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WARRANTY POLICY

GROUND AND MARINE PRODUCTS

Sunair Electronics warrants each equipment manufactured by it to be free from defects in
material or workmanship, under normal use for the lesser of one (1) year from the date of
installation or 15 months from date of shipment by Sunair.

Sunair will repair or replace, at its option, any defective equipment or component of the
equipment returned to it at its factory, transportation prepaid, within such warranty period.
No reimbursement will be made for non-factory repair charges.

This warranty is void if equipment is modified or repaired without authorization, subject to
misuse, abuse, accident, water damage or other neglect, or has its serial number defaced
or removed.

THIS WARRANTY IS ESPECIALLY IN LIEU OF ANY AND ALL OTHER WARRANTIES
EXPRESSED OR IMPLIED, INCLUDING ANY IMPLIED WARRANTY OF MERCHANT-
ABILITY OR FITNESS FOR A PARTICULAR PURPOSE. The obligation and responsibility
of Sunair shall be limited to that expressly provided herein and Sunair shall not be liable for
consequential or other damage or expense whatsoever therefore or by any reason thereof.

Sunair reserves the right to make changes in design or additions to or improvements in its
equipment without obligation to install such additions or improvements in equipment
theretofore manufactured.

"® SUNAIR ELECTRONICS, INC.
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PRODUCT SERVICE:

In case of difficulty please contact the Sunair
Product Service Department, between the hours
of 8:00 AM and 5:00 PM Eastern Time or write
to:

Product Service Dept.
Sunair Electronics, Inc.
3101 SW Third Avenue

Ft. Lauderdale, FL 33315-3389
U.S.A

Telephone: (954) 525-1505
Fax: (954) 765-1322

e-mail: techsupport@sunairhf.com

TRAINING:

Sunair offerstraining programs of varying lengths
covering operation, service, and maintenance
of all Sunair manufactured equipment. For
details please contact the Product Service
Department.




SUNAIR RT-9000

Section

TABLE of CONTENTS

Description Page

GENERAL INFORMATION

11 SCOPE OF MANUAL 1-1
1.2 PURPOSE OF EQUIPMENT 1-1
1.3 GENERAL DESCRIPTION 1-1
1.4  TECHNICAL SPECIFICATIONS 12

1.41 GENERAL 1-2
1.42 RECEIVER SECTION 12
1.4.3 TRANSMITTER SECTION 1-3
1.4.4 ENVIRONMENTAL 1-3

15 HIGH FREQUENCY PROPAGATION 1-4
1.6  ALE (Automatic Link Establishment) MODEMS 1-4
1.7 EQUIPMENT SUPPLIED 1-5
1.8 OPTIONS AVAILABLE : 1.5
INSTALLATION
21 GENERAL 2.1
22  UNPACKING AND INSPECTION 2.1
2.3  RETURN OF EQUIPMENT TO FACTORY 2-1
2.4  GENERAL INSTALLATION AND MOUNTING INFORMATION ~ 2-2

2.4.1 GENERAL INSTALLATION 2.2
2.42 BASE STATION INSTALLATION 2.5
2.4.3 VEHICULAR INSTALLATIONS 2.9
2.4.4 MARINE INSTALLATIONS 2.10
2.4.5 RACK INSTALLATIONS 211
25 ANTENNAS AND GROUND SYSTEMS 2.12
251 GENERAL 212
252 NARROW BAND 50 OHM ANTENNAS 212

2.5.3 RANDOM LENGTH NON-RESONANT ANTENNAS 2-13
2.5.4 BROADBAND 50 OHM ANTENNAS 2-13




SUNAIR RT-9000

TABLE of CONTENTS (Cont...)

Section Description
i OPERATION
3.1 GENERAL
3.2 PRIMARY OPERATIONS

3.3

3.4

Page change: 01/25/02

3.2.1 TRANSCEIVER SET UP FOR MODE, AGC AND

TRANSMIT POWER

3.2.2 ESTABLISHING AN OPERATING FREQUENCY

3.2.3 TRANSMIT TUNING

3.2.4 ANTENNA COUPLER TUNING
3.2.5 MANUAL TUNING

3.2.6 PANEL LIGHTING

 3.2.7 OPERATING WITH PRE-SET CHANNELS

3.2.8 MANUAL CHANNEL SCANNING

3.2.9 LOADING PRE-SET CHANNEL FREQUENCIES

3.2.10 BFO OPERATION

EQUIPMENT SET UP

3.3.1 BITE (Built In Test Equipment)

3.3.2 METER FUNCTIONS

3.3.3 SPEAKER ON/OFF FUNCTION

3.3.4 ‘MHZ or ‘kHzZ' FREQUENCY DISPLAY
3.3.5 LOCAL/REMOTE OPERATION

3.3.6 TIME DISPLAY

3.3.7 CHANNEL CLEARING / SOFTWARE REVISION

LEVEL / ALE CLEARING

9000 SERIES EQUIPMENT REMOTE CONTROL

I/O ACCESS USING CODE KEY
3.3.8 'l/O’ PORT SET UP
3.3.9 ADDRESS
3.3.10 ‘CW’ KEY AND FILTER OPTIONS
3.3.11 LINE AUDIO SELECTION
ADVANCED OPERATIONS
3.4.1 RECEIVER SCANNING

Page

3-1

3-3

3-6
3-6

3-8
3-8

3-10
3-13
3-14
3-14
3-17
3-19
3-20
3-21
3-22

3-24

3-24A
3-25
3-28
3-29
3-30
3-31
3-31



SUNAIR RT-9000

Section

TABLE of CONTENTS (Cont...)

Description

3.4.2 AUTOMATIC LINK ESTABLISHMENT (ALE)
PROGRAMMING
3421 GENERAL
3.4.22 ESTABLISHING ALE-IDs
3.4.3 AUTOMATIC LINK ESTABLISHMENT (ALE)
OPERATION
3.4.4 SOUNDING
3.4.5 NET CALL
3.451 PLACING ANET-CALL
3.4.6 ALL CALL
3.4.7 BREAK LINK COMMAND
3.4.8 OPTIONS
3481 LYNCOMPEX
3482 OVEN
3483 DATAFILTER
3484 RADIOSECURITY
3485 PRE-SELECTOR

IV THEORY OF OPERATION

4.1
4.2

GENERAL

COMMON SECTION

4.2.1 FRONT PANEL ASSEMBLY 1A1

4.2.2 MICROPROCESSOR ASSEMBLY 1A2A1
4221 GENERAL
4222 MICROPROCESSOR U2

Page

3-33
3-33
3-35

3-39
3-44
3-47
3-47
3-49
3-51
3-51
3-51
3-53
3-53
3-53
3-55

4-1
4-1
4-1
4-1
4-2
4-2
4-2

4223 ERASABLE PROGRAMMABLE READ ONLY MEMORY

(EPROM) U13 AND U14

4-2

4224 STATIC RANDOM ACCESS MEMORY (SRAM) U3 4-2
4225 ELECTRICALLY ERASABLE PROGRAMMABLE READ

ONLY MEMORY (EEPROM) U8
4226 OPTIONAL SMART WATCH U14(A)
42.3 OPTOCOUPLER ASSEMBLY 1A2A1A1

4-3
4-3
4-3

Page change: 01/25/02




SUNAIR RT-9000

Section

4.3

4.4

5.1

5.2

5.3

54

Page change: 01/25/02
iv

TABLE of CONTENTS (Cont...)

Description

4.24 SYNTHESIZER ASSEMBLY 1A2A2

4241
4242
4243
4244
4245

GENERAL
THIRD L.O./BFO ASSEMBLY 1A2A2A3

' SECOND L.O. ASSEMBLY 1A2A2A2

FIRST L.O. ASSEMBLY 1A2A2A1
REFERENCE LOOP AND DOUBLER
ASSEMBLY 1A2A2A4

4.2.5 1/0 ASSEMBLY 1A2A8

RECEIVER SECTION

4.3.1 GENERAL SIGNAL FLOW

EXCITER SECTION

4.4.1 GENERAL SIGNAL FLOW

Vv FAULT ISOLATION/MAINTENANCE AND REPAIR

GENERAL

DISASSEMBLY

5.2.1 TOP OR BOTTOM TRANSCEIVER COVER REMOVAL

TEST SET UP
5.3.1 PRELIMINARY

BITE

5.4.1 PRELIMINARY
5.4.2 COMMON MODULES

5.4.21
5422
5423
5.4.24
5425

FRONT PANEL FAULT
CPU FAULT

/O FAULT
SYNTHESIZER FAULT
POWER SUPPLY FAULT

5.4.3 RECEIVER MODULES

5431
5432
5433

AUDIO FAULT
IF FAULT
FRONT END FAULT

544 TRANSMITTER MODULES

5.4.4.1

AUDIO FAULT

Page

4-3
4-3

4-4
4-4
4-4

4-4
4-5

4-7
4-7

5-1
5-1

5-1
5-1
5-1

510
5-10

5-11
5-11
5-11
5-15
5-20
5-20
5-20
5-20
5-20
5-20



SUNAIR RT-9000

Section

vi

5.5

5.6
5.7

5.8

5.9

TABLE of CONTENTS (Cont...)

Description

5442 IFFAULT

5443 FRONT END FAULT
54.44 POWERAMP FAULT
5.4.45 FILTER MODULE FAULT

Page

5-20
5-21
5-21
5-21

TROUBLESHOOTING WITH SELF-SURVEILLANCE BITE 5-21

5.5.1 DC TO DC POWER SUPPLY
5.5.2 AC POWER SUPPLY

5-21
5-21

5.5.3 SELECT/DISTRIBUTION REFERENCE AMPLIFIER 5-21

TEST EQUIPMENT REQUIRED OR EQUIVALENT
RECEIVE ALIGNMENT AND CHECKS »

5.7.1 REFERENCE OSCILLATOR (TCXO)

5.7.2 SENSITIVITY USB

5.7.3 SPEAKER AUDIO INPUT

5.7.4 AUTOMATIC GAIN CONTROL

5.7.5 A/B LINE AUDIO OUT

5.7.6 SQUELCH

TRANSMIT ALIGNMENT AND CHECKS

5.8.1 AUTOMATIC LEVEL CONTROL (ALC)

5-25
5-29
5-29
5-29
5-31
5-32
5-32
5-33
5-33
5-34

5.8.2 LOW POWER AUTOMATIC LEVEL CONTROL (ALC) 5-34

5.8.3 AUTOMATIC CARRIER CONTROL (ACC)
5.8.4 VSWR AUTOMATIC LEVEL CONTROL (ALE)
5.8.5 AM MODULATION

5.8.6 USB/LSB MODULATION

5.8.7 TRANSCEIVER OUTPUT FREQUENCY
5.8.8 A/B TRANSMIT LINE LEVEL

5.8.9 SOFTWARE SWITCH SETTING CHECKS
SCHEMATICS AND PARTS LISTS

5-35
5-35
5-36
5-37
5-37
5-38
5-39
5-41

OPTIONS SEE SECTION VI FOR TABLE OF CONTENTS i/ii

Page change: 01/25/02

v



SUNAIR RT-9000

TABLE of ABBREVIATIONS

ADDR Address

AGC  Automatic Gain Control
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ARQ  Automatic Request

AUD  Audio

AUTO Automatic

AUX - Auxiliary
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BFO  Beat Frequency Oscillator
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BRD  Board
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CPLR . Coupler

CPU  Computer

CW Carrier Wave

dB Decibel
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DSBSC Double Sideband Suppressed Carrier

DSP Display
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EEPROM Electrically Erasable and Programmable Read
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EPROM Electrically Programmable Read Only Memory
EMI Electromagnetic Radiation Interference
ENTR . Enter
FAX Facsimile
FEC Forward Error Correction
FREQ Frequency
FSK Frequency Shift Keying
FWD  Forward
GRP  Group
HF High Frequency
Hz Hertz
IC Integrated Circuit
IF Intermediate Frequency

VO  Input/Output

IONCAP lonospheric Communications Analysis
and Prediction

kHz Kilohertz

kW Kilowatt

1SB Independent Sideband
LCD Liquid Crystal Display

LCL Local

LED Light Emitting Diode
LK Link

LO Local Oscillator
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LRU Lowest Repairable Unit
LSB Lower Sideband
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vi

LVL Level

MAN  Manual

MCH Manual Channel
MED = Medium

MHz Megahertz

MIC Microphone
MIL-STD Military Standard

MNL Manual

ms Millisecond

MTTR Mean Time To Repair
MTR Meter

NAR Narrow

0.D. Olive Drab
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PC Printed Circuit

PEP Peak Envelope Power

PLL Phase-Locked Loop

P/N Part Number

PNL Panel

POSTSL Post-Selector

PRESEL Pre-Selector

PTT Push-To-Talk

PWR Power

RCV/RX Receive

REFL Reflected

Revision

RF Radio Frequency

RFI Radio Frequency Interference

RFL Reflected

RMT  Remote

RS232 Computer control, hardwired up to 50 feet maximum
RS422 Computer control, hardwired up to 4000 feet
maximum

RS485 Computer control, hardwired for multiple users

RTTY Radio Teletype

SEL Select

SLO  Slow

S MTR Signal Strength Meter

SPKR Speaker

SPLX Simplex

SRAM Static Random Access Memory
SSB  Single Sideband

TCXO Temperature Compensated Crystal Oscillator
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WPM  Words Per Minute

* Asterisk indicates function selected
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SECTION |

GENERAL INFORMATION

1.1 SCOPE OF MANUAL

This manual contains information necessary to install, operate, and maintain the RT-9000 HF/SSB Digital
Transceiver. Installation information is in Section Il. Operating Instructions are in Section lll. Theory of
Operation is in Section IV. Maintenance and Repair Procedures are in Section V. Information in this manual
applies to all equipment configurations, unless otherwise stated in the text or illustrations. Information exclusive
to RT-9000A is contained in Section VI.

1.2 PURPOSE OF EQUIPMENT

The RT-9000 is a 125 Watt HF/SSB Digital Transceiver capable of providing communications from 1.6 to
29.99999 MHz (receive 100 kHz to 29.99999 MHz). Modes of operation include USB, LSB, AME, and CW (FSK,
FAX, High Speed DATA, ARQ and FEC are available with optional external modems). The RT-9000 is designed
to be used in fixed station or mobile environments and can be computer or remotely controlled via RS232/422/
485/FSK tones. The standard features along with the available options make the RT-9000 the most versatile and
expandable HF system on the market today.

