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CERTIFICATION

The Radio Frequency Interference (RFI) testing, data evaluation and this report have been prepared by
FElectromagnetic Engineering Services, Inc., an independent electromagnetic compatibility consulting and test

laboratory.

The testing and data collection was accomplished in accordance with the requirements of the ANSI, C63.4-
1992 standard and the applicable sections of CFR 47 Parts 2, 15 and 87 for intentionally radiating equipment.

Refer to the Administrative Summary for a description of the test sample.

I certify the data, data evaluation and equipment configuration herein to be a true and accurate representation
of the sample's tadio frequency interference emission characteristics, as of the test date(s), and for the design

of the test sample utilized to compile this report.

T. Bruce Ketterling
VP for Technical Operations
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1. ADMINISTRATIVE DATA AND TEST SUMMARY

1.1 Administrative Data

CLIENT:

CONTACT:
DATE(S) OF TEST:

TEST SPECIFICATION:

EQUIPMENT UNDER TEST:

Cubic Communications, Inc.
9535 Waples Street

San Diego, CA 92121-2953
(619) 643-5873

{619) 643-5803 - fax

Curtis D. Riley / Michael Norman
December 10, 1997 — February 11, 1998

CFR 47, Part 87, for intentional radiators
CFR 47, Part 15B, Class “A” for unintentional radiators (Receive

Mode) *

The CTX-1000 Communication Transceiver System is comprised of
the following devices:

Component Model Number
Exciter T-4180
Power Amplifier PA-5050A
Power Supply PS-7130A

NOTE: The EUT is a system that can operate in either J3E or H3E mode (as defined in CFR 47) and at
variable frequencies from 1.6 MHz up to 30 MHz. The EUT was tested at the following frequencies as

representative in their associated band:

2 MHz

3 MHz

4 MBz

6 MHz
8.5 MHz
12 MHz
17 MHz
24,9 MHz

*In addition, the EUT was tested in Receive-only mode to Part 15B Class “A” limits. Representative data has
been provided in this report as information items.
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1.2 Tests Performed

The purpose of these tests is to verify compliance with the FCC require

ments of CFR 47, Part 87.131, for

aeronautical fixed base station operation. The modes of operation are Continuous Wave (CW), H3E and J3E.
The following chart lists the specific tests performed and the test resuits.

Specification

Frequency Range

Compliance Status

FCC CFR 47, §15.107
Conducted Emissions for Intentional Radiators

0.45 MHz - 30.00 MHz

PASS

FCC CFR 47, §15.109
Radiated Emissions for Intentional Radiators

30.00 MHz - 1000 MHz

PASS

FCC CFR 47 Part 87, Subpart D, §2.985
RF Power Output

2-25 MHz
(using the transmitter frequencies
listed on the previous page)

PASS

FCC CFR 47 Part 87, Subpart D, §2.987
Modulation Characteristics

2-25 MHz
(using the transmitter frequencies
listed on the previous page)

PASS

FCC CFR 47 Part 87, Subpart D, §2.989
Occupied Bandwidth

2-25 MHz

(using the transmitier frequencies
listed on the previous page)

PASS

FCC CFR 47 Part 87, Subpart D, §2.991
Spurious Emissions

2-25 MHz

(using the transmitter frequencies
listed on the previous page)

PASS

FCC CFR 47 Part 87, Subpart D, §2.993
Fieid Strength Measurements

2-25 MHz
(using the transmitter frequencies
listed on the previous page}

PASS

FCC CFR 47 Part 87, Subpart D, §2.995
Frequency Stability

2-25 MHz
(using the transmitter frequencies
listed on the previous page)

PASS

Please refer to the Test Results section of this report for further details.

T. Bruce Ketterling, EESI
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2. DESCRIPTION OF EUT

The CTX-1000 system is a communications transceiver consisting of the following three components:

1. PA-5050A MF/HF Power Amplifier
2. PS-7130A Power Supply
3. T-4180 Exciter

The PA-5050A linear power amplifier is a solid state unit that provides 1 kilowatt power amplification of RF
signals between 1.6 and 30 MHz. The unit contains 4 independent power amplifier (PA) modules. If one or
more of the PA modules fail, the unit will still operate with reduced power out.

The front panel contains a PWR LED with each PA module containing an individual PWR and FLT LED, and
a multifunction display. Input power to the PA-5050A is derived from a separate +28VDC power supply
providing five separate +28VDC outputs. Four independent modular PA modules provide the four stages of
amplification. Each PA module is identical and interchangeable. When an individual PA module’s gain is
less than -+10dB, the circuitry turns on the FLT LED. The individua! module can then be removed and
replaced.

The rear panel contains four connectors for the transmitter/exciter low power RF input, high power RF output
to the antenna, remote control input and output, DC power and signal input, and a ground lug.

Four internal fans per PA module provide cooling across the heatsink of the unit.

The PS-7130A Power Supply provides four independent regulated +28VDC voltages at 30 amperes and one
+28VDC voltage at 11 amperes using 160 to 264 volts, 50/60 Hz, single phase AC input power. The PS-
7130A is normally used to supply power to the CCI PA-5050A power amplifier.

The front panel contains a PWR LED indicating when input power is on and a switch/circuit breaker to apply
input power and protect the equipment. Four independent modular power supplies provide the five +28VDC
outputs. The four power supply modules are identical and interchangeable. The front panel contains
individual PS lamps indicating the +28VDC output is present,

The rear panel contains connectors for power and signal outputs, AC power input, and chassis grounding.

Two internal cooling fans provide ambient airflow through the unit in addition to the fans in each modular
power supply.

The T-4180 is a multi-mode digital signal processing (DSP) exciter with a frequency range from 1.6 to
30MHz.

The exciter contains individually shielded modules mounted in an 8% by 3%-inch desktop chassis. Two T-
4180 exciters may be fastened together (using an optional dual rack-mount kit) to construct a standard 19-inch
rack mount configuration.

A 19-button keypad and main adjustment knob used to select the exciter parameters control the exciter. Five
“soft keys™ work in conjunction with the vacuum fluorescent digital display immediately above the soft keys.
In addition to soft key selections, the vacuum fluorescent digital display provides a variety of data including
channel, modulation mode, frequency, bandwidth, gain, local/remote control, a RF level meter, and an AT
level meter. Additional information is displayed depending on soft key selections.
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The manufacturer’s documentation specifies that the exciters can generate the following signals:

On/Off keyed (CW)

Amplitude Modulated (AM}

Upper Sideband (USB)

Upper Sideband — Full Carrier (USBfc)
Upper Sideband — Partial Carrier (USBpc)
Lower Sideband (LSB)

Lower Sideband — Full Carrier (LSBfc)
Lower Sideband — Partial Carrier (LSBpc)
Independent Sideband (JSB) — Suppressed carrier and independent
Frequency Shift Keyed (FSK)

Frequency Modulation (FM)

Frequency Modulation Facsimile (FMfax)

The selected audio input is provided on a 600< balanced line. Normal and alternate (LSB audio when [SB is
selected) audio are simultaneously input on separate 600£2 balanced lines.

A MIC/KEY jack on the front panel provides for connection of an external microphone or CW key. The
audio level is automatic. The audio is automatically applied to the correct modulator depending on the
modulation mode, However, when ISB modulation is selected the microphone is directed to the normal audio

channel only.

Either an internal (OCXO) or external reference frequency may be used. The external reference frequency is
automatically sensed and used when connected to the rear panel.

The exciters may be remotely controlled by any suitable bus controlier using a serial interface bus, RS-232 or
RS-422, or an IEEE-488 parallel interface bus.

