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SECTION 7.I 
 

GENERAL INFORMATION  
 
 
7.1.1  PURPOSE OF EQUIPMENT 
  
The RT-9000B is a 125 Watt HF/SSB Digital Transceiver that provides communications from 1.6 to 29.99999 
MHz (receive 100 kHz to 29.99999 MHz). Modes of operation include USB, LSB, AM equivalent, CW, and 
DATA (with external modems). The RT-9000B is designed to be used in fixed station or mobile environments 
and may be computer or remotely controlled using RS232, RS422, or FSK tones communications formats. 
 
 
7.1.2  GENERAL DESCRIPTION 
  
The RT-9000B can be used in base station 19-inch equipment rack installations, on tabletops, in mobile 
installations or transportable cases. Its rugged package makes the RT-9000B ideal for all environments.  
Internally, the RT-9000B is designed with the service technician in mind.  The Built-In-Test-Equipment (BITE) 
capability provides descriptive front panel readouts about the operating status of modularized plug-in 
assemblies. LED indicators located on the each module permits helps the technician rapidly identify a faulty 
module. 
 
The RT-9000B has a simple, easily understood front panel. First time users may operate the RT-9000B 
without extensive training. A large LCD display provides continuous status of major operating parameters 
such as Operating Frequency, Channel, Emission Mode, Power Output, Local/Remote control status and 
Receiver AGC and BFO settings. Extensive metering functions allow the operator to monitor Transmit 
functions such as Forward and Reverse power, ALC action, and Line Audio input levels and Receive 
functions such as Signal Strength and Line Audio Output Levels. Metering is displayed as a bar graph. 
Internal test routines handle and display easily understood status messages about external equipment, when 
present, such as a Linear Power Amplifier and/or Antenna Coupler. 
 
The front panel contains two (2) keypads. A function-oriented keypad provides ready access to basic 
operating functions such as mode and setup selection. A numeric keypad provides convenient entry of 
channel numbers, operating frequencies, and other numeric data. In addition to the Main Display and 
keypads, a set of five (5) variable function keys with a dedicated display, together comprises an effective 
system of additional operating controls. The set of function keys and its display are referred to as “Feature 
Keys” and “Feature Menu”, respectively. The RT-9000B ’s Feature Key And Menu system offers a flexible 
means of presenting the operator with additional control and feature selections and is under software control. 
This arrangement also permits context related feature choices and eases new feature implementation. 
 
Gray is the standard color. If a particular color other than Gray is required, contact the Sunair Marketing 
Department for information about changes to the standard color. 
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7.1.3   TECHNICAL SPECIFICATIONS 
  
7.1.3.1   GENERAL  
 

FREQUENCY RANGE:  Transmit:  1.6 to 29.99999 MHz 
 Receive  - 100 kHz to 29.99999 MHz 

                     (Transmit and Receive frequencies selectable in 10 Hz steps) 
 
PROGRAMMABLE CHANNELS:  128  Simplex or Half-Duplex channels 
 
FREQUENCY STABILITY:  Standard:  ± 1 part in 106 
 
               High Stability Option:  ± 1 part in 108  
 
 

  
                Warmup Time: After     1 hour  =  ± 1 part in 107 

                                                         4 hours =  ± 4 parts in 108 
                                                                                          72 hours =  ± 1 part in 108 
MEMORY RETENTION:  Non-Volatile 
 
WEIGHT - Lbs (Kg):  49 lbs (22.3)  
  
CONSTRUCTION:  Modular plug-in assemblies 
 
SCAN/SWEEP:  Manual or automatic Rate/Dwell programmable  
 
MODES OF OPERATION:  USB, LSB, CW, AM equivalent, DATA (with external modems) 
 
