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M easur ement of RF Emissions from an Aviation Communications Transceiver,

M odel VHF-4100/VHF-4100E

1.0OINTRODUCTION:

1.1 Description of Test Item - This document presents the results of the series of radio interference
measurements performed on an Aviaion Communications Transceiver, Modd No.VHF-4100, Seriad Number
21H9X, and Modd No. VHF-4100E, Seriad Number 21H9V (hereinafter referred to as the test item). The
VHF-4100 is designed to transmit and receive in the frequency range of 118MHz to 137MHz using an externd
antenna. The VHF-4100E is designed to transmit and receive in the frequency rang of 118MHz to 152MHz
usng an externa antenna. The receiver contained ane locd oscillator, IF, a 28.9MHz. The test item was
submitted for testing by Rockwell Collins, Inc. located in Melbourne, FL.

1.2 Purpose - The test series was performed to determine if the test item meets the conducted and
radiated RF emission requirements of the FCC "Code of Federal Regulations' Title 47, Part 15, Subpart B,
Sections 15.107 and 15.109 for recevers, and the RF power output, modulation characteristics, occupied

bandwidth, emissons limitations, spurious emissons a antenna termind, field strength of spurious emissons,
frequency dability, and trandent frequency behavior requirements of Part 87, Subpart D. Tesing was
performed in accordance with ANSI C63.4-2003 and TIA-603-C-2004.

1.3 Deviations, Additions and Exclusions - There were no deviations, additions to, or exclusons
from the test specification during this test series.

1.4 Applicable Documents - The following documents of the exact issue designated form part of this
document to the extent specified herein:

- Federd Communications Commission "Code of Federd Regulations®, Title 47, Part

15, dated 1 October 2004

- Federal Communications Commission "Code of Federal Regulations”, Title 47, Part
87, dated 1 October 2004

- ANSI 063.4-2003, "American Nationa Standard for Methods of Measurement of
Radio-Noise Emissons from Low-Voltage Electrica and Electronic Equipment in the
Range of 9 kHz to 40 GHz"

- TIA-603-C-2004, “Land Mobile FM or PM — Communications Equipment —
Measurement and Performance Standards’

1.5 Subcontractor Identification - This series of tests was performed by Elite Electronic Engineering
Incorporated of Downers Grove, lllinois. The laboratory is accredited by the Nationa Indtitute of Standards
and Technology (NIST) under the National Voluntary Laboratory Accreditation Program (NVLAP). NVLAP
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Lab Code: 100278-0.

1.6 Laboratory Conditions The temperature a the time of the test was 22°C and the rdlative humidity
was 24%.
2.0 TEST ITEM SET-UP AND OPERATION:

The test item is an Aviation Communications Transceiver, Model VHF-4100/VHF-4100E. The VHF-
4100 is designed to transmit and receive in the 118MHz to 137MHz frequency range. The VHF-4100E is
designed to transmit and recaive in the 118MHz to 152MHz frequency range.

2.1 Power Input - A DC Power Supply was used to provide 27.5VDC to the NEXCOM VHF-4100
Tedt Fixture. The test item received 27.5VDC from the NEXCOM VHF-4100 Test Fixture via a Part No.
653-5025-005 cable.

2.2 Grounding - Thetest item was ungrounded during testing.

2.3 Peripheral Equipment - The test item was submitted for testing with the following peripherd
equipment:

- Ddl Optiplex GX150 computer
- CEI520 Trangtion Cable B/O Box
- NEXCOM VHF-4100 Test Fixture

2.4 Interconnect Cables - The Ddl Optiplex GX150 computer was connected to the CEI520
Trangtion Cable B/O Box viaa SCSl Cable. The “Tx 17 port of the CEI520 Trangtion Cable B/O Box was
connected to the “CMU A In” port of the NEXCOM VHF-4100 Test Fixture. The“Tx 4" port of the CEI520
Trangtion Cable B/O Box was connected to the “Freq B In” port of the NEXCOM VHF-4100 Test Fixture.
The “Rx 1" port of the CEI520 Trangition Cable B/O Box was connected to the “CMU OUT” port of the
NEXCOM VHF-4100 Test Fixture. The NEXCOM VHF-4100 Test Fixture was connected to the test item
viaa Part No. 653-5025-005 cable.

2.5 Operational Mode - For dl recaiver tests, the test item was st to recelve separately at 118MHz,
128MHz, 136.975MHz, and 151.5MHz.

For RF Power Output Tests, Occupied Bandwidth Tests, and Spurious Emissions at Antenna Termind
Tests on the trangmitter, the test item was st to transmit separatdly in the following modes:

-AM Voice Mode Double Sideband (CW), 118MHz
-AM Voice Mode Double Sideband (CW), 128MHz
-AM Voice Mode Double Sideband (CW), 136.975MHz
-AM Voice Mode Double Sideband (CW), 151.5MHz
-DataLink, 118MHz

-Data Link, 128MHz

-DataLink, 136.975MHz

-Digitd Audio Link, 118MHz

-Digitd Audio Link, 128MHz
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-Digital Audio Link, 136.975MHz

For Frequency Response Tests and Compression Characteristics Tests on the transmitter, the test item
was s to trangmit at 118MHz with both 25kHz channd spacing and 8.33kHz channel spacing.

For Spurious Radiated Emissions Tedts, the test item was st to transmit separately in the following
modes:

-AM Voice Mode Double Sideband (CW), 118MHz
-AM Voice Mode Double Sideband (CW), 128MHz
-AM Voice Mode Double Sideband (CW), 136.975MHz
-AM Voice Mode Double Sideband (CW), 151.5MHz

For Frequency Stability Tedts, the test item was set to transmit at 136.975MHz, AM Voice Mode
Double Sideband (CW).

For Transent Frequency Behavior, the test item was set to transmit a 118MHz, 25kHz Channel
Spacing.

2.6 Test Item Modifications - No modifications were required for compliance to the FCC "Code of
Federa Regulations' Title 47, Part 15, Subpart B, Sections 15.107 and 15.109, and Part 87, Subpart D
requirements.

3.0 TEST EQUIPMENT:

3.1 Test Equipment List - A lig of the test equipment used can be found on Table I. All equipment
was cdibrated per the indruction manuas supplied by the manufacturer.

3.2 Calibration Traceability - Test equipment is maintained and cdibrated on a regular basis. All
cdlibrations are traceable to the Nationd Ingtitute of Standards and Technology (NIST).

3.3 Measurement Uncertainty - All measurements are an edimate of ther true vaue. The

measurement uncertainty characterizes, with a specified confidence leve, the spread of vaues which may be
possible for a given measurement system.
The measurement uncertainty budgets were based on guideines in "ISO Guide to the Expresson of
Uncertainty in Measurements' and NAMAS NIS81 "The Treatment of Uncertainty in EMC Measurements'.
The measurement uncertainty for these testsis presented below:

Conducted Emission Measurements
Combined Standard Uncertainty 1.07 dB -1.07dB
Expanded Uncertainty (95% confidence) 2.1dB -2.1dB
Radiated Emission Measurements
Combined Standard Uncertainty 2.26 dB -2.18dB
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Expanded Uncertainty (95% confidence) 45dB -4.4dB

40 REQUIREMENTS, PROCEDURESAND RESULTS:

4.1 Receiver:

4.1.1 Powerline Conducted Emissons:
4.1.1.1 Requirements - Since the test item was powered with 27.5VDC from a
power supply, no conducted emissions tests were performed.
4.1.2 Antenna Conducted Emissions M easur ements:
4.1.2.1 Requirements - Thistest is performed to determine the test item configuration
during the radiated RF emissions tests. The power at the antenna termina over the frequency range 30MHz to
2000MHz may be measured. If the emissons a the antenna terminal exceed 2 nanowatts, it is necessary to
perform the radiated RF emissions tests with the antenna port terminated with an equivalent antenna. If the test
item does meet the 2 nanowatt requirement, the radiated emissions tests can be performed with the antenna port
terminated with a shielded load.
4.1.2.2 Procedures - The measuring equipment was connected to the test item's
antenna port. The emissions in the frequency range from 30MHz to 2000MHz were observed and then plotted.
4.1.2.3 Results - Theresaults of the antenna conducted measurements are presented on
data pages 28 through 31. The reference line shown on the data pages represents the 2 nanowatt requirement.
As can be seen from the data pages, dl emissions from the test item were below the 2 nanowaitt requirement.
Since the emissions were below the 2 nanowaitt limit, the antenna port was terminated with a shielded load for
radiated emissions measurements. Photographs of the test setup are shown on Figure 2.
4.1.3 Radiated M easurements:
4.1.3.1 Requirements - All emanations from a receiver sdl be bdow the levels
shown on the following teble:
RADIATION LIMITSFOR RECIEVERS

Frequency Distance between Test Item Field Strength
MHz And Antennain Meters uv/m
30-88 3 100
88-216 3 150
216-960 3 200
Above 960 3 500

Note: Thetighter limit shall apply at the edge between the two frequency bands.

