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FCC ID: NHAAD200P

1.0 ADMINISTRATIVE DATA

1.1 Certifications and Qualifications
| certify that DNB Engineering, Inc conducted the tests performed in order to
obtain the technical data presented in this application. Also, based on the
results of the enclosed data, | have concluded that the equipment tested meets
or exceeds the requirements of the Rules and Regulations governing this
application.

1.2 Measurement Repeatability Information

The test data presented in this report has been acquired using the guidelines set
forth in FCC Part 2.981 through 2.1005, and Part 90. The test results presented
in this document are valid only for the equipment identified herein under the
test conditions described. Repeatability of these test results will only be
achieved with identical measurement conditions. These conditions include: The
same test distance, EUT Height, Measurement Site Characteristics, and the
same EUT System Components. The system must have the same
Interconnecting Cables arranged in identical placement to that in the test set-
up, with the system and/or EUT functioning in the identical mode of operation
(i.e. software and so on) as on the date of the test. Any deviation from the test
conditions and the environment on the date of the test may result in
measurement repeatability difficulties.

All changes made to the EUT during the course of testing as identified in this
test report must be incorporated into the EUT or identical models to ensure
compliance with the FCC regulations.

Bryan Broaddus (Para. 1.1)
Manager, Test Dept.

DNB Engineering, Inc.
Tel. (714) 870-7781 FAX (714) 870-5081




FCC ID: NHAAD200P

2.983 (a) Request for Certification
Name of Applicant: ADD Eleco, Inc.
7207 Rio FloraPl.
Downey, CA 90241
Applicant is: X Manufacturer
Vendor
Licensee
Prospective Licensee
Other
Name of Manufacturer: ADD Eleco, Inc.
2.983 (b) Equipment Description
The EUT is a low power auxiliary station wireless microphone designed to
operate within the 174 to 216 MHz (TV broadcast band).
Product: Wireless Microphone, Belt-clip Transmitter
Model: AD200P
FCCID: NHAAD200P
2.983 (c) Anticipated Production Quantity

One Unit
X Multiple Units



FCC ID: NHAAD200P

2.983 (d) Technical Description

The EUT is a belt-clip wireless microphone that operates in the TV broadcast
band between 174 an 216 MHz. The microphone requires a standard 9V
transistor battery for operation. If the battery voltage drops below 6.2 Vdc, an
LED battery level indicator next to the ON-OFF switch blinks to aert the user.
The output power is 10 mW nominal into a 2 inch long flexible antenna.

2.983 (d) (1) Type of Emissions

F3E F. Frequency Modulation
3: A single channel containing analogue information
E: Telephony (including sound broadcasting)

2.983 (d) (2) Frequency Range

174 MHz to 216 MHz (crystal controlled, fixed, not selectable)

2.983 (d) (3) Operating Power Level

10 Milliwatts (nominal)

2.983 (d) (4) Maximum Power Allowed in Applicable Part(s) of the Rules

FCCrules: M aximum Power:

Part 74.861 (€) (1) (i) 174 to 216 MHz: 50 mW

2.983 (d) (5) Final RF Transmitter Input Power

N/A



FCC ID: NHAAD200P

2.983 (d) (6) Function of all Active Circuit Devices

Please refer to block diagram (Figure 1) and schematic (Figure 2).
A. Preamplifier

U2 amplifies the microphone input signal 24 dB to 34 dB, depending on the
setting of VR2.

B. Compressor and Pre-Emphasis

Pre-Emphasisis governed by C12, R5 and the 20K resistor built-into UL, U1A
forms a compressor with a unity gain level of 0.775 volt.

C. Deviation Control

U1B functions as a voltage controlled amplifier, with VR1 controlling the
output level and thus the frequency deviation.

D. FM Modulator and Tripler

Q4 functions as a voltage-controlled crystal oscillator with the collector tuned
to three times the crystal frequency. The frequency determining components
for this oscillator consistsof L1, D1 and X1 in series.

E. First Band-Pass Filter

A band-pass filter formed by L4, C29, C37 and C40 is tuned to three times the
crystal frequency.

F. RF Amplifier and Tripler

Q5 triples the output frequency of FM modulator (Q4) for atotal of nine times
the crystal frequency. Q5 also amplifies the signal to 10 dBm (10 mW into a
50 ohm |oad).