DESIGN MODIFICATIONS FOR COMPLIANCE

Device: Cubic Communications, Inc. Exciter and Power Amplifier

Model: T-4180 and PA-5050A

No design modifications were made to this unit during testing.
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4. SYSTEM CONFIGURATION

4.1 System Configuration and Power Cables

MANUFACTURER
DEVICE MODEL # POWER AND /O CABLE
SERIAL #

EUT: Exciter

Cubic Communications, Inc.
T-4180
N/A

(To 120V AC Power): 2.5m,
unshielded, 12 AWG, 4-wire, 4-pin
circular screw-type connector

EUT: Power Amplifier

Cubic Communications
PA-5050A
N/A

(To DC Power Supply): 1m, shielded,
10 AWG, 10-wire, 10-pin circular
locking connector (MS3476L24-19P)

EUT: Power Supply

Cubic Communications
PS-7130A
N/A

(To 208V AC Power). 2m, unshielded,
18 AWG, 3-wire, IEC connectors

Signal Generator

Hewlett Packard
3326A Two Channel Synthesizer
2Y37A00156

2m, unshielded, 18 AWG, 3-wire, IEC
connectors

Atienuator Bird 2kW 30dB 5m, unshielded, 18 AWG, 3-wire, IEC
£329-300 connectors
4414
Dummy Load Bird 200W N/A
DA-139/URM
1099

NOTE: 5/8" tubular grounding straps were attached between the Power Amplifier, Power Supply, and

Exciter. This grounding strap was then conne

cted to an Earth ground at a 1m distance.
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4.2 Device Interconnection and 1/O Cables

CONNECTION

I/0 CABLE

EUT (Power Amplifier) to Attenuator

8m, shielded, RG8/U, N connectors

Attenuator to Dummy Load

1m, shielded, RG142B/U, BNC connectors with 50Q2 termination

EUT (Exciter) to Signal Generator

7m, shielded, RG58A/U, BNC to DB15 connector

EUT (Power Amplifier J1 Input} to
EUT (Exciter J3 Output)

1m, shielded, RG-142B/U, N connectors with BNC adapters

EUT (Power Amplifier J4 Sense} to
EUT (Power Supply Sense)

0.75m, shielded, 24 AWG, DB15 to DB25 connectors

EUT (Power Amplifier J5 Control) to
EUT (Exciter J5 PA Control)

0.75m, shielded, 24 AWG, DB15 connectors

4.3 Procedure for Exercising EUT

For transmit mode, the EUT was connected to a power attenuator and a dummy load and set to radiate at one
frequency at a time in each band from 5 MHz to 25 MHz. FEither a microphone input or line input was

connected to the signal source and the input voltage was varied as required in specific tests listed below. The

output of the Power Amplifier was measured as required in the following tests.




. . . . 11696 Sorrento Valley Road, Suite. F, San Diego, CA 92121
Electromagnetic Engineering Services, Inc. (619) 259-4940 Voice (619) 259-7170 Fax
Revision Date Document Name Document # FCC ID# Page #
A 4/13/98 Cubic Communications CTX-1000 98-046 NVSCTX-1000 7
Part 87 Type Acceptance Report

5. DESCRIPTION OF TESTING METHODS

5.1 Introduction

As required in 47 CFR, Parts 15 and 87, the methods employed to test the radiated and conducted emissions
(as applicable) of the EUT are those contained within the American National Standards Institute {ANSI)
document C63.4-1992, titled "Methods of Measurement of Radio-Noise Emissions from Low-Voltage
Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz.” All applicable FCC Rule Sections
that provide further guidance for performance of such testing are also observed.

For General Test Configuration please refer to Figure #1 on page 11.

5.2 Part 15 Test Descriptions

52.1 Configuration and Methods of Measurements for Conducted Emissions

Section 7 of ANSI C63.4 determines the general configuration of the EUT and associated equipment, as well
as the test platform for conducted emissions testing. Tabletop devices are placed on a non-conducting surface
80 centimeters above the ground plane floor and 40 centimeters from the ground plane wall. The EUT and
associated system are configured to operate continuously, representing a “normally operating” mode. The
emissions are recorded using the required bandwidth of 9 kHz in the quasi-peak mode. The average amplitude
is also observed employing a 10 Hz bandwidth to determine the presence of broadband RFL When such
interference is caused by broadband sources (as defined by the FCC and ANSI Rules), the deviation guidelines
contained in Section 11.3.1 of ANSI C63.4 are employed, which allows a correction factor of 13 dB to be
subtracted from the quasi-peak reading. The emission levels are then compared to the applicable FCC limits
to determine compliance.

For Conducted Emissions Test Configuration please refer to Figure #2 on page 12,

52.2 Configuration for Determining Location of Maximum Radiated Emissions

Section 8 of ANSI C63.4 determines the general configuration and procedures for measuring the radiated
emissions of equipment under test. Initially, the primary emission frequencies are jdentified inside the test lab
by positioning a broadband receive antenna one meter from the EUT to locate frequencies of significant
radiation. Normally this is done inside a shielded or shielded, anechoic chamber to eliminate ambients. Next,
the EUT and associated system are placed on a turntable on an open area test site (registered with the FCC in
accord with its Rules and ANSI C63.4) and the receive antenna is located at a distance of ten or three meters

from the EUT.

The EUT and associated system are configured to operate in a continuous transmitting mode, Tepresenting a
“normally operating” mode. To ensure that the maximum emission at each discrete frequency of interest is
observed, the receive antenna is varied in height from one to four meters and rotated to produce horizontal and
vertical polarities, and the turntable is also rotated to determine the worst emitting configuration.

For Frequency ID and Radiated Emissions test configuration please refer to Figures #3 and #4 on pages 13-14.
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5.3 FCC Part 87 Test Descriptions

5.3.1

53.2

5.3.3

534

FCC CFR 47 Part 87, Subpart D, and Part 2, sections §2.985, §2.987, §2.989, §2.991, §2.993 and §2.995
specify the general emission specification limits and several specific parameter measures for high power
transmitters. Compliance to the specific sections is listed below.

RF Power Output

The device under test is a single-sideband transmitter operating in either the H3E mode or the J3E mode.
Maximum peak envelope power output is limited to 6 kW measured at the RF output terminals. A 30 dB
power attenuator and a 200 W load are placed on the RF output terminals. A 1500 Hz tone is used as the
modulating signal in H3E mode and both a 400 Hz and an 1800 Hz signal are used in the J3E mode. The
device under test does not exceed 6 kW peak output power as specified in §87.131. This complies with the
requirements of this section.

Modulation Characteristics

Data representing the frequency response of the audio modulating circuit over a range of 100 to 5000 Hz is
included in this report in accordance with §2.987. Additionally, data representing the peak envelope power
output versus the modulation input voltage (as specified in the Occupied Bandwidth test) is also provided.
This reflects the requirements of §2.987. The provisions of this section are met. The relationships of carrier

power to peak power of §87.141 are met.
Qccupied Bandwidth
§87.139(c) specifies that the peak envelope power of any emission must be within the limits contained in
paragraphs (1) through (3) relative to the assigned frequency. The requirements of this section are met.
Spurious Emissions
At rated output power, while transmitting a modulated single carrier, the composite spurious and noise output

shall be attenuated below the mean power of the transmitter by at least 60 dB as specified in §87.139(c)(3).
This attenuation is expressed in dB below the carrier referenced to a 4 kHz bandwidth and relative to the

maximum emission envelope level. The provisions of this section are met.

535 Field Strength Measurements Ve 3 &

5.3.6

Field strength emissions are measured on an open arca test site in accordance with §2.993. The device under#
test is also compared to FCC Class “A” limits. The provisions of this section are met.

