Report No. S8597-08 (FCC ID: NVSCTX5000)

MEASUREMENT AND TECHNICAL REPORT

CUBIC COMMUNICATIONS, INC.
9535 Waples Street
San Diego, CA 92121-2953

DATE: 25 February 1999

This Report Concerns: | Original Grant: X | Class |1 Change:
Equipment 5 kW HF Transmitter, Model CTX-5000, S/N 501

Type:

Deferred grant requested per 47 CFR Yes No: X
0.457(d)(1)(i1)? Defer until:
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Transition Rules Request per 15.37? | Yes: | *No: |
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Report No. S8597-08 (FCC ID: NVSCTX5000)

1 GENERAL INFORMATION

1.1 Product Description

NAME, MODEL, SERIAL # OF EUT:

5 kW HF Transmitter, Model CTX-5000, S/N 501

DESCRIPTION OF EUT:

= 2-30 MHz.

Transmitter, output power = 5 kW maximum, +1 dB; frequency range

Components of EUT

Description Model Number Serial Number FCC ID Number
Exciter T-4180 606 NVSCTX-1000
Control unit CTX-5000 501 N/A
Power supply 30330 1011838 N/A
Power supply 30330 1010558 N/A
PA 1 PA5050A 616 NVSCTX-1000
PA 2 PA5050A 617 N/A
PA 3 PA5050A 618 N/A
PA 4 PA5050A 614 N/A
PA 5 PA5050A 619 N/A
PA 6 PA5050A 613 N/A
Combiner 1260-D6 1578-980908 N/A
OPERATING MODE(S): | USB; AME

I/O CABLES
CONNECTION RF output AC input Power Audio Serial remote
SHIELD Yes No Yes Yes
CONNECTORS Type LC Yes D-sub, 15-pin D-sub, 15-pin
TERMINATION TYPE || 50 ohm load - - -
LENGTH 6' 50' - -
REMOVABLE Yes Yes Yes Yes

POWER CORDS

| See I/0O cables

POWER INTERFACE

FREQUENCY/AC/DC VOLTAGE:

60 Hz/ 208 Vac

PHASES/CURRENT: 3/--
OSCILLATOR FREQUENCIES

FREQUENCY (MHz) EUT LOCATION DESCRIPTION OF USE
10.000 MHz T-4180 Frequency reference
Variable 42.455-70.455 T-4180 3rd L.O.
40 MHz 5-4180 2nd L.O.
480 kHz T-4180 1stL.O.
48 MHz T-4180 DSP clock
32" T-4180 CPU clock
50" PA-5050 CPU clock
50" CONTROLLER CPU clock
1.8432 MHz CONTROLLER Uart clock
1.8432 MHz PA-5050 Uart clock

POWER SUPPLY

DESCRIPTION MANUFACTURER MODEL # SERIAL # SWITCHING/LINEAR FREQ.
28 Vdc, 330 AMPS | Power Ten 30330 1011838 Switching - frequency unknown.
28 Vdc, 330 AMPS | Power Ten 30330 1010558
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Report No. S8597-08 (FCC ID: NVSCTX5000)

POWER LINE FILTERS

MANUFACTURER MODEL NO. QTY. LOCATION ON EUT
Unknown Unknown 2 Power supplies
Corcom 3EF2F 1 T-4180
CRITICAL EMI COMPONENTS | --
DESCRIPTION OF ENCLOSURE: | Dual side-by-side 19" racks.
INTERFACING AND/OR SIMULATORS PERIPHERAL EQUIPMENT:
DESCRIPTION MANUFACTURER MODEL # SERIAL # FCCID
N/A
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Report No. S8597-08 (FCC ID: NVSCTX5000)

1 GENERAL INFORMATION (continued)

1.2 Related Submittal/Grant

None

1.3 Tested System Details

The FCC IDs for all equipment, plus descriptions of all cables used in the tested system are:

None
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Report No. S8597-08 (FCC ID: NVSCTX5000)

1.4 Test Methodology

Purpose of Test: To demonstrate compliance with the ANSI C63.4 setup.

Test Performed: X 1. Conducted Emissions, FCC Part 2, ParagraphS 2.987(a)(c); 2.989; 2.991 and Part 87,
Paragraph 87.139
2. Radiated Emissions EN55022: 1992 Class B limit, 30 - 1,000 MHz, 10 meters
X 3. Radiated Emission per FCC Part 2, Paragraph 2.993, & Part 87, Paragraph 87.139
4. Engineering evaluations
5. Frequency Stability, Part 2, Paragraph 2.995, and Part 87, Paragraph 87.133
X RF Output Power, Part 2, Paragraph 2.985, Part 87, Paragraph 87.131

Both Conducted and radiated testing were performed according to the procedures in FCC/ANSI C63.4 and CSA 108.8 -
M1983. Radiated testing was performed at an antenna-to-EUT distance of 3 meters (1 - 10 GHz).

Page 7 of 93
Rev.No 1.0



Report No. S8597-08 (FCC ID: NVSCTX5000)

1.5 Test Facility
The open area test site and conducted measurement data were tested by:

TUV PRODUCT SERVICE
10040 Mesa Rim Road
San Diego, CA 92121-2912
Phone: 619 546 3999
Fax: 619 546 0364

The Test Site Data and performance comply with ANSI 63.4 and are registered with the FCC, 7435 Oakland Mills Rd,
Columbia Maryland 21046. All Measurement Data is acquired according to the content of FCC Measurement Procedure
and ANSI C63.4, unless supplemented with additional requirements as noted in the test report.

Page 8 of 93
Rev.No 1.0



Report No. S8597-08 (FCC ID: NVSCTX5000)

1.6 Part 2 Requirements
Production Quantity - more than one

Technical description which shall include following items:
Type or types of emission. 3K15J3E; 3KOOH3E

Frequency Range. 2-30 MHz

Frequency tolerance £10 Hz

Emission Designator: 300kH3E; 300kJ3E

Microprocessor: i386EX

Range of Operating Power values or specific operating power levels;
Description of any means provided for variation of operating power.
100-5000 W

Maximum power rating. 5000 W

DC voltages applied to and dc currents into the final radio frequency amplifying device for
normal operation over the power range.
28 V, 30 Amps maximum

Function of each electron tube or semiconductor or other active circuit device.
In manuals: T-4180, page 4-1; in PA-5050A, page 4-1.

Complete circuit diagrams and schematic diagrams. Attached

Operating Manual (User manual) If not available when the application is filed, a draft should
be provided. The completed manual should be submitted as soon as available. The
Commission may specify a date.

Attached

Tune-up procedure over the power range, or at specific operating power levels.
In manual.

Description of all circuitry and devices provided for determining and stabilizing frequency.
T-4180 manual 4-2.8 attached

Description of circuits or devices employed for suppressions of spurious radiation, for
limiting modulation, and for limiting power.
T-4180 manual 4-2.8 attached.
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Report No. S8597-08 (FCC ID: NVSCTX5000)

Description of the modulation system used, including the response characteristics
(frequency, phase and amplitude) of any filters provided;
In T-4180 manual: 4-2.6.2 attached.

Description of the modulating wavetrain, shall be submitted for the maximum rated
conditions under which the equipment will be operated.
In T-4180 manual: 4-2.6.2 attached.
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Report No. S8597-08 (FCC ID: NVSCTX5000)

2 PRODUCT LABELING
Figure 2.1 FCC ID Label

See following page.
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$cuBIC.COMMUNICATIONS
SAN DIEQO, CA, USA GAGE CODE 59532

MODEL DESC.  SKW SYSTEM

MODEL NO. CTX 5000

PART NO. 2245-1000-1

SERIAL NO. 501

£CC 1D NO. NVSCTX-5000  WOAR)
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Report No. S8597-08 (FCC ID: NVSCTX5000)

Figure 2.2 Location of Label
Back, top, left of EUT
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Report No. S8597-08 (FCC ID: NVSCTX5000)

3. SYSTEM TEST CONFIGURATION

3.1 Justification
The 5 kW HF Transmitter, Model CTX-5000, S/N 501 was initially tested for FCC emission in the following configuration:

See Block Diagram, paragraph 4.1.

3.2 EUT Exercise Software

None

3.3 Special Accessories

None

3.4 Modification

None

35 Configuration of Tested System

See Block Diagram, paragraph 4.1.
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Report No. S8597-08 (FCC ID: NVSCTX5000)

4 BLOCK DIAGRAM OF 5 kW HF Transmitter, Model CTX-5000, S/N 501

4.1 Block Diagram Description
Transmitter

See following page for block diagram.
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Report No. S8597-08 (FCC ID: NVSCTX5000)

5 RADIATED EMISSION DATA

The following data lists the significant emission frequencies, measured levels, correction factor (which includes cable and
antenna corrections), the corrected reading, and the limit.

See following page(s).
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REPORT No: $8597 TESTED BY: DM SPEC: FCC Part 2, Para 2.993 & Part 87, Para. 87.139

CUSTOMER: Cubic Communications, Inc. TEST DIST: 3 Meters
EUT: CTX-5000 5kW HF Transmitter TEST SITE: 1

EUT MODE: Full Power - Transmit BICONICAL: 451

DATE: 10-Dec-98 LOG PERIODIC: 243
NOTES: OTHER: 427 and 459

RBW and VBW = 100 kHz above 30 MHz.
RBW and VBW = 10 kHz below 30 MHz using a spectrum analyzer.
Used rod antenna below 30 MHz,

FREQ VERTICAL |HORIZONTAL|CORRECTION| MAX LEVEL | SPEC LIMIT] MARGIN ? m|E g
(MH2) (dBuv) (dBuv) FACTOR { (dBuV/m) | (dBuV/m} @) (Ec|g8
pk av pk av {dB/m) pk av | pk av | pk av |o =g
29 96.6 20.0 116.6 -
58 45.5 38.7 11.7 57.2 84 .4 -27.2
87 66.6 65 9.9 76.5 84.4 -7.9 0115
116 49.3 46.3 14.8 64.1 84 .4 -20.3
145 53.6 37.2 18.1 7.7 84 .4 -12.7
174 46 .6 41.2 19.0 65.6 84.4 -18.8
203 57.7 51.9 16.0 73.7 84.4 -10.7
232 42.2 427 17.1 59.8 84.4 24 6
261 49.6 472 18.7 68.3 84 .4 -16.1
290 37 28.5 19.7 56.7 84.4 -27.7
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REPORT No: 58597 TESTED BY: DM& MW  SPEC: FCC Part 2, Para, 2.993 & Part 87, Para. 87.139

CUSTOMER: Cubic Communications, Inc. TEST DIST: 3 Meters
EUT: CTX-5000 5kW HF Transmitter TEST SITE: 1

EUT MODE: Full Power - Transmit BICONICAL: 451

DATE: 12/10& 22/98 LOG PERIODIC: 243,
NOTES: @ OTHER: 427 and 459

RBW and VBW = 100 kHz above 30 MHz.
RBW and VBW = 10 kHz below 30 MHz using a spectrum analyzer.
Used rod antenna below 30 MHz.

