chapter at each end user's location after
installation, provided that the purchase or lease agreement includes a provision that such a
determination of compliance be made and is the responsibility of the party responsible for verification
of the equipment.
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MET:
Electromagnetic Compatibility

Audio-Technica Compliance Information
SpectraPulse Beltpack, MTU301 CFR Title 47, Part 15, Subpart B & ICES-003

The following is extracted from Title 47 of the Code of Federal Regulations, Part 2, Subpart J — Equipment
Authorization Procedures:

§ 2.901 Basis and Purpose

(a) In order to carry out its responsibilities under the Communications Act and the various treaties and
international regulations, and in order to promote efficient use of the radio spectrum, the Commission has
developed technical standards for radio frequency equipment and parts or components thereof. The
technical standards applicable to individual types of equipment are found in that part of the rules governing
the service wherein the equipment is to be operated.! In addition to the technical standards provided, the
rules governing the service may require that such equipment be verified by the manufacturer or importer,
be authorized under a Declaration of Conformity, or receive an equipment authorization from the
Commission by one of the following procedures: certification or registration.

(b) The following sections describe the verification procedure, the procedure for a Declaration of Conformity,
and the procedures to be followed in obtaining certification from the Commission and the conditions
attendant to such a grant.

§ 2.902 Verification.

(a) Verification is a procedure where the manufacturer’> makes measurements or takes the necessary steps to
insure that the equipment complies with the appropriate technical standards. Submission of a sample unit
or representative data to the Commission demonstrating compliance is not required unless specifically
requested by the Commission pursuant to § 2.957, of this part.

(b) Verification attaches to all items subsequently marketed by the manufacturer or importer which are
identical as defined in § 2.908 to the sample tested and found acceptable by the manufacturer.

" In this case, the equipment is subject to the rules of Part 15. More specifically, the equipment falls under Subpart B (of Part 15), which deals with

unintentional radiators.

2 In this case, MET Laboratories, Inc. is acting as an agent of the manufacturer.
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§ 2.948 Description of measurement facilities.

(a)

Each party making measurements of equipment that is subject to an equipment authorization under Part 15
or Part 18 of this chapter, regardless of whether the measurements are filed with the Commission or kept
on file by the party responsible for compliance of equipment marketed within the U.S. or its possessions,
shall compile a description of the measurement facilities employed.

€)) If the measured equipment is subject to the verification procedure, the description of the
measurement facilities shall be retained by the party responsible for verification of the equipment.

0] If the equipment is verified through measurements performed by an independent
laboratory, it is acceptable for the party responsible for verification of the equipment to
rely upon the description of the measurement facilities retained by or placed on file with
the Commission by that laboratory. In this situation, the party responsible for the
verification of the equipment is not required to retain a duplicate copy of the description
of the measurement facilities.

(ii) If the equipment is verified based on measurements performed at the installation site of
the equipment, no specific site calibration data is required. It is acceptable to retain the
description of the measurement facilities at the site at which the measurements were
performed.

2) If the equipment is to be authorized by the Commission under the certification procedure, the
description of the measurement facilities shall be filed with the Commission's Laboratory in
Columbia, Maryland. The data describing the measurement facilities need only be filed once but
must be updated as changes are made to the measurement facilities or as otherwise described in
this section. At least every three years, the organization responsible for filing the data with the
Commission shall certify that the data on file is current.

§ 2.952 Limitation on verification.

(@)

(b)

(©

Verification signifies that the manufacturer or importer has determined that the equipment has been shown
to be capable of compliance with the applicable technical standards if no unauthorized change is made in
the equipment and if the equipment is properly maintained and operated. Compliance with these standards
shall not be construed to be a finding by the manufacturer or importer with respect to matters not
encompassed by the Commission's rules.

Verification of the equipment by the manufacturer or importer is effective until a termination date is
otherwise established by the Commission.

No person shall, in any advertising matter, brochure, etc., use or make reference to a verification in a
deceptive or misleading manner or convey the impression that such verification reflects more than a
determination by the manufacturer or importer that the device or product has been shown to be capable of
compliance with the applicable technical standards of the Commission's rules.
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§ 2.953 Responsibility for compliance.

(a)

(®)

(c)

(d

In verifying compliance, the responsible party, as defined in §2.909 warrants that each unit of equipment
marketed under the verification procedure will be identical to the unit tested and found acceptable with the
standards and that the records maintained by the responsible party continue to reflect the equipment being
produced under such verification within the variation that can be expected due to quantity production and
testing on a statistical basis.

The importer of equipment subject to verification may upon receiving a written statement from the
manufacturer that the equipment complies with the appropriate technical standards rely on the
manufacturer or independent testing agency to verify compliance. The test records required by §2.955
however should be in the English language and made available to the Commission upon a reasonable
request, in accordance with §2.956.

In the case of transfer of control of equipment, as in the case of sale or merger of the grantee, the new
manufacturer or importer shall bear the responsibility of continued compliance of the equipment.

Verified equipment shall be re-verified if any modification or change adversely affects the emanation
characteristics of the modified equipment. The party designated in §2.909 bears responsibility for
continued compliance of subsequently produced equipment.

§ 2.954 Identification.

Devices subject only to verification shall be uniquely identified by the person responsible for marketing or
importing the equipment within the United States. However, the identification shall not be of a format which
could be confused with the FCC Identifier required on certified, notified or type accepted equipment. The
importer or manufacturer shall maintain adequate identification records to facilitate positive identification for
each verified device.

§ 2.955 Retention of records.