Frequency Stability

§2.995 requires that the device under test maintain a 20 Hz tolerance of frequency stability with variation of
ambient temperature (-30°C to +50°C) as well as with variation of supply voltage (85% to 115% of Vo)
The provisions of this section are met.
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6. DESCRIPTION OF TEST SITE

The test site is located at:

11696 Sorrento Valley Road, Suite F

San Diego, CA 92121

This 11 x 17 meter ope
site attenuation limits and construction specifications as set in the EN55022 (1987),

and ANSI C63.4-1992 documents. The site attenuation chara

years and was last registered with the Federal Communications Comrmission on October 21, 1996, FCC

n area test site is located behind the office/lab building. It conforms to the normalized
CISPR 16 and 22 (1985)

cteristics are verified for compliance every three

Document Number 31040/SIT (1300B3). The test site is physically located 18 miles Northwest of downtown
San Diego. The general area is a valley 1.5 miles east of the Pacific Ocean. This particular part of the valley
tends to minimize ambient levels, i.e. radio and TV broadcast stations and land mobile communications.
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7. TEST EQUIPMENT

The following test equipment were used to collect data for this report. All

calibration and of the type required in the

applicable document section of this report.

devices used were of current

(LISN)

EQUIPMENT MODEL #

Spectrum Analyzer System:

Quasi Peak Adapter HP 85650A

Spectrum Analyzer HP 8566B

RF Preselector HP 85685A
Field Intensity Probe Set Electrometrics EM4422
Power Line filter Lindgren C-150-30-2
Line Impedance Stabilization Network | EMCO 3825/2

Line Impedance Stabilization Network
(LISN)

EMCO 8602-50-TS-50-N

High pass filter

Solar Electronics 7801-5.0

Ridged Guide Antenna, Xmit

Electrometrics RGA-25

Biconical Antenna, Xmit

EMCO 3101

Biconical Antenna

EMCO 3104

Log Periodic Antenna

Electrometrics LPA-25

Amplifier

Mini-Circuits, Amplifier ZHL-2 (SMA),

Power Source, AC

Elgar 2751 w/ series 400V variable frequency/ voltage oscillator

Multimeter

Fluke 77

Multimeter

Goldstar DM-9183

Electronic Counter

Hewlett Packard HP 5244L

Temperature/Humidity Chamber

Thermotron Industries SM-328-SH

Lirniter Cubic provided
Directional Coupler Cubic provided
Power Attenuator Cubic provided
Terminating Dummy Load Cubic provided 200W 50£}

Power Meter

Client provided
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Figure 1: EUT and Associated System - General Configuration
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Figure 2: Test Configuration, Conducted Emissions
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Figure 3. Test Configuration, Frequency Identification of Radiated Emissions
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Figure 4: Test Configuration, Radiated Emissions, 10-Meter Open Field Site
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8. TEST RESULTS DATA
8.1 Conducted Emissions Test Results
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8.2 Radiated Emissions Test Results

Test Conditions: Standard radiated e

Electromagnetic Engineering Services, Incorporated
FCC, Part 15B, Class 'A' Radiated Emissions Data Sheet
(10 m Open Area Test Site)

Lot
Conducted by: ﬂ

Client: Cubic Communications
EUT: HF Exciter, Amp, Power Supply (Receive Mode) Date of Test: 2-11-98
Model #: T-4180, PA-3050A, PS-7130A Test Distance, Amp. gain: 10 m, 0 dB
Amp. Gain & Cable Total
Spectrum Loss, Distance & Interference Emission
Analyzer | Antenna Antenna Factor Level Corrected | Spec. Limit
Frequency | Reading j Polarization Correction forl0 m for 19 m at 10 m Difference
(MHz) {(dBuV) (VorH) {dBuV/m) (dBuV/m) (dBuV/m) Margin
144.000 9.6 v 16.1 257 43.5 -17.8
153.700 7.2 v 18.5 25.7 435 -17.8
210.740 3.8 v 16.2 20.0 435 -23.6
239.990 9.6 ¥ 16.9 26.5 46.4 -19.9
288.000 9.6 v 19.9 295 46.4 -17.0
336.000 9.6 211 307 46.4 -15.8
384.000 9.1 v 22.0 311 46.4 -15.3
432.000 42 v 23.8 28.0 46.4 -18.5
528.000 10.1 v 27.0 37.1 46.4 -9.3
624.000 11.6 v 28.6 40.2 46.4 -6.3

antenna heights, polarities, and table orientations are the only emissions recorded.

missions test set up on FCC registered open field site. The highest emissions for all
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8.3 RF Power Output Test Results (§2.985)

Electromagnetic Engineering Services, Incorporated
FCC, Part 87, Sec. 2.985, Peak Output Power Data Sheet | 277

Vo Jald
= ¢
Client: Cubic Communications " L’ Conducted by: f W !
EUT: HF Exciter, Amp, Power Supply Ve Date of Test. 12-10-97
Model #: T-4180, PA-5050A, PS-7130A 7" Test Distance, Amp. gain: 10m,0dB
Y

3.0 H3E 20.1 -12.9 -12.9 4103

3.0 I3E 20.1 -142 -14.2 4103

4.0 H3E 20.1 -14.0 -14.0 4103

4.0 J3E 20.1 -14.0 -14.0 4103

6.0 H3E 19.9 -12.5 -12.5 3915

6.0 J3E 19.9 -12.5 -12.6 3915

8.5 H3E 20.0 -15.2 -15.2 4009

8.5 J3E 20.0 -15.2 -15.2 4009

12.0 H3E 20.1 -15.4 -15.4 4103

12.0 J3E 20.0 -15.4 -15.4 4009

17.0 H3E 29.1 -14.1 -14.1 4103

17.0 J3E 20.0 -14.1 -14.1 4009

25.0 H3E 20.1 -134 -13.4 4103

25.0 J3E 20.1 -13.4 -13.4 4103

* Power (measured in dBm) after 40dB attenuation via a directional coupler
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8.4 Modulation Characteristics Test Results (§2.987)

Electromagnetic Engineering Services, Incorporated
FCC, Part 87, Sec. 2.987, Peak Output Power for Input Voltage Data Sheet

-
Conducted by: K - ﬁf/—ﬂé/

Client: Cubic Communications
EUT: HF Exciter, Amp, Power Supply Date of Test: 12-12-97
Model #: T-4180, PA-5050A, PS-7130A Test Distance, Amp. gain. 10 m,0dB
(Line Input, H3E Mode, 1500Hz Mod.)
Input
Voltage Input 2MHz Output 3 MHz Output 4 MHz Output 6 MHz Output
(Vpep) {(dBm) (Wpep) (Wpep) (Wpep) (Wpep)
2.00000 10.0 1117 1211 1156 1239
0.63000 0.0* 1130 1211 1156 1239
0.20000 -10.0 1117 1211 1156 1239
0.06300 -20.0 549 592 565 618
0.02000 -30.0 358 385 366 397
0.00630 -40.0 305 327 312 336
0.00200 -50.0 290 310 296 318
0.00063 -60.0 284 308 291 312
0.00020 -70.0 283 303 290 311
Input
Voitage Input 8.5 MHz Output 12 MHz Output 17 MHz Output | 24.5 MHz Qutput
(Vpep) (dBm) (Wpep) (Wpep) (Wpep) (Wpep)
2.00000 10.0 1104.0 1007.0 1019.0 1104.0
0.63000 0.0 1104.0 1007.0 1007.0 1104.0
0.20000 -10.0 1104.0 996.0 1607.0 1104.0
0.06300 -20.0 536.0 486.0 502.0 547.0
0.02000 -30.0 351.0 318.0 323.0 352.0
0.00630 -40.0 298.0 272.0 273.0 298.0
0.00200 -30.0 283.0 258.0 258.0 293.0
0.00063 -60.0 278.0 254.0 254.0 278.0
0.00020 -70.0 277.0 252.0 252.0 277.0

* _30dBm is nominal imput level.

modulation power (carrier stays the same).

** Readings are sideband power pep (Peak Envelope Power).

At his level, carrier=modulation power. All readings below 0dBm input are of the
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Electromagnetic Engineering Services, Incorporated
FCC, Part 87, Sec. 2.987, Peak Output Power for Input Voltage Data Sheet
. - //
Client: Cubic Communications Conducted by: [/: i W—/
EUT: HF Exciter, Amp, Power Supply Date of Test: 12-12-97
Model #: T-4180, PA-5050A, PS-7130A Test Distance, Amp. gain: 10m,0dB
(Microphone Input, H3E Mode, 1500Hz Mod.)
Input
Voltage Input 2MHz Output 3 MHz Output 4 MHz Output 6 MHz Output
(Vpep) (dBm) {Wpep) (Wpep) (Wpep) (Wpep)
40.0000 -24.0 996.0 984.0 984.0 1007.0
20.0000 -30.0 1007.0 984.0 984.0 1007.0
6.3000 -40.0 984.0 984.0 984.0 984.0
2.0000 -50.0 931.0 930.0 909.0 872.0
0.6300 -60.0 425.0 429.0 411.0 412.0
0.2000 -70.0 300.0 296.0 295.0 297.0
0.0630 -80.0 268.0 261.0 259.0 266.0
0.0200 -%0.0 257.0 251.0 250.0 256.0
0.0063 -100.0 254.0 248.0 247.0 253.0
Input
Voltage Input 8.5 MHz Output 12 MHz Qutput 17 MHz Qutput | 24.5 MHz Output
(Vpep) {dBm) (Wpep) (Wpep) (Wpep) (Wpep)
40.0000 -24.0 984.0 1031.0 1007.0 1007.0
20.0000 -30.0 984.0 1031.0 1007.0 1019.0
6.3000 -40.0 951.0 1007.0 1007.0 996.0
2.0000 -50.0 852.0 963.0 962.0 952.0
0.6300 -60.0 394.0 441.0 446.0 429.0
0.2000 -70.0 291.0 3110 309.0 303.0
0.0630 -80.0 260.0 274.0 270.0 269.0
0.0200 -90.0 250.0 263.0 258.0 257.0
0.0063 -100.0 248.0 259.0 253.0 253.0