FREQ VERTICAL |HORIZONTAL|CORRECTION| MAX LEVEL | SPEC LIMIT| MARGIN o:l m|Z i
(MH2) (dBuv) (dBuv) FACTOR | (dBuVim) | (dBuV/m) @) [ES|&8
pk av pk av {dB/m) pk av | pk av | pk av |8 %3

16 73.5 - 20.0 93.5 -

32 23 10 20.2 43.2 84.4 -41.2

48 £59.5 59.4 14.7 74.2 84.4 -10.2 3311 1
64 43 30 10.0 53.0 84.4 -31.4

80 65 62 8.7 73.7 84.4 -10.7 180 1
06 55.6 57 11.6 68.6 84.4 -15.8

112 53 51 14.5 67.5 84.4 -16.9

128 34.8 33 16.4 51.2 844 -33.2

144 48.3 43.3 18.0 66.3 84.4 -18.1 90

160 46.4 39 18.4 64.8 84.4 -19.6

@) Tie-wrapped /O cables, power cables, etc. to chassis. Grounded chassis to turntable at all four corners and at the back.
Installed a filter, Delta 3E80D, 3xBOAMP/250 Vac viewed from the rear on the bottom center of the left rack.
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REPCRT No: 58597 TESTED BY: DM & MW  SPEC: FCC Part 2, Para. 2.993 & Part 87, Para. 87.139

CUSTOMER: Cubic Communications, Inc. TEST DIST: 3 Meters
EUT: CTX-5000 5kW HF Transmitter TEST SITE: 1

EUT MODE: Full Power - Transmit BICONICAL: 451

DATE: 121118 22/98 LOG PERIODIC: N/A
NOTES:&) - 427 and 459

RBW and VBW = 100 kHz above 30 MHz using a spectrum analyzer.
RBW and VBW = 10 kHz below 30 MHz using a spectrumn analyzer.

12/22- RBW = 120 kHz using a receiver.
Used rod antenna for frequencies except 24, 56 and 80 MHz. Used biconical antenna for 24, 56 and 80 MHz.

FREQ VERTICAL {HORIZONTAL| CORRECTION| MAX LEVEL | SPEC LIMIT| MARGIN g miE 5
(MH2) (dBuv) (dBuv) FACTOR | (dBuVim) | {dBuVim) @) |g<|a8
pk av pk av (dB/m) pk av | pk av | pk av |g =2

8 56.5 20.0 76.5 -

16 33.7 20.0 53.7 84 .4 -30.7

24 30.1 308 257 56.5 84.4 -27.8

32 24 20.0 44.0 84.4 -40.4

40 55.3 20.0 75.3 84.4 -G.1 90

48 46.8 20.0 66.8 84.4 -17.6

56 56.4 52.5 14.7 711 84.4 -13.3

64 37.4 20.0 57.4 84 4 -27

72 57.1 20.0 771 84.4 -7.3 90

80 45.2 447 8.7 54.9 84.4 -29.5

@:) Tie-wrapped /O cables, power cables, eic. to chassis, Grounded chassis to turntable at all four corners and at the back.
Installed a filter, Delta 3E80D, 3xBOAMP/250 Vac viewed from the rear on the bottom center of the left rack.
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REPORT No: 88597 TESTED BY: DM SPEC: FCC Part 2, Para. 2.993 & Part 87, Para. 87.139

CUSTOMER: Cubic Communications, Inc. TEST DIST: 3 Meters
EUT: CTX-5000 5kW HF Transmitter =~ TEST SITE: 1

EUT MODE: Full Power - Transmit BICONICAL: 451
DATE: 11-Dec-98 LOG PERIODIC: N/A
NOTES: OTHER: 427 and 459

RBW and VBW = 10 kHz below 30 MHz.
RBW and VBW = 100 kHz above 30 MHz.
Used specirum analyzer and rod antenna.

FREQ VERTICAL |HORIZONTAL|CORRECTION| MAX LEVEL | SPEC LIMIT} MARGIN g m u;g
(MHz) {dBuv) (dBuv) FACTOR | (dBuvim) | (dBuv/m} @B [Ec|a8
pk av pk av {dB/m) pk av | pk av | pk av |e =3
4 714 20.0 81.4 -
8 33.1 20.0 53.1 84 .4 -31.3
12 446 20.0 64.6 84.4 -19.8
16 344 20.0 54.4 84.4 -30
20 50 20.0 70.0 84.4 -14.4
24 44 20.0 64.0 84 4 -20.4
28 51 20.0 71.0 84.4 -13.4
32 11 200 31.0 84.4 -53.4
36 29.9 20.0 49.9 84.4 -34.5
40 27 20.0 47.0 84.4 -37.4




REPORT No: 58597 TESTED BY: DM SPEC: FCC Part 2, Para. 2.993 & Part 87, Para. 87.139

CUSTOMER: Cubic Communications, Inc. TEST DIST: 3 Meters
EUT: CTX-5000 5kwW HF Transmitter TEST SITE: 1

EUT MODE: Full Power - Transmit BICONICAL: N/A
DATE: 11-Dec-98 LOG PERIODIC: N/A
NOTES: OTHER: 427 and 459

RBW and VBW = 10 kHz.
Used spectrum anlayzer and red antenna.

FREQ VERTICAL |HORIZONTAL|CORRECTION| MAX LEVEL | SPEC LIMIT| MARGIN g:l m{ 5
(MHz) (dBuv) (dBuv) FACTOR | (dBuvim) | (dBuV/m) @ [g5|58
pk av pk av {dB/m) pk av { pk av | pk av |& =3

2 76.3 20.0 96.3 -

4 45,3 20.0 65.3 84.4 -19.1

6 57.8 20.0 77.8 84.4 -6.6 90

8 33.2 20.0 53.2 84.4 -31.2

10 45 20.0 65.0 84 .4 -19.4

12 35.7 20.0 55.7 84.4 -28.7

14 38 20.0 58.0 84.4 -26.4

16 36.1 20.0 56.1 84 .4 -28.3

18 32 20.0 52.0 84.4 -32.4

20 23 20.0 43.0 84.4 -41.4
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Report No. S8597-08 (FCC ID: NVSCTX5000)

Emissions Test Conditions: RADIATED EMISSIONS, FCC Part 2, Paragraph 2.993 and Part 87,

Paragraph 87.139

|The RADIATED EMISSIONS measurements were performed at the following test location :

|I:| - Test not applicable |

O - Roof (Small Open Area Test Site)
B - Canyon #1 (10- and 30-Meter Open Area Test Site), Carroll Canyon, San Diego
O - Canyon #2 (3- and 10-Meter Open Area Test Site), Carroll Canyon, San Diego

Testing was performed at a test distance of:

O- 1 meters
B - 3 meters
O - 10 meters

Test Equipment Used :

Model No. Prop. No. Description Manufacturer Serial No. Cal Date
3110 451 Antenna, Biconical EMCO 1378 09/26/99
3146 243 Antenna, Log Periodic Dipole EMCO 106X 09/26/99
ESVS 30 427 EMI Test Receiver Rohde & Schwarz ~ 830350/006 02/12/99
ESHS 30 459 EMI Test Receiver Rohde & Schwarz ~ 832354/004 01/05/99
Remarks:
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Report No. S8597-08 (FCC ID: NVSCTX5000)

Field Strength Calculation

If a preamplifier was used during the Radiated Emission Testing, it is required that the amplifier gain must be subtracted
from the Spectrum Analyzer (Meter) Reading. In addition, a correction factor for the antenna , cable used and a distance
factor, if any, must be applied to the Meter Reading before a true field strength reading can be obtained. In the automatic
measurement, these considerations are automatically presented as a part of the print out. In the case of manual
measurements and for greater efficiency and convenience, instead of using these correlation factors for each meter
reading, the specification limit was modified to reflect these correlation factors at each frequency value so that the meter
readings can be compared directly to the modified specification limit. This modified specification limit is referred to as
the "Corrected Meter Reading Limit" or simply the CMRL, which is the actual field strength present at the antenna. The
guantity can be derived in the following manner:

Corrected Meter Reading Limit (CMRL) = SAR + AF + CL - AG - DC

Where, SAR = Spectrum Analyzer Reading
AF = Antenna Factor
CL =Cable Loss
AG = Amplifier Gain (if any)

DC = Distance Correction (if any)

Assume the following situation: A meter reading of 29.4 dBuV was obtained from a Class A computing device measured
at 83 MHz. Assume an antenna factor of 9.2 dB, a cable loss of 1.4 dB and amplifier gain of 20.0 dB at 83 MHz. The
final field strength would be determined as follows:

CMRL =29.4dBuV + 9.2dB = 1.4dB - 20dB/M - 0.0 dB

CMRL = 20.0 dBuV/M
This result is well below the FCC and CSA Class A limit of 29.5 dbuV/m at 83 MHz.
For the manual mode of measurement, a table of corrected meter reading limit was used to permit immediate

comparison of the meter reading to determine if the measure emission amplitude exceeded the specification limit at that
specific frequency.
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Report No. S8597-08 (FCC ID: NVSCTX5000)