4.1.3.2 Procedures - All tests were performed in a 32ft. x 20ft. x 18ft. hybrid ferrite-
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tilefanechoic absorber lined test chamber. The wals and ceiling of the shielded chamber are lined with ferrite
tiles. Anechoic absorber materid is ingtdled over the ferrite tile. The floor of the chamber is used as the ground
plane. The chamber complies with ANSI C63.4-2003 for Ste attenuation.

The shidded enclosure prevents emissons from other sources, such as radio and TV dations from
interfering with the measurements. All power lines and Sgnd lines entering the enclosure pass through filters on
the enclosure wal. The power line filters prevent extraneous signds from entering the enclosure on these leads.

Since a quas-pesk detector requires long integration times, it is not practica to automaticaly sweep
through the quasi-pesk levels. Therefore, radiated emissions from the test item were first scanned using a peak
detector and automaticdly plotted. The frequencies where significant emission levels were noted were then
remeasured using the quas-peak detector.

The broadband measuring antenna was podtioned a a 3 meter distance from the test item. The
frequency range from 30MHz to 2000MHz was investigated using a peek detector function with a bilog
antenna. The maximum levels were plotted.

Fina radiated emissons were performed on al significant broadband and narrowband emissions found
in the prdiminary sweeps using the following methods:

1) For dl frequencies 1GHz and below, messurements were made using a broadband bi-log

antenna,

2) For al frequencies above 1GHz, measurements were made using a waveguide antenna.

3) To ensure that the maximum, or worst case, emission levels were measured, the following steps
were taken:

@ The test item was rotated so that al of its sides were exposed to the recelving antenna

(b) Since the measuring antenna is linearly polarized, both horizontd and verticd fied
components were measured.

(© The measuring antenna was raised and lowered from 1 to 4 meters for each antenna
polarization to maximize the readings.

4.1.3.3 Results - The preiminary plots are presented on pages 32 through 35.
These plots are presented for a reference only, and are not used to determine compliance.

The find radiated levels are presented on pages 36 through 39. As can be seen from the data, dl
emissons measured from the test item were within the specification limits. A block diagram of the radiated
emissons test setup is shown on Figure 1. Photographs of the test configuration which yielded the highest or
worst case radiated emission levels are shown on Figures 3 and 4.

4.2 Transmitter:
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4.2.1 RF Power Output:
4.2.1.1 Requirements - In accordance with paragraph 87.131, the maximum power

for Aircraft (Communications) is.

Class of Station Frequency Band/ Frequency | Authorized Emissons Maximum Power

Aircraft (Communication) VHF A3E, A9W, G1D 55 Waitts

4.2.1.2 Procedures — With the test item operated in the AM Voice Mode Double
Sideband (CW), the antenna port of the test item was connected to a power meter through a 50 dB attenuator.
The output power of the item was then measured.

With the test item operated in the Data Link Mode and the Digitd Audio Link mode, the antenna port
of the test item was connected to a spectrum anadyzer through a 50 dB attenuator. The output power of the test
item was measured.

4.2.1.3 Results - The output power measurements are presented on pages 40 through
42. As can be seen from the data, the power output of each mode is below the maximum dlowable power of
55 Watts. A photograph of the test configuration is shown on Figure 5.

4.2.2 Modulation Characterigtics:

4.2.2.1 Requirements - In accordance with paragraph 87.141(a), when A3E emisson
is used, the modulation percentage must not exceed 100%. In accordance with paragraph 87.141(b), a double
Sdeband full carrier amplitude modulated radiote ephone transmitter with rated carrier power output exceeding
10 watts must be capable of automaticaly preventing modulation in excess of 100%.

4.2.2.2 Procedures — The teg item is st to tranamit & 118MHz with 25kHz channel
gpacing. The antenna port of the test item was connected to a modulation analyzer through 50dB of attenuation
The output of an audio generator was connected to the Tx Voice input of the NEXCOM VHF-4100 Test
Fixture.

@ The audio generator was s&t to 1000Hz, with an output level of 250mVrms. This produced a
modulation of approximately 90% at 1000Hz.

(b) While maintaining this output level on the audio generator, the audio generator is adjusted over
the frequency range of 100Hz to 7000Hz.

(© The modulation depth of the test item was recorded.

(d) Next, the audio generator was set to 1000Hz.

(e The modulation depth of the test item was recorded as the output level of the audio generator
was varied from 40mVrms to 1000mVrms.

® Step (e) was repeated with the output of audio generator set to 300Hz.

(o)) Step (e) was repeated with the output of audio generator set to 600Hz.

(p)] Step (€) was repeated with the output of audio generator set to 1000Hz.

() Step (e) was repeated with the output of audio generator set to 2000Hz.

()] Step (e) was repeated with the output of audio generator set to 3000Hz.
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(k) Step (€) was repeated with the output of audio generator set to 4000Hz.
()] Step (e) was repeated with the output of audio generator set to 5000Hz.
(m  Steps(a) through (1) were repeated with the channel spacing set to 8.33kHz.

4.2.2.3 Results - The plots of the modulation characterigtics are presented on pages
43 through 45. As can be seen from the data, no modulation in excess of 100% occurred. A photograph of the
test configuration is shown on Figure 5.
4.2.3 Occupied Bandwidth:
4.2.3.1 Requirements — Per 87.135(a):

- The authorized bandwidth for A3E class of emisson operating in the frequency range of
117.975MHz — 136MHz is 25kHz for transmitters approved after January 1, 1974.

- The authorized bandwidth for AW class of emisson is 25kHz.

- The authorized bandwidth for 14K0G1D emission designator is 25kHz.

4.2.3.2 Procedures - The tes item was st to trangmit a 118MHz in the AM Voice
Mode.

(@ The antennaport of the test item was connected to a modulation andyzer.

(b) The output of an audio generator was connected to the Tx Voice input of the NEXCOM
VHF-4100 Test Fixture.

(¢) The output of the audio generator was set to 2500Hz and the output level was increased
until 90% modul ation was seen on the modulation andyzer.

(d) The output level of the audio generator was decreased until 45% modulation was seen on
the modulation analyzer.

() Theoutput level of the audio generator was increased by 16dB.

() Theoutput of the test item was then connected to a spectrum analyzer through 50dB of
attenuation.

(9) The resolution bandwidth of the spectrum analyzer was set to 100Hz.

(h) The spectrum andyzer then measured the 99% bandwidth of the signdl.

(i) Steps (a) through (h) were repested with the test item st to transmit at 128MHz in the

AM Voice mode.

(j) Steps (a) through (h) were repested with the test item set to transmit at 136.975MHz in

the AM Voice mode.

(k) Steps (a) through (h) were repeated with the test item st to tranamit at 151.5MHz in the
AM Voice mode.

(1) Steps (f) through (h) were repeated, with the test item st to transmit at 118MHz in the

Data Link mode and the resolution bandwidth of the spectrum andyzer set to 1kHz

(m) Steps (f) through (h) were repeated with the test item set to tranamit at 128MHz in

the Data Link mode and the resolution bandwidth of the spectrum analyzer set to 1kHz.

(n) Steps (f) through (h) were repeated with the test item set to transmit a 136.975MHz

in the Data Link mode and the resolution bandwidth of the spectrum andyzer set to 1kHz.

(0) Steps(f) through (h) were repeated with the test item set to transmit at 118MHz in the
Digital Audio Link mode and the resolution bandwidth of the spectrum andlyzer set to 1kHz.

(p) Steps (f) through (h) were repeated with the test item set to transmit at 128MHz inthe
Digital Audio Link mode and the resolution bandwidth of the spectrum analyzer set to 1kHz.

(q) Steps (f) through (h) were repeated with the test item set to transmit at 136.975MHz
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in the Digita Audio Link mode and the resolution bandwidth of the spectrum andyzer set to
1kHz.

4.2.3.3 Results - The spectrum andyzer plots of the 99% bandwidth (occupied
bandwidth) measurement for each tranamit frequency and each transmit mode listed above are shown on pages
46 through 55. A table listing the 99% bandwidth (occupied bandwidth) for each transmit frequency and each
transmit mode listed above is shown on page 56. As can be seen from the data, the 99% bandwidth (occupied
bandwidth) for each tranamit frequency and each transmit mode listed above was within the 25kHz authorized
bandwidth. A photograph of the test configuration is shown on Figure 6.