Features of the RT-9000 include: simplex or half-duplex operation, manual or memory frequency selectionin 10
Hz steps, 128 programmable channels, AC/DC operation with auto changeover, keyboard entry, nonvolatile
memory using EEPROM (no batteries required), BITE to LRU (Lowest Repairable Unit), receive scanning,
computer control, and high speed data capability.

1.3 GENERAL DESCRIPTION

The RT-9000 can be used in base station 19 inch rack installations, on table tops, in mobile installations and
transportable cases. Its rugged package makes the RT-9000 ideal for all environments. Internally, the RT-9000
is designed with the service technician in mind. Descriptive readouts on the front panel (BITE) and modularized
plug-in assemblies make the MTTR (Mean Time To Repair) less than fifteen (15) minutes. LEDs located on the
assemblies allow the technician to pin-point the faulty module immediately. The RT-8000 is lightweight for its
capability, only thirty-six pounds (36 Ibs.) when used on DC only and forty-nine pounds (49 Ibs.) with AC supply
installed. Available in Olive Drab (OD) or Gray, the RT-9000 is compatible with most radio station color schemes.
If a particular color other than OD or Gray is required, contact the Sunair Marketing Department for information
concemning changes to the standard colors.

The RT-9000 has a simple, easily understood front panel. Firsttime users can operate the radio without extensive
training. The wide screen LCD is continuously updated by the microprocessor with operational status such as
Frequency, Channel, Mode, BFO, AGC, Power, Local or Remote Control. The LCD also contains a bar graph
meter which selectively indicates signal strength, forward RF power, reverse RF power and remote transmit and
receive audio levels. The built-in-test routines include power amplifier and antenna coupler status in plain English
messages which appear in the display. Softkeys, and a softkey menu LCD, display selected options such as
Time, CW Filter, etc. The softkeys also provide access to remote control configuration, meter selection, speaker
control and other operating features not found on the front panel keyboard.
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1.4 TECHNICAL SPECIFICATIONS

1.4.1 GENERAL

FREQUENCY RANGE: Transmit - 1.6 to 29.99999 MHz; Receive - 100 kHz to 29.99999 MHz in 10 Hz steps.
PROGRAMMABLE CHANNELS: 128 Simplex or Half-Duplex.

FREQUENCY STABILITY: 1 X 10° (Optional + 1 part in 10°).

MODES OF OPERATION: USB, LSB, CW, AME, DATA (RTTY, ARQ, FEC, FAX with optional external
modems).

MEMORY RETENTION: Non-Volatile.

SCAN/SWEEP: Manual or automatic Rate/Dwell programmable.
BFO: + 1.99 kHz, 10 Hz Resolution.

SYNTHESIZER LOCK: 10 ms.

TR SWITCHING TIME: 10 ms.

RE.MOTE INTERFACE: RS232/422/485 (FSK Tone Optional).
RF INPUT/OUTPUT IMPEDANCE: 50 Ohm nominal, unbalanced.

BITE: Fault isolated to module level (LRU), descriptive readout on front panel and individual module
indication.

INPUT POWER: 115/230 VAC + 15%, 50/60 Hz; +26 VDC + 15%; With both input powers connected unit
operates AC/DC Auto Changeover.

SIZE - INCHES (CM): 5.96H (15.2) X 17.83W (45.4) X 17.66L (44.9).
WEIGHT - LBS (KG): DC - 36 (16.3); AC - 49 (22.3).

CONSTRUCTION: Modular plug-in assemblies.

1.4.2 RECEIVER SECTION

SELECTIVITY: SSB - 300 to 3000 Hz @ 6 dB; CW - 500 Hz @ 3 dB, centered at 1 kHz (Optional);
AM - + 300 Hz @ 6 dB; (Optional Phase Delay Compensated Filters Available).

SENSITIVITY: SSB - 0.5uV for 10 dB (S+N)/N; AM - 3.0uV for 10 dB (S+N)/N CW -0.3uV for 10 dB
(S+N)/N; (Degradation below 2.0 MHz).

AUDIO OUTPUT: 5 Watts into internal speaker < 5% THD; Two selectable lines, at -20 dBmto +10 dBminto
600 Ohms; Headset, low impedance.

IMAGE & IF REJECTION: 80 dB minimum.
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SPURIOUS REJECTION: 80 dB minimum.

AGC CHARACTERISTICS: Attack Time - 10 ms nominal; Release Time -23 ms fast, -200+ 100 ms medium,
1 + 200 sec slow.

SQUELCH: Syllabic.
ANTENNA INPUT PROTECTION: 100 VRMS, self resetting.

INTERNALLY GENERATED SPURIOUS: 99.5% of the available frequencies from 100 kHz to 30 MHz at or
below 0.5uV equivalent input at the antenna terminal.

1.4.3 TRANSMITTER SECTION

OUTPUT POWER: Normal Operation - 125 Watts PEP and Average for SSB; 125 Watts CW, 40 Watts
Carrier in AM. Low Power Operation - 65 Watts (Adj) SSB; 65 Watts (Adj) CW.

HARMONIC SUPPRESSION: -45 dB second order, -55 dB third and higher orders.
INTERMODULATION DISTORTION: 36 dB below PEP.

CARRIER SUPPRESSION: 50 dB below PEP.

- UNDESIRED SIDEBAND: 50 dB below PEP @ 1.5 kHz.

HUM & NOISE LEVEL: 50 dB below PEP.

VSWR: Operates at VSWR 2.0:1 (Automatic power reduction above 2.0:1).

AUDIO INPUT: Microphone, aux. connector, and two selectable 600 Ohm lines at -20 dBm to +10 dBm.
AUTOMATIC LEVEL CONTROL: 125 Watts +1 dB.

AUDIO COMPRESSION: 10 dB nominal (Internal Disable).

1.4.4 ENVIRONMENTAL

TEMPERATURE: -30°C to +50°C.
HUMIDITY: 100% at 50°C.

RAIN: MIL-STD-810D, Method 506.2.
SHOCK: MIL-STD-810D, Method 516.3.

VIBRATION: MIL-STD-810D, Method 514.6.

Page Change 02/19/97.
1-3
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1.5 HIGH FREQUENCY PROPAGATION

When HF radio is used, a limited amount of communication is accomplished in a direct line. Some radio waves
will travel outward from the transmit antenna along the ground (ground wave propagation) but these waves soon
lose their strength and are eventually lost. The greater use of HF radio is via Skywave Propagation which, simply
stated, is a process of using the ionosphere to bend the radio waves back to earth to arrive at the distant station.
To be successful in using the ionosphere in this manner you must:

a) Have a general knowledge of the ionosphere and its effect on radio waves.

b) Select the proper frequency to work in conjunction with the condition of the
ionosphere.

c) Ensure the angle of radiation of the radio waves is correct for the condition of
the ionosphere and the distance to the receiving station.

Proper frequency selection is critical for effective communication. To select the proper frequency, consulting any
of the available sources of such information as ‘IONCAP’ would be of great benefit. In the absence of such
information, viable paths may be selected by receiver monitoring for calls originating near the destination of
interest or by trial and error. For example, a high frequency at night, when the jonosphere is at its weakest, would
be too strong and the signal would go completely through the ionosphere and out into space. Too low a frequency
during the day, when the ionosphere is the most dense, would create a situation where the signal is so weak the
ionosphere would totally absorb the radio waves and nothing would return to earth. The general rule of thumb,
then is; higher frequencies in the day, lower frequencies at night.

The angle of radiation or take-off angle of a given antenna is also crucial to effective communication. The distance
from where the signal exits the transmit antenna to the point at which it returns to earth depends on the angle it
enters the ionosphere. If the angle is HIGH, the distance of the signal will be SHORT. If the angle is LOW, the
distance will be FAR. The angle of radiation also presents another problem. Too steep an angle means the area
of interaction between radio wave and ionosphere is smaller and the danger of the radio wave going straight
through and into space increases. Check the literature of the antenna system in use to be sure the angle of
radiation or take off angle is consistent with the distance over which you wish to communicate.

1.6 ALE (Automatic Link Establishment) MODEMS

HF radio can provide reliable communication where all other means of communication fail. The key is to know
how HF skywave propagation works and to observe the basic rules for its use.

ALE Modems provide a good deal of simplification to the operational scenario. Proper selection of antennas and
viable frequencies must still be made at the time of system commissioning, but the daily routine of selecting proper
frequencies is accomplished automatically, thus allowing the radio in an ALE network to function much like a
telephone.

All of the control functions for operating the Sunair ALE Modems are built-in to the RT-9000 software. Adding
such a modem at a later date is easily facilitated. A discussion of ‘ALE’ operating routines is presented later in
this manual.

14
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1.7 EQUIPMENT SUPPLIED

The following is a list of equipment, with appropriate Sunair part numbers, supplied with the RT-9000 orRT-S000A
Transceiver.

Sunair

Supplied Equipment: Part Numbers:
Transceiver, RT-9000 | 8076001056 GRAY
Transceiver, RT-9000A 8112001057 GRAY
Hand Held Microphone Assembly 8076000602
Manual 8076000505
Mating Connector Kit (RT-9000) 8076000491
Mating Connector Kit (RT-9000A) 8112000492
Power Cord Assembly, 115VAC 8076002095

or

Power Cord Assembly, 230VAC 8076002192

1.8 QPTIONS AVAILABLE

The following is a list of optional equipment or accessories available for use with the RT-9000 or RT-9000A
Transceiver.

Sunair
Optional Equipment/Accessories: Model /Part Numbers:
intemal Lyncompex Module 8076097096
High Stability Reference Oscillator 5024013701
Digital Antenna Coupler, CU-9125 , 8085000296 O.D.
8085000253 GRAY

Kilowatt Digital Antenna Coupler, 1000 Watt Operation, CU-9100 8104001094 O.D.
8104001051 GRAY

Solid State Kilowatt Amplifier, LPA-9600 8105001055 GRAY
Automatic Link Establishment (ALE) Modem, MD-9188A 8101001051 GRAY
Automatic Link Establishment (ALE), Embedded Processor Assembly 8112010099
(RT-9000A only)

Remote Control Unit (Computer Control), RPC-9286D 8078201001
Remote Control Unit, RCU-9310 8078001053 GRAY

1-5
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1-6

optional Equipment/ e

Headset
Headset, Lightweight

CW Key with Phone Plug

Clock

Handset Assembly

Desktop Microphone

Shockmount Assembly (Mobile Application)
Rackmount Kit with Slides

Blower Kit

Power Cord Assembly, DC

Audio Interface Cable

Tone Modem (PC Assembly FSK Modem, 300 baud)
Running Spares Kit (Fuses)

Field Module Kit

Service Kit 9000 Series L

Contains: Repair Alignment Tools 1011480034

PC Assembly, Card Extender 8076003091
Puller, PCB 8076003105

Sunair

Model /Part Numbers:

0840200005
1010690027

5024000994
1011190010
8076000793
8076000891

8076002591

8076004853 GRAY

8076006091
8076002290
8076004594
8076115094
8076904099
8076905095

8076003393



SUNAIR RT-9000

SECTION 1l

INSTALLATION

2.1 GENERAL

Section Il contains all necessary instructions for the unpacking, inspection, and if necessary, reshipping of
damaged equipment or parts. In addition, further information regarding location and mounting considerations,
power requirements, antenna and ground system hook-ups and final checkouts after installation is also provided.

2.2 UNPACKING AND INSPECTION

As soon as you have received your unit(s), unpack and inspect all components and accessories. Check the
packing list to be sure you have received all items ordered, and that all items necessary for operation haye been

ordered.

Be sureto retain the carton and its associated packing materials
should it be necessary to reship damaged equipment.

Do not accept a shipment when there are visible signs of damage to the cartons until a complete inspection is
made. lfthere is a shortage of items or any evidence of damage, insist on a notation to that effect on the shipping
papers before signing the receipt from the carrier. If concealed damage is discovered after the shipment has been
accepted, notify the carrier immediately in writing and await his inspection before making any disposition of the
shipment. A full report of the damage should also be forwarded to Sunair's Product Services Department. Please

a) ORDER NUMBER.

b) MODEL AND SERIAL NUMBER.

c¢) NAME OF TRANSPORTATION AGENCY.
d) APPLICABLE DATES.

Upon receipt of this information arrangements will be made, by Sunair, for repair or replacement.

2.3 RETURN OF EQUIPMENT TO FACTORY

The shipping carton for the RT-8000 has been designed to protect the equipment during shipment. The container
and its associated packing materials should be used to reship the unit. When necessary to return equipment to

Sunair for warranty or non-warranty repair, an authorization number is required. This number can be obtained
from our Product Services Department: TELEPHONE: (954) 525-1505, FACSIMILE: (954) 765-1322.

If the original shipping carton is not available, be sure to carefully pack each unit separately, using suitable
cushioning material where necessary. Very special attention should be given to providing enough packing
material around connectors and other protrusions from the Transceiver. Rigid cardboard should be placed at the
corners of the equipment to protect against denting. PQ NOT USE DUNNAGE (STYROFOAM PEANUTS) FOR
PACKING PROTECTION, they may allow the unit to shift while being shipped and become damaged.

2-1
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When retuming subassemblies or components for repair or replacement, be sure to pack each separately, using
suitable cushioning material.

Shipment to be made PREPAID consigned to:
Sunair Electronics, inc.
Product Services Department
3101 SW Third Avenue

Fort Lauderdale, Florida 33315-3389
U.S.A.

Plainly mark with indelible ink all mailing documents as follows:

US Goods Returned For Repair
Value For Customs - $(Amt.)

Mark ALL SIDES of the package:
FRAGILE - ELECTRONIC EQUIPMENT!
Before shipping, carefully inspect the package to be sure it is

marked properly and is securely wrapped.

2.4 GENERAL INSTALLATION AND MOUNTING INFORMATION

Satisfactory operation of this equipment will depend upon the care and thoroughness taken during installation.