6 CONDUCTED EMISSION DATA

CUBIC COMMUNICATIONS, INC.
5 kW HF Transmitter, Model CTX-5000, S/N 501

See following page(s).
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Report No. S8597-08 (FCC ID: NVSCTX5000)

Emissions Test Conditions: CONDUCTED EMISSIONS, FCC Part 2, Paragraphs 2.987(a),(c),
2.991 and Part 87, Paragraph 87.139

|The RADIATED EMISSIONS measurements were performed at the following test location : |

|I:| - Test not applicable |

O - Roof (Small Open Area Test Site)
B - Canyon #1 (10- and 30-Meter Open Area Test Site), Carroll Canyon, San Diego
O - Canyon #2 (3- and 10-Meter Open Area Test Site), Carroll Canyon, San Diego

Testing was performed at a test distance of:

O- 1 meters
B - 3 meters
O - 10 meters

Test Equipment Used :

Spectrum Analyzer, Hewlett Packard (HP), Model 8568B, P/N 187, Cal Date 10/05/99
Spectrum Analyzer Display, HP, Model 85662B, P/N 188, Cal Date 10/05/99

30 dB attenuator, P/N 534, JFW, Model 50FH-030-10, NCR

Variac, P/N 073, NCR

DMM, Tektronix, NCR

6 dB Attenuator, Narda, Model 766-6, P/N 590, NCR

6 dB Attenuator, Narda, Model 765-6, P/N 589, NCR

Directional Coupler, Werlatone, Model G5444, Cal Date 6/10/99

Frequency Counter, HP, 5386A, Cal Date 10/05/99

RF Power Meter, Bird Electronics Corp., Model 4421, S/N 0141, NCR

Power Sensor, Bird Electronics Corp., Model 4024, S/N 8032, Cal Date 6/16/99
Tenuline coaxial Attenuator (30 dB), Bird Electronics Corp., Model 8329-300, S/N 1593, NCR
Two Channel synthesizer, HP, 83326A, S/N 2437A00156, Clas Date 09/15/99

Audio Synthesizer Telulex, Model SG-100, Cal Date 10/06/99

Remarks:
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Report No. S8597-08 (FCC ID: NVSCTX5000)

REPORT NO: S8597
TEST: RF Output Power

CUSTOMER:

CUBIC COMMUNICATIONS, INC.

EUT: Model CTX-5000 5 kW HF Transmitter
FCC Part 2, Paragraph 2.985 and Part 87, Paragraph 87.131

SPECIFICATION:

DATE: 08 January 1999

Emission Fo (MHz) Output Power Output Power

(dBm) (kW)
J3E 2 66.6 4.6
J3E 4 66.8 4.8
J3E 8 66.6 4.6
J3E 16 66.6 4.6
J3E 29 66.4 4.4
H3E 2 66.6 4.6
H3E 4 66.8 4.8
H3E 8 66.6 4.6
H3E 16 66.6 4.6
H3E 29 66.2 4.2
CwW 2 66.8 4.8
CwW 4 66.9 4.9
CwW 8 66.7 4.7
CwW 16 66.8 4.8
CW 29 66.5 4.5
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Report No. S8597-08 (FCC ID: NVSCTX5000)

Test Setup for RF Output Power (Part 2, Paragraph 2.985)

Two Channel EUT Power 30 dB 6 dB 6 dB 30dB Spectrum
Synthesizer Sensor Attenuator Attenuator| [Attenuator| [Attenuator| [Analyzer*
Exciter
RF — Input Output — — RF Input
Outnut Innut

Power
Meter

*Used to ensure that
power was present.

Recorded power meter

roadinnc
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Report No. S8597-08 (FCC ID: NVSCTX5000)

REPORT NO: S8597
TEST: Frequency Stability

CUSTOMER: CUBIC COMMUNICATIONS, INC.

EUT: Model CTX-5000 5 kW HF Transmitter
SPECIFICATION: FCC Part 2, Paragraph 2.995(d)

Voltage Frequency
(Vac) (MHz)
220 24.900012
187 24.900012
248 24.900011

DATE: 16 December 1998
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Report No. S8597-08 (FCC ID: NVSCTX5000)

Test Setup for Frequency Stability (Part 2, Paragraph 2.995(d)

Digital
Multimeter
3-phase EUT 30 dB 6 dB 6 dB Frequency
Variac, P/N Attenuator Attenuator Attenuator Counter
073 Power
—{RF Input Output —
Inniit Ottt

*Used to ensure that
power was present.

Recorded power meter

roadinnc
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Report No. S8597-08 (FCC ID: NVSCTX5000)

Test Setup for Rear Line Input (Part 2. 2.987(a), and Part 87, Paragraph 87.141)

Two Channel
Synthesizer

Qutnut

EUT

Exciter
RF
Innut

Power
Sensor

30 dB
Attenuator

Input Output

6 dB
Attenuator

6 dB
Attenuator

30 dB
Attenuator

—RF Input

Spectrum
Analyzer

Power
Meter
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Customer: Cubic Communications, Inc. EUT: CTX-5000 5 kW HF Transmitter
Test: Modulation Characteristics Date: December 15, 1998
Specification: FCC Part 2, Paragraph 2.987(a) and Part 87, Paragraph 87.141

Note(s): 1. Rear Line input (632 mVp-p).

Report No.: 58597

2. RF output with Audio single-tone swept input from 100-5000 Hz in100 Hz steps.
3. H3E emission. MKR 2.000043 MHz
Hp FEF _73.8 dBm ATTEN 3@ dB Lradurefen 61.20 dBm
12 dB/
POS PK
OFFSET
73.0
a8
] \

LA {iidU

CENTER 2.20088 MHz SPAN 10.008 kKHZz
G RES BW 180 Hz VBW 180 Hz SWP 3.8 sec

»



Customer:  Cubic Communications, Inc. EUT: CTX-5000 5 kW HF Transmitter
Test: Modulation Characteristics Date: December 15, 1998 Report No.: S8597
Specification: FCC Part 2, Paragraph 2.987(a) and Part 87, Paragraph 87.141
Note(s): 1. Rear Line input (632 mVp-p).
2. RF output with Audio single-tone swept input from 100-5000 Hz in100 Hz steps.
3. H3E emission. MKR 4.00000 MHz

hp PEF_73.2 dBm ATTEN 38 dB drts oshode, 62.20 dBm

19 dB/

POS PK

73.8

OFFSET
g |

th
CENTER 4.02008 MHz SPAN 10.00 kHz
RES BW 108 Hz VBW 180 Hz SWP 3.8 sec

®



Customer: Cubic Communications, Inc. EUT: CTX-5000 5 kW HF Transmitter
Test: Modulation Characteristics Date: December 15, 1998 Report No.: 58597
Specification: FCC Part 2, Paragraph 2.987(a) and Part 87, Paragraph 87.141
Note(s): 1. Rear Line input (632 mVp-p).
2. RF output with Audio single-tone swept input from 100-5000 Hz in100 Hz steps. -

fp BEF _73.0 dBm ATTEN 38 dB -w\aiy Wosbe=fon 641.60 dBm

1@ dB/

POS PK | WM

OFFSET
73.08
dB

b

CENTER 8.028080 MHz SPAN 108 .80 KkKHz
W RES BW 180 Hz VBW 188 Hz SWP 3.8 sec

£



Customer: Cubic Communications, Inc. EUT: CTX-5000 5 kW HF Transmitter

Test: Modulation Characteristics Date: December 15, 1998 Report No.: 8597
Specification: FCC Part 2, Paragraph 2.987(a} and Part 87, Paragraph 87.141
Note(s): 1. Rear Line input (632 mVp-p).

2. RF output with Audio single-tone swept input from 100-5000 Hz in100 Hz steps.

MKR 185.99997 MHz
62.40 dBm

3. H3E emission. '
Ao REF_73.@ dBm ATTEN 30 dB ey Whelgzxo

18 dB/

POS PK WM

73.0

OFFSET
da |

WYY

b

CENTER 16.020008 MHz
(Q RES BW 188 Hz VBW 180 H=z

SPAN 10 .90 kHz
SWP 3.0 sec



Customer; Cubic Communications, Inc. EUT: CTX-5000 5 kW HF Transmitter
Test: Modulation Characteristics Date: December 15, 1998 Report No.: 58597
Specification: FCC Part 2, Paragraph 2.987(a) and Part 87, Paragraph 87.141
Note(s): 1. Rear Line input (632 mVp-p).
2. RF output with Audio single-tone swept input from 100-5000 Hz in100 Hz steps.
3. H3E emission.

it e . MKR 29.080000 MHz
‘@U REF 73.0 dBm ATTEN 30 dB'wMuu#LQa“bj?, 59.90 dBm

138 dB/

POS PK

osgsg'r {W \\

2
CENTER 29.02200880 MHz SPAN 12.890 kHz
Ly RES BW 188 Hz VBW 1880 Hz SWP 3.8 sec

L




Customer: Cubic Uommumcanons, Lnc. EUT: CTX-5000 5 kW HF Transmitter

Test: Modutation Characteristics Date: December 15, 1998 Report No.: 8397
Specification: FCC Part.2, Paragraph 2.987(a) and Part 87, Paragraph 87.141
Note(s): 1. Rear Liné input (632 mVp-p).
2. RF t with Audio single-tone swept input from 100-5000 Hz in100 Hz .
3 136 entsson. eione swept e ’ o ) MKR 2.22000 MHz
Ao REF_73.2 dBm ATTEN 3@ dB qyemy-w csduode 54.30 dBm
19 dB/
POS PK { ) ‘\
OFFSET
73.0 \
dB
WMWMWMJ mﬂ
sl
CENTER 2.04000989 MH=z SPAN 190 .90 kHz
Y AES BW 188 Hz VBW 188 Hz SWP 3.8 sec