RF INPUT/OUTPUT IMPEDANCE:  50-Ohms nominal, unbalanced  
 
BITE (Built-In-Test-Equipment):  Fault isolated to Lowest Replaceable Unit (LRU) module, descriptive 

readout on front panel and individual module indication  
 
INPUT POWER:  115/230 VAC ± 15%, 50/60 Hz; +26 VDC ± 15%; With both input power types 

connected, unit will execute AC/DC Auto Changeover  
 
BFO:  ± 1.99 kHz, 10 Hz Resolution 
 
SYNTHESIZER LOCK TIME:  10 ms  
 
T/R SWITCHING TIME:  10 ms 
 
REMOTE INTERFACE:  RS232, RS422, and 300-Baud FSK Tone 
 
SIZE - Inches (cm):  High: 5.96” (15.2)   X   Wide: 17.83” (45.4)   X   Deep: (See below)   
 
   (Rack mounting plane – to - rearward extreme)     (Front panel protrusion – controls & handles) 
 Without optional blower kit:  17.66” (44.9) 
 With optional blower kit:       19.5”   (49.5)                             1.56” (4.0) 
  

All rack-mounted installations must provide 1.5” (3.8) minimum additional clearance for air circulation 
and cable clearance. 

Unit must be continuously energized 
to maintain specified Frequency 
Stability performance. 
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7.1.3.2  RECEIVER SECTION  
 
  
SELECTIVITY:  SSB:    300 to 3300 Hz at 6 dB points 

CW:     500 Hz at 3 dB points, centered at 1 kHz (Optional) 
AM:   ± 3000 Hz at 6 dB points 

  
SENSITIVITY:   SSB:  0.5µV for 10 dB   (S+N)/N 

AM:    3.0µV for 10 dB   (S+N)/N 
CW:   0.3µV for 10 dB   (S+N)/N;  (Degradation below 2.0 MHz).  

  
AUDIO OUTPUT:  Internal Speaker - 5 Watts less than 5% THD 

Headset – Low impedance 
Two (2) selectable 600-Ohm lines at -20 dBm to +10 dBm 

  
IMAGE & IF REJECTION:  80 dB Minimum  
 
SPURIOUS REJECTION:  80 dB Minimum  
 
AGC CHARACTERISTICS:   Attack Time:    10 ms Nominal 

 
Release Time:  Fast         23 ms 
                         Medium  200 ms   ±100 ms 
                         Slow     3 sec   ±1 sec  

  
SQUELCH:  Syllabic 
  
ANTENNA INPUT PROTECTION:  100 VRMS, Self-resetting 
  
INTERNALLY GENERATED SPURIOUS RESPONSES:  99.5% of the available frequencies from 100 

kHZ to 30 MHz at or below 0.5µV equivalent 
input at the antenna terminal.  

   
 
7.1.3.3  TRANSMITTER SECTION  
  
 
OUTPUT POWER: Normal Power Operation 

• SSB:   125 Watts PEP (Peak Envelope Power) and Average 
• CW:    125 Watts 
• AM:     40 Watts Carrier 

 
Low Power Operation 

• SSB:    65 Watts (adjustable) 
• CW:     65 Watts (adjustable) 

  
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 at 1 kHz 
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HUM & NOISE LEVEL:  50 dB below PEP 
 
VSWR:  Operates at VSWR 2.0 : 1 (Automatic power reduction above 2.0 : 1)  
  
AUDIO INPUTS:  Microphone 

Aux. Connector 
Two (2) selectable 600-Ohm lines at -20 dBm to +10 dBm 

  
AUTOMATIC LEVEL CONTROL:  125 Watts ±1 dB 
  
AUDIO COMPRESSION:  10 dB Nominal (Internal Disable) 
 
 
7.1.3.4 ALE Subsystem 
 
 
SIGNALING 
 

MODULATION:  8-ary FSK 
 
SYMBOL RATE:  125-Baud 
  
BIT RATE:  375 bits/sec 
          
CODING:  Golay forward error correction (FEC) Mode; 3/4 and 2/3 majority vote  
          
REDUNDANT WORD LENGTH:  49 symbols (147 bits) 
          