4.2.4 Emissons Limitations:

4.2.4.1 Requirements - Per 87.139(a), the mean power of any emissons shdl be

attenuated below the mean output power of the transmitter as follows:.

(2) When the frequency is removed from the assigned frequency by more than 50% up to and including
100% of the authorized bandwidth the attenuation must be &t least 25dB.

(2) When the frequency is removed from the assigned frequency by more than 100% up to and
including 250% of the authorized bandwidth the attenuation must be &t least 35dB.

(3) When the frequency is removed from the assgned frequency by more than 250% percent of the
authorized bandwidth the attenuation must be at least 43 + 10log (Power)dB.

4.2.4.2 Procedures - The tes item was st to tranamit at 118MHz in the AM Voice
Mode.

(8 Theantenna port of the test item was connected to amodulation analyzer.

(b) The output of an audio generator was connected to the Tx Voice input of the NEXCOM
VHF-4100 Test Fixture.

(¢) The output of the audio generator was set to 2500Hz and the output level was increased
until 90% modulation was seen on the modulation anayzer.

(d) The output leve of the audio generator was decreased until 45% modulation was seen on
the modulation anayzer.

() Theoutput level of the audio generator was increased by 16dB.

() The output of the test item was then connected to a spectrum andyzer through 50dB of
attenuation.

(9) The resolution bandwidth of the spectrum anadyzer was set to 100Hz with a 200kHz span.
(h) The spectrum andyzer made severa sweeps in the max hold mode and the plot was
recorded.

(i) Steps (a) through (h) were repeated with the test item set to transmit at 128MHz in the AM
Voice mode.

(j) Steps (a) through (h) were repeated with the test item set to tranamit at 136.975MHz in the
AM Voice mode,

(k) Steps (a) through (h) were repesated with the test item set to transmit at 151.5MHz in the
AM Voice mode.

(1) Steps () through (h) were repested with the test item set to transmit at 118MHz in the Data
Link mode and the resolution bandwidth of the spectrum analyzer set to 1kHz.

(m) Steps (f) through (h) were repeated with the test item set to transmit at 128MHz in the Data
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Link mode and the resolution bandwidth of the spectrum analyzer set to 1kHz.

(n) Steps (f) through (h) were repeated with the test item set to transmit at 136.975MHz inthe
Data Link mode and the resolution bandwidth of the spectrum analyzer set to 1kHz.

(0) Steps (f) through (h) were repeated with the test item set to transmit a 118MHz in the
Digitd Audio Link mode and the resolution bandwidth of the spectrum andyzer set to 1kHz.

(p) Steps (f) through (h) were repeated with the test item set to tranamit a 128MHz in the
Digitd Audio Link mode and the resolution bandwidth of the spectrum andyzer set to 1kHz.

() Steps (f) through (h) were repeated with the test item set to transmit a 136.975MHz in the
Digitd Audio Link mode and the resolution bandwidth of the spectrum andyzer set to 1kHz.

4.2.4.3 Results - The spectrum anayzer plots of the emissons of the test item for each
transmit frequency and each transmit mode listed above are shown on pages 57 through 66. The limits, shown
on the plots, are referenced to the power measured from the unmodulated carrier. As can be seen from the
data, the test item did not produce spurious emissons in excess of the limit. A photograph of the test
configuration is shown on Figure 6.
4.2.5 Spurious Emissons At Antenna Terminal:
4.2.5.1 Requirements - Per 87.139(a), the mean power of any emissons shdl be
attenuated below the mean output power of the transmitter asfollows:

When the frequency is removed from the assigned frequency by more than 250% percent of the
authorized bandwidth the attenuation must be at least 43 + 10log (Power)dB.

4.25.2 Procedures - The test item was st to tranamit at 118MHz in the AM Voice
Mode.

(8 The antennaport of the test item was connected to a modulation andyzer.

(b) The output of an audio generator was connected to the Tx Voice input of the NEXCOM
VHF-4100 Test Fixture.

(¢) The output of the audio generator was set to 2500Hz and the output level was increased
until 90% modulation was seen on the modulation andyzer.

(d) The output leve of the audio generator was decreased until 45% modulation was seenon
the modulation andyzer.

(&) Theoutput leve of the audio generator was increased by 16dB.

() The output of the test item was then connected to a spectrum andyzer through 50dB of
attenuation.

(9) The resolution bandwidth of the spectrum analyzer was set to 100kHz.

(h) A sweep was made from 30MHz to 1GHz.

(1) The resolution bandwidth of the spectrum analyzer was set to IMHz.

() A sweep was made from 1GHz to 2GHz.

(k) Steps (a) through (j) were repeated with the test item set to transmit & 128MHz in the AM
Voice mode.

(1) Steps (a) through (j) were repesated with the test item set to transmit at 136.975MHz in the
AM Voice mode.

(m) Steps (a) through (j) were repeated with the test item set to tranamit a 151.5MHz in the
AM Voice mode,
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(n) Steps (f) through (j) were repeated with the test item st to transmit at 118MHz in the Data

Link mode.
(o) Steps () through (j) were repeated with the test item set to transmit at 128MHz in the Data

Link mode.
(p) Steps (f) through (j) were repeated with the test item set to tranamit at 136.975MHz in the
Data Link mode.
(@) Steps (f) through (j) were repesated with the test item set to transmit at 118MHz in the
Digitd Audio Link mode.
(r) Steps (f) through (j) were repeated with the test item set to tranamit a 128MHz in the Digita
Audio Link mode.
(9) Steps (f) through (j) were repesated with the test item set to transmit at 136.975MHz in the
Digitd Audio Link mode.

4.25.3 Results - The plots of the antenna conducted output measurements are

presented on pages 67 through 86. The limits, shown on the plots, are referenced to the power measured from
the unmodulated carrier. As can be seen from the data, the test item did not produce spurious emissons in
excess of thelimit. A photograph of the test configuration is shown on Figure 6.
4.2.6 Field Strength Of Spurious Emissions:
4.2.6.1 Requirements - Per 87.139(a), the mean power of any emissions shdl be
attenuated below the mean output power of the transmitter as follows:

(1) When the frequency is removed from the assgned frequency by more than 50% up to and including
100% of the authorized bandwidith the attenuation must be a least 25dB.

(2) When the frequency is removed from the assigned frequency by more than 100% up to and
including 250% of the authorized bandwidith the attenuation must be at least 35dB.

(3) When the frequency is removed from the assigned frequency by more than 250% percent of the
authorized bandwidth the attenuation must be at least 43 + 10log (Power)dB.

4.2.6.2 Procedures - All testswere performed in a 32ft. x 20ft. x 18ft. hybrid
ferrite-tile/anechoic absorber lined test chamber. The wals and ceiling of the shielded chamber are lined with
ferrite tiles. Anechoic absorber materid is ingtalled over the farrite tile. The floor of the chamber is used as the
ground plane. The chamber complieswith ANSI C63.4 2003 for Site attenuation.
The shidlded enclosure prevents emissions from other sources, such as radio and TV dations from
interfering with the measurements. All powerlines and sgnd lines entering the enclosure pass through filters on
the enclosure wal. The powerline filters prevent extraneous signds from entering the enclosure on these leads.

1. Prdiminay radiated emissons measurements were firg peformed usng a pesk detector and
automatically plotted. The broadband measuring antenna was positioned a a 3 meter distance from the
test item. The entire frequency range from 30MHz to 2GHz was investigated using a pesk detector
function All preiminary tests were performed separately with the test item operating in the tranamit &
118MHz, CW mode, transmit at 128MHz, CW mode, transmit at 136.975MHz, CW mode, and
transmit at 151.5MHz, CW mode.

2. All sgnificant broadband and narrowband signds found in the preliminary sweeps were then measured
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usng apeak detector at atest distance of 3 meters. The measurements were made with a tuned bilog or
double ridged waveguide antenna over the frequency range of 30MHz to 2GHz

3. To ensure that maximum emisson levds were measured, the following Steps were taken:

a

b.

C.

The test item was rotated so that al of its Sdes were exposed to the receiving antenna

Since the measuring antennas are linearly polarized, both horizontd and verticd fidd
components were measured.

The measuring antenna was raised and lowered from 1 to 4 meters for each antenna polarization
to maximize the readings.