~3



Customer: Cubic Communications, Inc. EUT: CTX-5000 5 kW HF Transmitter
Test: Modulation Characteristics Date: December 15, 1998 Report No.: 58597
Specification: FCC Part 2, Paragraph 2,987(a) and Part 87, Paragraph 87.141
Note(s): 1. Rear Ling input (632 mVp-p).
2. RF output with Audio single-tone swept input from 100-5000 Hz in100 Hz steps. MKR 4.080008 MHz

3. I3E emission.
ho REF 73.08 dBm ATTEN 3@ ds'ww%fakméwjgu 52.90 dBm

1@ aB/. NV
POS PK /
OFFSET
73.0
dB

1| i

de

CENTER 4.0000@8 MHZz SPAN 10.098 kHz
" RES BW 1080 Hz VBW 180 Hz SWP 3.8 sec

~



Customer: Cubic Communications, {nc. EUT: CTX-5000 5 kW HF Transmitter

Test: Modulation Characteristics Date: December 15, 1998 Repont No.: 88597
Specification: FCC Part 2, Paragraph 2.987(a) and Part 87, Paragraph 87.141
Note(s): 1. Rear Line input (632 mVp-p). :
2. RF output with Audio single-tone swept input fi 100-5000 Hz in100 H: .
3. J3E cmission. gle-tone sweptinput from 2 inl00 Hz steps - MKR 8.2880@8 MHz
}73 REF 73.0 dBm ATTEN 30 dB'ﬂWﬂaﬂlMAMﬁ&b 53.00 dBm
10 dB/ |
POS PK \
OFFSET
73.0 j \

¥ / \

T g T e

CENTER 8.00000 MHz
Go RES BW 108 Hz

~D

1k

SPAN 10.00 kHz
VBW 180 Hz SWP 3.0 sec
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Customer: Cubic Communications, Inc. EUT: CTX-5000 5 kW HF Transmitter

Test: Modulation Characteristics Date: December 13, 1598 Report No.: $8597
Specification: FCC Part 2, Paragraph 2.987(a) and Pant 87, Paragraph 87.141

Note(s): 1. Rear Line input (632 mVp-p).

g Ez?gz;xth Audio single-tone swept input from 100-5000 Hz in100 Hz steps. MKR 16.0220088 MHz
Ap PREF_73.8 dBm ATTEN 38 dB .oy Bsbsl 55.60 dBm

1@ dB/ B s s o

ros o _ : X

OFFSET
73.08
dB

|
hl ' . Fl | |
Al
CENTER 16.020808 MHz SPAN 18.00 kHz
RES BW 188 Hz VBW 1828 Hz SWP 3.8 sec

&



Customer: Cubic Communications, Inc. EUT: CTX-5000 5 kW HF Transmitter

Test: Modulation Characleristics Date: December 15, 1998 Report No.: $8597
Specification: FCC Part 2, Paragraph 2.987(a) and Part 87, Paragraph 87.141
Note(s): 1. Rear Line input (632 mVp-p).
2. RF output with Audio single-tone swept input from 100-5000 Hz in100 Hz steps. MKR 29. @20 Bg MHz
3. J3E emission. 51 .40 dBm
REF 73.0 dBm ATTEN 34 dBﬂTﬂM#UkML*?gU _

4 M”WWWI”’W“’V“’*‘\
10 dB/ )
POS PK M‘ \

OFFSET ‘\

73.8

¥ \

1}
---"""—._-
1

SPAN 12 .28 kHz

CENTER 29.028028 MHZ Swp 3.8 sec

RES BW 180 Hz VBW 1089 Hz
R

b



Report No. S8597-08 (FCC ID: NVSCTX5000)

Test Setup for Rear Line Input (Part 2. 987(c), and Part 87, Paragraph 87.141)

Two Channel EUT Power 30dB 6 dB 6 dB 30dB Spectrum
Synthesizer Sensor Attenuator Attenuator| [Attenuator| [Attenuator| [Analyzer*
Exciter
RF — Input Output — — RF Input
Outnut Inout

Power
Meter

*Used to ensure that
power was present.

Recorded power meter

roadinnc
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b

Cubic Communications, Inc.
Modulation Characteristics
December 16, 1998

58597
FCC Part 2, Para. 2.887(c) and Part 87, Para. 87.141
FCC ID: NVSCTX-5000

oy Daokefy

70
¥
65 +
——2 MHz
60 1
——4 MHz
57 8 MHz
E 501 - 16 MHz
m
©
a —%—29 MHz
Woa5 +
40 1
35 1
30 +
25 : i t I
10 -10 -20 -30 -40 -80
Audio input (dB)
Customer: Cubic Communications, Inc. EUT: CTX-5000 5 kW HF Transmitter
Test: Modulation Characteristics Date; December 16, 1998 Report No.: 88597

Rear Line Input{ 632 mvp-p).

J3E emission.

Specification: FCC Part 2, Paragraph 2.987(c) and Part 87, Paragraph 87.141
Note(s): Rear Line input (632 mVp-p).



Cubic Communications, Inc. $8597
Modulation Characteristics FCC Part 2, Para. 2.987(c) and Part 87, Para. 87.141
December 16, 1998 FCC ID: NVSCTX-5000

Ve Wouburte,

70
¥ R
65 1+
¥ —e—2MHz
60 + —X
——4 MHz
55 + 8 MHz
_.E.._ 50 1 w16 MHZ
mn
@ .
o —%— 29 MHz
& 45 1
40 1
35 T
30 +
25 t 4 4 4 t
10 ) -10 -20 -30 -40 -50
N Audio Input {dB
S put (dB}) |
Customer: Cubic Commaunications, Inc. EUT: CTX-5000 5 kW HF Transmitter
_ Test: Modulation Characteristics Date: December 16, 1998 Report No.: 58597
Rear Line Input{ 632 mVp-p). Specification: FCC Part 2, Paragraph 2.987(c) and Part 87, Paragraph 87.141

H3E emission. Note(s): Rear Line input (632 mVp-p).



Report No. S8597-08 (FCC ID: NVSCTX5000)

Test Setup for Spurious Emissions at Antenna Terminals (Part 2, Paragraph 2.991 and Part 87, Paragraph 87.139)

Two Channel
Synthesizer

Qutnut

EUT

Exciter
RF
Inniit

Power
Sensor

30 dB
Attenuator

Input Output

6 dB
Attenuator

6 dB
Attenuator

30dB

Attenuator

Power
Meter
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Customer: Cubic Communications, Inc. EUT: CTX-5000 5 kW HF Transmitter

Test: Spurious Emissions at Antenna Terminals Date: December 15, 1998 Report No.: S8597

Specification: FCC Part 2, Paragraph 2,991 and Part 87, Paragraph 87.139

Notels): 1. J3E emission.

2.f,=2MHz. _ MKR A 2.81 MHz
Ho REF 76.4 dBm ATTEN 20 dB ey Uil~go ~64.90 dB
19 dB/
POS PK T
OFFSET
73.0
a8 MARKER A
20 9 p. MH 2z
-84 87 dB

4-4o d8

-r

=)

START 1.880 MHz STOP 20.08 MH=z
§ RES BW 10 kH=z VBW 18 kHz SWP 581U msec



Customer: Cubic Communications, Inc.

Test:

Note(s):

}?7 REF 76.4 dBm

12 dB/
POS PK
QFFSET

73.0
dbB

START 1.8 MHz
RES BW 1@ kHz

N

“

~ BUT: CTX-5000 5 kW HF Transmitter

Spurious Emissions at Antenna Terminals Date: December 15, 1998  Report No.: 88597
Specification: FCC Part 2, Paragraph 2.991 and Part 87, Paragraph 87.139

1. JAE emission.
2. f,=4 MHz.

ATTEN 20 dB «maa.y,uJo‘A&qt:N

MKR A 4.86 MHz
—-65.40 dB

| t0d8

A S i Wkttt

1i

VBW 18 kH=z

STOP 48.088 MHz

SWP 1.0

sec



Customer: Cubic Communications, Inc. EUT: CTX-5000 5 kW HF Transmitter

Test: Spurious Emissions at Antenna Terminals Date: December 15, 1998  Report No.: 58397
Specification: FCC Part 2, Paragraph 2.991 and Part 87, Paragraph 87.139
Note(s): 1. J3E emission.
% fo= 8 MR ‘ MKR A 32.21 MHz
/.p REF 76.4 dBm ATTEN 20 dB Mu)mﬂ.m#;.. -87 .18 dB
1@ dB/
POS PK T
OFFSET
73.0
aB MARKER A
3221 MHZz
-6V .10 dB
P £OdL
! I

START 2.00 MHz
B RES BW 18 kHz VBW 180 kHz

STOP B8B.0218

SWP 2.0

sec

MHZ



ﬂn REF 76.4 dBm

12 dB/
POS PK
OFFSET

73.0
dB

Customer: Cubic Communications, Inc.
Test: Spurious Emissions at Antenna Terminals

Specification: FCC Part 2, Paragraph 2.991 and Part 87, Paragraph 87.139

1. JAE emission.
2.f,=16 MHz.

Note(s):

EUT: CTX-5000 5 kW HF Transmitter
Date: December 15, 1998

Report No.: $83597

ATTEN 28 dB 1vouy Woslrsfz

MKR A 16.1 MHz
~-685.72 dB

START 2.8 MHz

X

-5

RES BW 10 KHz

VBW 1@

kHz

rbodd

STOP 4168.8 MH=z

SWP 3.8

sec



Customer: Cubic Communications, Inc.