241 GENERAL INSTALLATION

For installation and use with KW equipment, modems, and other peripherals. Use this manual in conjunction
with their respective operating manuals for complete installation information.

a) Carefully plantransceiver/peripherals/coupler/antennalocations, observing the following
requirements before starting installation.

b) Provide best possible RF ground for transceiver and coupler. Use flat copper strap 1"
wide, or No. 6 or larger wire, and connect to ground terminal at rear of transceiver. Leads
to ground system should be as short as possible.

c) Provide separation between coupler output and transceiver with its associated wiring.
Coupler may be mounted up to 100 feet from transceiver if RG58 RF coax cable is used,
or further if RG8 RF coax cable is used.

d) Antenna lead from coupler to antenna must be insulated for at least 10kV potential. The
lead should run parallel to metal fittings or other metal objects that are bonded to the
system ground. The coupler should be as close to the antenna as possible, and never
more than three (3) feet distant as this will decrease antenna efficiency.

2-2
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If the transceiver is installed on a wood or fiberglass boat, approximately ten (10) to
twelve (12) square feet of metal surface area in contact with the water should be provided

for use as an RF ground.
If operated on DC power, check for correct polarity before applying power.

NOTE:I Linear amplifiers with low level drive such as used in the
] RT-9000 will oscillate if the RF power output is radiated or
conducted into the low level stages. Evidence of this situation
is erratic or excessive power output. This is caused by close
proximity of the coupler output and antenna to the transmitter
and/or inadequate RF grounds. Carefully following the above
procedures will prevent this from occurring.




SUNAIR RT-9000

Connection of the RT-9000 to power sources, antennas, antenna couplers and other equipment may be

accomplished as follows:

Refer to Section VI for RT-9000A.

TO ADD CONNECT NOTE
AC Power AC source to J1 on rear panel. See Figure 2.4.1.1.
DC Power (DC Power Cable Optional) | DC source to J3 on rear panel. See Figure 2.4.1.1.
Antenna Antenna to J4 on rear panel. Onlyifantenna coupler notrequired.
Microphone Microphone to J3 on front panel. See Figure 2.4.1.1. |
CW Key Key to J1 on front panel. See Figure 2.4.1.1.
Headphones Headphones to J2 on front panel. | See Figure 2.4.1.1.

Antenna Coupler (CU-9125)

Power Amplifier (LPA-9600)

“ALE" Modem (MD-9188A)

External Data Modems (Direct
Connection RT-9000)

External Data Modems (Direct
Connection MD-9188A)

Antenna coupler control line from J1
(CU-9125) to accessory connector
J6 on rear panel of the RT-8000.

Coaxial signal line from J2 (CU-9125)
to antenna connector J4 onrear panel
of the RT-9000.

LPA control lines from J5 (LPA-9600)
to accessory connector J6 on the
rear panel of the RT-9000.

Coaxial signal line from J2 (LPA-9600)
toantennaconnector J4 onrear panel
of the RT-9000.

Control lines from J4 (MD-9188A) to
remote connector J8 on the rear
panel of the RT-8000.

Modem audio lines from J1
(MD-9188A) to audio connector J5
on the rear panel of the RT-9000.

Connect modem audio and keyline
to RT-8000 through audio connector
J5 on the rear panel of the RT-8000.

Connect modem audio and keyline
to MD-9188A through audio
connector(s) J2 and J3 on the rear
panel of the MD-9188A.

See Figure 2.4.1.1 and consult
CU-9125 Manual (Figures 2.2 and
2.8).

See Figure 2.4.1.1 and consult
LPA-9600 Manual (Figure 2.1).

See Figure 2.4.1.1 and consult

MD-9188A Manual (Figure 2.4.1.2).

See Figures 2.4.1.1 and 2.4.1.2.

See Figure 2.4.1.3 and consult
MD-9188A Manual.
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TO ADD

CONNECT

NOTE

Remote Control (RCU-9310)

Remote Control (RPC-9286D)

Blower Kit

5 MHz Output

5 MHz Input

Control lines from J6 (RCU-9310) to
remote connector J8 on the rear
panel of the RT-9000.

Remote Audio from J4 (RCU-9310)
to audio connector J5 on rear panel
of RT-9000.

Control lines from J2 (RPC-9286) to
remote connector J8 on the rear
panel of the RT-9000.

Signal line from J3 (RPC-9286) to

audio connector J5 on rear panel of |

the RT-9000.

Connect Fan Plug to J2 on rear
panel of RT-9000.

Connect extemal 5 MHz user to J7
and change jumper plug on 1A2A6.

Connect external 5 MHz source to
J7 and change jumper plug on
1A2A6.

See Figure 2.4.1.1 and consult
RCU-9310 Manual.

See Figure 2.4.1.1 and consult
RPC-9286 Manual.

See Figure 2.4.1.1.

See Figure 2.4.1.1 and Figure
5.9.16.

See Figure 2.4.1.1 and Figure
5.9.16.

2.4.2 BASE STATION INSTALLATION

The RT-9000 is equipped with rubber feet so that it can be placed directly on a table, desk or similar flat surface.
The front feet are taller than the rear feet to tilt the Transceiver at a convenient operating angle. Minimum
clearances of one (1) inch at the sides and two (2) inches at the rear and top should be allowed to provide for
adequate cooling of the rear panel heat sinks. |If extended periods of RTTY transmission are anticipated,
forced air cooling of the heat sinks is recommended. Figure 2.4.1.1 shows the applicable outline dimensions
of the equipment and the location of inputs and outputs for microphones, antennas, antenna couplers, remote
controls, signal lines, and modems.

. 2-5
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Figure 2.4.1.1 RT-9000 Outline Dimensions and Connector Locations. See Section VI for RT-9000A.
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Figure 2.4.1.2 Cable Assembly, RT-9000 Audio Interface.
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j———< -1 RCV AUDIO A

| ( -2 ROV AUDIO A

| ¢ -7 XMIT AUDIO A LINE AUDIC A
| ( J2-B  XMIT AUDIO A

< 13 KEMLINE A

———— J2-14 RCV AUDIO C

LII\EJEAUDIO p———— J2-15 RCV AUDIO C
A/C [ ( s=e-s XMIT AUDIOC LINE ALDIO C
p————< J2-40 XMIT AUDIO C
b J2-12 KEYLINE C
—< J2-3  +28 VIC
b J2-11 412 VIC POWER A/C
p——( J2-4 GROUND
MD-9188
REAR PANEL
————( J3-1 RCV AUDIO B
t———— J3-2 RCV AUDIO B
b J3-7 XMIT AUDIO B LINE AUDIO B
—————— J3-8 XMIT AUDIO B
—————< J3-13 KEYLINE B
a3 { J3-14 Rov ADIOD )

" LINE AUDIO ¢ J3-15 RCV AUDIO D
b——— < J3-10 XMIT AUDIO D
b———< J3-12 KEMLINE D !

f———< J3-3 28 VIC
—— J3-11 +12 VIC POWER B/D
———< J3-4 GROUND

2-8

Figure 2.4.1.3 MD-9188A RCV/XMT Line Audio Interface.
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2.4.3 VEHICULAR INSTALLATIONS

The RT-9000 Shockmount Assembly (Sunair p/n 8076002591) is designed to mount the transceiver in
vehicular/mobile installations. Figure2.4.3.1 gives the applicable outline dimensions for the RT-3000 coupled
with the shockmount.

19 1/4” 4 . ) ) ) h
L - - - )
AT o 7
4 \\ - . —J
) C]
SHOCKMOUNT ASSY
(8076002591)
1 - —3 -
Q oo =
© CICI) BEE o
4 " Sam BEE EE‘] =
Thne ® DEBBHE &=
8| = I‘ T Il == O )
Opoooo - O el
‘ =

\ 19.5/16
\—SHOCK MOUNT

IN MAXIMUM
EXTENDED POSITION
(SEE MOUNTING DETAILS)

Figure 2.4.3.1 Outline Dimensions of RT-9000 with Shockmount.
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In order to minimize RF pickup, it is important that the ground strap supplied with the shockmount be securely
fastened between the ground post on the transceiver and the bottom of the right rear shock isolator (see detail
in Figure 2.4.3.2). ltis also important to ground the antenna coupler to the frame of the vehicle by the shortest

possible path.
- %ou.nmu MOLE
{4 REQ'D) SHOCK MOUNT
3 CENTER HOLE
- -~ s f
;zj | 19% |
|

+

{89 - f
N » 10
L_L_@ Ty 18 7% 0%
o gl | | e !
' % l¢—18 .:%' RS
3.l
N 2y SHOCK MOUNT ASS'Y
TYPICAL SHOCK 8076002591
MOUNTING DIMENSIONS
NUTWITH
FLAT WASHER
& LWK‘WASHER

~ UTILIZE SHOCK °
MOUNT HARDWARE

GROUND STRAP

(REAR VIEW)

Figure 2.4.3.2 Grounding of RT-9000 to Shockmount.

2.4.4 MARINE INSTALLATIONS

In marine installations, follow the same recommendations as outlined in paragraph 2.4.3. If the transceiver
is installed on a wood or fiberglass boat, a ground plate of twelve (12) square feet minimum area in contact
with the water should be installed. A heavy ground lead such as a one inch (1") wide strap or braid should
be connected between the ground post on the transceiver and the ground plate. The length of this ground
lead should be held to an absolute minimum commensurate with a neat installation.
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2.45 RACK INSTALLATIONS

The transceiver may be conveniently mounted in a standard nineteen inch (19%) rack using the Rackmount
Kit (Sunair p/n 8076004853[GRAY]. The kit includes rack slides, associated hardware and filler panels. The
transceiver, in the rack mounted configuration, requires a standard panel space of seven inches (7") high.
Refer to Figure 2.4.5.1 for assembly details.

SCREW, PN. HD. NO. 10-32 x /8" LG. P/N 0500940100 I—RT&M FLAT WSHR NO. 10 P/N 0500220000
(4 REQD)

FLAT WSHR NO. 10 P/N 0500220000
,——-——WSHR/LOCK NO. 10 P/N 0500070008
/

(16 REQ D)
NUT, HEX NO. 10 P/N 0501940006 SCREW, PN. HD., NO. 10-32 x 3/8" LG.
(4 REQD) P/N 0500840061 (4 REQ D)
SLIDE SUPPORT P/N 1000230023 NUT CLIP NO. 10 P/N 0538750006
(2 REQD) 3 (12 REQ D)
v,
SHIM PLATE P/N 1000230031 an FL. WSHR. NO. 10
(NOT SHOWN) (2 REQ D) : 23 A P/N 0500220000
(16 REQ D)
SCREW, PN. HD.
NO. 10-32 x 5/8" LG.
P/N 0500940100
(8 REQ D)
SLIDE
P/N 1005850038
8LOCK (1 PAIR)
P/N 5024004400
(4 REQ D)
CABINET (REF)
TRIM STRIP
5024003802 GRN
5024003811 GRY
(2 REQ D)

SCREW, FL HD, B-32x 5/16” LG
P/N 0500760527 (4 REQ D)
SCREW, FL HD.,NO. 6-32x 1/4” LG

SCREW, ORNAMENTAL P/N osstnoom/

P/N 0522350429 (8 REQ D)
(4 REQ D) BRACKET P/N 5024003900 GRN
(2REQD) 5024003918 GRY

SCREW, FL HD, NO. 440 X 3/8" LG
~N P/N 0500620628 {8 REQ D}

NOTE: FORCED AIR COOLING
1S RECOMMENDED FOR
RACK MOUNTING

Figure 2.4.5.1 Installation of RT-9000 in Equipment Rack.

2-11



SUNAIR RT-9000

2.5 ANTENNAS AND GROUND SYSTEMS

2.5.1 GENERAL

The RT-9000 is designed to operate into a 50 Ohm resistive antenna system with a maximum Voltage Standing
Wave Ratio (VSWR) of 2:1. When used with the CU-9125 Digital Antenna Coupler, the system will match
antennas ranging from sixteen (16) foot whips to 150 foot long wires. The coupler will also efficiently match
nine (9) foot whip antennas at frequencies above 4 MHz.

As there are numerous types of antennas, a complete discussion is beyond the scope of this manual.
Antennas for use in the 1.6 to 30 MHz spectrum generally fall into three of the following categories:

a) Narrow Band 50 Ohm Antennas.
b) Random Length Non-Resonant Antennas.
¢) Broad Band 50 Ohm Antennas.

NOTE:| Some general DOs and DON’Ts of antenna installation are:
a) Theantenna should be clear of all large objects such as trees, buildings and power lines.

b) Although the CU-9125 Digital Antenna Coupler will match electrically short antennas
(i.e. those under 1/8 wavelength), such antennas are not efficient radiators. If the
installation permits, antennas over 1/8 wavelength long at the lowest operating frequency
should be used. (Antenna length generally limits system performance in vehicular
applications at frequencies below four [4] MHz) as proper size would be inappropriate
for the vehicle. :

c) When using whip antennas, the ground system actually forms part of the radiating
system. Where space permits (such as in a base station installation) a good ground
plane or radial system should be installed at the base of the antenna.

NOTE: | An inadequate ground system is i'nost often responsible for
disappointing performance when using a whip antenna.

d) Invehicular installations and marine installations in a metal hull ship, one inch (1") wide
strap or braid should be connected between the antenna coupler ground and the frame
of the vehicle. The length should be as short as possible. In an installation aboard a
wood or fiberglass boat, a ground plate with at ieast twelve (12) square feet in contact
with the water should be attached to the hull and a short one (1) inch wide strap should
be connected between the coupler ground post and the plate. As previously mentioned
this ground lead should be as short as possible.