-30dBm is nominal imput level. At his

modulation power (carrier stays the same).

level, carrier=modulation power. All readings below -304Bm input are of the
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Electromagnetic Engineering Services, Incorporated
FCC, Part 87, Sec. 2.987, Peak Output Power for Input Voltage Data Sheet

B,
Conducted by. f ,a»r/

Client: Cubic Communications
EUT: HF Exciter, Amp, Power Supply Date of Test: 12-12-97
Model #: T-4180, PA-5050A, PS-7130A Test Distance, Amp. gain: 10 m, 0 dB
(Line Input, J3E Mode, 400 & 1800Hz Mod.)
Input
Voltage Input 2MHz Output 3 MHz Output 4 MHz Output 6 MHz Output
(Vpep) (dBm) (Wpep) (Wpep) (Wpep) (Wpep)
2.00000 10.0 4296.0 4499.0 4820.0 5048.0
0.63000 0.0* 4296.0 44990 4820.0 5048.0
0.20000 -10.0 4198.0 4396.0 4820.0 5048.0
0.06300 -20.0 2321.0 2530.0 2774.0 31850
0.02000 -30.0 136.0 160.0 149.0 206.0
0.00630 -40.0 8.4 10.1 9.0 12.7
0.00200 -50.0 0.8 1.0 0.8 1.3
0.00063 -60.0 0.1 0. 0.1 0.1
Tiiput
Voltage Input 8.5 MHz Qutput 12 MHz Qutput 17 MHz Output | 24.5 MHz Output
(Vpep) (dBm) (Wpep) (Wpep) (Wpep) {(Wpep)
2.00000 10.0 4396.0 4103.0 5165.0 47110
0.63000 0.0 4396.0 4103.0 5165.0 4711.0
0.20000 -10.0 4296.0 4103.0 5165.0 4711.0
(.06300 -20.0 2416.0 2307.0 3657.0 2972.0
0.02000 -30.0 149.0 149.0 242.0 206.0
0.00630 -40.0 10.1 10.1 17.1 14.6
0.00200 -50.0 0.9 1.0 1.7 1.3
0.00063 -60.0 0.1 0.1 2 0.1

* 0dBm is nominal imput level.
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Electromagnetic Engineering Services, Incorporated
FCC, Part 87, Sec. 2.987, Peak Output Power for Input Voltage Data Sheet

~
Client: Cubic Communications Conducted by: (5 Méﬂ/

EUT: HF Exciter, Amp, Power Supply Date of Test: 12-12-97
Model #: T-4180, PA-5050A, PS-7130A Test Distance, Amp. gain: 10 m, 6 dB
(Microphone Input, J3E Mode, 400 & 1500Hz Mod.)

Input

Voltage Input 2MHz Output 4 MHz Qutput 6¢ MHz Output 8.5 MHz Output

(Vpep) (dBm) (Wpep) (Wpep) (Wpep) (Wpep)
2.00000 -24.0 5664.0 5664.0 5664.0 5535.0
0.63000 -30.0 4499.0 4604.0 4820.0 4396.0
0.20000 -40.0 4499.0 4604.0 4604.0 4396.0
0.06300 -50.0 4198.0 4604.0 4604.0 4296.0
0.02000 -60.0 1560.0 1596.0 1750.0 1524.0
0.00630 -70.0 857 85.7 96.2 89.8
0.00200 -80.0 5.8 6.4 7.3 10.1
0.00063 -90.0 0.6 0.6 0.9 1.0
0.00020 -100.0 0.1 0.} 0.1 0.1

Input

Yoitage Input 12 MHz Output 17 MHz Output | 24.5 MHz Output

(Vpep) (dBm) (Wpep) (Wpep) (Wpep)
2.00000 -24.0 5409.0 5795.0 5048.0
0.63000 -30.0 4296.0 5165.0 4103.0
0.20000 -40.0 4198.0 5165.0 4103.0
0.06300 -50.0 4009.0 5048.0 4103.0
0.02000 -60.0 1390.0 22550 1524.0
0.00630 -70.0 85.7 149.0 100.7
0.00200 -80.0 6.4 10.] 7.3
0.00063 -90.0 0.8 0.9 0.6
0.00020 -100.0 0.1 0.1 0.1

-30dBm is nominal imput level.
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Electromagnetic Engineering Services, Incorporated
FCC, Part 87, Sec. 2.987, Peak Output Power for Input Voltage Data Sheet

V2
" Conducted by: L__/: W

Client: Cubic Communications
EUT: HF Exciter, Amp, Power Supply Date of Test: 12-12-97
Model #: T-4180, PA-5050A, PS-7T130A Test Distance, Amp. gain: 10 m, 0 dB
(Microphone Input, H3E Mode, 1500Hz Mod.)
Input
Voltage Input 2MHz Output 3 MHz Output 4 MHz Output 6 MHz Output
(Vpep) (dBm) (Wpep) (Wpep) (Wpep) (Wpep)
40.0000 -24.0 1117 1211 1156 1239
20.0000 -30.0 1130 1211 1156 1239
6.3000 -40.0 1117 1211 1156 1239
2.0000 -50.0 549 592 565 618
0.6300 -60.0 358 385 366 397
0.2000 -70.0 305 327 312 336
0.0630 -80.0 290 310 296 318
0.0200 -90.0 284 305 291 312
0.0063 -100.0 283 303 290 311
Taput
Voltage Input 8.5 MHz Output | 12 MHz Output 17 MHz Qutput | 24.5 MHz Output
(Vpep) (dBm) (Wpep) (Wpep) (Wpep) (Wpep)
40.0000 -24.0 117.0 1007.0 10i9.0 117.0
20.0000 -30.0 117.0 1007.0 1007.0 117.0
6.3000 -40.0 117.0 996.0 1007.0 117.0
2.0000 -50.0 536.0 486.0 502.0 547.0
0.6300 -60.0 351.0 318.0 3230 352.0
0.2000 -70.0 298.0 272.0 273.0 298.0
0.0630 -80.0 283.0 258.0 258.0 283.0
0.0200 -90.0 278.0 254.0 254.0 305.0
0.0063 -100.0 277.0 252.0 2520 303.0

-0dBm is nominal imput level. At his level, carrier=modulation power. All readings below -30dBm input are of the

modulation power (carrier stays the same).