DATA THROUGHPUT:  61.22 bits/sec 
   
CALLING CYCLE:  9016 ms (3 Character ID Only) 
          
RESPONSE/ACKNOWLEDGE CYCLE:  2,352 ms (3 Character ID Only) 
          
SCAN RATE:  500 ms/channel 
 
          

SELECTIVE CALLING  
           
ADDRESS FORMAT:  15 Characters, Maximum 

Alphanumeric ALE basic 38-character set 
     (excluding Wildcard character)  

          
HANDSHAKE:  3-way - Point-to-Point Call and NET CALL 

1-way - Sounding and ALL CALL 
 
NETWORK MANAGEMENT: 20 networks; 10 station addresses/network 

 
 
LINK QUALITY ANALYSIS (LQA) 
          

MEASUREMENTS:   SINAD (Signal + Noise + Distortion / Noise + Distortion) and Bit Error Rate 
(BER) 
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AUTOMATIC MESSAGE DISPLAY (AMD) PROTOCOL 
 

CHARACTER SET:  64 character ASCII subset 
 
MESSAGE SIZE:  90 characters, Maximum 
 
SUPPORTING PROTOCOL:  Point-to-Point Call, ALL CALL, and NET CALL (net control station 

acknowledge only) 
 
 
7.1.3.5 ENVIRONMENTAL  
  
 
TEMPERATURE:  -30oC to +50oC 
 
HUMIDITY:  100% at 50oC  
 
RAIN:  MIL-STD-810F, Method 506.4  
 
SHOCK:  MIL-STD-810F, Method 516.5, Procedure 1  
  
VIBRATION:  MIL-STD-810F, Method 514.5 
 
MTBF / MTTR:  6500 hours / 15 minutes 
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7.1.4  EQUIPMENT SUPPLIED & AVAILABLE OPTIONS 
 
  
The following charts list the supplied items and available options for the RT-9000B Transceiver.  
 
 

Supplied Items  Sunair 
Part No. 

Transceiver, RT-9000 B , Gray 8128001281 
Microphone Assembly, Handheld 8076000602 
Manual, RT-9000 B  Transceiver 8128000501 

Manual Supplement, RT-9000 B  Specifications and 
Operation (Software Rev. N1B) 

8128000560 
(Section VII) 

Mating Connector Kit, RT-9000 A /B 8112000492 

115 VAC 8076002095 
Power Cord Assembly 

230 VAC 8076002192 
 
 

Available Options Sunair  
Part No. 

High Stability Reference Oscillator 5024013701 
 
 
 
7.1.5  OPTIONAL ACCESSORIES 
 
 
The following chart lists optional accessories available for use with the RT-9000B Transceiver.  
 
 

Description  Sunair  
Part No.                 Remarks 

Desktop Kit 8076000009 Color - Gray 
Headset 0840200005  
Headset, Lightweight 1011190010  
CW Key with Phone Plug 5024000994  
Handset Assembly 8076000793  
Microphone, Desktop 8076000891  
Rackmount Kit with Slides 8076004853 Color - Gray 
DC Power Cord Assembly 8101002294  
Interface Cable 8076004594  
Running Spares Kit (Fuses) 8076904099  

Service Kit, 9000 Series 8076003393 
Contains the following Items: 

Repair Alignment Tools -1011480034  
PCB Extender Assy ------ 8076003091  
PCB Card Puller ---------- 8076003105 

Field Module Kit, RT-9000 B  8128905091  
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7.1.6  OPTIONAL EQUIPMENT 
 
 
The following chart lists optional equipment available for use with the RT-9000B  Transceiver.  
 