2.5.2 NARROW BAND 50 OHM ANTENNAS

Typical of this type of antenna are the Doublet and the Inverted V. Both types of antennas may be assembled
from the Sunair Doublet Antenna Kit (Sunair p/n 0996240004). Their operation is efficient for only a narrow
band of frequencies within approximately 1 1/2% of their center frequency. The antenna coupler is NOT
generally required if the frequency span of the antenna is not exceeded. Both antennas exhibit somewhat
directional characteristics. The direction of maximum radiation is perpendicular to the antenna wire. The
inverted V antenna is particularly suitable for communication with nearby mobile stations (with vertical
antennas) since a portion of the radiation is in a vertical direction.
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2.5.3 RANDOM LENGTH NON-RESONANT ANTENNAS

Whips and longwires are popular non-resonant antennas. The whip antenna is often used in mobile, marine,
portable or semi-portable installations because it is rugged and self-supporting. The antenna impedance is
strongly dependent on the operating frequency, therefore, an antenna coupler MUST BE used to match the
antenna to the transceiver. Best radiation efficiency will be obtained if the antenna is at least 1/8 wavelength
long at the lowest operating frequency; however, this requirement does not result in a practical size antenna
for low frequency operation. Thirty-five (35) foot whip antennas offer a good compromise between practical
height and good electrical performance at low frequencies. The CU-9125 Digital Antenna Coupler is designed
to efficiently match whip antennas of sixteen (16) foot length or greater. An efficient match may also be
obtained for a nine (9) foot whip above 4 MHz. The whip's performance is greatly influenced by its ground
system. Fortemporary base station installations, a minimum of four (4), six (6) foot long ground rods should
be driven into the ground symmetrically placed around the antenna base. The rods should be bonded together
with heavy strap and then connected to the antenna coupler ground by another short heavy strap. If the
antenna is mounted on the roof of a building, where a short ground lead to the coupler cannot be obtained,
a minimum of four (4) symmetrically placed ground radials should be installed at the base of the antenna,
‘bonded together, and connected to the antenna coupler ground post. The radials should be made of number
twelve (12) gauge wire or larger and should be at least 1/4 wave long at the lowest operating frequency. The
radiation pattemn is omni-directional in the horizontal plane.

The longwire antenna, is a popular base station antenna where a wide range of operating frequencies are
used. The antenna impedance varies greatly with frequency and, therefore, MUST BE matched to the
transceiver with an antenna coupler. The CU-9125 will efficiently match longwire antennas up to 150 feet in
length. The radiation pattern of the longwire antenna is also a function of the operating frequency. The
two (2) most popular length longwire antennas, 75 and 150 feet (Sunair P/Ns 0999200003 and 099210009)
exhibit excellent low frequency radiation efficiency. '

2.5.4 BROADBAND 50 OHM ANTENNAS

These are generally complex, expensive antennas requiring a large area for installation. Their use is usually
limited to high performance base station installations which must operate at an extended frequency range. As
this class of antennas has approximately 50 Ohm output impedance over the rated band of frequencies, an
antenna coupler is NOT required. .
Some common examples are:

a) Discone (a vertical antenna with an omni-directional pattern).

b) Log Periodic (abroadband antenna with a directional pattern, this antenna is often made
in a rotatable configuration).

Consult Sunair's Marketing and Product Services Departments for specific recommendations.
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SECTION IV

THEORY OF OPERATION

4.1 GENERAL

The theory of operation of the RT-9000 Transceiver is presented in nine (9) parts:

(1) Front Panel Assembly.

(2) Microprocessor/Optocoupler Assembly.

(8) Synthesizer Assembly.

(4) /O Assembly.

(5) Receiver/Exciter Assembly.

(6) Filter Assembly.

(7) Select/Distribution Reference Driver Assembly.
(8) Power Amplifier Assembly.

(9) AC and DC Power Supply Assemblies.

Figure 4.1.1 is the overall block diagram of the RT-9000 Transceiver referred to in the discussion.

4.2 COMMON SECTION

- The following assemblies are utilized in both the receive and transmit condition.

4.2.1 FRONT PANEL ASSEMBLY 1A1

The Front Panel Assembly contains the circuitry necessary to provide analog and control interfacing with the
appropriate sub-assemblies. It also provides and accepts digital information through the Transceiver control/
data bus via the microprocessor assembly with the various other assemblies. A wide screen Liquid Crystal
Display (LCD) indicates operating status such as frequency, channel, mode, BFO, AGC release time, RF
power level and local/remote control as selected by front panel keypad. The LCD contains a bar graph display
which can selectively indicate received signal strength, transmit forward/reflected power, and 600 Ohm
transmit/receive audio levels. The Transceiver's Built-In-Test Equipment (BITE) circuitry monitors status of
all Transceiver plug-in assemblies, as well as external LPA-9600 Solid State Kilowatt Amplifier and CU-9100
(1000 Watt) or CU-9125 (125 Watt) Digital Antenna Coupler equipment. Plain language messages are
displayed on the LCD, providing assurance of continuing functionality of the RT-8000 Transceiver or HF
system. Selecting the Transceiver BITE function, exercises a comprehensive test routine (contained in the
microprocessor software) which checks all plug-in sub-assemblies to the Lowest Repairable Unit (LRU).
Should a fault be detected, the ‘FAULT’ Light Emitting Diode (LED) in the upper left hand corner will illuminate
and the LCD will display what LRU(s) is (are) inoperative. A soft key menu LCD located directly below the
primary LCD permits the selection of enhanced functions not found on the keyboard entry keypad, such as
Sweep, Scan, BITE, Time-of-Day, etc... The soft keys also provide access to remote control configuration,
meter selections, remote audio, and speaker control.
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4.2.2 MICROPROCESSOR ASSEMBLY 1A2A1

4.2.2.1 GENERAL

The Microprocessor Assembly provides overall control of the RT-9000 functions. It enables most front panel
controls, status indications, and storage or operation on any frequency. By means of external interfacing, it
also controls the LPA-9600 Solid State Kilowatt Amplifier and the CU-9100 (1000 Watt) or CU-9125 (125 Watt)
Digital Antenna Coupler.- The information exhibited on the front panel LCD is furnished by the Microprocessor
Assembly. It has complete control of all frequency information routed to the Synthesizer Assembly 1A2A2 via
Control/Data Bus. The Microprocessor Assembly acquires BITE information fromthe Transceiver's assemblies
via Control/Data Bus. The Microprocessor Assembly, via the Control/Data Bus, selects the proper band pass
filter within the Front End Assembly 1A2A5 and the appropriate low pass filter in the Filter Module 1A3. The
Microprocessor Assembly is referenced to the 5 MHz Temperature Compensated Crystal Oscillator (TCXO)
1A2A9, by means of the Select/Distribution Reference Driver Assembly 1A2A6 for its clock signal.

4.2.2.2 MICROPROCESSOR U2
The Microprocessor Assembly contains the 80C85 (8-bit) microprocessor U2. U2 is the prime control for all
of the RT-9000’s functions. It executes instructions (software) contained in EPROMs U13 and U14. U2

controls circuits on the Microprocessor Assembly by three (3) busses:

a) ADO thru AD7, a multiplexed address/data bus containing either data or address
information.

b) A8 thru A15, which always contains address information.
¢) The Control/Status bus which contains signals:
RD = READ Control
WR = WRITE Control
I0/M = /O Write, I/O Read, Memory Write or Memory Read
ALE = Address Latch Enable
4.2.2.3 ERASABLE PROGRAMMABLE READ ONLY MEMORY (EPROMs) U13 and U14
The EPROMs U13 and U14, contain the necessary data bits which make up the program, or software, which
Microprocessor U2 uses to control the RT-9000 functions.

4.2.24 STATIC RANDOM ACCESS MEMORY (SRAM) U3

The SRAM provides an area of temporary storage which U2 uses as a ‘scratch pad’ during the execution of
its program with U13 and U14.
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4.2.2.,5 ELECTRICALLY ERASABLE PROGRAMMABLE READ ONLY MEMORY (EEPROM) U8

Long term storage of the RT-9000's functions is handled by the non-volatile memory in U8. The frequency
information for each of the 128 channels, mode, AGC, power level, etc. is placed in U8 to be used by U2 during
the execution of its program with U13. U8 is an 8K X 8 bit CMOS EEPROM in which each byte may be reliably
written 10,000 times without degrading device operation. The data in the byte will remain valid after its last
write operation for ten (10) years with or without power applied.

4.2.2.6 OPTIONAL SMART WATCH U14(A)

Smart Watch is an optional IC that is piggy backed into U14’s socket. It keeps track of hundredths of seconds,
seconds, minutes, hours, days, date of the month, months and years. An embedded lithium energy cell
maintains watch information whenever the Transceiver is turned off. The above information is available to U2
microprocessor on the multiplexed address/data bus to be displayed on the front panel LCD as time-of-day
clock.

4.2.3 OPTOCOUPLER ASSEMBLY 1A2A1A1

The Optocoupler is a sub-assembly containing (P€2401A-4) optically coupled isolators that plugs onto the
Microprocessor Assembly 1A2A1. The Optocoupler Assembly electronically isolates the Microprocessor
busses from the Transceiver Control/Data Bus to prevent transfer of Transceiver noise to Microprocessor
Assembly or the transfer of Microprocessor bus noise to Transceiver circuits.

4.2.4 SYNTHESIZER ASSEMBLY 1A2A2

The Synthesizer Assembly consists of one (1) printed circuit motherboard (1A2A2A5) and four (4) plug in
assemblies: 1A2A2A1 - First Local Oscillator, 1A2A2A2 - Second Local Oscillator, 1A2A2A3 - Third Local
Oscillator/Beat Frequency Oscillator, and the 1A2A2A4 - Reference Loop and Doubler.

4.24.1 GENERAL

The Synthesizer assembly generates the three (3) Local Oscillator (L.O.) injection frequencies necessary to
determine the operating frequency of the RT-9000 Transceiver. The synthesizer input is a 5 MHz reference
signal from the internal Temperature Compensated Crystal Oscillator (TCXO) 1A2A9 or an external reference
signal via the 1A2A6 Reference Select/Distribution Reference Driver Assembly. The three L.O. injection
frequencies are produced from the 5 MHz reference by digital phase lock techniques. The frequency accuracy
of the Transceiver is, therefore, solely determined by the accuracy of the frequency standard employed.

4.2.4.2 THIRD L.O./BFO ASSEMBLY 1A2A2A3

The 455 kHz Third L.O./BFO reference is produced by a bus controlled Phase-Locked Loop (PLL) operating
on a Voltage-Controlled Oscillator (VCO). The output of the (455 kHz) Third L.O. is used for product detection
injection frequency in receive and as a carrier generating frequency in transmit.
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4.2.4.3 SECOND L.O. ASSEMBLY 1A2A2A2

The 47.850 MHz Second L.O. varied +5 kHz in 10 Hz steps by means of two (2) bus controlled PLL VCOs.
The Second L.O. output is used in the 1A2A4 IF/Filter Assembly to down convert the 48.305 MHz received
First IF frequency to the 455 kHz Second IF frequency. In the transmit mode the Second L.O. frequency is
used to convert the 455 kHz First IF frequency to the Second IF frequency of 48.305 MHz in the 1A2A4
IF/Filter Assembly.

4244 FIRSTL.O. ASSEMBLY 1A2A2A1

The First L.O. Assembly consists of four (4) individual bus controlled PLL VCOs, covering the frequency range
of 48.31 to 78.31 MHz in 1 kHz steps. Only one (1) of the PLL VCOs is activated at any given time, and is
determined by the HF frequency selected, through the Microprocessor Assembly, and via the Transceiver's
Controlled Data Bus. The frequency output of the first L.O. assembly is given by:

F1 = 48.305 MHz + FO MHz

where F1 = First L.O. output frequency.
FQ = Selected RT-9000 operating frequency (i.e. 1.60000 MHz).

Example: 48.305 MHz + 1.60000 MHz = 49.905 MHz

The First L.O. frequency is used in the 1A2A5 Front End Assembly during receive to up convert the selected
incoming RF signal to the receive First IF of 48.305 MHz. During transmit the First L.O. frequency is used to
down convert the transmit Second IF of 48.305 MHz to the final desired RF output frequency.

4.2.4.5 REFERENCE LOOP AND DOUBLER ASSEMBLY 1A2A2A4

The Reference Loop and Doubler Assembly consists of a Reference Frequency Divider, a PLL controlled 40
MHz Crystal Oscillator, and a Frequency Doubler Circuit that produce the 1 MHz and 40 MHz outputs used
by the Third L.O. Assembly and the 40 MHz and 80 MHz used by the Second L.O. Assembly in synthesizing
their outputs. '

425 /O ASSEMBLY 1A2A8

44

The I/O Assembly contains two independent I/O ports, designated ‘A’ and ‘B’. Port B is a dedicated RS-232
port at 9600 baud used for specific external modems such as ALE and Preselector/Postselector. Port A
provides the control interface between the receiver and its companion remote control I.E. RCU-9310R or RPC-
9286D. This port is configurable from the control panel for RS-232, RS-422, or RS-485 formats at speeds of
300, 600, 1200, 2400, 4800, 9600 and 19200 baud. With optional Tone Modem 1A2A8A1, FSK tones at 300
baud only may be used to transmit control information to and from the RCU-9310.

I/O Port functions are implemented by a Dual Universal Asynchronous Receiver/Transmitter (DUART) (U9)
under control of the I/O Assembly’s microprocessor (U10). The microprocessor executes special instructions
containedin EPROM's (U20) software in response to messages from the Front Panel or 1A2A1 microprocessor.
When under remote control by either the RCU-9310 or RPC-9286D their messages cause the EPROM's (U20)
software to respond.

The organization of the I/O Assembly hardware and software is such that ‘A’ and 'B' ports may be active
simultaneously.
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4.3 RECEIVER SECTION

The Receive Section of the RT-9000 utilizes two (2) assemblies:

(1) The Filter Assembly 1A3 containing:
1A3A1 - Detector Assembly.
1A3A2 - Assembly Bands 1 thru 4.
1A3A3 - Assembly Bands 5 thru 8.

(2) The Receiver/Exciter Assembly - 1A2 containing:
1A2A3 - Audio Assembly.
1A2A4 - IF Assembly.
1A2A5 - Front End Assembly.

These two (2) assemblies are interconnected by means of the 1A2A7 Receiver/Exciter Motherboard.