4. The equivdent power was determined from the fied intensty levels measured a 3 meters using the
subgtitution method. To determine the emisson power atuned dipole or double ridged waveguide
antennawas et in place of the test item and connected to a calibrated signd generator. The output of
the sgnd generator was adjusted to match the received leve a the spectrum anayzer. The sgnd leve
was recorded. The reading was corrected to compensate for cble loss, as required, and when the
double ridged waveguide antenna was used, increased by the difference in gain between the dipole and
the waveguide antenna.

4.2.6.3 Results - The prdiminary radiated emissons plots are presented on pages 87

through 90. Factors for the antennas and cables were added to the data before it was plotted. Thisdataisonly
presented for areference, and is not used as officia data.

The find radiated levels are presented on pages 91 through 94. The radiated emissions were measured

through the 10th harmonic. As can be seen from the data, all emissons measured from the test item were within

the specification limits. Photographs of the test configuration are shown on Figures 3 and 4.

4.2.7 Frequency Stability :
4.2.7.1 Requirements - In accordance with paragraph 87.133(a), for aircraft sations

operating in the 100MHz to 137MHz frequency band, the carrier frequency must be maintained within 30 ppm.

4.2.7.2 Procedures - The antenna port of the test item was connected to a frequency

counter. The test item was then placed in a humidity temperature chamber.

@

(b)
(©)

(d)

(€
(f
(@)
(h)

The test item was turned on and set to transmit at 136.975MHz in the AM Voice Double
Sideband (CW) mode. The tranamit frequency was measured and recorded a ambient
temperature.

The temperature chamber was then set to -20°C.

Once the temperature chamber had reached -20°C, the test item was allowed to soak for 30
minutes.

After soaking a -20°C for thirty minutes, the test item was turned on and set to transmit at
136.975MHz in the AM Voice Double Sideband (CW) mode and the transmit frequency was
measured and recorded.

Steps (b) through (d) were repeated at - 10°C.

Steps (b) through (d) were repeated at 0°C.

Steps (b) through (d) were repeated at +10°C.

Steps (b) through (d) were repeated at +20°C.
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Steps (b) through (d) were repeated at +30°C.

Steps (b) through (d) were repeated at +40°C.

Steps (b) through (d) were repested at +50°C.

The test item was then removed from the temperature chamber and alowed to adjust to nomind
room temperature.

The supply voltage was checked and adjusted to the nomind level (27.5VDC). The test item
was turned on and st to tranamit at 136.975MHz in the AM Voice Double Sideband (CW)
mode. The transmit frequency was measured and recorded at ambient temperature.

The supply voltage was then varied to 85% of its nomind level (23.38VDC). Thetest item was
turned on and set to transmit at 136.975MHz in the AM Voice Double Sideband (CW) mode.
The transmit frequency was measured and recorded at ambient temperature.

The supply voltage was then varied to 115% of its nomina leve (31.63VDC). Thetest item
was turned on and st to tranamit at 136.975MHz in the AM Voice Double Sideband (CW)
mode. The transmit frequency was measured and recorded at ambient temperature.

4.2.7.3 Results - The frequency stability measurements are presented on pages 95 and

96. As can be seen from the data, dl frequency deviations were within the 30 ppm limit. A photograph of the

test configuration is shown on Figure 6.

4.2.8 Transient Frequency Behavior:
4.2.8.1 Requirements - Per TIA-603-C, transmitters designed to operatein

the 150 — 174MHz frequency band with 25kHz channd spacing must maintain transent frequencies within the

maximum frequency difference limits during the time intervas indicated:

Timeintervads Maximum Frequency Difference Time (ms)
ty +/-25kHz 5.0

t, +/-12.5kHz 20.0

ts +/-25kHz 5.0
Where:

t; isthe time period immediately following to,
t, isthe time period immediately following t;
t3 is the time period from the instant when the trangmitter is turned off until t

4.2.8.2 Procedur es - Two test Ssgnas were connected to the test discriminator

via a combining network. The transmitter was connected to a 50 ohm power attenuator. The output of the

power attenuator was connected to the test discriminator via one input of the combining network. A test Sgnd

was connected to the second input of the combining network.

(& Thetest agnd was adjusted to the nomina frequency of the tranamitter.
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(b) The test sgnd was modulated by a 1 kHz sgnd with a deviation equa to the vaue of the relevant
channel separation (25kHz).

(c) The test Sgnd wes adjusted to correspond to 0.5% of the power of the transmitter under test measured
a theinput of the test discriminator. This level was maintained throughout the measurement.

(d) The amplitude difference (ad) and the frequency difference (fd) output of the test discriminator were
connected to a storage oscilloscope.

(e) The storage oscilloscope was st to diplay the channel corresponding to the (fd) input up to +1 channd
frequency difference, corresponding to the relevant channe separation, from the nomina frequency.

(f) The storage oscilloscope was set to a rate of 5 mg/div and set so that the triggering occurs at 1 div firm
the |eft edge of the display.

(9) The 1 kHz test sgnd was shown continuoudy. The storage oscilloscope was st to trigger on the
channe corresponding to the amplitude difference (ad) input a alow input level, risng.

(h) The trangmitter was then switched on, without modulation, to produce the trigger pulse and a pictureon
the display. The result of the change in the ratio of power between the test signd and the transmitter
output produced two separate Sdes, one showing the 1 kHz test signd, the other the frequency
difference of the transmitter versustime.

() The transmit signa suppresses the 1 kHz test sgnd and produces the start of the test or t,,. During this
test time the frequency difference was measured and recorded verses time.

() The trangmitter was then switched off to produce the trigger pulse and a picture of the display. The
result of the change in the ratio of power between the test signa and the transmitter output produced
two separae sdes, one showing the frequency difference of the tranamitter versus time and the other
showing the 1 kHz test Sgnd.

(k) The trangmitter signal no longer suppresses the 1 kHz test Sgnd and produces t.

4.2.8.3 Results - The plots of the trangent frequency behavior are shown on
pages 97 and 98. As can be seen from the data, dl trandgent frequencies were within the maximum frequency
difference limits specified by TIA-603-C. A photograph of the test configuration is shown on Figure 7.

5.0 CONCLUSIONS:

It was determined that the Rockwel Callins, Inc., Aviaion Communicatiions Transceiver, Model
No.VHF-4100, Seriadl Number 21H9X, and Modd No. VHF-4100E, Serial Number 21H9V did fully meet
the conducted and radiated emission requirements of the FCC "Code of Federd Regulations' Title 47, Part 15,
Subpart B, Sections 15.107 and 15.109 for receivers when tested per ANS| C63.4-2003.

It was determined that the Rockwel Collins, Inc., Aviation Communications Transceiver, Model
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No.VHF-4100, Seriadl Number 21H9X, and Modd No. VHF-4100E, Seriad Number 21H9V did fully meet
the RF power output, modulation characteristics, occupied bandwidth, emissons limitations, purious emissons
a antenna termind, fidd srength of spurious emissions, frequency stability, and transent frequency behavior,
requirements of the FCC "Code of Federd Regulations' Title 47, Part 87, Subpart D, when tested per TIA-
603-C-2004.
6.0 CERTIFICATION:

Elite Electronic Engineering Incorporated certifies that the information contained in this report was

obtained under conditions which meet or exceed those specified in the test specifications.

The data presented in this test report pertains to the test item at the test date. Any dectrica or
mechanical modification made © the test item subsequent to the specified test date will serve to invaidate the
data and void this certification.