Reading are sideband power pep (Peak Envelope Power)
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Electromagnetic Engineering Services, Incorporated
FCC, Part 87, Sec. 2.987, Peak Output Power for Input Voltage Data Sheet

-
Conducted by c_ L W

Client: Cubic Communications
EUT: HF Exciter, Amp, Power Supply Date of Test: 12-12-97
Model #: T-4180, PA-5050A, PS-7130A Test Distance, Amp. gain: 10 m, 0 dB
{Line Input, J3E Mode, 400 & 1800Hz Mod.)
Input
Voltage Input 2MHz Qutput 3 MHz Output 4 MHz Output 6 MHz Output
(Vpep) (dBm) (Wpep) (Wpep) (Wpep) (Wpep)
2.00000 10.0 4296.0 44990 4820.0 5048.0
0.63000 0.0* 4296.0 4499.0 4820.0 5048.0
$.20000 -10.0 4198.0 4396.0 4820.0 5048.0
0.06300 -20.0 2321.0 2530.0 2774.0 3185.0
0.02000 -30.0 136.0 160.0 149.0 206.0
0.00630 -40.0 8.4 10.1 9.0 12,7
0.00200 -50.0 0.8 1.0 0.8 1.3
0.00063 -60.0 0.1 0.1 0.1 0.1
—tmput
Voltage Input 8.5 MHz Output 12 MHz Output 17 MHz Output | 24.5 MHz Output
(Vpep) (dBm) (Wpep) (Wpep) (Wpep) (Wpep)
2.00000 10.0 4396.0 4103.0 5165.0 4711.0
0.63000 0.0 4396.0 4103.0 5165.0 4711.0
0.20000 -10.0 4296.0 4103.0 5165.0 4711.0
0.06300 -20.0 2416.0 2307.0 3657.0 2972.0
0.02000 -30.0 149.0 149.0 242.0 206.0
0.00630 -40.0 10.1 10.1 17.1 14.6
0.00200 -50.0 0.9 1.0 1.7 1.3
0.00063 -60.0 0.1 0.1 0.2 0.1

* 0dBm is nominal imput level,
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Electromagnetic Engineering Services, Incorporated
FCC, Part 87, Sec. 2.987, Peak Output Power for Input Voltage Data Sheet

Conducted by: C -4 g

Client: Cubic Commuaications
EUT: HF Exciter, Amp, Power Supply Date of Test: 12-12-97
Model #: T-4180, PA-5050A, PS-7130A Test Distance, Amp. gain: 10 m, 0 dB
(Microphone Input, J3E Mode, 40¢ & 1300Hz Mod.)
Input
Voltage Input 2MHz Qutput 4 MHz Output 6 MHz Qutput 8.5 MHz Qutput
(Vpep) (dBm) (Wpep) {Wpep} (Wpep) (Wpep)
2.00000 -24.0 5664.0 5664.0 5664.0 5535.0
0.63000 -30.0 4499.0 4604.0 4820.0 4396.0
0.20000 -40.0 4499.0 4604.0 4604.0 4396.0
0.06300 -50.0 4198.0 4604.0 4604.0 4296.0
0.02000 -60.0 1560.0 1596.0 1750.0 1524.0
0.00630 -70.0 85.7 85.7 96.2 89.8
0.00200 -80.0 5.8 6.4 7.3 10.1
0.00063 -90.0 0.6 0.6 0.9 1.0
0.00020 -100.0 0.1 0.1 0.1 0.1
Input
Voltage Input 12 MHz Qutput 17 MHz OQutput | 24.5 MHz Output
(Vpep) (dBm) (Wpep) (Wpep) {Wpep)
2.00000 -24.0 5409.0 5795.0 5048.0
0.63000 -30.0 4296.0 5165.0 4103.0
0.20000 -40.0 4198.0 5165.0 4103.0
0.06300 -50.0 4009.0 5048.0 4103.0
0.02000 -60.0 1390.0 2255.0 1524.0
0.00630 -70.0 85.7 149.0 100.7
0.00200 -80.0 6.4 10.1 7.3
0.00063 -90.0 0.8 0.9 0.6
0.00020 -100.0 0.1 0.1 0.1

-30dBm is nominal imput level.
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8.5 Occupied Bandwidth Test Results (§2.989)

The overlay illustrated below (not to scale) was used to determine compliance with the Occupied Bandwidth test

requirements of FCC CFR 47, Parts 87 and 2.

-1 2048

--- -30dB

--- -38dB

> -60dB

50% 150% 250%
1.5kHz 4.5kHz 7.5kHz

F,+ 1400 Hz ! (NOT TO SCALE)
“Assigned Frequency’
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Electromagnetic Engineering Services, Incorporated
FCC, Part 87 (Section 2.993) Radiated Emissions Data Sheet
(10 m Open Area Test Site)

Client; Cubic Commaunications Conducted by:
EUT: HF Exciter, Amp, Power Supply (24.9MHz, J3E mode) 10-98
Model #: T-4186, PA-5050A, PS-7130A Test Distarice, Amp. gain: m, ) dB
400 & 1800 Hz modulation
Amp. Gain & Cable Total
Spectrum Loss, Distance & Interference Emission
Analyzer | Antenna Antenna Factor Level Corrected | Spec, Limit
Frequency | Reading | Polarization | Correction for10 m for 10 m at 10 m Difference
(MHz) (dBuv) {(VorH) (dBuV/m) (dBuV/m) (dBuVv/m) Margin
24.900| 66.1 v 28.0 94.1 146.9 -52.8
49 800 19.6 v 15.3 349 74.0 -39.1
74.700| 421 h 10.9 53.0 74.0 -21.0
99.500 27.8 v 16.8 44.6 74.0 -29.4
124,500 26.0 v 16.1 42.1 74.0 -31.9
149400 12.] v 17.8 29.9 74.0 -44.1
174.300] 258 v 20.8 46.6 74.0 -27.4
199.200 19.4 h 213 40.7 74.0 -33.3
224.100 16.4 v 16.0 324 74.0 -41.6
249.000 21.1 v 17.5 38.6 74.0 -354

Test Conditions: Standard radiated emissions test set up on FCC registered open field site. The highest emissions for al
antenna heights, polarities, and table orientations are the only emissions recorded.
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Electromagnetic Engincering Services, Incorporated
FCC, Part 87 (Section 2.993) Radiated Emissions Data Sheet
(10 m Open Area Test Site)
Client: Cubic Communications Conducted by: S
EUT: HF E'xciter, Ahlp, Power Sup-ﬁl; (24.9MH2, H3E mode) Date of Test:
Model #: T-4180, PA-5050A, PS-7130A Test Distarice, Amp. gain: m, 0 dB
1500 Hz modulation .
Amp. Gain & Cable Total (’4) :
Spectrum Loss, Distance & Interference Emission /&ad
Analyzer | Antenna Antenna Factor Level Corrected ; Spec. Limit
Frequency | Reading | Polarization| Correction forl¢ m for 10 m at 10 m Difference
(MHZz) (dBpVv) (VorH) (dBuV/m) (dBpV/m) {(dBuV/m) Margin
24.900] 67.5 h 28.0 95.5 1469 /| 514
49.800] 24.8 v 15.3 40.1 74.0 -33.9
74.700| 582 v 10.9 69.1 74.0 -4.9
99.500] 16.7 v 16.8 33.5 74.0 -40.5
124,500 279 v 16.1 44.0 74.0 -30.0
149.400 349 v 17.8 52.7 74.0 -21.3
174300 33.8 h 20.8 54.6 74.0 -19.4
199200 2038 v 21.3 42.1 74.0 - -31.9
224,100 19.8 h 16.0 35.8 74.0 -38.2
249000 13.8 h 17.5 36.3 74.0 -37.7

Test Conditions: Standard radiated emissions test set up on FCC registered open field site. The highest emissions for all

antenna heights, polarities, and table orientations are the only emissions recorded.
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Electromagnetic Engineering Services, Incorporated
FCC, Part 87 (Section 2.993) Radiated Emissions Data Sheet
(10 m Open Area Test Site)
Client: Cubic Communications Conducted by:
EUT: HF Exciter, Amp, Power Supply (17.3MHz, H3E mode) -10-98
Model #: T-4180, PA-5050A, PS-7130A Test Dist 10 m, 0 dB
1500 Hz modulation
Amp. Gain & Cable Total
Spectrum Loss, Distance & Interference Emission
Analyzer [ Antenna Antenna Factor Level Corrected | Spec. Limit
Frequency | Reading | Polarization | Correction forl0 m for 10 m at 10 m Difference
(MHz) (dBuv) (VorH) (dBuV/m) (dBuVY/m) (dBpV/m) Margin
17.300] 30.3 v 25.8 36.1 146.9 -60.8
34.600 16.1 \ 14.1 30.2 74.0 -43.8
51.900] 433 v 15.4 58.7 74.0 -15.3
69.200 32.1 v 12.2 443 74.0 -29.7
86.500| 42.6 v 13.6 56.2 74.0 -17.8
163.900] 243 v 17.5 41.8 74.0 -32.2
121.300{ 20.5 h 16.9 374 74.0 -36.6
138.700] 25.1 v 16.2 41.3 74.0 -32.7
156.000] 40.3 v 18.8 59.1 74.0 -14.9
173.300] 172 v 20.7 379 74.0 -36.1