G. Second Band Pass Filter

A band pass filter formed by L5, C39 and C42 is tuned to nine times the crystal
frequency.

H. Voltage Regulator and Low Battery Indicator

US serves as a voltage regulator and low battery indicator. If the battery
voltage drops to 6.2 volts, D3 will blink until the battery is changed.



FCC ID: NHAAD200P

2.983 (d) (7) Circuit Diagram

See Figure 1. Block diagram provided in Figure 2.

2.983 (d) (8) Instruction Book

Refer to Appendix A.

2.983 (d) (9) Tune-Up Procedure

A. SW1to OFF, VR1 to midrange and VR2 to midrange.
B. Solder a 50 ohm coaxial cable (RG174) to the antennaterminal.

C. Split this cable three ways to feed a spectrum analyzer, modulation analyzer
and frequency counter

D. On the modulation anayzer select 50 uS deemphasis, 15 kHz LPF, FM
mode and connect its audio output to an audio analyzer for distortion
measurement.

E. Solder ashielded cable to the preamplifier output.
F. Connect the other end of the shielded cable to an AC voltmeter.

G. Apply 9 volts to the battery terminals and switch SW1 on. Adjust C29,
C33, C42 and L2 for maximum power.

H. Adjust L1 for the proper frequency (nine times the crystal frequency) and
repeat step G.

I. Apply 30 mV of audio a 1 kHz to the microphone terminals. Adjust VR2
for 775 mV preamplifier output.

J. Adjust VR1 for 12 kHz deviation. Adjust L2 and C29 for minimum
distortion and maximum power.



FCC ID: NHAAD200P

2.983 (d) (10) Description of Frequency Determining Circuitry

The frequency determining components for this oscillator consists of L1, D1
and X1 in series.

2.983 (d) (11) Description of Suppression Circuitry

Suppression circuitry consists of the two band-pass filters described in 2.983
(d) (6), Eand G.

2.983 (d) (12) Description of Digital Modulation System

Not applicable.



FCC ID: NHAAD200P

FIGURE 1: EUT Circuit Diagram 2.983 (d) (7)
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FCC ID: NHAAD200P

FIGURE 2: EUT Block Diagram 2.983 (d) (7)
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2.983 ()

FCC ID: NHAAD200P

Test Data

Refer to 2.983 (€) (1) through 2.93 (€) (7).

2.983 (e) (1) Measurement of RF Power Output per 2.985 and 74.681

Requirement
Power output shall be measured at the RF output terminals when the EUT is

adjusted in accordance with the tune-up procedure to give the values of
current and voltage on the circuit elements.

The maximum power is50 mW from 174 to 216 MHz.

Test Method

The block diagram for all conducted tests is provided in Figure 3.

Output power is measured across a 50 ohm load with a directional coupler and
a spectrum analyzer. A list of equipment used for al conducted tests is
provided in Figure 4.

Test Results

Note: Prior to measuring the power output, the stock antenna was removed
from the EUT and replaced with a cable and coaxial connector. The center
conductor was connected to the RF output and the shield was connected to the
EUT’s ground plane. This was necessary to permit connecting the measuring
apparatus to the RF output terminals. A similar cable was connected to the
audio input connector to permit external modulation. A test setup photograph
for al conducted testsis provided in Figure 5.

The measured RF power into 50 ohms was measured to be 4.9mW (6.9 dBm).

A plot of the measured power is provided in Figure 6.

12



FCC ID: NHAAD200P

FIGURE 3: Block Diagram for All Conducted Tests
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FIGURE 4: Equipment List

FCC ID: NHAAD200P

Date:  2/24/00)

TEST EQUIPMENT LOG

EUT: Wireless Microphone

Test Procedure: N/A

Part #: ADI0OOP

Serial & N/A Test Engineer:  John Stanford
DESCRIPTION MANUFACTURER MODEL # / SERIAL # CAL. DUE DATE
Spectrurn Annlyzer HP 5668 F9T0L3T-1, -2 120v01
Spectrum Analyzer HP HS0ER /| 1403992 180013, 14 BAGAD
Directional Coupler HP TIED Cal prior to teat
Teet Oacillatoe HE G518 /64702113 Reference
30 Ohm Loed Termaline BG4 WA
A Ohm Load Termaline B053 NiA
Oiseilloacope LeCroy D400 7 BESRA 722000
Plater HF T470DA MA