Test:

Spurious Emissions at Antenna Terminals

EUT: CTX-5000 5 kW HF Transmitter

Date: December 15, 1998  Report No.: S8597

Specification: PCC Part 2, Paragraph 2.991 and Part 87, Paragraph 87.139

Note(s):

hﬂ REF 76.4 dBm

19 dB/
POS PK
OFFSET

73.0
dB

1, J3E emission.
2.f,=29MHz
=20 M ‘MKR A 28.2 MHz
ATTEN 20 dB 71\ osloglon -63.90 dB
MAHKER A
29 .1 MHz
—63. 90 dB
+bod8

1

START 2.8 MH=z

Q

RES BW 18 kHz

VBW 18 kHz

STOP 3080.0 MHz

SWP 7.5

sec



Report No. S8597-08 (FCC ID: NVSCTX5000)

Test Setup for Microphone Input (Part 2, Paragraph 2.987(c))

Two EUT Power 30 dB 6 dB 6 dB 30 dB Spectrum
Channel Sensor Attenuator Attenuator Attenuator Attenuator Analyzer*
Synthesizer
Microphone  RF| | [ | RF Input
Output Input Input Output
Power
Meter

*Used to ensure that

power was present.

Recorded power meter

roadinnc
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Cubic Communications, Inc. 88597

Modulation Characteristics FCC Part 2, Para. 2.987(c) and Part 87, Para. 87.141
December 16, 1998 FCC ID: NVSCTX-5000
Customer: Cubic Communications, Inc. EUT: CTX-5000 5 kW HF Transmitter
Test: Modulation Characteristics Date: December 16, 1998 Report No.: 58597

Specification: FCC Part 2, Paragraph 2.987(c) and Part 87, Paragraph 87.141

Note(s):  Microphone input (20 mVp-p). M LD ) E
v

70
65 -
——2 MHz
60 -
—m—4 MHz
55 1 8 MHz
£ 50| % - 16 MHz
m
k]
‘n'_’ —%—29 MHz
g 45 +
40 |
35 4
30 +
25 ! f 1 t t
-24 -30 -40 -50 -60 -70 -80
by Audio Input (dB)
23

Microphone Input{ 20 mVp-p).
J3E emission.



Cubic Communications, Inc. ' S8597

Modulation Characteristics FCC Part 2, Para. 2.987(c) and Part 87, Para. 87.141
December 16, 1998 FCC ID: NVSCTX-5000
Customer: Cubic Communications, Ine. EUT: CTX-5000 5 kW HF Transmitter
Test: Modulation Characteristics Date: December 16, 1998 Report No.: $8597
Specification: FCC Part 2, Paragraph 2.987(c) and Part 87, Paragraph 87.141 ' )
Note(s): Microphone input (20 mVp-p). MUO M&?#&.
70
——2 MHz
—a—4 MHz
55 + 8 MHz
E 50 + st 16 MHZ
2
E— —¥— 29 MHz
Bl 45
40 1
35 +
30 +
25 } } I : f
-24 ~30 -40 -50 -60 -70 -80

Audio Input {dB)

Q

Microphone input( 20 mVp-p).
H3E emission.



Report No. S8597-08 (FCC ID: NVSCTX5000)

Test Setup for Microphone Input (Part 2, Paragraph 2.987(a))

Two EUT Power 30 dB 6 dB 6 dB 30 dB Spectrum
Channel Sensor Attenuator Attenuator Attenuator Attenuator Analyzer
Synthesizer
Microphone  RF | |RF Input
Output Input Input Output
Power
Meter
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Customer: Cubic Communications, Inc. EUT: CTX-5000 5 kW HF Transmitter
Test: Modulation Characteristics Date: December 16, 1998 Report No.: 58597
Specification: FCC Part 2, Paragraph 2.987(a) and Part 87 Paragraph 87.141
Note(s): 1. Microphone input (20 mVp-p).
2. RF output with Audio single-tone swept input from 100-5000 Hz in 100 Hz steps.

3. H3E emission. : | MKR 2.080000 MH2z
fp REF_77.4 dBm ATTEN 2@ dB ey tbeboit 61.78 dBm

109 dB/

OFFSET h.
73.0 v
dB

L

\

CENTER 2.00008 MHz SPAN 10.00 kHz
RES BW 10@ Hz VBW 180 Hz SWP 3.8 sec




Customer: Cubic Communications, Inc. EUT: CTX-5000 5 kW HF Transmitter
Test: Modulation Characteristics Date: December 16, 1998 Report No,: 58597
Specification: FCC Part 2, Paragraph 2.987(a) and Part 87 Paragraph 87.141
Note(s): 1. Microphone input (20 mVp-p).
2. RF output with Audio single-tone swept input from 100-5000 Hz in 100 Hz steps.,

3. H3E emission. MKR 4.00000 MHZz
fp REF _77.@ dBm ATTEN 20 dB pycy daslods 61.410 dBm

12 dB/

OFFSET A MMNWWWVWWWWYM

73.0 {V‘
dB

/ V)

~1

CENTER 4.00088 MHz SPAN 10 .008 kH=z
RES BW 180 Hz VBW 102 H=z SWP 3.8 sec




Customer: Cubic Communications, Inc. EUT: CTX-5000 5 kW HF Transmitter
Test: Modulation Chatacteristics Date: Decetnber 16, 1998 Report No.: §8597
Specification: FCC Part 2, Paragraph 2.987(a) and Part 87 Paragraph 87.141
Note(s): 1. Microphone input (20 mVp-p).
2. RF output with Audio single-tone swept input from 100-5000 Hz in 100 Hz steps.

3. H3E emission. MKR 8.0080 MHz
hp FREF 77.0 dBm ATTEN 20 dB D 64.60 dBm
18 dB/

OFFSET @fﬁ“MN”W“Mmmmewq“-
73.2 [ \
dB |
¥ HAL
-l |
CENTER 8.00003 MHz SPAN 18.00 kHz
by RES BW 108 Hz VBW 10@ Hz SWP 3.0 sec

~3



Customer: Cubic Communications, Inc. EUT: CTX-5000 5 kW HF Transmitter

Test: Modulation Characteristics Date: December 16, 1998 Report No.: $8597
Specification: FCC Part 2, Paragraph 2.987(a) and Part 87 Paragraph 87.141

Note(s): 1. Microphone input (20 mVYp-p).

2. RF output with Audio single-tone swept input from 100-5000 Hz in 100 Hz steps,
3. H3E emission.

MKR 16.00000 MHz
fp REF 77.@8 dBm ATTEN 2@ dB 7oty Omsdinifam, 62.60 dBm

13 dB/

OFFSET W\

| \

CENTER 16.000@080 MHz

SPAN 10.00 kHz
RES BW 128 H=z VBW 1808 H=z

SWP 3.0 sec



Customer: Cubic Communications, Inc. EUT: CTX-5000 5 kW HF Transmitter

Test: Modulation Characteristics Date: December 16, 1998 Report No.: §8597
Specification: FCC Part 2, Paragraph 2.987(a) and Part 87 Paragraph 87.141
Note(s): 1. Microphone input (20 mVp-p),
2. RF output with Audio single-tone swept input from 100-5000 Hz in 100 Hz steps.
3. H3E emission. MKR 29.0900800 MHZz

A REF_77.8 dBm ATTEN 20 dB Moup sl 61.10 dBm
10 dB/

orrseT e '”%\

dB

'- gl

A

CENTER 29.00808 MHz SPAN 10.80 kHz
RES BW 188 Hz VBW 1080 H=z SWP 3.8 sec




Customer: Cubic Communications, Inc. EUT: CTX-5000 5 kW HF Transmitter
Test: Modulation Characteristics Date: December 16, 1998 Report No.: 88597
Specification: FCC Part 2, Paragraph 2.987(a) and Part 87 Paragraph 87.141
Note(s): 1. Microphone input (20 mVp-p).
2. RF output with Audio single-tone swept input from 100-5000 Hz in 100 Hz steps.

3. J3E emission. _ MKR 2.P080080 MH=z
hp REF_77.28 dBm ATTEN 20 dB Yhgutosdoolos 50 .60 dBm
10 dB/

OFFSET ‘ “\
73.0
dB

\

sh
CENTER 2.0003d MHz SPAN 10.80 kHz
< RES BW 188 Hz VBW 180 Hz SWP 3.8 sec
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Customer: Cubic Communications, Inc. EUT: CTX-5000 5 kW HF Transmitter
Test: Moedulation Characteristics Date: December 16, 1998 Report No.: S8597
Specification; FCC Part 2, Paragraph 2.987(a) and Part 87 Paragraph 87.141
Note(s}: 1. Microphone input (20 mVp-p).
2. RF output with Audio single-tone swept input from 106-5000 Hz in 100 Hz steps.

3. I3E emission. MKR 4.22090088 MH=z
hp FEF 77 .8 dBm ATTEN 208 dB youy Joulegs, 53.40 dBm
1@ dB/

OFFSET

73.0
dB

A

CENTER 4.00008@ MHz SPAN 10 .00 kHz
b RES BW 10@ Hz VBW 1003 Hz SWP 3.8 sec




Customer: Cubic Communications, Inc. EUT: CTX-5000 5 kW HF Transmitter

Test: Modulation Characteristics Date: December 16, 1998 Report No.: 8397
Specification: FCC Part 2,Paragraph 2.987(a) and Part 87 Paragraph 87.141
Note(s): . Microphone input (20 mVp-p).
2. RF output with Audio single-tone swept input from 100-5000 Hz in 100 Hz steps.
3. J3E emission. MKR 8.0a833 MH=z
/-P REF 77.0 dBm ATTEN 28 dB j3ygey (bl 52.40 dBm
13 dB/
OFFSET W\
73.08
dB

[ \

|
|
|
/

4
P

CENTER 8.0000@8 MHz SPAN 1@.80 kHz
b2 RES BW 100 Hz VBW 1088 Hz SWP 3.8 sec

—2H




hu REF 77.08 dBm

13 dB/

OFFSET
73.0
dB

CENTER

&

Customer: Cubic Communications, Inc. EUT: CTX-5000 5 kW HF Transmitter
Test: Modulation Characteristics Date: December 16, 1998 Report No.: $8597
Specification: FCC Part.2, Paragraph 2.987(a) and Part 87 Paragraph 87.141
Note(s): 1. Microphone input (20 mVp-p).