Test Conditions: Standard radiated emissions test set up on FCC registered open field site. The highest emissions for all
antenna heights, polarities, and table orientations are the only emissions recorded.
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Electromagnetic Engineering Services, Incorporated
FCC, Part 87 (Section 2.993) Radiated Emissions Data Sheet
(10 m Open Area Test Site)
Client: Cubic Communications Conducted by:
EUT: HF Exciter, Amp, Power Supply (17.3MHz, J3E mode) 02-14-98
Model #: T-4180, PA-5050A, PS-7130A Test Dist 160 m,0dB
400Hz & 1800 Hz modulation
Amp. Gain & Cable Total
Spectrum Loss, Distance & Interference Emission
Analyzer | Antenna Antenna Factor Level Corrected | Spec. Limit
Frequency | Reading | Polarization | Correction forl0 m for 10 m at 10 m Difference
(MHz) (dBuv) (VorH) (dBuV/m) (dBuV/m) {dBuV/m) Margin
17.300f 29.5 v 25.8 35.3 146.9 -91.6
34.600 134 v 14.1 27.5 74.0 -46.5
31.900f 359 v 15.4 51.3 74.0 -22.7
69.200] 26.1 \4 12.2 38.3 74.0 -35.7
§6.500 37.0 v 13.6 50.6 74.0 -23.4
103900 213 v 17.5 38.8 74.0 -35.2
121.300 20.7 v 16.9 37.6 74.0 -36.4
138.700; 226 v 16.2 38.8 74.0 -35.2
156.000) 386 v 18.8 57.4 74.0 -16.6
173.300 16.5 v 20.7 372 74.0 -36.8

Test Conditions: Standard radiated emissions test set up on FCC registered open field site. The highest emissions for all

antenna heights, polarities, and table orientations are the only emissions recorded.
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Electromagnetic Engineering Services, Incorporated
FCC, Part 87 (Section 2.993) Radiated Emissions Data Sheet
(10 m Open Area Test Site)
Client: Cubic Communications Conducted by:
EUT: HF Exciter, Amp, Power Supply (12MHz, J3E mode) 2-10-98
Model #: T-4180, PA-5050A, PS-7T130A Test Distance, Amp. gainy / 10 m, 0 dB
Amp. Gain & Cable Total
Spectruam Loss, Distance & Interference Emission
Analyzer | Antenna Antenna Factor Level Corrected | Spec. Limit
Frequeacy | Reading | Polarization | Correction forl0 m for 10 m at 10 m Difference
(MHz) (dBpv) {VorH) (dBuV/m) (dBuv/m) (dBp¥/m) Margin
12.000; 34.2 v 315 65.7 146.9 -81.2
24000 21.3 v 27.2 48.5 74.0 -25.5
36.000| 36.3 v 13.9 50.2 74.0 -23.8
48.000) 200 v I5.0 350 74.0 -39.0
60.000 37.0 v 15.0 52.0 74.0 -22.0
72.000f 26.7 v 11.5 382 74.0 -35.8
84.000f 396 v 11.4 51.0 74.0 -23.0
96.000] 20.8 v 16.0 36.8 74.0 -37.2
108.000( 305 v 18.8 493 74.0 -24.7
120.000 11.4 v 17.3 28.7 74.0 -45.3

Test Conditions: Standard radiated emissions test set up on FCC registered open field site. The highest emissions for all

antenna heights, polarities, and table orieniations are the only emissions recorded.
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Electromagnetic Engineering Services, Incorporated
FCC, Part 87 (Section 2.993) Radiated Emissions Data Sheet
(10 m Open Area Test Site)

Client. Cubic Communications Conducted by: 3

EUT: HF Exciter, Am.p, Power Supply (12MHz, H3E mode) 02-10-98

Model #: T-4180, PA-5050A, PS-7130A Test Distance, Amp. gain:(/ 10 m, 0 dB

Amp. Gain & Cable Total
Spectrum Loss, Distance & Interference Emission
Analyzer | Antenna Antenna Factor Level Corrected | Spec. Limit
Frequency | Reading | Polarization | Correction for10 m for 10 m at 10 m Difference
(MHz) (dBuv) (V or H) (dBuV/m) {dBuV/m) (dBpV/m) Margin

12.000| 365 v 31.5 68.0 146.9 -78.9
24.000f 251 h 27.2 52.3 74.0 -21.7
36.000] 413 v 13.9 55.2 74.0 -18.8
48.000 19.4 v 15.0 34.4 74.0 -39.6
60.000] 404 v 15.0 554 74.0 -18.6
72.000( 294 v 11.5 40.9 74.0 -33.1
84.000] 438 v 11.4 55.2 74.0 -18.8
96.000 204 v 16.0 364 74.0 -37.6
108.000] 36.2 v 18.8 55.0 74.0 -19.0
120.000 14.2 h 17.3 31.5 74.0 -42.5

Test Conditions: Standard radiated emissions test set up on FCC registered open field site. The highest emissions for all
antenna heights, polarities, and table orientations are the only emissions recorded.
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Electromagnetic Engineering Services, Incorporated
FCC, Part 87 (Section 2.993) Radiated Emissions Data Sheet
(10 m Open Area Test Site)
Client: Cubic Communications Conducted by: '
EUT: HF Exciter, Amp, Power Supply (8.4MHz, J3E mode) Dote of Test: 02-11-98
Model #: T-4188, PA-5050A, PS-7130A Test Distance, Amp. gain:'{ 10 m, 0 dB
Amp. Gain & Cable Total
Spectrum Loss, Distance & Interference Emission
Analyzer | Antenna Antenna Factor Level Corrected | Spec. Limit
Frequency | Reading | Polarization | Correction for10 m for10 m at1ém Difference
(MHz) (dBpVv) (V or H) (dBuV/m) (dBuV/m) (dBpV/m) Margin
8.500f 264 v 30.5 56.9 146.9 -90.0
17.000 6.0 v 257 31.7 74.0 423
25500 414 v 28.0 69.4 74.0 -4.6
34.000 18.8 v 14.2 33.0 74.0 -41.0
42.500( 39.8 v 14.1 53.9 74.0 -20.1
51.000 25.2 v 15.4 40.6 74.0 -33.4
59.500 49.1 v 15.1 64.2 74.0 -9.8
68.000 27.0 v 12.6 39.6 74.0 -34.4
76.500 356 v 10.7 46.3 74.0 -27.9
85.000 25.0 v 11.7 36.7 74.0 -37.3

Test Condirions: Standard radiated emissions test set up on FCC registered open field site. The highest emissions for all

antenna heights, polarities, and table orientations are the only emissions recorded.
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Electromagnetic Engineering Services, Incorporated
FCC, Part 87 (Section 2.993) Radiated Emissions Data Sheet
(10 m Open Area Test Site)
Client: Cubic Communications Conducted by:
EUT: HF Exciter, Amp, Power Supply (8.5MHz, H3E mode) 02-11-98
Model #: T-4180, PA-5050A, PS-7130A Test Distante, Amp. gain/¢ 10 m, 0 dB
Amp. Gain & Cable Total
Spectrum Loss, Distance & Interference Emission
Analyzer | Antenna Antenna Factor Level Corrected | Spec. Limit
Frequency | Reading | Polarization | Correction for10 m for10m ati0m Difference
(MHz) {dBpV) (VorH) (dBuV/m) (dBuV/m) (dBuV/m) Margin
8.5001 26.4 v 30.5 56.9 146.9 -90.0