14




FCC ID: NHAAD200P

FIGURE 5: Test Setup Photo for All Conducted Tests
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FCC ID: NHAAD200P

FIGURE 6: Plot of RF Power Output
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FCC ID: NHAAD200P

2.983 (e) (2) Measurement of Modulation Characteristics per 2.987 and 74.861

Reguirement

The requirement of thistest isto produce a plot of Frequency (X-axis) vs.
Deviation (kHz) for awireless microphone. From the determined
characteristics, a suitable modulation frequency and amplitude for the occupied
bandwidth measurement can be determined.

Test Method
The following equipment is required to perform this test:

Sound pressure meter (SPM)

Transducer (speaker) with afrequency response of 20 to 20 kHz
Audio oscillator, 20 Hz to 20 kHz

Audio amplifier, 20 Hz to 20 kHz

Oscilloscope and/or RM S voltmeter

M odulation monitor

Anechoic sound-proof room

NogrwWDN R

Test Setup

To produce a frequency response curve (frequency vs. deviation), the non-
linearities of the speaker must be nullified. Thisisaccomplished by measuring
the audio oscillator output level (Vp-p) necessary to produce a constant SPL of
86 dB at a constant distance (0.1 inches) from the transducer as measured on an
SPM from 20 Hz to 20 kHz. Once thislevel is determined for the frequency

range of interest, the same established drive levels are used with the sound
pressure meter replaced with the wireless microphone under test.

A. Cdlibration

1. Arrange the test equipment per Figure 7 for calibration.

2. Turn on the SPM and calibrate the sound meter per operating instructions.
3. Place the speaker on the test bench.

4. Position the SPM in front of the reference speaker and aign it with the
center of the speaker cone.

17



B.

FCC ID: NHAAD200P
Configure the sound pressure meter to the following settings:

a. Meter range: lower

b. Range: 45-125dB

c. Weighting network: Lin
d. Meter function: Fast

e. Ext Filter: Out

. Turn on the audio oscillator and amplifier.

. Set the frequency generator to 20 Hz and increase the test level until the

SPM reads 86 dB.

. Record the frequency and peak-to-peak voltage on the test data sheet.

. Repeat every 10 Hz up to 100 Hz, every 100 Hz up to 1 kHz and every 1 kHz

up to 20 KHz.

Test

. Replace the SPM with the wireless microphone positioned at the same

distance from the transducer and with the microphone aligned with the
center of the speaker.

. Connect the RF output from the wireless microphone to the modulation

monitor.

. Turn on the modulation monitor and set the mode to FM and (PK — PK)/2.
. Turn on the wireless microphone.
. Turn on the audio oscillator and amplifier.

. Set the frequency and amplitude to the first calibration frequency

establisned at 20 Hz.

. Record the deviation (in kHz) on the test data sheet.
. Repeat steps 6 and 7 at each calibration frequency from 20 Hz to 20 kHz.

. Determination of suitable audio injection level

. Determine the peak deviation frequency from the frequency response curve.

. Disconnect the microphone and connect the audio oscillator (without the

amplifier) directly to the microphone input.

18



FCC ID: NHAAD200P

3. While monitoring the output with an oscilloscope, increase the drive level
until the maximum deviation level or 75 kHz is obtained, whichever is less

4. Record thisdrivelevdl.

5. Decrease the drive level until the frequency deviation has decreased to one-
half of the maximum attained in step 3. Record this level.

6. Increasethislevel by 16 dB and record. Thisfrequency and amplitude
level will be used for the occupied bandwidth test.

Test Results
Peak deviation of 16.0 kHz occurred at a modulation frequency of 8 kHz.
See Figure 11 and 12.