2. RF output with Audio single-tone swept input from 100-5000 Hz in 100 Hz steps.

3. J3E emission.
ATTEN 2@ dB Phorsy (WcodnFon

MKH

16. 22030
58 .58

MHZz
dBm

Tl

1
_----h*-""'-—.

sh

16 . 00088 MHZz

RES BW 1080 Hz VBW 188 Hz SWP 3.0

SPAN 10 .093

sec

kKHzZ



Customer: Cubic Communications, Inc. EUT: CTX-5000 5 kW HF Transmitter

Test: Moedulation Chatacteristics Date: December 16, 1998 Report No.: $8597
Specification: FCC Part 2, Paragraph 2.987(a) and Part 87 Paragraph 87.141

Note(s): 1. Microphone input (20 mVp-p).

2. RF output with Audio single-tone swept input from 100-5000 Hz in 100 Hz steps.

3. I3E emission.

MKR 29.00088 MHz

hp PREF_77.2 dBm ATTEN 28 dB magdgedhno

1@ dB/

OFFSET

73.0
db

1
H__.‘

i

CENTER 29.000398 MHz

?;; RES BW 180 Hz VBW 4188 Hz

52.20 dBm

SPAN 10.080 kHz

SWP 3.0

sec



Report No. S8597-08 (FCC ID: NVSCTX5000)

Equipment list for Occupied Bandwidth

20 dB Attenuator, P/N 589 and 590

Spectrum Analyzer

Audio Frequency Generator

Directional Coupler

Coaxial Attenuator, Model 8329-30, s/N 4414, Bird Electronic Corporation

HP 85662A, Display 3001A18426, Cal Date 9/23/99

Spectrum Analyzer HP8568B, 2928A04873, Cal Date 9/23/99

20 dB Attenuator, Pastemack 7010-20

Directional Coupler, Werlatone, Model G5444, Cal Date 6/10/99

RF Power Meter, Bird Electronics Corp., Model 4421, S/N 0141, NCR

Power Sensor, Bird Electronics Corp., Model 4024, S/N 8032, Cal Date 6/16/99

Tenuline coaxial Attenuator (30 dB), Bird Electronics Corp., Model 8329-300, S/N 1593, NCR
Two Channel synthesizer, HP, 83326A, S/N 2437A00156, Cal Date 09/15/99

Audio Synthesizer Telulex, Model SG-100, Cal Date 10/06/99
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Report No. S8597-08 (FCC ID: NVSCTX5000)

Test Setup for FCC Part 2, Paragraph 2.989 and Part 87, Paragraph 87.139(c)(1)(2)(3),
Occupied Bandwidth

Test Setup for December Test Dates

Spectrum
Analyzer
RF
Input
Audio EUT FWD REV Load
Frequency Directional
Generator . Coupler
Exciter RF Input
Output Input Qutnut

Page 66 of 93
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EUT: CTX-5000 5 kW HF Transmitter

CUSTOMER: CUBIC COMMUNICATIONS, INC.

DATE: December 14, 1998

TEST: Occupied Bandwidth

SPECIFICATION: FCC part. 2, Paragraph 2.989 and Part 87, Paragraph 87.139(c)(1)(2)(3)
1. H3E emission

NOTE(s):

hn REF &66.9 dBm

1@ dB/

OFFSET
51.8
dB

2. One

tone and CW plot.

MKAR A 3.80 kHz

Woskwifore | ~33.10 dB

ATTEN 38 dB

MARKER A | 3048
3.00 kKHZ
—331L 10 B “ M L 38 A8
W ﬂ '
CENTER 2.28088 MHz 7 o > 0 5 b sSPAN 30.00 kHz
RES BW 1880 Hz VBW 180 H=z SWP 7.5 sec

)\
~



EUT: CTX-5000 5 kW HF Transmitter
CUSTOMER: CUBIC COMMUNICATIONS, INC.

NOTE(s):

/p REF 66.9 dBm

18 dB/

OFFSET
51.0
dB

1. H3E emission
2. One tone plot.

DATE: December 14, 1998
TEST: Occupied Bandwidth
SPECIFICATION: FCC part 2, Paragraph 2.989 and Part 87, Paragraph 87.13%(c)(1)(2)}3)

e e T T T T ——

MKR A 3.08 kHz

ATTEN 3@ dB Woakor, ~33.18 dB
MARKER A& -3048
3.00 kHz
—-331 180 dB R - 378
- -0 dB
| | f\ rr ﬁ ”
l LI L] 1

CENTER 2.000838 MHz

RES BW

1803 Hz

VBW 4188 Hz

SPAN 30.00 kHz
SWP 7.5 sec



EUT: CTX-5000 5 kW HF Transmitter DATE: December 14, 1998

CUSTOMER: CUBIC COMMUNICATIONS, INC. TEST: Occupied Bandwidth
SPECIFICATION: FCC part 2, Paragraph 2.989 and Part 87, Paragraph 87.139(c)(1}(2)(3)
NOTE(s): 1. H3E emission
2. One tone and CW plot. . MKR A 2.97 kHz
REF 67.3 dBm ATTEN 30 dB Udoharefen ~36.70 dB
i | — T T . ¥
] ¢ )
1 dB/ | I
;
""'"” ]
OFFSET . - U SENDEN ? ;
51 .0 ]. ;
dB A g
MARKER A _ b ] - 3048
2.97 kHZzZ | s
 —36.70 4B | ﬂ | 4 34
N % '
N . -bodf
| by |
| |
i i
: I f |l' P
i s
| L EL . e . . } i I
CENTER 4.00@00 MHz ° 3 } b SPAN 38.80 kHz
o RES BW 100 Hz VBW 188 Hz SWP 7.5 sec

-0



EUT: CTX-5000 5 kW HF Transmitter DATE: December 14, 1998

CUSTOMER: CUBIC COMMUNICATIONS, INC. TEST: Occupied Bandwidth
SPECIFICATION: FCC part 2, Paragraph 2.989 and Part 87, Paragraph 87.139(c)(1)(2)(3)
NOTE(s): 1. H3E emission

2. One tone plot.

MKR A 2.97 kHz

fp REF_67.3 dBm ATTEN 38 dB macy W eebeion | ~-36.70 dB
—
16 dB/ &_ |
OFFSET
51.0
ds
MARKER A& aodB
2.97 kHZ i
—~-36|. 70 dB % L 3248
L W -4odB
| | .
T
CENTER 4.00028 MHz b , ‘ “  SPAN 3@ 08 kHz
D RES BW 188 Hz VBW 108 H=z SWP 7.5 sec

A\



EUT: CTX-5000 5 kW HF Transmitter DATE: December 14, 1998

CUSTOMER: CUBIC COMMUNICATIONS, INC. TEST: Occupied Bandwidth
SPECIFICATION: FCC 2, Paragraph 2. ]
NOTE(), : HsEp::tﬁissiofagmp 989 and Part 87, Paragraph 87.139(c)(1)(2)(3)
2. One tone and CW plot. MKR A ~1.47 kKHz
/'P REF 66.8 dBm ATTEN 30 dB mawy . -35.90 dBb
183 dB/ F
OFFSET
541.0
as MARKER A - j 3048
—41 .47 khz
—-35. 90 B ] oy
ff .;
-podB
ﬂ ﬂ | ﬂ ﬂ
—H

y 1N
CENTER 8.00088 MHz ' b 3 u
2 RES BW 1008 Hz VBW 100 Hz

SPAN 30.00 kHz
SWP 7.5 sec



EUT: CTX-5000 5 kW HF Transmitter DATE: December 14, 1998

CUSTOMER: CUBIC COMMUNICATIONS, INC. TEST: Occupied Bandwidth
SPECIFICATION: FCC part 2, Paragraph 2.989 and Part 87, Paragraph 87.139(c)(1X2)(3)
NOTE(s): 1. H3E emission
2. One tone plot. MKR A —1.47 kH=z
fp REF_66.8 dBm ATTEN 38 dB ynauy Weak o ~35.90 dB
123 dB/ 4’
OFFSET
51.0
a8 MARKER A 2008
-1 .47 KkHzZ
—S 5 3 9 E d B - *» o 3!dB
~Go B

ﬁ
=r-

W

v' l ll I' ¥ "

L e B
CENTER B.@00028 MHz o 3 ° L SBAN 30.80 kHz
N RES BW 1808 Hz VBW 188 Hz SWP 7.5 sec




EUT: CTX-5000 5 kW HF Transmitter DATE: 19 January 1999

CUSTOMER: CURIC COMMUNICATIONS, INC. TEST: Occupied Bandwidth
! / 9 ?? SPECIFICATION: FCC part 2, Paragraph 2.989 and Part 87, Paragraph 87.139(c)(1)(2)(3)
/ / NOTE(s): 1. H3E emission
2. One tone and CW plot. MEKR A 2.94 kHz
, ; -30. 48 dB
}ry REF 88.@ dBm ATTEN 39¥da—ﬂwﬁﬁ¢hﬁwﬁﬁﬁ_ y I
19 dB/ | B
OFFSET .. .
5.8
ci3 ) T L= 30AR
I ‘
l || i
' 1 Li em . i : . 2, lit *'3- o ib S;}M BBI 2 ki._;
| - T W ? b e ; . - . ?.
CENTER 16.028088 MMz | | el -
3 RES BW 1D@ H=z VBW 4D8 Hz BWP 7.5 se



EUT: CTX-5000 5 kW HF Transmitter DATE: 19 Januvary 1999

) /( q /?7 CUSTOMER: CUBIC COMMUNICATIONS, INC. TEST: Occupied Bandwidth
i SPECIF!CATION FCC part 2, Paragraph 2.989 and Part 87, Paragraph 87.139(c)(1)(2X3)
NOTE(s): 1. H3E emission

2. One tone plot. \ MKR A 2.94 kKHzZ

/y; REF_68.2 dBm ATTEN 32 dB woshonTln ~3@.40 dB
¥ e B anae SRR b y

1

18 dB/

OFFSET —o o o

52.0 : -

an

1’}
—— ]
——
e ——
———— )
1

t__—u__.__ﬂ_m_L - r—— g = - L..___ e et e o e s e — _|il cee e e M e e __i P, _i e

CENTER 18.20089 MHA 2 0 7 (¢ SPAN 3D.00 kHz

é RES BW 1008 H=z VBW 198 H=z SwWP 7.5 sec



EUT: CTX-5000 5 kW HF Transmitter DATE: December 14, 1998

CUSTOMER: CUBIC COML__‘[UNICATIONS, INC. TEST: Occupied Bandwidth
SPECIFICATION: FCC part 2, Paragraph 2,989 and Part 87, Paragraph 87.139(c)(1)(2)(3)
NOTE(s): 1. H3E emission .