 

Model No. Description Remarks 
F-9800 Pre/Postselector  

CU-9125 Automatic Antenna Coupler 
Color –   Gray          (Standard) 

Olive Drab (Available) 
150 Watt Power Capability 

LPA-9500 500 W Solid-State Linear Power Amplifier  
LPA-9600 1 kW Solid-State Linear Power Amplifier  

CU-9150 Automatic Antenna Coupler Color - Gray 
1 kW Power Capability 

RCU-9310 B  Remote Control Unit  
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SECTION 7.3  
  

OPERATION 
 
7.3.1  GENERAL 
 
This section provides the operator with the location and use of the RT-9000B front panel controls for proper 
utilization of the equipment.  For convenience of discussion, functions are addressed in normal sequence.  
However, it is not necessary to observe this order once the user becomes familiar with the equipment.  Any 
setting may be changed independently by referring to the appropriate section in this chapter pertaining to the 
function in question.  Reference to Figure 7.3.1.1 below, shows the location of the control groups, displays, 
and their general purpose. 
 

 
 
 

Figure 7.3.1.1  RT-9000B Front Panel Controls 
 
 
 
 1    ON/OFF VOLUME CONTROL 
 
When this control is in the full counter clockwise position, the equipment is OFF. To power-up the unit, rotate 
the control clock-wise.  Once on, the internal speaker audio output level is initially at minimum. Rotating the 
volume control clock-wise increases the speaker audio output level.   
 

NOTE: The setting of this control does not affect the level of the Remote Audio 
Line outputs from the equipment rear panel. 

RT-9000 B
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 2    FAULT INDICATOR 
 
This Red indicator is lit if a ‘FAULT’ condition is detected in the RT-9000B Transceiver. Check the installation 
and proceed to the section on BITE (Built-In-Test-Equipment), located in section 7.3.3.1 of this manual. 
 
 
 
 3    OPERATIONAL DISPLAY 
 
This Liquid Crystal Display (LCD), provides a variety of information required to operate the equipment.  
Information is displayed in four primary areas of the display as indicated in Figure 7.3.1.2. 
 
 
 
 
 

Frequency Information Channel 
Information 

Meter Information 

Function & Status Information 

 
 
 

FIG 7.3.1.2  RT-9000B Operational Display - Information Location 
 
 
 
 
 4    FUNCTION KEYS 
 
This group of twelve (12) keys is used to control the primary operating functions of the RT-9000B 
Transceiver such as Mode selection, Channel selection, Channel loading, AGC characteristic selection, 
Local/Remote operation, Power Output level selection, Panel Illumination, Coupler Tune command, and 
manual tuning. 
 
 
 5    MANUAL TUNING CONTROL 
 
This control is used to control manual tuning of the RT-9000B Transceiver frequency or channel selection. 
Actual frequency setting or channel selection is indicated in the Operational Display. 
 
 
 6    FREQUENCY/CHANNEL ENTRY KEYS 
 
This group of twelve (12) numeric keys is primarily used for frequency information entry. This keypad may be 
used to enter, select, or load a specific operating frequency or Channel Number. This keypad may also be 
used to enter other numerical settings and parameters. 
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 7    SQUELCH CONTROL 
 
This control is used to set the silencing threshold for the squelch circuit. When this control is set to the full 
counter-clockwise position, the squelch circuit is disabled and the equipment is unsquelched (fully 
unsilenced).  
 
Rotating the control clock-wise enables the squelch circuit and sets its silencing threshold. When the control 
is initially moved, a click will be felt indicting the Squelch switch has been actuated. Clock-wise control 
rotation is continued until the RT-9000B’s Receiver noise just silences (or is “Squelched”). 
 
When set as described above, the squelch circuit is active but maximum Receiver sensitivity has been 
maintained. Further clock-wise Squelch control rotation increases the signal strength required to “open” the 
squelch and allow an incoming signal to be heard. This action also effectively decreases Receiver sensitivity. 
 
 
 8    FEATURE KEY MENU DISPLAY 
 
This display provides names of functions or selections for the five (5) keys located directly below the display.  
In most cases, this display automatically indicates the appropriate selections based upon the condition of 
other equipment settings.  The menu may be changed by depressing the fifth key under ‘MORE’. 
 