19



FCC ID: NHAAD200P

FIGURE 7: Block Diagram of Modulation Characteristics Test
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FCC ID: NHAAD200P

FIGURE 8: Test Equipment Log

TEST EQUIPMENT LOG
Date:  222/00 Test Procedure:  N/A
EUT: Wireless Microphone Part #:; AD2DOP
Serial #: W/A Test Engimeer:  John Stanford
DESCRIPTION MANUFACTURER MODEL & | SERIAL # CAL. DUE DATE
Andio Amplifier Bogen MO 1004 Ret'mo;_
Muodulation Meter Marcomi 23(-}5 Cal prior bo st
Crscilloscope - Fluke P30 lfit'}:"ﬂﬂ
Fower Supply HFP 6216R Heference
Signal Generator | HP A5 1R Reference
Sound Pressure Meter I Brusl & Kjner 2218 22400
Speaker MIA B aham, [ Cal during fest
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FCC ID: NHAAD200P

FIGURE 9: Photo of Modulation Characteristics Calibration
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FCC ID: NHAAD200P

FIGURE 10: Photo of Modulation Characteristics Test
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FCC ID: NHAAD200P

FIGURE 11: Test Data Sheet

TEST DATA SHEET

Dute; 2022

Unit Under Test: 4D 200 P WU, refess Mic
Constant Sound Pressure: Q& dB @ - ! inch Spacing

Frequency (Hz) Transducer Drive (Vp-p) Deeviation (kHz)
n 249 =[] f7.0
3o 2.05 e 5
40 1.50 e 5
50 Li6 o 3

= il L1g i .S
10 0.930 i 1§ .=
&0 0,845 . 5
90 0,880 . B
100 (.880} (Y.
200 0183 12, H
300 0,148 (3.6
400 0.178 (2.5
500 0.200) .3
B0 0216 TN~
700 0199 I W |
800 0,195 fn 1
900 0.194 T
1,000 0.248 0.7

2,000 0.524 2.7
3,000 0.545 . g
4,000 0.672 te. 8
5,000 0.926 5.0
6,000 083 il
T000 434 1.2
R .12 e .¢
0,000 343 (5.3
1 0,000 2.54 /54
11,000 3.18 134
12,000 15.7 0.2
13,000 47.0 9.8
14,000 329 5.
15,000 16.5 _ i.7
16,000 223 [T
17,000 9.7 0.2
| &,000 4.8 LA
19,000 113 _ = h
L 20,000 259 4.6
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FCC ID: NHAAD200P

FIGURE 12: Frequency Response Curve
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FCC ID: NHAAD200P

2.983 (e) (3) Measurement of Occupied Bandwidth per 2.989 and 74.861

Reguirement

The following requirements apply for occupied bandwith:

74.861 (e) (3) A maximum deviation of +/- 75 kHz is permitted when
frequency modulation is used.

74.861 (e) (5) The operating bandwidth shall not exceed 200 kHz

74.861 (e) (6) The mean power of emissions shall be attenuated bel ow
the mean output power of the transmitter in accordance
with the following schedule:

0] On any frequency >50% to 100% of authorized
bandwidth: at least 25 dB.

(i) On any frequency >100% to 250% of authorized
bandwidth: at least 35 dB.

(@ii)  On any frequency >250% of authorized bandwidth:
at least 43 + 10 log;o Po.

Test Method

Connect the equipment per Figure 3. From the frequency response curve of
Figure 12, the worst-case modulation frequency that resulted in the maximum
deviation was 8 kHz with a corresponding deviation of 16 kHz. The
microphone was disconnected and replaced with an audio oscillator tuned to
this same modulation frequency. An audio level of 400 mVp-p resulted in a
maximum deviation of 22.7 kHz. The audio level was decreased to alevel
corresponding to a peak deviation of 11.35 kHz (50% modulation). This level
was 27 mVp-p. Anincrease of 16 dB brought the desired drive level to
170.4mVp-p. (Figure 13) The resulting deviation level was 22.4 kHz

Test Results
The spectrum bandwidth was well within the limits specified in the FCC

regulations as shown by the specified mask superimposed on the plot of the
measured bandwidth shown in Figure 14.