7.0 ENDORSEMENT DISCLAIMER:
This report must not be used to claim product endorsement by NVLAP or any agency of the US

Governmernt.
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TABLE I: TEST EQUIPMENT LIST

ELI TE ELECTRON C ENG | NC. Page: 1
Eq 1 D Equi pnent Descri ption Manuf act ur er Model No. Serial No. Frequency Range Cal Date Cal Inv Due Date
Equi pnent Type: ACCESSCR ES, M SCELLANEQUS
XZG3 ATTENUATOR SWTCH DRI VER  HEW.ETT PACKARD 11713A 2421A03059  --- NA
Equi prent Type: AMPLI FI ERS
APK3  PREAMPLI FI ER AQ LENT TECHNOL 8449B 3008A01593  1-26.5GHZ 06/ 03/ 05 12 06/ 03/ 06
Equi pnent Type: ANTENNAS
NDPO  TUNED DI POLE ANTENNA EMOO 3121C DB3 311 140- 400MHZ 02/01/05 12 02/ 01/ 06
NDQ TUNED DI POLE ANTENNA EMOO 3121C DB4 311 400- 1000MHZ 02/01/05 12 02/ 01/ 06
NTAO Bl LOG ANTENNA CHASE EMC LTD. Bl LOG CBL611 2057 0.03-2G¥Z 08/ 15/ 05 12 08/ 15/ 06
NWFO R DGED WAVE QU DE EMOO 3105 2035 1-12. 4G 10/01/05 12 10/ 01/ 06
N0 R DGED WAVE GU DE (DOG MAT AEL H1479 104 1-12. 4G 10/ 01/ 05 12 10/ 01/ 06
Equi prent Type: ATTENUATCRS
T1EE 10DB 25W ATTENUATCR \El NSCHEL 46-10- 34 BN2321 DG 18G#Z 12/ 05/05 12 12/ 05/ 06
T2D4 20DB, 25WATTENUATCR - FL  WEI NSCHEL 46- 20- 43 AY9243 DG 18G#Z 03/08/ 05 12 03/ 08/ 06
T2D9 20DB, 25W ATTENUATCR WEI NSCHEL 46-20- 34 BH5445 DG 18HXZ 12/ 05/ 05 12 12/ 05/ 06
T2EO 20DB, 100W ATTENUATCR Bl RD ELECTRCN C 8343- 200 1228 DG 1G1Z 02/ 08/ 06 12 02/ 08/ 07
Equi prent Type: CHAMBERS (ENV)
ETCC SINGLE CHANNEL TEMPERATURE WATLOW FASH CCAD- 01 008389-0339 PROGRAMVABLE NOTE 1
Equi prent Type: OONTRCLLERS
CDS2  COWPUTER GATEWAY MFATXPNT NVZ 0028483108 1.8G¢ NA
OVAO  MULTI - DEMI CE OCONTRCLLER EMO 2090 9701- 1213 --- N A
Equi prent Type: METERS
MFQO M CROMVE FREQ OCOUNTER HEW.ETT PACKARD 5343A 2133A00591  10HZ- 26GHZ 05/31/05 12 05/ 31/ 06
MPAO  PONER METER HEW.ETT PACKARD 432A 1141A08696  0.01-40GZ 06/ 22/ 04 12
MPAA  THERM STCR MOUNT HEW.ETT PACKARD 8478B 1144A08340 0. 01-18CHZ 10/ 20/ 04 24 10/ 20/ 06
MBQL DI G TAL OsQ LLOSOCPE LECROY LT262 00124 DG 350MZZ 07/ 14/ 05 12 07/ 14/ 06
Equi prent Type: PONER SUPPLI ES
SBBL POMNER SUPPLY DC, 40 VALT/  XANTREX XHR 40- 25 28174 40V, 25 A NOTE 1
Equi prent Type: PR NTERS AND PLOTTERS
HRE1 LASER JET 5P HEW.ETT PACKARD C3150A UsHB061052 - -- N A
Equi prent Type: RECEl VERS
RAC2 SPECTRUM ANALYZER HEW.ETT PACKARD 85660B 3638A08770  100HZ- 22GHZ 02/09/05 12 02/ 09/ 06
RACD RF PRESELECTCR HEW.ETT PACKARD 85685A 3010A01205  20HZ- 2GZ 12/23/05 12 12/ 23/ 06
RAF4  QUASI PEAK ADAPTER HEW.ETT PACKARD 85650A 2043A00320 0. 01- 1000MHZ 02/09/ 05 12 02/ 09/ 06
RBAO EM TEST RECEl VER RODE & SCHWARZ ESI B26 100145 20HZ- 26. 5GHZ 09/ 02/ 05 12 09/ 02/ 06
RYEO MODULATI ON ANALYZER HEW.ETT PACKARD 8901B 3104A03410 0. 15- 1300MHZ 12/ 09/ 04 14 02/ 09/ 06
Equi pnent Type: SI GNAL GENERATCRS
GBRO SI GNAL GENERATCR HEW.ETT PACKARD 8648B 3836W01992  9KHZ- 2GZ 06/ 16/ 05 12 06/ 16/ 06
GRDO0 Sl GNAL GENERATCR HEW.ETT PACKARD E4432B US38080222  250KHZ- 3. 0GHZ 09/ 28/ 05 12 09/ 28/ 06
ONF2  WAVEFCRM GENERATCR HEW.ETT PACKARD 33120A US34006558 . 1HZ- 15MZ 05/ 11/05 12 05/ 11/ 06

Cal. Interval: Listed in Mnths 1/Q Initial ly NA Not Applicable
Note 1: For the purpose of this test, the equi pment was calibrated over the specified frequency range, pulse rate, or
nodul ation prior to the test or nonitored by a calibrated instrunent.
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Anechoic Ferrite Chamber

DUT

s
ot
oy \

P

Receive Antenna

I: Hpib cbl |:|
Turn Table & Mast |—|
Controller | Computer
I

Printer

[

Spectrum
Analyzer

FIGURE 1 BLOCK DIAGRAM OF RADIATED EMISSIONS TEST SETUP
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Figure 2

Test Setup for Antenna Conducted Emissions Tests, Receive Mode — 30MHz to 2
GHz
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Figure 3

Test Setup for Radiated Emissions, 30MHz to 1GHz - Horizontal Polarization

Test Setup for Radiated Emissions, 30MHz to 1GHz - Verticd Polarization
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Figure 4

Test Setup for Radiated Emissions, 1GHz to 2GHz - Horizontal Polarization

Test Setup for Radiated Emissions, 1GHz to ZGz - Vertica Polarization
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Figure 5
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Fgure 6

Test Setup for Occupied Bandwidth, Emissons Limitations, and Spurious Emissions
a Antenna Termind

Test Setup for Frequency Stability
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Figure 7

Test Setup for Trandent Frequency Behavior
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MANUFACTURER : Rockwdl Callins

MODEL : VHF-4100/VHF-4100E

SERIAL NO. : 21H9X

SPECIFICATION  : FCC-15B Spurious Radiated Emissons
DATE - January 18, 2006

NOTES : Receive at 118MHz

: Test Diganceis 3 meters

Preamp
Meter Cable Antenna Gan
Frequency Antenna Reading Factor Factor daB Total Total Limit
MHz Polarity dBuv Ambient daB daB dBuV/m uv/m uv/m
146.900 H 21 AMB 0.8 115 0.0 144 5.2 150.0
146.900 V 4.3 AMB 0.8 115 0.0 16.6 6.7 150.0
293.800 H 4.5 AMB 13 137 0.0 194 94 200.0
293.800 V 38 AMB 13 137 0.0 187 8.6 200.0
440.700 H 5.2 AMB 16 174 0.0 24.1 16.1 200.0
440.700 V 5.6 AMB 16 174 0.0 245 16.9 200.0
587.600 H 5.0 AMB 17 194 0.0 26.1 20.1 200.0
587.600 V 4.6 AMB 17 194 0.0 25.7 192 200.0
734.500 H 5.3 AMB 18 205 0.0 276 24.0 200.0
734.500 V 4.7 AMB 18 205 0.0 27.0 24 200.0
831400 H 4.6 AMB 19 22 0.0 28.7 27.3 200.0
831400 V 4.8 AMB 19 22 0.0 289 28.0 200.0
1028.300 H 44.7 AMB 20 249 -35.4 36.3 65.6 500.0
1028.300 V 45.2 AMB 20 249 -35.4 36.8 69.5 500.0
1175.200 H 44.8 AMB 2.2 25.3 -35.1 37.2 724 500.0
1175.200 V 44.2 AMB 2.2 25.3 -35.1 36.6 67.6 500.0
1322.100 H 439 AMB 24 25.6 -34.9 37.0 705 500.0
1322.100 V 44.4 AMB 24 25.6 -34.9 375 74.6 500.0
1469.000 H 43.7 AMB 26 25.8 -34.7 374 738 500.0
1469.000 V 439 AMB 26 25.8 -34.7 37.6 755 500.0
V - Vertical
H - Horizonta
AMB - Ambient

Totad (dBuV/m) = Meter Reading + Cable Factor + Antenna Factor — Preamp Gain

Mare E. -
Checked By: LONG'NOTTI
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MANUFACTURER : Rockwdl Callins