 
 9    FEATURE KEYS 
 
This group of five (5) “Soft” keys enables various functions as indicated in the display located directly above 
these keys. 
 
 

NOTE:  An asterisk (*) appearing at the right-hand side of a function in the 
display indicates that the feature preceding it is enabled, selected, or 
‘ON’.  

 
The RT-9000B Transceiver controls can be divided into three categories: 
 

A.  Primary Operations (Section 7.3.2) 
 

B.  Equipment Set-Up (Section 7.3.3) 
 
C.  Advanced Operations (Section 7.3.4) 
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7.3.2   PRIMARY OPERATIONS 
 
The RT-9000B operations described in this manual section cover the most basic and common operations. 
 
 
 

 

 
 
 
 

Figure 7.3.2.1  RT-9000B Basic Set Up Controls 
 
 
 
 
7.3.2.1   TRANSCEIVER MODE, AGC, AND TRANSMIT POWER SET UP 
 
These settings determine the basic operating characteristics for the Receiver and Transmitter sections of the 
RT-9000B Transceiver. These settings are Transceiver Emission Mode, Receiver AGC speed characteristic, 
and Transmitter RF Power Output level. 
 
Unless otherwise noted, refer to Figure 7.3.2.1 for the location of controls and features. 
 
 Transceiver Emission Mode Selection 
 

To select the Emission Mode, depress ‘MODE’ key successively at  2 until the desired selection appears 
in Operational Display segment at  3. This selection applies to both Receive and Transmit operation. The 
choices are ‘USB’, ‘LSB’, ‘CW’, and ‘AM’. If the Data filter option has been installed in the RT-9000B 
Transceiver, a 'DATA' choice will also be displayed and be available. 

 
 Receiver AGC Speed Characteristic 
 

To select the Receiver AGC speed characteristic, depress ‘AGC’ key successively at  4 until the desired 
selection appears in the Operational Display segment at  5.  The choices are ‘AGC-S’ (Slow), ‘AGC-
M’(Medium), and ‘AGC- F’(Fast).  The ‘Slow’ AGC characteristic is generally desirable with speech 
transmission. The Fast AGC characteristic is desirable for data transmission. 

RT-9000 B  
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Transmitter Power Output Selection 
 

Transmitter RF power output is indicated in the Operational Display segment at  7.  Normally, this setting 
will be set to the ‘125W’ (Watts) power output level by default. If the ‘65W’ (Watts) RF power output level 
is desired, depress the ‘PWR LVL’ (Power Level)  Key  at  7. The indicated power level output will change 
accordingly. 

 
NOTE: An external Linear Power Amplifier is frequently used with the RT-9000B 

Transceiver. The system will automatically detect when this optional 
equipment is present and automatically adjust the available Power 
Output Level choices. Depending on the specific amplifier model, the 
additional Power Output Level choices will be ‘500W (500 Watts) or 
‘1000W’ (1000 Watts). 

 
 

THE BASIC OPERATING SETTINGS OF THE REMOTE TRANSCEIVER HAVE NOW BEEN 
ESTABLISHED. 
 

 
7.3.2.2  ESTABLISHING AN OPERATING FREQUENCY 
 
To establish an operating frequency, place the system in the Manual Tuning mode. Refer to Figure 7.3.2.2. If 
the RT-9000B Operational Display does not indicate an ‘M’ (Manual Tuning mode) at  1 , depress the Manual 
(‘MNL’) key at  2.  The display will change to the ‘M’ at  1.  The Feature Menu Display also will change to the 
“Frequency Step Feature Menu” shown at  7. The Manual Tuning mode operates only in “Simplex” operating 
mode (alternate receive and transmit using the same frequency). 
 