26



FCC ID: NHAAD200P

FIGURE 13: Injected Audio Level
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FCC ID: NHAAD200P

FIGURE 14: Plot of Occupied Bandwidth
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FCC ID: NHAAD200P

2.983 (e) (4) Measurement of Antenna Conducted Spurious Emissions
per 2.991 and 74.861

Reguirement
Conducted spurious emissions are emissions at the antenna terminals on a

frequency or frequencies which are outside an occupied band sufficient to
ensure transmission of information of required quality for the class of
communication desired. The reduction in the level of these spurious emissions
will not affect the quality of the information being transmitted. Conducted
spurious emissions greater than 250% of the allocated bandwidth (200 kHz)
shal be attenuated below the maximum level of the carrier frequency in
accordance with the following formula:

Spurious attenuation in dB = 43 + 10 log;o Po
Where Po = Output in Watts measured in 2.983m (e) (1)
=43 + 10 logio (0.0049)

=19.9 dBc (FCC limit)
Test Method

Connect the equipment as shown in Figure 3. Adjust the spectrum analyzer to
display the conducted frequency spectrum. Scan the frequency spectrum from
the lowest radio frequency generated in the equipment through the 10™
harmonic of the carrier frequency. Compare the carrier frequency amplitude to
the amplitude of the individual emissions. Amplitudes shall be below the FCC
limit.

Photograph of the test setup is provided in Figures 5.

Test Results

All spurious antenna conducted emissions were at least 19.9 dB below the
carrier.  The Figure 15 table summarizes the frequencies and amplitudes

observed. Plots of the frequency spectrum are provided in Figures 16 through
18.
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FCC ID: NHAAD200P

FIGURE 15: Highest Conducted Spurious Emissions

Table of Highest Conducted Spurious Emissions

Frequency (MHZ) | Amplitude (dBm) dBc
139.10 -33.7 -40.6
162.28 -38.8 -45.7
185.47 -26.6 -33.5
231.83 -29.9 -36.8
255.02 -39.9 -46.8
278.20 -39.9 -46.8
301.38 -48.1 -55.0
324.57 -49.0 -55.9
347.75 -48.1 -55.0
370.94 -53.6 -60.5
394.12 -52.7 -59.6
417.30 -52.2 -59.1
440.49 -53.7 -60.6
463.67 -52.3 -59.2
494.90 -50.7 -57.6
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FCC ID: NHAAD200P

FIGURE 16: Plot of Conducted Spurious Emissions
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FCC ID: NHAAD200P

FIGURE 17: Plot of Conducted Spurious Emissions
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FIGURE 18: Plot of Conducted Spurious Emissions
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2.983 (e) (5) Measurement of Radiated Spurious Emissions per 2.993 and
74.861

Reguirement
Radiated spurious emissions are undesired emissions generated during the

process of development of the fundamental frequency. Measurements shall
be made to detect spurious emissions that may be radiated directly from the
cabinet, control circuits, power leads, or other intermediate circuit elements
under normal conditions on installation and operation. Curves or equivaent
data shall be supplied showing the magnitude of each harmonic and other
spurious emission.

Radiated spurious emissions are measured from the EUT with the antenna
port terminated into a 50 ohm non-radiating load resistor.

All emissions shall be attenuated by at least 43 + 10 log (Po) where Po isthe
measured power output or equivalent power delivered to a half-wave dipole
antenna that produces the same signal levels asthe EUT and associated
antenna at the fundamental frequency (whichever is greater). Emissions up
to and including the tenth harmonic of the fundamental shall be measured.

Modulation

External modulation was used for the radiated spurious test (170.4 mVp-p).
The signal generator was placed on the floor of the turntable. A short length
of coax cable was used to connect to the audio input connector.

Test Method

The test setup is shown in Figure 19. The spurious signals are measured in a
three-meter semi-anecholc room that meets the site attenuation requirements
of ANSI C63.4. The equipment under test is placed on a non-metallic table
80 cm above aturntable. Support equipment is placed below the table. The
receive antennais mounted on an elevator platform that can be positioned
between 1 and 4 meters. At each spurious emission frequency, the turntable
and antenna positioner are adjusted to obtain the maximum signal level.
Emissions are recorded for both horizontal and vertically polarized antennas.
Equipment is positioned in a manner similar to itsfinal installation.

For determining the equivalent transmitted power, the maximum signal level
at the fundamental frequency was established. The EUT was then removed
and substituted with a half-wave dipole adjusted to resonate at the same
frequency asthe EUT and orientated in the same polarization to produce
maximum signal into the receive antenna. The output power applied to the
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dipole s connector required to obtain the same signal strength was then
established. If thislevel was less than the measured power output, the
measured power output level shall be used to calculate the FCC limit.