MODEL : VHF-4100/VHF-4100E

SERIAL NO. : 21H9X

SPECIFICATION : FCC-15B Spurious Radiated Emissions
DATE - January 18, 2006

NOTES : Recaive at 128MHz

: Test Digance is 3 meters

Preamp
Meter Cable Antenna Gain
Frequency Antenna Reading Factor Factor daB Total Total Limit
MHz Polarity dBuv Ambient dB dB dBuv/m uv/m uV/m
156.900 H 47 AMB 0.8 110 0.0 16.6 6.7 150.0
156.900 Vv 43 AMB 0.8 110 0.0 16.2 6.4 150.0
313.800 H 44 AMB 13 14.1 0.0 19.8 9.8 200.0
313.800 Vv 43 AMB 13 14.1 0.0 19.7 9.7 200.0
470.700 H 53 AMB 16 175 0.0 244 16.6 200.0
470.700 Vv 5.0 AMB 16 175 0.0 24.1 16.0 200.0
627.600 H 48 AMB 17 19.7 0.0 26.2 204 200.0
627.600 Vv 49 AMB 17 19.7 0.0 26.3 20.6 200.0
784.500 H 5.0 AMB 19 20.9 0.0 27.8 245 200.0
784.500 Vv 5.0 AMB 19 20.9 0.0 27.8 245 200.0
941.400 H 53 AMB 2.0 2.7 0.0 30.0 31.6 200.0
941.400 Vv 44 AMB 2.0 2.7 0.0 29.1 285 200.0
1098.300 H 444 AMB 21 25.1 -35.2 364 66.1 500.0
1098.300 Vv 444 AMB 21 25.1 -35.2 36.4 66.1 500.0
1255.200 H 444 AMB 23 254 -35.0 37.2 72.2 500.0
1255.200 Vv 4.1 AMB 23 254 -35.0 36.9 69.7 500.0
1412100 H 44.2 AMB 25 25.7 -34.8 37.6 76.1 500.0
1412100 Vv 444 AMB 25 25.7 -34.8 37.8 77.9 500.0
1569.000 H 43.0 AMB 2.6 26.3 -34.7 37.3 73.0 500.0
1569.000 Vv 426 AMB 2.6 26.3 -34.7 36.9 69.7 500.0
V - Vertica
H - Horizontd
AMB - Ambient

Totad (dBuV/m) = Meter Reading + Cable Factor + Antenna Factor — Preamp Gain

Mark E. -
Checked By: LONG'NOTT(
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MANUFACTURER : Rockwdl Callins

MODEL : VHF-4100/VHF-4100E

SERIAL NO. : 21H9X

SPECIFICATION  : FCC-15B Spurious Radiated Emissons
DATE : January 18, 2006

NOTES : Receive at 136.975MHz

: Test Digance is 3 meters

Preamp
Meter Cable Antenna Gan
Frequency Antenna Reading Factor Factor daB Total Total Limit
MHz Polarity dBuv Ambient daB daB dBuvV/m uv/m uv/m
165.875 H 5.7 AMB 09 104 0.0 16.9 70 150.0
165.875 V 4.2 AMB 09 104 0.0 154 5.9 150.0
33L.750 H 4.8 AMB 14 145 0.0 20.6 108 200.0
33L.750 V 6.1 AMB 14 145 0.0 219 125 200.0
497.625 H 5.7 AMB 16 185 0.0 259 196 200.0
497.625 V 5.3 AMB 16 185 0.0 255 188 200.0
663.500 H 5.3 AMB 18 199 0.0 270 223 200.0
663.500 V 4.9 AMB 18 199 0.0 26.6 213 200.0
829.375 H 4.3 AMB 19 216 0.0 278 245 200.0
829.375 V 5.0 AMB 19 216 0.0 285 26.6 200.0
995.250 H 4.3 AMB 20 231 0.0 294 205 500.0
995.250 V 4.7 AMB 20 231 0.0 29.8 309 500.0
1161.125 H 447 AMB 22 25.3 -35.1 37.0 710 500.0
1161.125 V 444 AMB 22 25.3 -35.1 36.7 68.6 500.0
1327.000 H 446 AMB 24 25.6 -34.9 37.7 76.6 500.0
1327.000 V 44.2 AMB 24 25.6 -34.9 37.3 731 500.0
1492.875 H 43.7 AMB 26 259 -34.7 374 745 500.0
1492.875 V 439 AMB 26 259 -34.7 37.6 76.3 500.0
1658.750 H 433 AMB 2.7 26.7 -34.6 38.2 8L0 500.0
1658.750 V 433 AMB 2.7 26.7 -34.6 38.2 8L0 500.0
V - Vertica
H - Horizonta
AMB - Ambient

Totad (dBuV/m) = Meter Reading + Cable Factor + Antenna Factor — Preamp Gain

Mark E. -
Checked By: LONG'NOTT(
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MANUFACTURER : Rockwdl Callins

MODEL : VHF-4100/VHF-4100E

SERIAL NO. : 21H9V

SPECIFICATION  : FCC-15B Spurious Radisted Emissions
DATE : January 18, 2006

NOTES : Receive at 151.5MHz

: Test Digance is 3 meters

Preamp
Meter Cable Antenna Gan
Frequency Antenna Reading Factor Factor daB Total Total Limit
MHz Polarity dBuv Ambient dB dB dBuv/m uv/m uV/m
180.400 H 3.7 AMB 0.9 9.9 0.0 145 53 150.0
180.400 Vv 3.8 AMB 0.9 9.9 0.0 14.6 54 150.0
360.800 H 5.1 AMB 14 15.3 0.0 21.8 124 200.0
360.800 Vv 45 AMB 14 15.3 0.0 21.2 115 200.0
541.200 H 47 AMB 17 189 0.0 25.3 18.3 200.0
541.200 Vv 5.6 AMB 17 189 0.0 26.2 20.3 200.0
721.600 H 5.2 AMB 18 204 0.0 274 234 200.0
721.600 Vv 48 AMB 18 204 0.0 27.0 24 200.0
902.000 H 48 AMB 19 222 0.0 29.0 28.1 200.0
902.000 Vv 48 AMB 19 222 0.0 29.0 28.1 200.0
1082.400 H 44.9 AMB 21 25.1 -35.3 36.8 69.4 500.0
1082.400 Vv 44.9 AMB 21 25.1 -35.3 36.8 69.4 500.0
1262.800 H 47 AMB 23 255 -35.0 375 75.0 500.0
1262.800 Vv 44.8 AMB 23 255 -35.0 37.6 75.9 500.0
1443.200 H 444 AMB 25 25.8 -34.8 38.0 79.0 500.0
1443.200 Vv 44.2 AMB 25 25.8 -34.8 37.8 77.2 500.0
1623.600 H 44.6 AMB 2.7 26.6 -34.6 39.2 91.6 500.0
1623.600 Vv 44.2 AMB 2.7 26.6 -34.6 38.8 875 500.0
1804.000 H 444 AMB 29 274 -345 402 102.1 500.0
1804.000 Vv 44.0 AMB 29 274 -345 39.8 975 500.0
V - Vertica
H - Horizontd
AMB - Ambient

Totd (dBuV/m) = Meter Reading + Cable Factor + Antenna Factor — Preamp Gain

Mark E. -
Checked By: LONG'NOTT(
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MANUFACTURER : Rockwel Coallins
MODEL : VHF-4100/VHF-4100E
SERIAL NO. : See Below
SPECIFICATION : FCC 87.131 Power Output
DATE - January 16, 2006
MODE : AM Voice Mode Double Sideband (CW)
Frequency Serid Meter Totd Totd Maximum
MHz Number Reading Attenuation Power Power Power
dBm dB dBm Watts Watts
118 21H9X 6.9 50 43.1 20.42 55
128 21H9X -6.9 50 43.1 20.42 55
136.975 21HOX -6.9 50 43.1 20.42 55
151.5 21H9V 7.7 50 42.3 16.98 55

Tota Power (dBm) = Meter Reading (dBm) + Attenuation (dBm)

Checked By:

Mark E. LonGineTT]
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MANUFACTURER : Rockwel Coallins
MODEL : VHF-4100/VHF-4100E
SERIAL NO. : See Bdow
SPECIFICATION : FCC 87.131 Power Output
DATE - January 16, 2006
MODE : DataLink Mode
Freguency Serid Meter Total Total Maximum
MHz Number Reading Attenuation Power Power Power
dBm dB dBm Watts Watts
118 21H9X 6.6 50 43.4 21.88 55
128 21H9X -6.65 50 43.35 21.63 55
136.975 21H9X -8.08 50 41.92 15.56 55

Total Power (dBm) = Meter Reading (dBm) + Attenuation (dBm)

Checked By:

MAen E. LonGineTT|
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Engineering Test Report No. 36140-01

MANUFACTURER : Rockwdl Callins
MODEL : VHF-4100/VHF-4100E
SERIAL NO. : See Below
SPECIFICATION : FCC 87.131 Power Output
DATE - January 16, 2006
MODE : Digitd Audio Link
Freguency Serid Meter Total Total Maximum
MHz Number Reading Attenuation Power Power Power
dBm dB dBm Watts Watts
118 21HOX 7.1 50 42.9 19.50 55
128 21H9X -7.6 50 42.4 17.38 55
136.975 21H9X 7.3 50 42.7 18.62 55