(@

(b)

For each equipment subject to verification, the responsible party, as shown in §2.909 shall maintain the
records listed as follows:

(1) A record of the original design drawings and specifications and all changes that have been made that
may affect compliance with the requirements of §2.953.

(2) A record of the procedures used for production inspection and testing (if tests were performed) to
insure the conformance required by §2.953. (Statistical production line Emission testing is not
required.)

The records listed in paragraph (a) of this section shall be retained for two years after the manufacture of
said equipment item has been permanently discontinued, or until the conclusion of an investigation or a
proceeding if the manufacturer or importer is officially notified that an investigation or any other
administrative proceeding involving his equipment has been instituted.
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§ 2.956 FCC inspection and submission of equipment for testing.
(a) Each responsible party shall upon receipt of reasonable request:
(1) Submit to the Commission the records required by §2.955.
(2) Submit one or more sample units for measurements at the Commission's Laboratory.

(i)  Shipping costs to the Commission’s Laboratory and return shall be borne by the responsible
party.

(il)) In the event the responsible party believes that shipment of the sample to the Commission's
Laboratory is impractical because of the size or weight of the equipment, or the power
requirement or for any other reason, the responsible party may submit a written explanation why
such shipment is impractical and should not be required.

Label and User’s Manual Information

The following is extracted from Title 47 of the Code of Federal Regulations, Part 15, Subpart A — General:

§ 15.19 Labeling requirements.

(a) In addition to the requirementsin Part 2 of this chapter, a device subject to certification or verification
shall be labeled as follows:

(1) Receivers associated with the operation of a licensed radio service, e.g., FM broadcast under
Part 73 of this chapter, land mobile operation under Part 90, etc., shall bear the following
statement in a conspicuous location on the device:

This device complies with Part 15 of the FCC Rules. Operation is subject to the condition
that this device does not cause harmful interference.

2) A stand-alone cable input selector switch, shall bear the following statement in a conspicuous
location on the device:

This device is verified to comply with Part 15 of the FCC Rules for use with cable
television service.

3) All other devices shall bear the following statement in a conspicuous location on the device:

This device complies with Part 15 of the FCC Rules. Operation is subject to the following
two conditions: (1) This device may not cause harmful interference, and (2) this device
must accept any interference received, including interference that may cause undesired
operation.
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4 Where a device is constructed in two or more sections connected by wires and marketed

together, the statement specified under paragraph (a) of this section is required to be affixed
only to the main control unit.

(5) When the device is so small or for such use that it is not practicable to place the statement
specified under paragraph (a) of this section on it, the information required by this paragraph
shall be placed in a prominent location in the instruction manual or pamphlet supplied to the
user or, alternatively, shall be placed on the container in which the device is marketed.
However, the FCC identifier or the unique identifier, as appropriate, must be displayed on the
device.

§ 15.21 Information to user.

The users manual or instruction manual for an intentional or unintentional radiator shall caution the user that
changes or modifications not expressly approved by the party responsible for compliance could void the user's
authority to operate the equipment.

The following is extracted from Title 47 of the Code of Federal Regulations, Part 15, Subpart B —
Unintentional Radiators:

§ 15.105 Information to the user.

(a) For a Class A digital device or peripheral, the instructions furnished the user shall include the following or
similar statement, placed in a prominent location in the text of the manual:

Note: This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to Part 15 of the
FCC Rules. These limits are designed to provide reasonable protection against harmful interference when the equipment is operated
in a commercial environment. This equipment generates, uses, and can radiate radio frequency energy and, if not installed and used
in accordance with the instruction manual, may cause harmful interference to radio communications. Operation of this equipment in
a residential area is likely to cause harmful interference in which case the user will be required to correct the interference at own

expense.
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5.2  ICES-003 Procedural & Labeling Requirements

From the Industry Canada Electromagnetic Compatibility Advisory Bulletin entitled, “Implementation and
Interpretation of the Interference-Causing Equipment Standard for Digital Apparatus, ICES-003" (EMCAB-3,
Issue 2, July 1995):

“At present, CISPR 22: 2002 and ICES technical requirements are essentially equivalent. Therefore, if
you have CISPR 22: 2002 approval by meeting CISPR Publication 22, the only additional
requirements are: to attach a note to the report of the test results for compliance, indicating that these
results are deemed satisfactory evidence of compliance with ICES-003 of the Canadian Interference-
Causing Equipment Regulations; to maintain these records on file for the requisite five year period;
and to provide the device with a notice of compliance in accordance with ICES-003.”

Procedural Requirements:

According to Industry Canada’s Interference Causing Equipment Standard for Digital Apparatus
ICES-003 Issue 4, February 2004:

Section 6.1: A record of the measurements and results, showing the date that the measurements
were completed, shall be retained by the manufacturer or importer for a period of at
least five years from the date shown in the record and made available for
examination on the request of the Minister.

Section 6.2: A written notice indicating compliance must accompany each unit of digital
apparatus to the end user. The notice shall be in the form of a label that is affixed to
the apparatus. Where because of insufficient space or other constraints it is not
feasible to affix a label to the apparatus, the notice may be in the form of a statement
in the user’s manual.

Labeling Requirements:

The suggested text for the notice, in English and in French, is provided below, from the Annex of
ICES-003:

This Class ['] digital apparatus complies with Canadian ICES-003.

Cet appareil numérique de la classe ['] est conforme & la norme NMB-003 du Canada.

" Insert either A or B but not both as appropriate for the equipment requirements.
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