Test Results

The measured RF output power from the EUT was measured to be 4.9 mwW
asreported in 2.983 (e) (1). The equivaent power into a half-wave dipole
requiired to generate the same measured signal level from the EUT (87.0
dBuV/m) was—1.1 dBm or 0.776 mW. The stock antenna has an equivalent
gain of -8.0 dBd. Hence, the measured 4.9 mW power level was used to
calculate the FCC limit.

The electric field at the fundamental frequency was calculated based on the
accepted formula:

(U/3)*(R* P"1/2 where:
R =50 ohms
P = 0.0049 Watts (4.9 mW)
Thisfield level is 0.165 V/m or approximately 104.3 dBuv/m.

Hence, al spurious emissions to be compliant must be less than 84.4
dBuv/m.

All emissions recorded were less than 84.4 dBuV/m or 19.9 dBc (decibels
below carrier level).

A list of test equipment used for the radiated spurious test is provided in
Figure 20.

Photographs of the actual test setup are shown in Figures 21 through 24.

The complete data set is included on the attached EXCEL spreadsheet in
Figure 25.

Plots of the peak emissions recorded between 30 MHz and 2100 MHz are
provided in Figures 26 through 31.
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FIGURE 19: RF Radiated Spurious Setup

SEMI-ANECHOIC CHAMBER

w 3METERS

ANTENNA MAST
TURNTABLE
AMP

HP 8566B

SPECTRUM

ANALYZER

115VAC
ISOLATION
TRANSFORMER

HP 7470A
PLOTTER

36



FCC ID: NHAAD200P

FIGURE 20: List of Radiated Spurious Test Equipment

Diate:  02/28/00

TEST EQUIPMENT LOG

EUT: Wireless Microphone

Test Procedure:  Radiated Spurious Emissions

Part #: AD200P

Serial # N/A Test Engineer:  John Stanford
DESCRIPTION MANUFACTURER MODEL #/ SERIAL # CAL, DUE DATE
Amplifier MO ZFL-Z000 (2 MHzto 2 GHz) 5700
Anitenna, % wave Dipole | AT ﬂfl':""‘ co, MPS344 Cal prio to test
Antenna, Bicomical AH. Systems BAS MH340/52R 7= 1=
Antenn, Log-Periodic AH. Systems SAS H0D/512/371 0700k
Mon-Radiating Load HP 5 chms, | Wan | Cal priar wiest
Fignal Cienerior Marconi 2024 Reference
Function Generator HP F312A07 432A0504 1 Reference
Spectrum Analyzer Hewlett Packard RAa6H [ 9T0137-1 22040

Tower EMOCC 1050, 1196 Cnl prior bo use
Tarritable ERCCY a0, 1017 Cal prior to use
Platter HE T4T0A Reference
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FIGURE 21: Photograph of Radiated Spurious Emission Setup
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FIGURE 22: Photograph of Radiated Spurious Emission Setup
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FIGURE 23: Photograph of Radiated Spurious Emission Setup

40



FCC ID: NHAAD200P

FIGURE 24: Photograph of Radiated Spurious Emission Setup
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FIGURE 26: Plot of Radiated Spurious Emissions
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FCC ID: NHAAD200P

FIGURE 27: Plots of Radiated Spurious Emissions
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FCC ID: NHAAD200P

FIGURE 28: Plot of Radiated Spurious Emissions
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FCC ID: NHAAD200P

FIGURE 29: Plot of Radiated Spurious Emissions
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FIGURE 30: Plot of Radiated Spurious Emissions
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FIGURE 31: Plot of Radiated Spurious Emissions
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2.983 (e) (6) Measurement of Frequency Stability per 2.995 and 74.861

Reguirement

Frequency stability is a measure of the frequency determining components
ability to remain stable over a prescribed temperature range. The EUT shall be
subjected to a temperature range of —30 to +50 deg. C. The output frequency
shall be monitored to determine if the nominal frequency changes by more than
the required tolerance at temperature increments of 10 degrees C. The required
frequency tolerance per part 74.861 (e) (4) is 0.005%. For hand-carrier,
battery-operated equipment, the frequency stability shall also be characterized
with the primary supply voltage reduced to the end-point specified by the
manufacturer.