Total Power (dBm) = Meter Reading (dBm) + Attenuation (dBm)

Checked By:

MAen E. LonGineTT|
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Modulation Depth (%)
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Modulation Depth (%)
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Engineering Test Report No. 36140-01

Marker 1 [Ti] RBW 100 Hz RF Att 10 dB
Ref Lvl -7.62 dBm VBW 5 kHz
0 dBm 118. 00003006 MHz SWr 15 s Uni t dBm
wi|[T1] - 7.62 dBn
4 118. 00003006 M
-1 UFH o . Z2o5UAaQqUY L KFRZ
vTL [T1] -24.04 dBn
> &‘ 14 117. 99738477 Mz
4 VTR [T1] -21. 08 dBn
118. 0026 1523 Mz
-3 I N1
1NMAX 1MA

. L s
i gl " il

Center 118 MHz 3 kHz/ Span 30 kHz
Dat e: 17.JAN. 2006 13:59: 38
MANUFACTURER . Rockwel | Collins
MODEL NUMBER . VHF- 4100/ VHF- 4100E
SERI AL NUMBER : 21H9X
TEST MODE . 99% Bandwi dt h

TEST PARAIVETERSE Channel 118
NOTES . AM Voi ce Mode, 50dB external attenuation
EQUI PMENT USED : RBAO, GWF2, T2D9

NOTES
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Marker 1 [T1] RBW 100 Hz RF Att 10 dB
Ref Lvl -78. 44 dBm VBW 5 kHz
0 dBm 127. 98500000 MHz SWI 15 s Uni t dBm
wi|[T1] -74. 44 den
147. 98500000 M
-1 UFp . 29U0 gLl KFiZ
vTl [T1] -2§.59 dBen
s 147. 99734477 M
VTR [T1] -29.68 dBn
TVL 2 148. 00267535 Mz
-3 | I N1
1MAX 1MA
-4

o f\ ka” o
. Jﬂ Ll ﬁﬂdﬂw U‘MW wﬂ,

b 1

-100
Center 128 MHz 3 kHz/ Span 30 kHz
Dat e: 17. JAN. 2006 14:11: 51
MANUFACTURER . Rockwel | Collins
MODEL NUMBER . VHF- 4100/ VHF- 4100E
SERI AL NUMBER : 21H9X
TEST MODE . 99% Bandwi dt h

TEST PARAIVETERS; Channel 128, 50dB external attenuation
NOTES : AM Voi ce Mode
EQUI PMENT USED : RBAO, GWF2, T2D9

NOTES
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Marker 1 [Ti] RBW 100 Hz RFE Att 10 dB
Ref Lvl -7.78 dBm VBW 5 kHz
0 dBm 136. 97503006 Mz SWI 15 s Uni t dBm
wil[T1] -7.78 dBn
v 136. 97503006 Mz
-1 UFp . 29U0 gLl KFiZ
vTy [T1] -3Q. 34 dBn
> 136. 97234477 Mz
| VTP [T1] -28.29 dBn
iy b 136. 97767535 Mz
-3 I N1
1MAX 1MA

il hii

Center 136.975 M1z 3 kHz/ Span 30 kHz
Dat e: 17.JAN. 2006 14:21:24
MANUFACTURER . Rockwel |l Collins
MODEL NUMBER . VHF- 4100/ VHF- 4100E
SERI AL NUMBER . 21H9X
TEST MODE : 99% Bandwi dt h

TEST PARAIVETERS; Channel 136.975, 50dB external attenuation
NOTES : AM Voi ce Mode
EQUI PMENT USED : RBAO, GWF2, T2D9

NOTES
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Marker 1 [T1] RBW 100 Hz RF Att 10 dB
Ref Lvl 42. 90 dBm VBW 5 kHz
50 dBm 151. 50015030 MHz SWI 15 s Uni t dBm
° 50 dB| O fset 1 wil[T1] 432. 90 dBn
4 181. 50015030 Mz
4 UFp o . 2o9U4 UYL KTFZ
VTl [T1] 27.80 dBn
3 1#1 L4 191. 49750501 Mz
VT2 [T1] 24.52 dBn
181. 50273547 Mz
2 I N1
1MAX 1MA

3 W\” M | ﬂ
JL M\J.M,w ,
Y

Center 151.5 MHz 3 kHz/ Span 30 kHz
Dat e: 19. JAN. 2006 11:10:54
MANUFACTURER . Rockwel |l Collins
MODEL NUMBER . VHF- 4100/ VHF- 4100E
SERI AL NUMBER . 21H9V
TEST MODE : 99% Bandwi dt h

TEST PARAIVETERS; Channel 151.5 , 50dB external attenuation
NOTES : AM Voi ce Mode
EQUI PMENT USED : RBAO, GWF2, T2D9

NOTES
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Marker 1 [Ti] RBW 1 kHz RF Att 10 dB
Ref Luvl 41. 92 dBm VBW 5 kHz
50 dBm 118. 00225451 Mz SWI 150 ms Uni t dBm
5
50 dB O f set wvi|[T1] 41. 92 dBn

1

118. 00225451

4 UFp AA4 . I 2963972 KFZ
vTL [ T1] 18. 79 dBn
3 i \ 117.99273547 Mz
vT? [ T1] 18. 00 dBn|
T 118. 00766533 Mz

2
2 I N1
1MAX / \ 1ivA

1

- 50

Center 118 MHz 5 kHz/ Span 50 kHz
Dat e: 17. JAN. 2006 15:17: 19
MANUFACTURER . Rockwel |l Collins
MODEL NUMBER : VHF- 4100/ VHF- 4100E
SERI AL NUMBER : 21H9X
TEST MODE : 99% Bandwi dt h
TEST PARAMETERS : Channel 118, 50dB external attenuation
NOTES : Data Link

EQUI PMENT USED RBAO, GWF2, T2D9

NOTES
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Marker 1 [T1] RBW 1 kHz RF Att 10 dB
Ref Lvl -34. 29 dBm VBW 3 Mz
50 dBm 128. 10000000 WMHz SWIr 500 ns Uni t dBm
5
50 dB| O fset wi1([T1] -34. 29 dBn
148. 10000000 MHz
4 A UFp LS. Z23U4QqUI L KTZ
//d\ vTl [T1] 19. 90 dBn
3 137.99258517 MHz
vT? [T1] 19. 40 dBn|
T, 2 148. 00781563 MHz
2 I N1
1MAX ‘ 1MA
| R
1 S
| I
-4
- 50
Center 128 MHz 20 kHz/ Span 200 kHz
Dat e: 17. JAN. 2006 15:42: 45
MANUFACTURER . Rockwel |l Collins
MODEL NUMBER : VHF- 4100/ VHF- 4100E
SERI AL NUMBER : 21H9X
TEST MODE : Occupi ed Bandw dth
TEST PARAMETERS : Channel 128, , 50dB external attenuation
NOTES : Data Link

EQUI PMENT USED RBAO, GWF2, T2D9

NOTES
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Marker 1 [T1] RBW 1 kHz RF Att 10 dB
Ref Lvl -30. 66 dBm VBW 3 Mz
50 dBm 136. 87500000 MHz SWIr 500 ns Uni t dBm
5
50 dB| O fset wil[T1] -30. 66 dBn
136. 87500000 MHz
4 ﬂ UFp A4 62903952 KFHZ
/F\ vTl [T1] 19.83 dBn
3 136. 96798597 MHz
VT2 [T1] 19. 97 dBn|
T 2 136. 98281563 Mz
2 I N1
1MAX \ 1MA
| A
1 HR
2 |
SOL %‘. il |
-4
- 50
Center 136.975 M1z 20 kHz/ Span 200 kHz
Dat e: 17. JAN. 2006 15: 45: 32
MANUFACTURER . Rockwel |l Collins
MODEL NUMBER : VHF- 4100/ VHF- 4100E
SERI AL NUMBER : 21H9X
TEST MODE : Occupi ed Bandw dth
TEST PARAMETERS : Channel 136.975, 50dB external attenuation
NOTES : Data Link

EQUI PMENT USED RBAO, GWF2, T2D9

NOTES
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Marker 1 [T1] RBW 1 khHz RE Att 10 dB
Ref Lvl 40. 59 dBm VBW 5 kHz