4.3.1 GENERAL SIGNAL FLOW

Received RF signals from the antenna are routed through a VHF Filter and a Low Pass Filter network on the
1A3 Filter Module. The desired Low Pass Filter is selected via the Band Information Decimal Lines controlied
by the frequency information stored in the 1A2A1 CPU Assembly. These eight (8) filters are switched in one
at a time by high speed relays (K1 thru K16). The filters operate in the following frequency ranges:

Band Selected:

0 or 1 100 kHz to 1.99999 MHz
2 2.0 MHz to 2.99999 MHz
3 3.0 MHz to 3.99999 MHz
4 4.0 MHz to 5.99999 MHz
5 6.0 MHz to 8.99999 MHz
6 9.0 MHz to 12.99999 MHz
7 13.0 MHz to 19.99999 MHz
8 20.0 MHz to 29.99999 MHz

The filtered RF signal is sent through the receiver protection circuit (1A3A1 CR4 and 5), an instant shunt peak
power limiter circuit, which prevents damage to the sensitive receiver ‘Front End’ when extremely high levels
of RF are picked up by the antenna. Thefiltered RF signal exits the 1A3 filter module at 1A3A1 J3 and is routed
via coaxial cable to motherboard 1A2A7 J13 Receive in. Front End Assembly 1A2A5 receives the RF signal
at P7 and routes the signal to nine (9) Band Pass Filters. The desired Band Pass Filter is selected by the Band
Information Decimal Lines from the CPU Assembly 1A2A1 by forward biasing the proper input and output
diode gates (CR3 through CR20). The frequency range of Band Pass Filters are the same as Low Pass filters
except as follows:

Band Selected:
0 100 kHz to 1.59999 MHz
1 1.6 MHz to 1.99999 MHz

The filtered RF signal is routed through diode gate CR21 forward biased by +12R. The filtered RF signal is
amplified by Low-Noise-Amplifier Q5 and Q6, which drives the High Level Balanced Mixer X2. The mixing of
the received RF signal and selected First Local Oscillator (L.O.) frequency of 48.31 thru 78.31 MHz produces
the receiver's First Intermediate Frequency (IF) of 48.305 MHz. The First IF signal is amplified, by Low Noise
Post Mixer amplifier Q7 and Q8, and sent out thru 1A2A5 P4 to 1A2A7 J16. Then via coaxial cable to 1A2A7
J19 into the IF Assembly 1A2A4 at P4.
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In addition to 48.305 MHz, the mixer output contains several other significant mixing products, but because
of the high frequencies involved they are separated in frequency from 48.305 MHz by a relatively large amount.
The unwanted products are removed by passing the signal through a Narrow Band 48.305 MHz Crystal Filter
FL1. The resulting 48.305 MHz is amplified in two (2) Monoalithic IF Amplifiers (U30 and U31) and mixed again
in Balanced Mixer (X1) with the Second L.O. frequency of 47.845 thru 47.855 MHz, which yields an output of
455 kHz. This signal is then amplified in the Mixer Postampilifier (Q18). The 455 kHz Second IF signal is fed
to a Diode Gating Network (CR26, CR28, CR30 or CR32) which selects (via control signals (Mode A and
Mode B) from the 1A2A1 Microprocessor Assembly) the Upper Sideband Filter (USB) FL2, Lower Sideband
Filter (LSB) FL3, Amplitude Modulation Filter (AM) FL4, or an Optional Data Filter FL5. These filters determine
the receiver’s bandwidth and attenuate interference from adjacent channels. The filtered Second IF signal
is then passed through another Diode Gate (CR27, CR29, CR31 or CR33), and is buffer amplified and
amplified in three (3) Monolithic IF stages (U32, U33, U34, and U35). The output of the Second IF Amplifier
is coupled to a product detector (U13) and to a fixed amplifier (U4-A and B, AGC Gain is adjusted by R45) and
envelope detector (U4-C and D). Amplifier (U4-A) also feeds into the AGC Detector (C254, L59 and CR60)
and Time Constant Circuit (U36-A and B, CR62, CR63, Q21, Q22 and Q23) which develops a DC voltage
proportional to the received signal amplitude. The AGC voltage is amplified (US-D, U36-B, C and D, U37-A)
and used to control the voltage gain of the First IF Monolithic Amplifiers (U30 and U31, AGC1) and the two
(2) Second IF Monolithic Amplifiers (U33 and U34). The AGC voltage is also used to give a visual indication
on the bar graph of the Front Panel LCD of relative signal strength of the received signal through the adjustment
of R305.

The Product Detector (U13) combines the Second IF signal with the Third L.O. (455 kHz), yielding an audio
signal censistent with the original SSB transmitted audio. This audio signal is routed through an electronic
switch (U10-B) to fixed gain audio amplifier (U9-C) and then to the 1A2A3 Audio Assembly at P1-H (RCV
AUDIO). The Envelope Detector (U4-C and D) detects the amplitude of the received signal reproducing the
audio of the transmitted AM signal. This audio is also routed through an electronic switch (U10-A) through
the fixed gain audio amplifier (U9-C) and on to the 1A2A3 Audio Assembly same as SSB Audio.

On the 1A2A3 Audio Asscmbly the received audio is amplified (U16-A) and routed through energized

" electronic switch (U23-A) adjusted by R119 (for 0 dBm remote audio A or B output at J5 rear panel) to the
600 Ohm Line Drivers (U21-A and B) to provide remote 600 Ohm audio output. The amplified signal can be
electronically switched (U23-A, B and C) thru a CW Narrow Band Audio Filter circuit (U14-A, B.and C). The
received amplified audio is also applied to Electronic Volume Control (U17). U17's output is controlled by the
Front Panel Volume Control (R2). U17's output is amplified by U16-B and C, switched by U20-A (controlled
by MUTE or Squelch ON/OFF), and routed to Speaker Driver IC amplifier (U18) (capable of 5 Watts of audio
power). The output is dropped through R111 and routed to 1A1 Front Panel for headphone audio. Full power
audio signal is routed through energized K3 Speaker Disable Relay to the 1A1 Front Panel speaker.

The RT-9000 Squelch Circuit (U15, U19, CR14, CR15, CR24, CR25, and R89) is a true Syllabic type which
operates on voice characteristics and rejects other types of received audio, such as noise, data, etc. The
receiver audio is sampled in the Syllabic Squelch circuit and, if it has syllabic characteristics, will tum on the
Receive Audio switch, (U20A) allowing receive audio to pass through to the Front Panel speaker. The Syllabic
Squelch circuit is designed to remain unsquelched during voice pauses or short fades, minimizing the effects
of nuisance interruptions.

Miscellaneous 1A2A3 Audio Assembly circuits include:

a) Receive Audio BITE and Meter circuits (U12-E, U13, U24, U25, U26, U29-B, CR31 and
meter adjustment R162) that samples the speaker audio BITE or the receive 600 Ohm
audio and produce output that is sent to the 1A2A1 Microprocessor Assembly and on to
the Front Panel LCD to be displayed on the bar graph meter as selected.

b) The +12 VDC High Current Driver and +12 Receive Antenna Relay Driver. These
circuits are turned on by the 1A2A1 Microprocessor Assembly and they in turn control
the various receiver circuits during receive mode of operation.



SUNAIR RT-9000

4.4 EXCITER SECTION

The Exciter Section of the RT-9000 is found on three (3) assemblies:
(1) The Power Amplifier Assembly - 1A4.

(2) The Filter Assembly - 1A3, containing:
1A3A1 - Detector Assembly.
1A3A2 - Assembly Bands 1 thru 4.
1A3A3 - Filter Assembly Bands 5 thru 8.

(3) The Receiver/Exciter Assembly - 1A2, containing:
1A2A3 - Audio Assembly.
1A2A4 - IF Assembly.
1A2AS5 - Front End Assembly.

These three assemblies are interconnected by means of the 1A2A7 Receiver/Exciter Motherboard. A number
of the same circuits and components are used in both the receive and transmit modes.

4.4.1 GENERAL SIGNAL FLOW

Input to the Exciter is available from three (3) sources:

a) Microphone.
b) 600 Ohm balanced lines.
c) CW key.

The microphone input signal from the 1A1 Front Panel is routcd to the 1A2A3 Audio Assembly at P1-1. ltis
amplified (U7-A and U30-C) and electronically switched (U31-B) to the microphone/600 Ohm audio circuits
(U9-A and B; electronic switch U13-D). The microphone output is level controlled by an internal adjustment
(R8). The output is fed through the Transmit Audio Compressor circuitry (U8) or switched (S1-1 is factory set
to Mic Compressor 'ON') to bypass these circuits. The microphone audio leaves the 1A2A3 Audio Assembly
at P1-E as TX Audio. The 600 Ohm balanced audio input from rear panel J5 as audio A or B is transformer
coupled (T1) and level controlled by an internal adjustment (XMIT LINE LEVEL R58) set for 0 dBm then
buffered (U30-A and B) and electronically switched by U31A (note when U31-A is on U31-B is off therefore
microphone audio will not interfere with 600 ohm audio and when microphone is keyed U31-A is off and U31-
B is on so the 600 ohm audio will not interfere with microphone audio).

The 600 ohm audio is switched by S1-3 (factory set to Line Audio Compressor 'ON') through U8 and switched
by S1-1 causing the 600 ohm audio to leave the Audio Assembly at P1-E as TXAUDIO. With S1-3 setto Line
Audio Compressor 'OFF' the 600 ohm audio bypasses U8 and S1-1. It is now amplified by U7-B and sent to
pin 2 of U9-A where it follows the same output path as Microphone Audio to become TX AUDIO at P1-E.

If the RT-9000 is in the CW mode, the CW sidetone oscillator circuit (Q1, U10-A and B) is enabled. Keying
with a CW key connected to Front Panel at J1, enables the CW sidetone switch (Q2) allowing the CW tone
to be amplified by U11-B and C and level adjusted by R29 prior to being sent to speaker driver U18. The CW
sidetone is also sent from U11B to pin 5 of U9-B to become TX AUDIO at P1-E. The TX AUDIO from any of
the three sources (microphone, 600 Ohm balanced lines or CW key) is sent into the 1A2A4 IF/FILTER
Assembly at P1-5 where it is amplified by U11-A and B and applied to balanced modulator (U12) along with
the Third Local Oscillator (455 kHz). The balanced modulator suppresses the carrier and produces two (2)
outputs:

a) 455 kHz plus the audio frequencies (Upper Sideband, USB).
b) 455 kHz minus the audio frequencies (Lower Sideband, LSB).
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Hence, the output of the balanced modulator is Double Sideband Suppressed Carrier, (DSBSC). After
amplification, the DSBSC signal is diode gated (CR26, CR28, or CR32) into the USB Filter (FL2), LSB Filter
(FL3), or the optional Data Filter (FL5) as selected via controls from 1A2A1 Microprocessor Assembly. AM
operation is, in reality carrier plus USB only, so the AM filter is not used in transmit. The appropriate sideband
filter eliminates the unwanted sideband and the output is fed through another diode gate (CR27, CR29 or
CR33) into the mixer preamplifier (U1). At this point, if the AM mode of operation has been selected, the AM
carrier (455 kHz) is level adjusted with R25 and injected into the mixer preamplifier. The balanced mixer (X2)
mixes the SSB signal and the selected Second L.O. frequency of 47.845 thru 47.855 MHz and produces the
desired transmit Second IF of 48.305 MHz and the unwanted mixer products. These frequencies are amplified
in a Fixed Gain Monolithic Amplifier (U25) and routed through the narrowband 48.305 MHz crystal filter (FL1)
to remove the unwanted mixer products. The output of 48.305 MHz is amplified in another fixed gain Second
IF monolithic amplifier (U20). The amplified signal is passed thru the VHF transmit gain control circuit to a fixed
gain Transmit Second IF amplifier (U27) and then routed to the 1A2A5 Front End Assembly through P3.

The VHF transmit gain control circuit (U24-C) is internally adjusted (R186) for static operation. During dynamic
operation this circuit is electronically controlled by the Automatic Level Control/Automatic Carrier Control
(ALC/ACC) circuits (ALC is used in CW, Sideband operation. ACC is used in AM operation). The ALC/ACC
circuits (U23, U24, Q12, Q13, Q19) sample the forward and reflected power in the 1A3 Filter Assembly and
produce the voltage to control the gain of the Transmit Second IF output signal. When the RT-9000 is used
with the external LPA-9600 the ALC and ACC voltage from the LPA-9600 are also sampled in the ALC/ACC
control circuits to control the gain of the Transmit Second IF output signal at 1A2A4 P3. The 48.305 MHz
Transmit Second IF is brought into the 1A2A5 Front End Assembly through the ALC current circuit (Q4 and
CR26) into the mixer (X1). The mixer mixes the 48.305 MHz and the selected First L.O. frequency (48.31 to
78.31 MHz) to provide the desired frequency output between 1.6 and 30 MHz. The mixer output is low pass
filtered to remove undesired mixer products and the output is ampilified in predrivers Q11, Q12, and Q13. The
RF signal is again amplified in Drivers Q9 and Q10 to a level of 0.5 Watts PEP. The RF signal is then band
pass filtered in one of eight filters (same filters used in receive) and exits the Front End 1A2A5 at P6 to the
1A4, Power Amplifier Assembly input at J1.

The ALC current circuit is controlled by the 1A5A1 DC Power Supply Assembly current ALC detector circuit
(U5) which monitors the +28 VDC current supplied to the 1A4 Power Amplifier Assembly. Whenever the power
amplifier transistors draw excessive current, this circuit sends a signal to the 1A2A5 ALC (l) circuit causing
it to attenuate the Transmit Second IF signal input to the Mixer, reducing the output from the 1A2A5 Front End
Assembly and thereby limiting the Power Amplifier transistors current to a safe level.

The 0.5 Watts of Transmit RF power is amplified in 1A4 Push-Pull Drivers Q1 and Q2. The amplified RF is
transformer coupled into two (2) sets of Push-Pull Power Amplifiers (Q3, Q4, and Q5, Q6) whose output is
coupled to an output combiner circuit to produce the normal 125 Watt PEP RF output. The PA output is sent
to the 1A3 Filter Assembly Detector 1A3A1 at J2. The RF is sent through energized K1 to the two Filter
Assemblies. (Bands 1-4 are on 1A3A2 and Bands 5-8 are on 1A3A3). These eight filters are relay selected
by band information from frequency selected from memory or Front Panel of the RT-9000. The filters are used
in receive and transmit and are half-octave low pass filters. The output from the selected filter is sent through
the VHF filter (C1 through C7, L1, and L2) and exits at 1A3A1 J1 through coax cable to rear panel assembly
1A6J4.

The 1A5 Power Supply Assembly of the RT-9000 is capable of operating from 115/230 Volts AC or +28 Volts
DC battery. With AC and DC battery connected, the assembly will automatically switch to DC battery whenever
the AC power fails. The assembly will switch back to AC upon AC restoration.