2. One tone and CW plot. MKR A 3.88 kHz
fp REF_66.9 dBm ATTEN 38 dB Trov wosk-efe. ~40 .60 dB
10 dB/

OFFSET
S1.0
dB
MARKER / 2048
3.00 kHz
—40 2 6 z Cﬂ B L 348
~bod8
LA
' ; 5 ' ' ; o .
CENTER 29.00088 MHZ b : 3 o SPAN 30°808 kHz

t;‘\ RES BW 198 H=z VBW 18&8 Hz

SWP 7.5 sec



EUT: CTX-5000 5 kW HF Transmitter

CUSTOMER: CUBIC COMMUNICATIONS, INC.

DATE: December 14, 1998
TEST: Occupied Bandwidth

SPECIFICATION: FCC part 2, Paragraph 2.98% and Part 87, Paragraph 87.139(c)(1X{2)(3)

NOTE(s):

1. H3E emission
2. One tone plot.

MKR A 3.880 kHz

fp REF_66.9 dBm ATTEN 38 dB mag Weckfas -40 .60 dB
10 dB/
OFFSET
51.0
a8 MARKER A 3048
3.00 kHZ |
—401L 60 dB L 3pds
” -0 dB
|| T
| .

CENTER 29.00088 MHZ

~)
™

RES BW 188 Hz

VBW 10828 Hz

P

5

b

SPAN 30.0@0 kHz

SWP 7.5

sec



EUT: CTX-5000 5 kW HF Transmitter DATE: December 14, 1998

CUSTCMER: CUBIC COMMUNICATIONS, INC. TEST: Occupied Bandwidth
SPECIFICATION: FCC part 2, Paragraph 2.989 and Part 87, Paragraph 87.139%(c)(1)(2X3)
NOTE(s): 1. JAE emission.
2. Two tone and CW plot. ] ‘ MKR A 3.12 kHz
AEF 67.0 dBm ATTEN 38 dB .oy Woel—2fe ~-33.90 dB
i
1@ dB/
OFFSET
51 .0
aB MARKER_ A | 308
3.12 kHz
—~33,90 dB ﬂ 3448
bodB
4 q “
iy 'r']l' Iy jl' T 1[""
: _LMJ hlt"‘;l IIJ.']-
T ] ) : :
! : | sh : | |
CENTER 2.28008 MHz | b 3 s 5 2 SPAN 30.080 kHz
N RES BW 180 H=z VBW 100 H=z SWP 7.5 sec

~



EUT: CTX-5000 5 kW HF Transmitter DATE: December 14, 1998

CUSTOMER: CUBIC COMMUNICATIONS, INC. TEST: Occupied Bandwidth
SPECIFICATION: FCC part 2, Paragraph 2.989 and Part 87, Paragraph 87.139(cX1)(2)(3)
NOTE(s): 1. J3E emission.

2. Two tone plot.

MKR A 3.12 kHz

,77 REF 67.08 dBm ATTEN 38 dB gravgWadi o, —-33.90 dB
10 dB/
OFFSET
51.0
[ MARKER 4 3648
3.12 kHZ
—331L 98 B £ - "L -3 de
F ﬂ -bogl
| ] | L]
i i
| ] I l L}
th I |
CENTER 2.00009 MHz ) 0 3 b sBbAN 30.00 KHz

Q RES BW 180 Hz VBW 10080 H=z

SWP 7.5

sec



EUT: CTX-5000 5 kW HF Transmitter DATE: December 14, 1998

CUSTOMER: CUBIC COMMUNICATIONS, INC. TEST: Occupied Bandwidth
SPECIFICATION: FCC part 2, Paragraph 2.989 and Part 87, Paragraph 87.13%(c)(1)(2)}(3)
NOTE(s): 1. J3E emission. _
2. Two tone and CW plot. . MKR A 3.18 kHz
/P REF 67.0 dBm ATTEN 39 dB “YYW“#MM“#"‘ -36.989 dB
128 dB/
OFFSET
51.08 |
dB MARKER A 3048
3.18 kHzZ |
~36.90 dB { 38

5 n mﬂ ~6dB

CENTER 4.00000 MHzt1 b j 6 5 [ SBAN 30.P0 kHz
3 RES BW 198 H=z VBW 100 Hz SWP 7.5 sec

~0



EUT: CTX-5000 5 kW HF Transmitter DATE: December 14, 1998

CUSTOMER: CUBIC COMMUNICATIONS, INC. TEST: Occupied Bandwidth
SPECIFICATION: FCC part 2, Patagraph 2.989 and Part 87, Paragraph 87.139(c)(1)(2)(3)
NOTE(s): 1. J3E emission.

2. Two tone plot, . MKR A 3.18 KkH2z
hp REF_67.2 dBm ATTEN 3@ dB /"0y Waskorde ~36.90 dB
10 dB/

OFFSET
51.0
aB MARKER A odB
3.18 kHZ
—-36L9 dB - | 3948
j _bodA
i i
ﬂ | A . n i § "
_ b ,
CENTER 4.00000 MHz b 3 b } b SPAN 308.088 kHz
< RES BW 188 Hz VBW 180 Hz SWP 7.5 sec



EUT: CTX-5000 5 kW HF Transmitter DATE: December 14, 1998
CUSTOMER: CUBIC COMMUNICATIONS, INC. TEST: Occupied Bandwidth
SPECIFICATION: FCC part 2, Paragraph 2.989 and Part 87, Paragraph 87.139(c)X(1)(2)(3)

NOTE(s): 1. JAE cmission.

MKR A —-1.082 kHz

2. Two tone and CW plot. , )
ho REF 67.7 dBm ATTEN 38 dB ey U plosfo _36 . 18 dB
19 dB/
POS PK
OFFSET
51.0
ans MARKER & st
~1 .02 kKHz
—-36. 190 dB  cpdf
ﬂ -bodB

i th
CENTER 8.00013 MHz | b 3 ? 3
- RES BW 188 Hz VBW 1@@ Hz

e Y

b

SFAN 30.00 kHz

SWP 7.5

sec




EUT: CTX-5000 5 kW HF Transmitter DATE: December 14, 1998
CUSTOMER: CUBIC COMMUNICATIONS, INC. TEST: Occupied Bandwidih
SPECIFICATION: FCC part 2, Paragraph 2.989 and Part 87, Paragraph 87.139(c)(1)(2)(3)
NOTE(s): 1. J3E emission.
2. Two tone plot.

MKR A —-1.02 kHz

Hp FEF_87.7 dBm ATTEN 38 dB norgWologf ~36. 10 dB
18 dB/
POS PK
OFFSET
51.0
aB MARKER A nods
—1.@2 kH=z
—-36L 13 dB M _3pdB
ﬂ -bodB
n A i1, . I A
! w J Hw
CENTER 8.00813 MHz | b z K 3 b  SPAN 30.08 kHz
RES BW 188 Hz VBW 188 Hz SWP 7.5 sec



EUT: CTX-5000 5 kW HF Transmitter DATE: 19 January 1999

/ CUSTOMER: CUBIC COMMUNICATIONS, INC. TEST: Occupied Bandwidth
M/ 7/ ? ? SPECIFICATION: FCC part 2, Paragraph 2.989 and Part 87, Paragraph 87.139(cX1)(2)(3)
NOTE(s): 1. J3E emission.
2. Two tone and CW plot. , MEKR A 3,045 xHz
fvw; REF 68.0 dBm ATTEMN 320 dB ~35 .00 dB
K st S o > e
18 QB/’"
OFFBET .
51.0
dB
- 30d8
“ ﬂ -todB
1Jl| ’3I| * l .
L .' "1 fl; |
CENTER 16.20059 MM b } ? 3 b SPAN 30.00 KH=-
RES BW 4188 Hz VEk 180 Hz SWP 7.5 sec

"G}



EUT: CTX-5000 5 kW HF Transmitter DATE: 19 January 1999

/ CUSTOMER: CUBIC COMMUNICATIONS, INC. TEST: Occupied Bandwidth
/ ?/ % SPECIFICATION: FCC part 2, Paragraph 2.989 and Part 87, Paragraph 87.139%(c)(1)(2)(3)
NOTE(s): 1. J3E emission.

2. Two tone plot.

L

Fr REF B688.0 dBm ATTEN 38

ﬂ

;('.. . r,,__,,...... e - .fi_. . ! !
i3 dB/ | | *
OFFSET oo .. .
51.0 |
das |
CENTER 416.020838 MHZ b 5 ©
R RES BW 100 H=z VBW 4188 Hz

a8 ey Oodga,

j

MKR A 3,045 kKHzZ
—31.028 dB

oy 1

!