Test Method

The EUT and support equipment was arranged as described in Figure 32. The
EUT was placed in a temperature chamber. The DC power leads and RF
output cable were brought outside of the temperature chamber. The DC power
to the EUT was connected to an adjustable DC power supply and the RF
output cable was connected to a frequency counter, both placed outside of the
temperature chamber. The EUT was not modulated during test. The frequency
was monitored and recorded with a supply voltage of 9 Vdc from —-30 to +50
degrees C. The test was repeated with a supply voltage of 6.2 Vdc (minimum
operating voltage as specified by the manufacturer) from —30 to +50 degrees C.
Photographs of the test setup are shown in Figures 33 and 34.

Test Results
The EUT did not exhibit frequency drift that exceeded 0.005% of the measured

fundamental frequency characterized at 10 degrees C. Test results are provided
in Figure 35 and 36.
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FIGURE 32: Block Diagram of Frequency Stability Test
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FIGURE 33: Photograph of Frequency Stability Test Setup
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FIGURE 34: Photograph of Frequency Stability Test Setup
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FIGURE 35: Frequency Stability Test Data Sheet

TEMPERATURE TEST DATA SHEET

DATE: fegpryaRy 27 zecee
ENGINEER: michAsL stauubiné

ITEM UNDER TEST: _ap2ecf ADD sLvco .
Time | Battery | TEMP | FREQ(Hz) | Lower Limit Upper Limit |
Voltage | (deg C) (-0.005%) (+0.005%)
(Vde) ;
09 s 9 20 208,652,890
Wite 9 10 1aﬂ_,sl1iﬂ1'n
"is g 0 268, 658, 840
1LL3e 0 j{) - 2e®, 84, 200
1313 9 =20 2eB 4T, Yoo
143 i 9 3{3 'tﬂ‘, t4E, 230
15.35 9 20 2ol 65T, Béo
16:to g 0 o8, 653, TYo
8910 g 4)  |es, 654,760
16uS 9 50  [208,656 360 | . \oY33
F-10236- F- 19236
_ o |{2e®,642,457) [(zom, £E3, 32D
89:3a 6.2 20 2o%, 45T, S T-1-
| oide 6.2 10 lze ¥, 652, TRa
H3e 6.2 0 lzo®, 651, 72s
1255 62 | .10 |zer &4a,798 |
1345 6.2 _2(]' N iz, G"l'qtl,wﬂ I
Yrue 6.2 =30 zo®, t4E 130
i5.5a 6.2 20  [ze®,e83 750
TECT] 62 30 2ol £S5, Boo _
6925 6.2 40 2a¥, 455, 755
LR 1] 6.2 a0 20,657 0B
Motes:

1} Allow sufficient soak time at each temperature before recording frequency.
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FIGURE 36: Frequency Stability Test Graph
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2.983 (e) (7) Frequency Spectrum to be Investigated per 2.997

2.983 (f)

The Frequency was searched from the lowest radio frequency generated in the
equipment through the 10™ harmonic of the carrier frequency

FCC ID: Label

FCC ID: NHAAD200P

NOTES:

Label will be constructed of 0.02 inch aluminum as shown on the equipment
with permanent adhesive. All information on the label will be etched or
stamped. Both methods will exceed the expected lifetime of the equipment.

The label will be large enough to allow al information to be legible.
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2.983 (g)

FCC ID: NHAAD200P

Photographs and/or Drawings Showing Equipment
Construction Techniques

Note: The Circuit Board shown in these photos has no components on the
reverse side unless shown.

Figure 37
Figure 38
Figure 39
Figure 40
Figure 41

WIRELESS MICROPHONE (FULLY ASSEMBLED)
FRONT PANEL

WIRELESS MICROPHONE W/ BATTERY REMOVED
BOARD DETAIL 1

BOARD DETAIL 2
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FIGURE 37: Wireless Microphone (Fully Assembled)
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FIGURE 38: Front Panel
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FCC ID: NHAAD200P
FIGURE 39: Wireless Microphone w/ Battery Removed
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FIGURE 40: Board Detail 1
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FIGURE 42: Board Detail 2
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APPENDIX A
INSTRUCTION MANUAL

62