The 1A5A2 AC Power Supply Assembly is a linear design, reducing the undesirable effects of Radio
Frequency Interference (RFl) and Electromagnetic Radiation Interference (EMI) from the transceiver. The AC
at J1 is fuse protected by F1 and F2 (5 amp fuses) and transient/surge protected by varistors (ZS1 and ZS2)
in the primary of toroid transformer T1. The secondary of T1 steps the voltage down to approximately 35 VAC
and diode bridge CR1 rectifies the voltage and sends to filter assembly 1A5A2A1 to be filtered by C1 through
C6. The duration of conduction of CR1 is varied by TRIAC Q1 driven by Opto TRIAC Driver U1. Two outputs
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are taken from the filter assembly at E5 (AC Pilot Supply Voltage Sense) and at E7 (35 VDC at 17 amps with
115 VAC input). Fuse F3, a 20 amp fuse protects the input to the +28 VDC Regulator Assembly 1A5A2A2
at J1. This input powers voltage regulator U1, supplying +12 VDC to assembly circuits including voltage
regulator U7 that supplies +5 VDC to assembly circuits.

The RT-9000 Front Panel ON/OFF Volume Control (S2) sends a ground to E1 which through U2 turns OFF
Q1 (+28 Volt Regulating Transistor). With Q1 OFF, U6 (Over/Under Detector) will output a Low on pin 7
causing Under Voltage LED (CRS6) to light and K1 to be de-energized.

When S2 is switched ON, the ground is removed U2 turns on Q1 outputting +28 VDC through T1, a voltage
sense sample of this voltage is sent to voltage divider R5, R6, R7 and to pin 4 of U2. Resistor R7 is factory
adjusted causing U2 to regulate Q1's output to +28 VDC. The +28 VDC is sent to K1's coil and contact. Over/
Under Detector U6 samples the voltage at pins 2 and 3 and output highs on pins 1 and 7, turning OFF CR6
and turning ON Q3. Q3 outputs a ground energizing K1 and turns ON Ready LED (CR8). The output current
is sensed by Hall-Effect Current Sensor (U5) in T1 and is pin 3 input to Voltage Comparator (U4) pin 2 has
an adjusted input from R15 so that an output current above 20 amps will cause U4 to output a low. This low
makes Opto Isolator (U3) to output a high to the gate of SCR Q2. Q2 will output a ground and over current
LED CR3 will light and +28V Regulated output will turn OFF.

The 1A5A1 DC to DC Power Supply Assembly is made up of 1A5A1A1 Switching Regulators and 1A5A1A2
Control Logic printed circuit (PC) assemblies.

AC Pilot Supply Voltage from 1A5A2 is sent to the PC Assembly Switching Regulators, providing power to
requlator U1. U1 supplies power to +12 V regulator U2 that supplies the sense circuit U3 with power when
the RT-9000 is connected to AC power. U3 senses the voltage at pins 2 and 3 and outputs a low that cuts
off Q5, keeping K2 de-energized. With K2 de-energized and the Front Panel Volume Control in the OFF
position, the sense voltage at base of Q1 causes it to conduct and send a ground from Q1 emitter out P1 pin
5 causing the 1A5A2A2 +28V Regulator to be OFF. When the Front Panel Volume Control is turned ON. A
ground is sertto 1.45A1A1 J1 pin 25 through the de-energized contacts of K2 causing Q1 to cut off, removing
the ground at P1 pin 5. This turns ON, the 1A5A2A2 +28 V regulator, supplying +28 VDC to 1A5A1A1 P1 pins
6 through 8.

The +28 VDC goes through T-1, part of a Hall-Effect Circuit (which will be explained later), to on board +28
V connection out J3 pin 1 through 3 which goes to 1A4 Power Amplifier Assembly. It also goes through F1
and outto 1A2A7 Motherboard Assembly atJ1 pins 1, 3and 5 and out J2 pin 2 as +28 V sample to PC Assembly
Control Logic 1A5A1A2 to U12. The +28 V on board connection goes through CR-13 to pin 1 of U9 a +5 V
regulator, which supplies on board +5 V and leaves at J2-14 to 1A5A1A2 to supply +5 V to its on board circuits.
At E19 of 1A5A1A1 the applied +28 V is fed through R23 to Source of P-CH Power FET (Q2) +28 V is also
fed through R24 to Gate of Q2 and out the assembly at J2 pin 13 to P1 pin 13 of 1A5A1A2 through R2 to pin
10 of U4-G. With And Gate U13C having highs on pins 9 and 10, it outputs a high which causes U4-G to turn
ON causing current flow through R2 and R24 at Gate of Q2. Q2 conducts sending +28 V to pins 1 of U6, U7
and U8, which produce the +12V, +5 V Digital and +5 Analog voltage used in the RT-9000 receive and transmit
circuits. As U6, U7 and U8 (LM2576) are similar in design, U6 the +12 V circuitry will be used in explanation.

The LM2576 is a 52 kHz adjustable output 3 Amp Buck Voltage Regulator used as a fixed output. +28 V is
applied across input filter C10 through C15 and L2 to pin 1 of U6. The output pin 2 applied across L3, C16
through C20 and L4. R11 and R12 a voltage divider that fixes U6 output to +12 V through FEEDBACK pin
4. The regulated +12 V is sent out J1 pins 7, 9 and 11 to the Motherboard for distribution to all the RT-9000
assemblies requiring +12 V. The regulated voltage is also sent to 1ASA1A2 J2 to P1 pin 1 as +12 V Sample
for U5 the Under/Over Voltage Dectector.

With the regulated +12 V between 11.4 and 13.99 VDC, pins 1 and 7 of Detector U5 are high and sent to U4-
A, CandE, U9-A, U10-A, U13-A, U14-A and C and U16-D to turn ON Green LED CR8 (Power Supply Ready)
and turn OFF RED LED's CR2 (+12 V Under Voltage), CR5 (+12 V Over Voltage), and CR18 (Power Supply
Fault). If the regulated +12 'V decreases to 11.3 V, U5 pin 7 will go low (Under Voltage). U16-D pin 13 will output
a low turning ON CR2 (+12 V Under Voltage LED). U13-A pin 3 will go low causing U14-A to output a low on
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pin 12. The low at U14-C will output a low on pin 12. The low at U14-C will output a low at pin 8, U4-E will
output a high tuming OFF CR8 (Power Supply Ready). U4-A will output a low on pin 12. The low at U14-C
will output a low at pin 8, U4-E will output a high tuming OFF CR8 (Power Supply Ready). U4-A will output
a low at pin 16 turning ON CR18 (Power Supply Fault) and sending Power Supply Fault Detect out P1 pin 4
to Microprocessor Assembly 1A2A1 which in tum outputs to Front Panel assembly signals to turn ON FAULT
LED and display on Operational Display 'POWER SUPPLY FAULT". If the regulated +12 Vincreasesto 14 V,
US pin 1 will go low, U10-A will output a high and U9-A will change states, pin 5 will go high and pin 6 will go
low. The high from U10-A pin 5 causes U4-C to output a low turning ON CR5 (+12 V Over Voltage) and sends
a low out pin 3 at P1 (+12 V SCR Control) to the Switching Regulators PC Assembly 1A5A1A1 causing
Optocoupler U10-A pin 15 to go high causing Q3 to conduct, placing a ground at the output of +12'V regulator U6.

The low at US-A pin 6 will cause U14-B pin 6 to go low, in tum U-13C pin 8 will go low and output at U4-G will
go to +28 VDC. The +28 V Enable going to +28 V will tum OFF 1A5A1A2 Q2 removing +28 V from inputs to
regulators Q6, Q7 and Q8. On the 1A5A1A2 the following RED LEDs will be ON: CR3, CR4, CR5 and CR18;
on the Front Panel. The FAULT LED will be OFF and Operational/Feature Menu Displays will be blank. This
is because the +12 V, +5 V Digital and +5 Analog voltage to RT-8000 have been tumned OFF.

On the 1A5A1A1 T-1, U4 and U5 make up the Hall-Effect Current Sensing circuit for the +28 VDC that powers
the Power Amplifier Assembly 1A4. R29 is factory set for 17 amps of current into RF Power Amplifier 1A4.
When the Hall-Effect circuit senses current greater than 17 amps the DC voltage at J1 pin 24 will increase.
This voltage is sent to the Front End Assembly 1A2A5 at P1 pin H, where Q4 and CR26 will decrease the IF
signal into mixer X1. This decreases the exciter output to the RF Power Amplifier. The RF Power Amplifier
will decrease its output bringing the current down and protecting the Power Amplifier transistors (Q3, 4, 5
and 6). :

The 1A2A6 Select/Distribution Reference Amplifier Assembly amplifies, and TTL conditions, the Transceiver
TCXO 5 MHz and routes it to the 1A2A2 Synthesizer and 1A2A2 Microprocessor assemblies. By internal
switches (S1A and S1B) the TCXO amplified signal may be connected to the Transceiver's rear panel (J7) to
external peripheral equipment. Also an extemal frequency standard can be applied to the rear panel and (J7)
switched into the assembly in place of the Transceiver TCXO. ‘
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SECTIONV

FAULT ISOLATION/MAINTENANCE AND REPAIR

5.1 GENERAL

This section provides the procedures for fault isolation and maintenance and repair to the Lowest Repairable
Unit (LRU) level.

5.2 DISASSEMBLY

Disassembly should be only to the extent necessary to accomplish the repair or replacement of the defective
LRU. Procedures for the disassembly of major modules and assemblies are given in the following paragraphs.

5.2.1 TOP OR BOTTOM TRANSCEIVER COVER REMOVAL

Refer to Figure 5.2.1.1.

a) Remove the three (3) screws at the rear of the cover.
b) Release cover latches.
c) Puli cover up and back from the front panei (1A1).

5.3 TEST SET-UP

5.3.1 PRELIMINARY

Connect RT-9000 and test equipment as shown in Figure 5.3.1.1.

WARNING: For personal safety and to prevent damage to voltage
sensitive components in the Transceiver, always turn ‘OFF’ the
RT-9000 whenever reseating printed circuit cards (PC), LRU’s, and
when replacing fuses.

5.4 BITE

5.4.1 PRELIMINARY

The BITE of the RT-9000 Transceiver provides immediate LRU faults. The Surveillance BITE is controlled by
the microprocessor on CPU Assembly 1A2A1. Itchecks the operational status of the LRU’s with the exception
of the DC to DC Power Supply 1A5A1, AC Power Supply 1A5A2, and the Select/Distribution Reference
Amplifier 1A2A6. These LRU’s have self-surveillance BITE non-dependent upon CPU Assembly 1A2A1.
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iver Cover Removal.

Figure 5.2.1.1 Top or Bottom Transce
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!

4

50 OHM/150 WATT
LOAD RF WATTMETER
RT-9000
ANTENNA
J4 —®
CW KEY
J
AUDIO
J5 -
PHONES
J2
POWER
J1&4J3
MIC
J3
ACCESSORY
J6 v
115VAC
(230 VAC)
50-60 Hz
28 VDC

Figure 5.3.1.1 Transmitter BITE Test Set-Up.
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Figure 5.4.1.1 Top View of RT-9000 LRU ‘Fault Indicators’.
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Figure 5.4.1.2 Bottom View of RT-9000 AC Power LRU ‘Fault Indicators’ Location.
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Figure 5.4.1.3 Module Cover Removal.
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PC Assembly, Rear Panel Connector 1A6A1

Power Amplifier Assembly 1A4

Fiter Assembly 1A3 2

Detector Board
1A3A 1

Front End 1A2A5

IF 1A2A4

Audio 1A2A3 !
~
Synthesizer Module ¢ ik

1A2A2-—'—‘"’

CPU Module
1A2A1

Front Panel ASéembly 1A1

Power Supply Assembly 115/230 VAC 1A5A2

Power Supply Assembly
. 1A5A1

Switching Regulators
e 1A5A1A1

Control Logic, DC/PS
- 1ABATAZ

Front Panei Board 1A1 At

Reference Driver
1A2A6

TCXO, SMHZ
1A2A 9

1/0 Board 1A2A8

Figure 5.4.1.4 Major Assembly Locations.
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The front panel ‘LCD’ will display a plain language ‘FAULT MESSAGE’, the ‘FAULT’ Red LED will illuminate
on the Front Panel Figure 5.4.1.5 and on the faulty LRU. (See Figures 5.4.1.1 and 5.4.1.2).

With RT-9000 Transceiver connected as in Figure 5.3.1.1. Turn ‘ON’ Transceiver and perform the following:

Depress the feature menu select ke successively until the feature menu shown in Figure 5.4.1.5 is

indicated on the ‘Feature’ display .

oo

®e[®

)
o (o] ——
s |[F 9167 17 "2CH 26 | [LICGIE]
(752 METER -s-a--s.s..s-s 20 %40 oo EBE] —
‘ LY ruction/  BiTE N PROGRESS E] [ [ [e]
—BFO BITE MCH—- ALE ID MORE EEE} NN —

xex VOLUME SQUELCH E

AL L LD L0 .0 Q -

OFF OFF n1-3899 )

0000 0

©

Figure 5.4.1.5 The RT-9000's ‘Operational’ Display Screen.

Depress the ‘BITE' key . The equipment will initiate a self test routine and will display the results in the

function/status screen

of the ‘Operational’ dispiay. The initial message will be:

‘BITE IN PROGRESS'.

As each module is tested, a corresponding message will appear briefly on the display in the following order:

‘FRONT PANEL O.K." or
‘CPUO.K’ or
‘SYNTHESIZER O.K’ or
‘POWER SUPPLY O.K" or
NOTE: ‘1/OO.K’ or

‘SELECT RX’ or

5-8

‘FRONT PANEL FAULT’

‘CPU FAULT™

‘SYNTHESIZER FAULT’

‘POWER SUPPLY FAULT’

/O FAULT' (Displayed ONLY when I/O is selected.)