50 dBm 118. 00060120 Mz SWI 500 s Uni t dBm

° 50 dB| O fset wil[T1] 4Q. 59 dBn
118. 00060120 Mz

4 UFp A4 62903952 KTHZ

fr vTL [T1] 24.33 dBn

3 117. 99298597 M+

-';{,ll 7\\ VTR [T1] 14.19 dBn

118. 00781563 Mz
2 = I N1
1MAX / 1MA

|

. il

Tt o,

Py g

- 50

Center 118 MHz 20 kHz/ Span 200 kHz
Dat e: 17. JAN. 2006 16:17: 11
MANUFACTURER . Rockwel |l Collins
MODEL NUMBER : VHF- 4100/ VHF- 4100E
SERI AL NUMBER : 21H9X
TEST MODE . Conducted Em ssions

TEST PARAMETERS Channel 118 , 50dB external attenuation
NOTES . Digital Audio Link
EQUI PMENT USED : RBAO, GWF2, T2D9

NOTES
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1NVAX ]
1

Marker 1 [T1] RBW 1 kHz RF Att 10 dB
Ref Lvl -30. 77 dBm VBW 3 Mz

50 dBm 128. 10000000 MHz SWI 500 ns Uni t dBm

° 50 dB| O fset wil[T1] -3Q.77 dBn
128. 10000000 Mz

4 "ﬂn UFp LS. Z23U4QqUI L KTZ

/ \ VTl [T1] 19. 06 dBn

3 147.99258517 Mz

VT2 [T1] 19. 54 dBn

T,fl {2 128. 00781563 Mz
2 I N1
\ 1MA

' i
- 304 N R "&M M’“&.AHA e AT
T KR

P )

- 50

Center 128 MHz 20 kHz/ Span 200 kHz
Dat e: 17. JAN. 2006 16: 08: 46
MANUFACTURER . Rockwel | Collins
MODEL NUMBER : VHF-4100/ VHF- 4100E
SERI AL NUMBER : 21HO9X
TEST MODE : Occupi ed Bandw dth

TEST PARAMETERS Channel 128 , 50dB external attenuation
NOTES . Digital Audio Link
EQUI PMENT USED : RBAO, GWF2, T2D9

NOTES
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Marker 1 [T1] RBW 1 kHz RF Att 10 dB
Ref Lvl -18. 07 dBm VBW 5 kHz

50 dBm 136. 99000000 MHz SWI 500 s Uni t dBm

° 50 dB| O fset wil[T1] -18. 07 dBn
136. 99000000 Mz

4 UrFH I3 . 62903952 KFZ

/J‘\ vTl [T1] 19. 94 dBn

3 136. 96759517 Mz

2 VT2 [T1] 23. 96 dBn

T ; 136. 98241483 Mt
2 I N1
1MVAX \ 1MA

. il
. S

o gaa i

- 50

Center 136.975 MHz 20 kHz/ Span 200 kHz
Dat e: 17. JAN. 2006 15: 59: 44
MANUFACTURER . Rockwel |l Collins
MODEL NUMBER . VHF- 4100/ VHF- 4100E
SERI AL NUMBER : 21H9X
TEST MODE : Occupi ed Bandw dth

TEST PARAMETERS Channel 136.975 , 50dB external attenuation
NOTES . Digital Audio Link
EQUI PMENT USED : RBAO, GWF2, T2D9

NOTES
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MANUFACTURER : Rockwdl Callins

MODEL : VHF-4100/VHF-4100E

SERIAL NO. : See Below

SPECIFICATION  : FCC 87.137, 99% Bandwidth

DATE - January 17 through January 19, 2006

MODE : See Below

Mode Transmit Frequency | Seria No. Occupied Authorized
(MH2) Bandwidth Bandwidth

(kHz) (kH2)

AM Voice Mode 118 21HOX 5.23 25

AM VoiceMode | 128 21H9X 5.29 25

AM Voice Mode 136.975 21H9X 5.29 25

AM Voice Mode 151.5 21H9V 5.23 25

Daalink 118 21H9X 14.93 25

DataLink 128 21HOX 15.23 25

Daalink 136.975 21H9X 14.83 25

Digitd AudioLink | 118 21H9X 14.83 25

Digitd Audio Link 128 21HOX 15.23 25

Digitd AudioLink | 136.975 21H9X 14.83 25
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RBW 100 Hz RF Att 10 dB
Ref Luvl VBW 5 kHz
0O dBm SWI 100 s Uni t dBm
o}
- 10
- 20
- 30 I NL
1NMVAX 1MVA

- 40

- 50

- 60

|

.l |

g o

Center 118 Mz 20 kHz/ Span 200 kHz
Dat e: 17. JAN. 2006 14: 07: 12
MANUFACTURER : Rockwel |l Collins
MODEL NUMBER : VHF- 4100/ VHF- 4100E
SERI AL NUMBER : 21H9X
TEST MODE . Occupi ed Bandw dth

TEST PARAI\/ETERSE Channel 118
NOTES : AM Voi ce Mode, 50dB external attenuati on
EQUI PMENT USED : RBAO, GWF2, T2D9
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RBW 100 Hz RF Att 10 dB
Ref Luvl VBW 5 kHz
O dBm SWI 100 s Uni t dBm
0
- 10
- 20
- 30 I NL
1NVAX 1NVA

- 40

- 50

- 60

-70

80 I“ gl

|
T e iea : it

Cent er 128 Mz 20 kHz/ Span 200 kHz
Dat e: 17. JAN. 2006 14:17: 16
MANUFACTURER : Rockwel |l Collins
MODEL NUMBER : VHF- 4100/ VHF- 4100E
SERI AL NUMBER : 21H9X
TEST MODE . Occupi ed Bandw dth

TEST PARAI\/ETERSE Channel 128
NOTES : AM Voi ce Mode, 50dB external attenuati on
EQUI PMENT USED : RBAO, GWF2, T2D9

NOTES
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RBW 100 Hz RF Att 10 dB
Ref Luvl VBW 5 kHz
0O dBm SWI 100 s Uni t dBm
o}
- 10
- 20
- 30 I NL
1NMVAX 1MVA

- 40

- 50

- 60

-70

S

- 90 1 ol I

I s ot

Cent er 136. 975 MHz 20 kHz/ Span 200 kHz
Dat e: 17. JAN. 2006 14: 25: 31
MANUFACTURER . Rockwel | Collins
MODEL NUMBER . VHF- 4100/ VHF- 4100E
SERI AL NUMBER : 21H9X
TEST MODE . Occupi ed Bandw dth

TEST PARAI\/ETERSE Channel 136.975VHz
NOTES : AM Voi ce Mode, 50dB external attenuati on
EQUI PMENT USED : RBAO, GWF2, T2D9 (50dB total external attn)

NOTES
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RBW 100 Hz RF Att 10 dB

Ref Luvl VBW 5 kHz

50 dBm SWI 100 s Uni t dBm
50

50 dB| Of f set

40
30
20 I NL

1NVAX 1NVA

10

- 10

e —
—
o

- 20

- 30 1

- 50

Center 151.5 MHz 20 kHz/ Span 200 kHz
Dat e: 19. JAN. 2006 11: 07: 36
MANUFACTURER : Rockwel |l Collins
MODEL NUMBER : VHF- 4100/ VHF- 4100E
SERI AL NUMBER : 21H9V
TEST MODE . Occupi ed Bandw dth

TEST PARAMETERS Channel 151.5
NOTES . AM Voi ce, 50dB external attenuation
EQUI PMENT USED : RBAO, GWF2, T2D9

NOTES
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Marker 1 [ T1] RBW 1 kHz RF Att 10 dB
Ref Lvl 39.83 dBm VBW 5 kHz
50 dBm 118. 00100200 Mz SWI 500 ns Uni t dBm
50
50 dB| Of f set vi|[ T1] 39. 83 dBnh
1 11{8. 00100200 Mz E
40 | g 5] 19, oU49UYZ2 KZ
vT1 [T1] 17.85 dBn
11|7. 99258517 Mz

30

vT2 [T1] 16. 84 dBn
11|8. 00781563 Mz

.__s—“-'——'__'_ﬁo

20

I N1
1MA

1NMAX

10

A B p =

-10

Al
T i R TP

- 50

Center 118 Mz 20 kHz/ Span 200 kHz
Dat e: 17. JAN. 2006 15: 25: 32
MANUFACTURER : Rockwel |l Collins
MODEL NUMBER : VHF- 4100/ VHF- 4100E
SERI AL NUMBER : 21H9X
TEST MODE . Occupi ed Bandw dth
TEST PARAMETERS : Channel 118
NOTES : Data Link

EQUI PMENT USED RBAO, GWF2, T2D9

NOTES
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