+ - wem <3008

4+ 3B

”ﬂ _ 6o d8

s@ar 30.00 kHz

SWrP 7.8 sec



EUT: CTX-5000 5§ kW HF Transmitter DATE: December 14, 1998

CUSTOMER: CUBIC COMMUNICATIONS, INC. TEST: Occupied Bandwidth

SPECIFICATION: FCC part 2, Paragraph 2.989 and Part 87, Paragraph 87.13%{c)(1)(2)(3)

NOTE(s): 1. J3E emission. %

2. Two tone and CW plot. MKR A 3.15 kHz

fy; FEF_66.4 dBm ATTEN 3@ dB 7"&t “oske o, ~37.90 dB
183 dB/
OFFSET

54.0
a8 MARKER A -30 4B
3.19% KHZ

~37.92 dB Ak( 35 4B

}‘ ﬂ -0od B

L WL

1LY

CENTER 29.28800 MHZ] v ) ? f. & SPAN 30.80 kHz
SWP 7.5 sac

%& RES BW 10@ Hz VBW 100 Hz



EUT: CTX-5000 5 kW HF Transmitter DATE: December 14, 1998 __
CUSTOMER: CUBIC COMMUNICATIONS, INC. TEST: Occupied Bandwidth
SPECIFICATION: FCC part 2, Patragraph 2.989 and Part 87, Paragraph 87.139(c)(1)(2)(3)

NOTE(s): i. J3E emission.! >
ATTEN 38 dp {7y Wosberfa.

2. Two tone plot.

MKR A 3.15 kH2z

/Lp REF 66.4 dBm —-37 .98 dB
18 dB/
OFFSET
54.0
aB MARKER A 3048
3.16 kHz
—~37.90 dB ” 7’ - s¢ olf

Lo dB

il

ol

'

i

CENTER 28.0880J0 MH ¢ 3 0 3
RES BW 100 Hz VBW 188 H=z

(

SQZN 30 .08 kHz

SWP 7.5

sec




Report No. S8597-08 (FCC ID: NVSCTX5000)

7 SIGNATURE PAGE

GENERAL REMARKS:

SUMMARY:
All tests according to United States Standard 47 CFR Part 15, Subpart B
B - Performed

O - Not Performed

The Equipment Under Test
B - Fulfills the general approval requirements cited on page 1.

O - Does not fulfill the general approval requirements cited on page 1.

- TOV PRODUCT SERVICE, INC. -

Responsible Engineer:

Mary Washington
(EMC Engineer)

Page 87 of 93
Rev.No 1.0



Report No. S8597-08 (FCC ID: NVSCTX5000)

8. Data tested by Cubic Communications, Test Setup, and Attestation Statement

Frequency Stability, Part 2, Paragraph 2.995, and Part 87, Paragraph 87.133

Page 88 of 93
Rev.No 1.0



Cubic Communications, |nc. : 58597
Frequency Stability FCC Part 2, para. 2.995 and Part 87, Para. 87.133
January 15, 1999 FCC ID; NVSCTX-5000

Frequency Stability

30.0000045

30.000004 +

30.0000035 -

30.000003 -

——Freq (MHz) |

30.0000025 -

Frequency {MHz)

30.000002

F

30.0000015 -

30.000001 f ; t 4 f ¢ } t t
22 -30 -20 -10 0 10 20 30 40 50 22

,i Temp (C)



Test Procedure for Temperature Stability Test Wed 1-13.99

A. Description: The requirements are that the "frequency determining unit" be checked from
-30°C to +50°C. The unit must "soak" for one hour before the measurement is taken. This means that
the test will be 8 hours,

The only part of the CTX-5000 that must be in the Temperature chamber is the T-4180.

The frequency measurement is taken from the output of the CTX-5000 with a frequency counter
(HP5386A) through an appropiate amount of attenuation. The power need not be SkW - use 100W.

The resolution of the frequency counter will be 0.1 Hz.

Longer Control and RF coax cables must be used between the T-4180 in the chamber and the
controller in the CTX-5000.

(Step #)

- B. Procedurg: 1. Begin: Put the warmed-up T-4180, tuned to 30.0 MHz, into the
temperature chamber. Connect it to the CTX-5000. Make a baseline frequency
measurment at ambient temperature (+22°C).

2. Time 0: Turn on the temp chamber and set it to -30°C. Wait 1 hour.

3. Time 1. Key the CTX-5000 and make a frequency measurement.

Set the temperature chamber to -20°C. Wait one hour.

4. Time 2: Key the CTX-5000 and make a frequency measurement.
Set the temperature chamber to -10°C. Wait one hour.

5. Time 3: Key the CTX-5000 and make a frequency measurement.
Set the temperature chamber to 0°C. Wait one hour.

6. Time 4; Key the CTX-5000 and make a frequency measurement.
Set the temperature chamber to +10°C. Wait one hour,

7. Time 5: Key the CTX-5000 and make a frequency measurement.
Set the temperature chamber to +20°C. Wait one hour,

8. Time 6: Key the CTX-5000 and make a frequency measurement.
Set the temperature chamber to +30°C. Wait one hour.

9. Time 7: Key the CTX-5000 and make a frequency measurement.
Set the temperature chamber to +40°C. Wait one hour.

10. Time 8: Key the CTX-5000 and make a frequency measurement. -
Set the temperature chamber to +50°C. Wait one hour.

11. Time 9: Key the CTX-5000 and make a frequency measurement.
Set the temperature chamber to +22°C. Wait one hour.

12. Time 10. Key the CTX-5000 and make a final baseline freq. measurement.

Temp/ Hours 60 r 2 3 4 5 6 7 8 g 10

+50°C 10--11
+40°C 9eremv 10
+30°C 8orre- 9
+20°C - Teene 8 1112
+10°C GmeeneT
0°C R
-10°C JoeensS
20°C 3oend 49
230°C 2emenn3

FCCTEST.5KT Created 11-12-98 12 January 14, 1999



TEST DATA SHEET
TEMPERATURE STABILITY TEST
CTX-5000
1-15-99

Verify that the frequency of the CTX-5000 remains +10 Hz from -30°C to +50°C.,

Step 1
Step 2
Step 3
Step 4
Step 5
Step 6
Step 7
Step 8
Step 9
Step 10
Step 11

Step 12

1 e

l-l Vi jqq

FCCTEST.5KT Created 11-12-98

Temp (°C)  Frequency (Hz)
_+2_ 30,000002Y
30 36,00000 39
_ 20 20,00000 4 D
_-10 20,00000 40
0 2000000 3§
__+10 20.0000035
420 20, 00000 3 2-
430 %516 0000 2.9
440 20, 00000 2.6
__+50 32 .ppo000TS
422 20,00000 PA

13

January 14, 1999

gl



TEMPERTURE STABILITY TEST
FCC CERTIVICATION
CTX-5000
5 kW TRANSMITTER

A. Purpose: To verify the frequency stability of the CTX-5000 across the full required temperature
range.

B. Specification: Less than 10 hz change from -30°C to +50°C in 10°C increments.

_ C. Eguipment:
Temperature Chamber
2 kW 30 dB Attenuator Bird 8329-300 864 ANCR
250 W 20 dB Attenuator Winschal 45-20-33 N/A  WCER
Frequency counter HP 5386A CAL PATE: 10599

D. Set Up: The T-4180 has the 10 MHz OCXO inside which controls the accuracy of the
transmitted frequency. Set the frequency to the highest frequency, 30.0 MHz

Remove the T-4180 from the CTX-5000 and place it inside the temperature chamber.
Connect the following cables: Remote control, AC power, CTX Controller and RF QOut.

Connect the RF output of the CTX-5000 to a 2 kW, 30 dB attenuator. Connect a 20 dB
attenuator and a frequency counter to the output of the 30 dB attenuator.

Transmitt at 100 W to verify that the frequency counter reads the RF output. Set the
temperature chamber to the temperatures shown in the following procedure. Let the T-4180
soak for 1 hour at each temperture. Transmitt to verify that the frequency is within
spectfications. Go to the next frequency.

E. Diagram:

NVICTX-5000
EXCITER J
T4100
TEMMERATURE
CHAMBER
COUNTER ATTN

RIS e Y ) A

50w -

qs

FCCTEST.5KT Created 11-12-98 15 February 19, 1999



F. Procedure:  (Step#)

1. Begin: Put the warmed-up T-4180, tuned to 30.0 MHz, into the

temperature chamber. Connect it to the CTX-5000. Make a baseline frequency

measurment at ambient temperature (+22°C).

2. Time O: Turn on the temp chamber and set it to -30°C. Wait 1 hour.

3. Time 1: Key the CTX-5000 and make a frequency measurement.

Set the temperature chamber to -20°C. Wait one hour.

4, Time 2: Key the CTX-5000 and make a frequency measurement.
Set the temperature chamber to -10°C. Wait one hour.

5. Time 3: Key the CTX-5000 and make a frequency measurement.
Set the temperature chamber to 0°C. Wait one hour.

6. Time 4: Key the CTX-5000 and make a frequency measurement.
Set the temperature chamber to +10°C. Wait one hour.

7. Time 5: Key the CTX-5000 and make a frequency measurement.
Set the temperature chamber to +20°C. Wait one hour,

8. Time 6: Key the CTX-5000 and make a frequency measurement.
Set the temperature chamber to +30°C. Wait one hour.

9. Time 7. Key the CTX-5000 and make a frequency measurement.
Set the temperature chamber to +40°C. Wait one hour.

10. Time 8: Key the CTX-5000 and make a frequency measurement.
Set the temperature chamber to +50°C. Wait one hour.

11. Time 9: Key the CTX-5000 and make a frequency measurement,
Set the temperature chamber to +22°C. Wait one hour.

12. Time 10: Key the CTX-5000 and make a final baseline frequency
measurement.

Temp/ Hours 0o 1 2 3 4 5 6 7 8 9 10

+50°C 10----11
+H0°C  —
+30°C R
+20°C  R— ] 7-----8 11----12
+10°C o
0°C .
-10°C 43
-20°C 3-----4
-30°C y -
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Fab-18-99 09:26 EMC Dept. 619.546.0364

To Whom it May Concern:

This is to certify that the test data performed by Cubic Communications, Inc. for FCC ID:
NVSCTX-5000 was performed according to the CFR 47 paragraphs reference on the data
records.

W-//ZAM/ £, ’%f/h/ﬂ/

" Kigned Printed

94