‘TX BITE’
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The Feature Menu will display:

Depressthe feature key ‘RX--BITE’. The equipment will initiate Receive self-test routine. You willmomentarily
hear 1000 Hz tone from speaker and ‘Operational’ display will read:

‘RX BITE IN PROGRESS’
As each module is tested, a corresponding message will appear briefly on the display inthe following order:
‘AUDIO O.K’ or ‘AUDIO FAULT
IF O.K’ or ‘IF FAULT
‘FRONT END O.K” or ‘FRONT END FAULT’
If all modules check O.K., the ‘Operational’ display will read:
‘TEST COMPLETE".
Depress the feature key ‘TX--BITE'. ‘Operational’ display will read:
‘CONNECT ANTENNA LOAD'.

Depress the feature key TX--BITE once more. The equipment will initiate Transmit self-test routine.
Frequency on ‘Operational’ display will change to 1.75000 MHz.

As each module is tested, a corresponding message will appear briefly in the following order:
‘AUDIO O.K” or ‘AUDIO FAULT’
‘IF O.K’ or ‘IF FAULT
‘FRONT END O.K” or ‘FRONT END FAULT'

‘POWER AMP O.K’ or ‘POWER AMP FAULT’
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After the Power Amplifier check, the Filter Module is checked at 1.75000 MHz and then stepped through and
checked in each of its bands with a test frequency of 2.75000 MHz, 3.75000 MHz, 4.75000 MHz, 5.75000 MHz,
7.75000 MHz, 10.75000 MHz, 16.75000 MHz, and 25.75000 MHz. As this is being accomplished, the
frequency being displayed will change accordingly, and RF output power should be indicated by a varing
90 to 110 Watt output on RF Wattmeter. At the end of the test it will briefly display:

‘FILTER MOD O.K." or ‘FILTER MOD FAULT".
At the conclusion of the ‘TX BITE TEST’, if all modules check O.K, the message:
‘TEST COMPLETED’

will appear on the display and by depressing the ‘END’featureskey 3 ,the RT-9000 will revertto operational
status.

NOTE:| Inany ofthe abovetests, ifa‘FAULT' 5 isdetected, the test
will stop at that particular fault. By depressing the appropriate
features key, you are able tore-run that particular test againto
double-check the fault.

[5.42 COMMON MODULES|

Refer to Figures 5.4.1.3 and 5.4.1.4 for medule cover removal
and assembly locations.

5.4.2.1 FRONT PANEL FAULT

This is an indication of a failure on the Front Panel P.C. Board Assembly 1A1A1.

a) TurnTransceiver ‘OFF’ and remove Front Panel Module 1A1. SeeFigure 5.4.2.1.1 onfhefollowing page.
b) Remove and replace Front Panel P.C. Board Assembly 1A1A1. See Figure 5.4.2.1.1. |

c) Reinstall Front Panel Module 1A1. Turn Transceiver ‘ON’.

d) Repeat ‘BITE TEST. Upon completion of successful test, return Transceiver to operational status and
return failed 1A1A1 P.C. Assembly to factory for repair.

e) Ifin step d) above, test fails the Front Panel test again, turn ‘OFF’ Transceiver and remove 1A1 Module;
replace with original 1A1A1 P.C. Assembly. Return the failed 1A1 Module to factory for repair.
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5422 CPUFAULT

This is an indication of a failure on the P.C. Assembly CPU 1A2A1.

a)

b)

c)

Turnthe Transceiver ‘OFF’ and remove and replace P.C. Assembly 1A2A1. See Figures 5.4.1.3, 5.4.1.4,
and 5.4.2.2.1 through 5.4.2.2.2.

Turn‘ON’ Transceiver and repeat ‘BITE TEST'. Upon completion of a successfultest, return Transceiver
to operational status.

Return failed P.C. Assembly 1A2A1 to factory for repair.

5.4.23 1/O FAULT

This is an indication of a failure on P.C. Assembly 1/O 1A2A8.

a)

b)

)

Turnthe Transceiver ‘OFF’ and remove and replace P.C. Assembly 1A2A8. See Figures 5.4.1.3,5.4.1.4,
and 5.4.2.2.1 through 5.4.2.2.2.

Turn ‘ON’ Transceiver and repeat ‘BITE TEST'. Upon completion of a successful test return Transceiver
to operational status.

Return failed P.C. Assembly 1A2A8 to factory for repair.

5.4.2.4 SYNTHESIZER FAULT

This is an indication of a failure on the Synthesizer Module 1A2A2.

a)

b)

c)

Turn the Transceiver ‘OFF’ and remove and replace Module. See Figure 5.4.1.3 and 5.4.1.4.

Turn‘ON’ Transceiver and repeat ‘BITE TEST'. upon completion of a successful test, return Transceiver
to operational status.

Return failed Module 1A2A2 to factory for repair.
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Front Panel Assembly 1A1

Figure 5.4.2.1.1 Front Panel (1A1) Removal.
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PC Assembly, CPU 1A2A1

PC Assembly Optocoupler 1A2A1A1

PC Assembly, /O Board 1A2A8

Figure 5.4.2.2.1 Removal/Replacement of CPU 1A2A1 and I/O 1A2A8.
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PC Assembly, CPU 1A2A1

PC Assembly Optocoupler 1A2A1A1

PC Assembly, I/O Board 1A2A8

Figure 5.4.2.2.2 Removal/Replacement of I/O 1A2A8 Only.
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5.4.25 POWER SUPPLY FAULT
This indicates a failure of the 1A5A1 +5 VDC analog circuit. The failures are:

a) +5 VDC analog ‘OVER’ voltage.
b) +5VDC analog ‘UNDER’ voltage.

a) +5VDC Analog ‘OVER' Voltage.

1) Turn‘OFF’ Transceiver and remove and replace P.C. Assembly 1A5A1A1 (switching regulator board).
See Figures 5.4.1.3, 5.4.1.4, and 5.4.2.4.1 thru 5.4.2.4.4.

2) Turn ‘ON’ Transceiver; observe Power Supply Fault LED’s (should be ‘OFF’); run ‘BITETEST'. Upon
completion of successful test, return Transceiver to operational status. Return P.C. Assembly 1A5A1A1
to factory for repair. If above power supply LED’s are ‘ON’, turn ‘OFF’ Transceiver and remove and
replace P.C. Assembly 1A5A1A2 (Control Logic Board). See Figure 5.4.2.4.3.

3) Turn ‘ON’ Transceiver; observe Power Supply Fault LED’s (should be ‘OFF’); run ‘BITE TEST'. Upon
completion of successful test, return Transceiver to operational status. Return P.C. Assembly 1A5A1A2

to factory for repair.
b) +5VDC Analog ‘UNDER’ Voltage.
1)‘ Turn ‘OFF’ Transceiver and remove ribbon connector to Filter Module 1A3J4.

2) Turn‘ON’ Transceiver and observe Power Supply Fault LED's. IfLED’s are ‘OFF’, a shortis indicated
in the 1A3 Filter Module assembly cn the +5 VDC analog line. Remove and replace 1A3 Module. See
Figure 5.4.2.4.4. If LED’s are ‘ON’, trouble is indicated in other circuitry. Turn ‘OFF’ Transceiver and
reinstall connector to 1A3J4. Go onto step 3.

3) Remove Front End P.C. Assembly 1A2A5. Turn ‘ON’ Transceiver and observe Power Supply Fault
LED’s. If LED’s are ‘OFF’, ashort is indicated in the 1A2A5 +5 VDC analog circuitry; replace 1A2A5. If
LED’s are ‘ON’, trouble is indicated in other circuitry. Turn ‘OFF’ Transceiver and reinstall 1A2A5. Go
on to step 4.

4) Remove IF P.C. Board Assembly 1A2A4. Turn ‘ON’ Transceiver and observe Power Supply Fault
LED’s. If LED's are ‘OFF’, a short is indicated in the 1A2A4 +5 VDC analog circuitry; replace 1A2A4. If
LED’s are ‘ON’, trouble is indicated in other circuitry. Turn ‘OFF’ Transceiver and reinstall 1A2A4. Go
on to step 5.

5) Remove Audio P.C. Board Assembly 1A2A3. Turn ‘ON’ Transceiver and observe Power Supply Fault
LED’s. If LED’s are ‘OFF’, ashort is indicated in the 1A2A3 +5 VDC analog circuitry; replace 1A2A3. If
LED's are ‘ON’, trouble is indicated in other circuitry. Turn ‘OFF’ Transceiver and reinstall 1A2A3. Go

onto step 6.

6) Remove and replace D.C. Power Supply Switching Regulator Board 1A5A1A1. Turn ‘'ON’ Transceiver
and observe Power Supply Fault LED’s. If LED’s are ‘OFF’, 1A5A1A1 should be sent to factory for repair.
If LED’s are ‘ON’, trouble is indicated in other circuitry. Turn ‘OFF’ Transceiver and go to step 7.

7) Remove and replace Control Logic P.C. Board Assembly 1A5A1A2. Turn ‘ON’ Transceiver and
observe Power Supply Fault LED’s. If LED’s are ‘OFF’, 1A5A1A2 should be set to factory for repair. If
LED’s are ‘ON’, it indicates trouble could be on Mother Board 1A2A7 or in the interconnecting ribbon
cables. Turn Transceiver ‘OFF’ and use normal troubleshooting procedures to locate the short on the
+5 VDC line throughout the Transceiver.

Other Power Supply Fault LED's are discussed in section 5.5.
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Filter Assembly 1A3

-~ -
o Power Amplifier Assembly 1A4

Figure 5.4.2.4.1 Removal/installation of Modules 1A4, 1A5, and Optional Fans.
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Figure 5.4.2.4.2 Removal/Installation of AC Power Supply Module 1ASA2.
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PC Assembly, Control Logic, DC/PS 1A5A1A2

Figure 5.4.2.4.3 Removal/installation of DC Power Supply PC Board 1A5A1A2.
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Power Supply Assembly 1A5

Figure 5.4.2.4.4 Removal/Installation of Module 1A3 and 1AS.
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5.4.3 RECEIVER MODULES |

5.4.3.1 AUDIO FAULT
This is an indication of a failure on the Audio P.C. Board Assembly 1A2A3.
a) Turn Transceiver ‘OFF’ and remove and replace 1A2A3. See Figures 5.4.1.3 and 5.4.1.4.

b) Turn Transceiver ‘'ON’. Repeat ‘BITE TEST". Upon completion of successful test, return Transceiver to
operational status. Return failed 1A2A3 to factory for repair.

5.4.3.2 IF FAULT
This is an indication of a failure on the IF P.C. Board Assembly 1A2A4.
a) Turn Transceiver ‘OFF’ and remove and replace 1A2A4. See Figures 5.4.1.3 and 5.4.1.4.

b) TurnTransceiver ‘ON’. Repeat ‘BITE TEST. Upon completion of successful test, return Transceiver to
operational status. Return failed 1A2A4 to factory for repair.

5.4.3.3 FRONT END FAULT
This is an indication of a failure on the Front End P.C. Assembly 1A2A5.

a) Turn Transceiver ‘OFF’ and remove and replace 1A2A5. See Figures 5.4.1.3 and 5.4.1.4.

7

b) TurnTransceiver ‘ON’. Repeat ‘BITE TEST'. Upon completion of successful test, return Transceiver to
operational status. Return failed 1A2A5 to factory for repair.

5.4.4 TRANSMITTER MODULES

5.4.4.1 AUDIO FAULT

This indicates a failure on the Audio P.C. Assembly 1A2A3.

a) Turn Transceiver ‘OFF’ and remove and replace 1A2A3. See Figures 5.4.1.3 and 5.4.1.4.

b) TurnTransceiver ‘ON’. Repeat ‘BITE TEST'. Upon completion of successful test, return Transceiver to
operational status. Return failed 1A2A3 to factory for repair.

54.4.2 IF‘ FAULT

This indicates a failure on the IF P.C. Assembly 1A2A4.

a) Turn Transceiver ‘OFF’ and remove and replace 1A2A4. See Figures 5.4.1.3 and 5.4.1.4.

b) TurnTransceiver ‘ON’. Repeat ‘BITE TEST'. Upon completion of successful test, return Transceiver to
operational status. Return failed 1A2A4 to factory for repair.
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5.4.4.3 FRONT END FAULT
This indicates a failure on the Front End P.C. Assembly 1A2A5.
a) Turn Transceiver ‘OFF’ and remove and replace 1A2A5. See Figures 5.4.1.3 and 5.4.1.4.

b) Turn Transceiver ‘ON’. Repeat ‘BITE TEST'. Upon completion of successful test, return Transceiver to
operational status. Return failed 1A2A5 to factory for repair.

5.4.4.4 POWER AMP FAULT
This indicates a failure on the Power Amplifier Module 1A4.
a) Turn Transceiver ‘OFF’ and remove and replace 1A4. See Figures 5.4.1.3, 5.4.1.4 and 5.4.2.4.1.

b) TurnTransceiver ‘ON’. Repeat ‘BITE TEST'. Upon compiletion of successful test, return Transceiver to
operational status. Return failed 1A4 to factory for repair.

5.4.4.5 FILTER MODULE FAULT
This indicates a faiiure on the Filter Module Assembly 1A3.

a) Turn Transceiver ‘OFF’ and remove and replace 1A3. See Figures 5.4.1.3, 54.1.4, 54.2.4.1, and
54.2.4.4.

b) TurnTransceiver ‘'ON’. Repeat ‘BITE TEST. Upon completion of successful test, return Transceiver to
operational status. Return failed 1A3 to factory for repair.

5.5 TROUBLE SHOOTING WITH SELF-SURVEILLANCE BITE

5.5.1 DC TO DC POWER SUPPLY 1A5A1 / 1A5A1A1 / 1ABA1A2

Reference Table 5.5.1.