17.000 9.0 v 25.7 347 74.0 -39.3

25.500; 36.5 v 28.0 64.5 74.0 -9.5

34.000F 251 v 14.2 39.3 74.0 -34.7

42.500| 46.1 v 14.1 60.2 74.0 -13.8

51.0006| 21.8 v 154 37.2 74.0 -36.8

59.500| 42.0 v 15.1 57.1 74.0 -16.9

68.000f 33.3 v 12.6 459 74.0 -28.1

76.500] 36.5 v 10.7 472 74.0 -26.8

85.000f 30.7 v 11.7 42 4 74.0 -31.6

Test Conditions: Standard radiated emissions test set up on FCC registered open field site. The highest emissions for all

antenna heights, polarities, and table orientations are the only emissions recorded.
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Electromagnetic Engineering Services, Incorporated
FCC, Part 87 (Section 2.993) Radiated Emissions Data Sheet
(10 m Open Area Test Site)
Client: Cubic Communications Conducted by:
EUT: HF Exciter, Amp, Power Supply (6MHz, J3E mode) Defte of Test: i-l 1-98
Model #: T-4180, PA-50504, PS-7130A Test Distance, Amp. gain: * 10 m, 0 dB
Amp. Gain & Cable Total
Spectrum Loss, Distance & Interference Emission
Analyzer | Antenna Antenna Factor Level Corrected | Spec. Limit
Frequency | Reading | Polarization | Correction for10 m for 10 m at 10 m Difference
(MHz) (dBuv) (VorH) (dBuV/m) (dBpV/m) (dBuV/m) Margin
6.000 258 v 29.7 55.5 146.9 -91.4
12.000 3.2 v 315 347 74.0 -39.3
18.000 5.7 v 26.0 31.7 74.0 -42.3
24.000] 20.2 v 27.2 474 74.0 -26.6
30,000 14.0 v 15.3 29.3 74.0 -44.7
36.000 14.0 v 13.9 279 74.0 -46.1
42.000f 202 v 14.0 342 74.0 -39.8
48.000 12.5 v 15.0 27.5 74.0 -46.5
54.000] 14.0 v 15,5 29.5 74.0 -44.5
60.000 16.5 h 15.0 345 74.0 -39.5

Test Conditions: Standard radiated emissions test set up on FCC registered open field site. The highest emissions for all

antenna heights, polarities, and table orientations are the only emissions recorded.
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Electromagnetic Engineering Services, Incorporated
FCC, Part 87 (Section 2.993) Radiated Emissions Data Sheet
(10 m Open Area Test Site)

Client: Cubic Communications Conducted by:

EUT: HF Exciter, Amp, Power Supply (6MHz, H3E mode) Date of Test:

Model #: T-4180, PA-5050A, PS-7130A Test Distande, Amp. gain:{ ¢ 10 m, 6 dB

Amp. Gain & Cable Total
Spectrum Loss, Distance & Interference Emission
Analyzer [ Antenna Antenna Factor Level Corrected | Spec. Limit
Frequency | Reading | Polarization| Correction forl0 m for 10 m at 10 m Difference
(MHz) {dBuV) (V or H) (dBu¥/m) (dBpV/m) (dBpY/m) Margin
6.000 252 v 29.7 54.9 146.9 -92.0

12.000 3.2 v 315 34.7 74.0 -39.3
18.000 3.1 v 26.0 29.1 74.0 -44.9
24.000 18.5 h 272 457 74.0 -28.3
30.000 18.5 v 15.3 33.8 74.0 -40.2
36.000] 13.0 v 13.9 26.9 74.0 -47.1
42,0000 223 h 14.0 36.3 74.0 -37.7
48.000 14.7 h 15.0 2979 74.0 -44.3
54.000] 233 v 15.5 38.8 74.0 -35.2
60.000] 21.8 h 15.0 36.8 74.0 -37.2

Test Conditions: Standard radiated emissions test set up on FCC registered open field site. The highest emissions for all
antenna heights, polarities, and table orientations are the only emissions recorded.
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Electromagnetic Engineering Services, Incorporated
FCC, Part 87 (Section 2.993) Radiated Emissions Data Sheet
(10 m Open Area Test Site)
Client: Cubic Communications Conducted by:
EUT: HF Exciter, Amp, Power Supply (4MHz, H3E mode) Dgid’of Test: 1-98
Model #: T-4180, PA-5050A, PS-7130A Test Distancé, Amp. gain: 10 m, 0 dB
Amp. Gain & Cable Total
Spectrum Loss, Distance & Interference Emission
Analyzer | Antenna Antenna Factor Level Corrected | Spec. Limit
Frequency | Reading | Polarization | Correction fori¢ m for 10 m at10 m Difference
{MHz) (dBuv) (VY or H) {(dBuV/m) {dBuV/m) (dBuV/m) Margin
4.000f 31.8 v 33.8 65.6 146.9 -81.3
8.000 1.2 v 303 315 74.0 -42.5
12.000 8.6 v 31.5 40.1 74.0 -33.9
16.000 1.9 h 25.6 27.5 74.0 -46.5
20,000 28.4 h 26.7 55.1 74.0 -18.9
24.000 18.7 v 272 459 74.0 -28.1
28.000 11.7 v 293 41.0 74.0 -33.0
32.000] 24.8 v 14.8 39.6 74.0 -34.4
36.000 18.0 v 13.9 31.9 74.0 -42.1
40.000| 292 v 13.6 42.8 74.0 -31.2

Test Conditions: Standard radiated emissions test set up on FCC registered open field site. The highest emissions for all

antenna heights, polarities, and table orientations are the only emissions recorded.
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Electromagnetic Engineering Services, Incorporated
FCC, Part 87 (Section 2.993) Radiated Emissions Data Sheet
(10 m Open Area Test Site)
Client: Cubic Communications Conducted by: >
EUT: HF Exciter, Amp, Power Supply (4MHz, J3E mode) Date of Test:
Model #: T-4180, PA-5050A, PS-7130A Test Distante, Amp. gain: m, 0 dB
Amp. Gain & Cable Total
Spectrum Loss, Distance & Interference Emission
Analyzer | Antenna Antenna Factor Level Corrected | Spec. Limit
Frequency | Reading | Polarization | Correction for10 m for 10 m atl0m Difference
(MHz) dBuv) {(VorH) {dBuV/m) (dBpV/m) (dBuV/m) Margin
4.000] 315 v 33.8 65.3 146.9 -81.6
8.000 1.9 v 303 322 74.0 ~4]1.8

12.000 6.9 v 31.5 384 74.0 -35.6

16.000 1.3 v 25.6 26.9 74.0 -47.1

20000 359 v 26.7 62.6 74.0 -11.4

24.600 19.9 v 27.2 47.1 74.0 -26.9

28.000 16.3 v 293 45.6 74.0 -28.4

32.000 13.6 v 14.8 284 74.0 -45.6

36.000 20.8 h 13.9 34.7 74.0 -39.3

40.000 14.9 v 13.6 28.5 74.0 -45.5

Test Conditions: Standard radiated emissions test set up on FCC registered open field site. The highest emissions for all
antenna heights, polarities, and table orientations are the only emissions recorded.
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Electromagnetic Engineering Services, Incorporated
FCC, Part 87 (Section 2.993) Radiated Emissions Data Sheet
{10 m Open Area Test Site)
Client: Cubic Communications
EUT: HF Exciter, Amp, Power Supply (3MHz, J3E mode)
Model #:  T-4180, PA-5050A, PS-7130A
Amp. Gain & Cable Total
Spectrum Loss, Distance & Interference Emission
Analyzer { Antenna Antenna Factor Level Corrected | Spec. Limit
Frequency | Reading | Polarization | Correction for10 m for 10 m at 10 m Difference
(MHz) {(dBuVv) (VorH) (dBuV/m) (dBuV/m) (dBuV/m) Margin
3.000f 342 v 33.0 67.2 146.9 -79.7
6.000 0.6 v 29.7 30.3 74.0 -43.7
9.000 0.6 v 30.8 314 74.0 -42.6
12.000 0.6 v 31.5 32.1 74.0 -41.9
15.000 0.6 v 252 25.8 74.0 -48.2
18.000 1.2 v 26.0 272 74.0 -46.8
21.000 15.4 v 269 423 74.0 -31.8
24.000 17.7 v 272 449 74.0 -29.]
27.000 17.6 h 287 46.3 74.0 -27.8
30.000f 123 v 15.3 27.6 74.0 -46.4