5.5.2 AC POWER SUPPLY 1A5A2/1A5A2A1 / 1A5A2A2

Reference Table 5.5.1

5.5.3 SELECT/DISTRIBUTION REFERENCE AMPLIFIER 1A2A6

Reference Table 5.5.2
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- DC TO DC POWER SUPPLY 1A5A1 AC POWER SUPPLY POSSIBLE TROUBLE CORRECTIVE ACTION |
)I{Egi I - 5D 5A 12V 28V v| OVER | UNDER| OVER
BANK=OFF OVER |UNDER | OVER | UNDER| OVER | UNDER| OVER | UNDER VOLTAGE | VOLTAGEICURAENT]
1 X X No Trouble " No Action Required
2 X- X X 1. 1A5A1A1 F1 Open. Reptace fuse as required. [f fuse opens again, use normal
2. Short in the Transceiver on +28 V line. trouble shooting procedures and locate and repair short.
1. No AC power, 1. Check for AC input.
3 2. Open AC Fuses 1A5A2 F1 and F2. 2. Replace F1 and F2. If fuses open again, remove and
replace 1ASAZ power supply.
3. Open 1A5A2 F3. 3. Replace F3. [f it opens again, replace power supply,
|
4 No AC power supply installed or 1. No DC power. 1. Check for +28 VDC input. 7
using only DC to DC supply. 2. 1A6 F1 open. 2. Replace F1. If it opens again, remove and replace 1A5A1
7 power supply.
|
5 X ! 1A5A2 AC power supply. - Replace 1ABA2 assembly.
6 X 1A5A2 AC power supply. Replace 1A5A2 assembly.
1. 1A5A2 AC power supply. 1. Remove 1A5A1 F1 and P3toradio and check. Use normal
7 X trouble shooting procedures to locate and repair short.
2. Shorton +28VlineinDC powersupply orRadio. | 2. Replace 1ASA2 assembly.
8 X X | X X Us and associated circuitry in 1ASA1. Replace 1A5A1 assembly.
9 X X X U2 and associated circuitry in TAS5AT, Replace 1A5A1 assembly.
10 X X X X X . Ut and associated circuitry in 1A5A1. Replace 1AS5A1 assembly,
No AC power supply installed or '
1 X X X usingponly DC ?éj gC supply. DC power input iow. Correct BC input voltage.
‘ No AC power supply installed or .
12 X X usingponty DG fg E%C Supply. DC power input high. Correct DC input voltage.
' 1, U5 and associated circuitry in 1ASAT, 1. Replace 1A5A1 assembly.
13 X X X 2. Short on +5V analog line in Transceiver. 2. Use normaltrouble shooting procedures, locate and repair
‘ short. )
1. U2 and associated circuitry in 1A5AT. 1. Replaée 1ABA2 assembly.
14 X X X 2. Short on +5 V digital line in Transceiver. 2. Use normal trouble shocting procedures to locate and
o repair short. :
1. U1 and associated circuitry in 1ASAT. 1. Replace 1A5A2 assembly.
15 X X X 2. Short on +12V line in Transceiver, 2. Use normal trouble shooting procedures to locate and
repair short. :

Table 5.5.1 DC to DC and AC Power Supply Troubleshooting.
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SELECT/DISTRIBUTION REFERENCE AMPLIFIER

1A2A6

S1A, 81B, and S1C are accomplished by a jumper plug. Normal

factory setting is INTERNAL ONLY. However, this value can be
changed by the user to INTERNAL OUT or EXTERNAL IN.

LED's
x=oN | JNT OUT “XT |FAULT | POSSIBLE TROUBLE CORRECTIVE ACTION
BLANK=OFF
Normal indicaticn for | No action required.
1 X factory setting.
1. Noinput to 1A2A6. |1. Use oscilloscope and check input
o X X 2. No output from}and output on 1A2A7 Mother board
' - | 1A2A8, J11 pins 5 and 2. Replace as required
1A2A8 or 1A2A6.
3 X Normal indication for this | No action required.
setting.
1. Noinputto 1A2A6. | 1. Use oscilloscope andcheck input
4 X X 2. No output from |and output on 1A2A7 Mother board
1A2AB. J11 pins 5, 4, and 2. Replace as
required 1AZ2AS or 1A2AS,
Normal indication for this | No action required.
5 X setting. Inputisfroman
external frequency
standard.
1. No input from extemal | 1. Use oscilloscope and check input
frequency standard. from External Standard at J11
6 X X |2 No output from |pin4 and check output at J11 pin 2.
1A2AB6. Replace as required External
Standard or 1A2A6.
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5.6 TEST EQUIPMENT REQUIRED OR EQUIVALENT

Multimeter

Wattmeter, thruline with 250 Watt, 2-30 MHz element

Power Supply (optional for DC only), 0-40 Volt
@ 30 Amp

Oscilloscope, 100 MHz bandwidth

RF Signal Generator

Coaxial Resistor, 50 ohm, 150 Watt (3 each)

Audio Generator

Audio Voltmeter

Frequency Counter

RF Voitmeter

100/1 Voltage Divider

Tee Adapter

Digital Multimeter

Microphone

CW Key

Coaxial Cable (4 each)

Adaptor, N to BNC (3 each)

Adaptor, UHF to BNGC (2 each)

‘T' Connector BNC (2 each)

Audio Interface Cable

Remote Key Switch

Headset

Simpson 260
Bird Model 43

HP-6269

Tektronix Model 2235

Wavetek 3000

Bird Model 8135

Leader Model LAG-120B

Leader Model LMV-181A
Systron-Donner Model 6050 with option 12
Boonton 92EA

Boonton 91-7

Boonton 91-14A

Leader LDM-853A

P/N 8076000602

P/N 5024000994

RG-58/U with BNC Connectors
UG-201/U

UG-273/U

UG-274/U

P/N 8076004594

Any model one (1) pole toggle switch
P/N 0840200005
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FREQUENCY/WAVEFORM MONITOR
OSCILLOSCOPE FREQ. COUNTER
CH1 CH1
N out N
oo RT-9000
ANTENNA RF SIGNAL
J4 GEN.
KEY
J1
AUDIO AUDIO
Js VIVM
AUDIO PHONES
VI J2
POWER
J1&33
MIC
8
ACCESSORY
J6 115 VAC
(230 VAC)
50-60 Hz
28VDC

Figure 5.6.1 Receiver Alignment Test Equipment Connections.

=== = e = e e e - e &
: + 2 1 +
S0 OHM/ 150 WATT S0 OHM/ 150 WATT 50 OHM/ 150 WATT
LOAD LOAD LOAD RF WATTMETER RF VOLTMETER
#3 (VSWR 3.0:1) #2 (VSWR 2.0:1) #1 (NORMAL)
FREQUENCY/WAVEFORM MONITOR
OSCILLOSCOPE FREQ. COUNTER
RT-9000 o o
] out N
Q Q Q
-
__‘X_‘ CW KEY
J1
Y- I [ ] S K
& ————
| 1
PHONES : | |
2 | |
L
POWER I 1
R ¥ __ R
OSCILATOR
MIC
D———— B REMOTE
KEY
ACCESSORY SWITCH AUDIO
J6 OSCLLATOR
115 VAC
(230 VAC)
50-60 Hz
28 VDC
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Vpeak

45.25

48.08
49.49

52.32
53.73
55.15

57.97
59.39

62.22
63.63
65.04
66.46
67.87
69.29
70.70
72.11

Vp-to-p

90.50

983.32

96.15

98.98
101.81
104.64
107.46
110.29
113.12
115.95
118.78
121.60
124.43
127.26
130.09
132.92
135.74
138.57
141.40
144.23
147.06
149.88
152.71
155.54
158.37
161.20
164.02
166.85
169.68
172.51
175.34
178.16
180.99
183.82
186.65
189.48
182.30
195.13
197.96
200.79
203.62

209.27
212.10
214.93
217.76
220.58
223.41
226.24
229.07
231.90
234.72
237.55
240.38
243.21
246.04
248.86
251.69
254.52

ACROSS 50 OHMS

WATTS

106.58
109.52
112.50
116.52
118.58
121.68
124.82
128.00
131.22
134.48
137.78
141.12
144.50
147.92
151.38
154.88
158.42
162.00

Table 5.6.1 Power vs Voltage.
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Figure 5.6.3 Alignment Adjustment Locations.
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WARNING: The adjustments called outin the following alignments
are all that should be attempted. Any other adjustments not called
out are factory adjustments and cannot be done in the Transceiver.
See Figure 5.6.1 for test equipment connections.

5.7 RECEIVE ALIGNMENT and CHECKS

See Figure 5.6.1 for Test Equipment Connections (Remove top and bottom covers per section 5.2.1.)

General: Connect coaxial cable from J4 (Antenna) to RF Signal Generator.

| 5.7.1 REFERENCE OSCILLATOR (TCXO)|

a) Turn ‘ON’ Transceiver by turning ‘VOLUME'’ control clockwise until noise is heard in speaker.

Connect the frequency counter to ‘VERT OUT’ of oscilloscope. Connect oscilloscope Channel 1 input
to Motherboard (1A2A7) J12 pin 6 (TCXO OUT). The frequency must be 5.0 MHz 5.0 Hz.

If it is necessary to adjust the TCXO, remove the top cover
screw (see Figures 5.4.1.3 and 5.4.1.4) and adjust trimmer
in the TCXO to the frequency stamped on the cover.
This adjustment should only be done with TCXO at room
_temperature (25°C / 75°F). If unable to adjust or TCXO drifts
more than 10 Hz, remove and replace the TCXO (1A2A9).

5.7.2 SENSITIVITY USB

Internally generated spurious signals on 99.5% of the available
frequencies (100 kHzto 30 MHz) will be at or below 0.5 microvolt
equivalent input at antennaterminal. If you encountera'SPUR’
onthe frequency you are checking change, change the frequency
a couple 100 kHz above or below to get away from the ‘SPUR'.

a) Connect RF Signal Generator to ‘ANTENNA’ connector (J4). Set RF Signal Generator to 2.606 MHz,
CW mode, 0.5 microvolts output.

b) Set RT-9000 to ‘MANUAL' operation, 2.605 MHz, USB mode. A 1000 Hz tone should be heard in the
- speaker. .

c) ConnectAudio Voltmeterto ‘PHONE’ jack (J2) using a phone plug terminated coaxial cable. The speaker
should be ‘OFF’ when phone plug is connected to J2. Connect oscilloscope Channel 1 input to Audio
Voltmeter input. (See Figure 5.6.1.)

d) Detune RFVSignaI Generator by at least 1 MHz and adjust 'VOLUME' control for a -10 dB level on a
convenient Audio Voltmeter scale and adjust the oscilloscope gain to a convenient level.

Page Change 02/19/97.
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e) Retune the RF Signal Generator to 2.606 MHz and adjust the output of the RF Signal Generator until
Audio Voltmeter levelis 10 dB above step d). The output level of RF Signal Generator should notbe more
than 0.5 microvolts.

NORMAL: Go on to Step f).
ABNORMAL: Remove and replace the following LRU’s, one at a time, and
reaccomplish steps a) through e) each time:

IF/FILTER ASSEMBLY 1A2A4
FRONT END ASSEMBLY 1A2A5
FILTER MODULE 1A3

AUDIO ASSEMBLY 1A2A3

f)  Measure sensitivity at 1 MHz intervals from 2.605 to 29.605 MHz in USB mode. At all frequencies the
sensitivity should be +10 dB for an input of 0.5 microvolts or less.

NORMAL: Go on to step g).
ABNORMAL: Remove and replace the following LRU'’s, one at a time, and
reaccomplish steps a) through f) each time:

IF/FILTER ASSEMBLY 1A2A4
FRONT END ASSEMBLY 1A2A5
FILTER MODULE 1A3

AUDIO ASSEMBLY 1A2A3

g) SetTransceiver modeto LSB and set RF Signa! Generator to 28.604 MHz, Measure sensitivity at 1 MHz
intervals from 29.605 1o 2.605 MHz. At all frequencies the sensitivity should ke +10 dB for an input of
0.5 microvolts or less.

NORMAL: Go on to step h).
ABNORMAL: Remove and replace the following LRU’s, one at a time, and
reaccomplish steps a) through g) each time:

IF/FILTER ASSEMBLY 1A2A4
FRONT END ASSEMBLY 1A2A5
FILTER MODULE 1A3

AUDIO ASSEMBLY 1A2A3

h) SetTransceiver modeto CW and selectivity to narrow. Adjust audio output to-10dB reference level. Set
RF Signal Generator to 2.606 MHz, CW mode. Adjust Signal Generator output for a 10 dB increase on
the Audio Voltmeter. The RF Signal Generator output should not exceed 0.3 microvolts. Measure
sensitivity at 1 MHz intervals from 2.605 to 29.605. Sensitivity should be +10 dB for an input of
0.3 microvolts or less.

NORMAL: Go onto stepi).
ABNORMAL: Remove and replace the following LRU'’s, one at a time, and
reaccomplish steps a) through h) each time:

IF/FILTER ASSEMBLY 1A2A4
FRONT END ASSEMBLY 1A2A5
FILTER MODULE 1A3

AUDIO ASSEMBLY 1A2A3



SUNAIR RT-8000

i)  SetTransceiver mode to AM. Set RF Signal Generator to 29.605 MHz, 3.0 microvolts, AM modulation at
30%. Adjust volume control for 0 dB reading on Audio Voltmeter. Remove modulation from Signal
Generator. The Audio Voltmeter reading must decrease at least 10 dB. Check sensitivity in 1 MHz
intervals from 29.605 to 2.605 MHz, should be +10 dB for an input of 3.0 microvolts or less.

NORMAL: Go on to step j).
ABNORMAL: Remove and replace the following LRU’s, one at a time, and
reaccomplish step i) each time:

IF/FILTER ASSEMBLY 1A2A4
FRONT END ASSEMBLY 1A2A5
FILTER MODULE 1A3

AUDIO ASSEMBLY 1A2A3

j)  Measure the sensitivity in USB, LSB, and AM at 1.000 MHz in the same manner as previous steps.
Sensitivity should be +10 dB at 10 microvolts RF input in USB and LSB mode, and 30 microvolts RF input
in AM mode.

NORMAL: Go to step 5.7.3
ABNORMAL: Remove and replace the following LRU’s, one at a time, and
reaccomplish step j) each time:

IF/FILTER ASSEMBLY 1A2A4
FRONT END ASSEMBLY 1A2A5
FILTER MODULE 1A3

AUDIO ASSEMBLY 1A2A3

k} Measure the sensi?.ivity in USB, LSB, and AM at 1.605 MHz in the same manner as previous steps.
Sensitivity should be +10 dB at 1.0 microvolts RF input in USB and LSB mods, and 6.0 microvoits in
AM mode.

NORMAL: Goto step 5.7.3
ABNORMAL: Remove and replace the following LRU’s, one at a time, and
reaccomplish step k) each time:

IF/FILTER ASSEMBLY 1A2A4
FRONT END ASSEMBLY 1A2A5
FILTER MODULE 1A3

AUDIO