Test Conditions: Standard radiated emissions test set up on FCC registered open field site. The highest emissions for ail
antenna heights, polarities, and table orientations are the only emissions recorded.
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Electromagnetic Engineering Services, Incorporated
FCC, Part 87 (Section 2.993) Radiated Emissions Data Sheet
(10 m Open Area Test Site)
Client: Cubic Communications Conducted by
EUT: HF Exciter, Amp, Power Supply (3MHz, H3E mode) 02-11-98
Model #: T-4180, PA-5050A, PS-7130A Test Distdnce, Amp. gai 10 m, 0dB
Amp. Gain & Cable Total
Spectrum Loss, Distance & Interference Emission
Analyzer | Antenna Antenna Factor Level Corrected | Spec. Limit
Frequency | Reading | Polarization | Correction for10 m for 10 m at 10 m Difference
(MHz) (dBuVv) VorH) (dBuV/m) (dBuV/m) (dBpV/m) Margin
3.000] 362 \ 33.0 69.2 146.9 -71.7
6.000 0.5 v 29.7 30.2 74.0 -43.8
9.000 0.5 v 30.8 313 74.0 -42.7
12.000 0.5 v 31.5 320 74.0 -42.0
15.000 0.5 v 252 257 74.0 -48.3
18.000] -0.8 v 26.0 25.2 74.0 -48.8
21.000 14.3 v 26.9 41.2 74.0 -32.9
24.000 17.0 h 27.2 442 74.0 -20.8
27.000f 1356 v 28.7 443 74.0 -29.8
30.000 9.5 v 153 24.8 74.0 -49.2

Test Conditions: Standard radiated emissions test set up on FCC registered open field site. The highest emissions for all

antenna heights, polarities, and table orientations are the only emissions recorded.
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Electromagnetic Engineering Services, Incorporated
FCC, Part 87 (Section 2.993) Radiated Emissions Data Sheet
(10 m Open Area Test Site)
Client: Cubic Communications Conducted by:
EUT: HF Exciter, Amp, Power Supply (ZMHz, J3E mode) 2-11-98
Model #: T-4180, PA-5050A, PS-7130A Test Distafice, Amp. gain 10 m, 0 dB
Amp. Gain & Cable Total
Spectrum Loss, Distance & Interference Emission
Analyzer | Antenna Antenna Factor Level Corrected | Spec. Limit
Frequency | Reading | Polarization | Correction forl0 m for 10 m at10m Difference
(MHz) (dBuVv) (VorH) {dBuV/m) (dBpv/m) {dBuV/m) Margin
2.0000 309 v 37.7 68.6 146.9 -78.3
4.000 32 v 33.8 37.0 74.0 -37.0
6.000 1.7 v 29.7 314 74.0 -42.6
8.000 -0.4 v 303 299 74.0 -44.1
10.000 1.0 v 310 320 74.0 -42.0
12.000 1.0 v iLs 325 74.0 -41.5
14.0600 Lo v 247 25.7 74.0 -48.3
16.000 -1.4 v 25.6 242 74.0 -49.8
18.000| -0.8 v 26.0 25.2 74.0 -48.8
20.000 7.8 v 26.7 345 74.0 -39.5

Test Conditions: Standard radiated emissions test set up on FCC registered open field site. The highest emissions for all

antenna heights, polarities, and table orientations are the only emissions recorded.
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8.8 Frequency Stability Test Results (§2.995)

Electromagnetic Engineering Services, Incorporated
FCC, Part 87, Sec. 2.995, Voltage Input Variation Data Sheet

Conducted by: K &// ‘%/

Client; Cubic Communications
EUT: HF Exciter, Amp, Power Supply Date of Test: 12/19/97
Model #: T-4180, PA-5050A, PS-7T130A (Frequency = 24.9MHz, CW mode)
208 Input Power 115 Input Power
Power Type Mode (VAC) Frequency (Hz) Mode (VAC) Frequency (Hz)
Nominal Power 208 VAC 24899995 6 115 VAC 24899994 4
Low Power 176 VAC 248999956 97 VAC 24899994 4
High Power 240 VAC 24899995 4 133 VAC 24899994 2
Nominal Power 208 VAC 248999952 I15VAC 248999942

Conclusion: The frequency deviated less than 10 Hz from nominal in all modes

Test Engineer:
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Electromagnetic Engineering Services, Incorporated
FCC, Part 87, Sec. 2,995, Frequency Stability Data Sheet
s Vi
~y ~— g
i~
Client: Cubic Communications Conducted by: l @v/
EUT: HF Exciter, Amp, Power Supply Date of Test: 12-18-97
Model #: T-4180, PA-5050A, PS-7130A (Excitation at 1500Hz)

Frequency (Hz) Frequency (Hz) Frequency (Hz)

Temp. (C) Ccw J3E Mode H3E Mode
-30.0 24900005.4 24901505.4 24900005 4
-20.0 24%00004.2 24901504.2 24900004 .2
-10.0 24900003.4 24901503.4 24900003 .4
0.0 24900002.8 24901502.8 24900002.8
10.0 249010012 24901501.2 249000012
20.0 24900001 .2 24901501.2 24900001 .2
30.0 24899996.8 24901497.0 24899997 2
40.0 248999958 24901495.8 24899995 8
50.0 24899999 0 249014992 24899999 ¢

Conclusion: The frequency deviated less than 10 Hz from nominal in all modes
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APPENDIX A
EESI’S TEST EQUIPMENT & TEST FACILITIES CALIBRATION PROGRAM

EESI operates a comprehensive equipment calibration program in order to ensure the validity of all test data.
EESD’s calibration program is fuily compliant to the requirements of ANSI'NCSL Z540-1 (1994) and of ISO
10012-1 (1993-05-01). EESI's calibration program therefore meets or exceeds the US national commercial and
military requirements (N.B. ANSI/NCSL Z540-1 (1994} replaces MIL-STD-45662A) and meets the requirements
of ISO-9000. Specifically, all of EESI's primary reference standard devices (e.g., resistor and capacitor decade
boxes, vector voltmeters, multimeters, attenuators and terminations, RF power meters (and their detector heads),
oscilloscope mainframes and plug-ins, spectrum analyzers, RF preselectors, quasi-peak adapters, interference
analyzers, impulse generators, signal generators and pulse/function generators, etc.) and certain secondary standard
devices (¢.g., RF preamplifiers used in CISPR 11/22 and FCC Part 15/18 tests) are calibrated by EESI-approved
independent (third party) metrology laboratories, using NIST-traceable standards. In all cases, the metrology
laboratory furnishes EESI with Certificates Of Calibration on each item of equipment that has been successfully

recalibrated.

Calibration intervals are normally one year, except when the manufacturer advises a shorter interval (e.g., the HP
8568B Spectrum Analyzer is recalibrated every 6 months) or if US Government directives demand a shorter
interval (e.g., the Eaton 533X-11 Impulse Generator is required to be recalibrated every six months for use in
TEMPEST testing). Items of equipment which fail during routine use, or which suffer visible mechanical damage
(during use or while in transit), are sidelined pending repair and recalibration. (Repairs are carried out either by

the EESI-approved independent (third party) metrology laboratories, or by the manufacturer of the equipment,

EESI typically determines the Antenna Factors in its test antennas in-house. Antennas used for CISPR 11, CISPR
22, and FCC Part 15 and Part 18 Radiated Emissions testing (and for testing to the European Norms) are calibrated
against NIST-traceable, FCC-approved Roberts™ Dipoles, using the methods specified in both Annex G.5 of
CISPR 16-1 (1993) and ANSI C63.5 (1991), including the “Three-Antenna Method.” Certain other antennas (e.g.,
log-conic spirals) are calibrated using the procedures specified in SAE ARP-958A. In accordance with FCC
regulations, EESI recalibrates its suite of antennas used for FCC tests on an annual basis. These calibrations are
performed as a precursor to the FCC-required annual revalidation of the Normalized Site Attenuation properties of
EESI’s Open Area Test Sitel, In those instances where antennas are acquired directly from the manufacturer,
EESI will purchase an Antenna Factor Calibration Data Package. Finally, EESI may send antennas out to NIST-

traceable/military-approved independent antenna range laboratories, or to the original equipment manufacturer.

! EESI uses the procedures contained in both Subclause 16.6 and Annex G.2 of CISPR 16-1 (1993), and ANSI C63.4
(1992) when performing Normalized Site Attenuation measurement for calibration of EESI’s Open Area Test Site.