Depressing the Load Simplex (‘LOAD SPLX’) key at  3  will cause the “Frequency Display” at 4  of the 
Operational Display to go blank. The Numeric Keypad at  5 , may now be used to key in the desired operating 
frequency up to seven (7) digits long. As each frequency digit is keyed in , the digits will appear in order of 
entry (left to right) on the Operational Display at  4 . After the complete operating frequency has been keyed 
in, depress the Enter (‘ENTR’) key at  6  to enter the selection into the RT-9000B Transceiver’s memory. 
 
 

 
 

Figure 7.3.2.2  Operating Frequency Controls 
 

THE TRANSCEIVER IS NOW OPERATIONAL ON THE ENTERED FREQUENCY 

RT-9000 B  
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Because the system is in Manual Tuning mode, the User may change the above-entered frequency with the 
‘TUNING’ dial. The rate (or “steps”) that the dial movement changes the operating frequency and other details 
are covered later in section 7.3.2.5 Manual Tuning. 
 
 

NOTE: After the Load Simplex (‘LOAD SPLX’) key is depressed; the Feature 
Menu Display shown in Figure 7.3.2.3 will appear. An ‘ERASE’ selection 
at  10  will be present. Depressing this key allows the user to erase an 
in-progress frequency entry, one digit at a time, beginning with the last 
digit entered (most right-hand). When the desired digits are erased, 
simply resume frequency entry using the Numeric Keypad. DO NOT 
depress the ‘END’ key at  20. 

 
 Depressing the ‘END’ key at 20 will abort frequency selection and cause 

the channel to revert to the frequency currently stored. 
 
NOTE:  RT-9000B Transceiver Operating Frequency entries between 100 kHz 

and 1.59999 MHz will be accepted and its Receiver will function 
normally. However, when its Transmitter is keyed, the frequency display 
will flash at  4 . An ‘ILLEGAL XMT FREQ’ message will briefly appear in 
the Operational Display. 

 
 

NOTE:  Frequency entries below 100 kHz will not be accepted and the frequency 
display will flash at  4 . 

 
 

 
 
 

Figure 7.3.2.3  Erase Feature Menu 
 

 
7.3.2.3  TRANSMIT TUNING 
 
After an operating frequency has been entered as described in section 7.3.2.2, the Transmitter portion of the 
RT-9000B will automatically be tuned to the entered frequency. The RT-9000B will operate in “Simplex” 
mode. If the RT-9000B Transceiver output is feeding a Broadband Antenna directly, the Transmitter will 
automatically be tuned. Similarly, if the RT-9000B Transceiver is driving a broadband Linear Power Amplifier 
(such as the LPA-9600) that is also feeding a Broadband Antenna directly, the entire Transmitter equipment 
chain will automatically be tuned. 
 
 

THE TRANSCEIVER IS NOW FULLY OPERATIONAL 
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7.3.2.4  ANTENNA COUPLER TUNING 
 
When the RT-9000B is using a Non-resonant Antenna, an Antenna Coupler must be installed between the 
RT-9000B and Antenna. When the RT-9000B is driving an external Linear Power Amplifier (such as the 
LPA-9600) that uses a Non-resonant Antenna; an Antenna Coupler must be installed between the LPA-9600 
and Antenna. In both cases, the Antenna Coupler becomes the feed point for the Antenna. Transmitter RF 
Output Power capability is a primary factor in determining which Antenna Coupler model must be used. 
Typically, the RT-9000B Transceiver and the LPA-9600 Linear Power Amplifier will use models CU-9125 and 
CU-9150 Antenna Couplers, respectively. 
 
Refer to Figure 7.3.2.2. When an Antenna Coupler is present in the system, depressing the Coupler Tune 
(‘CPLR TUNE’) key at  8 , will initiate an Antenna Coupler “Tune Cycle”. During the Tune Cycle, the RT-
9000B Operational Display will display the following message: 
 

‘COUPLER TUNING’ 
 
 
 
After the Antenna Coupler Tune Cycle finishes and successfully tunes the Antenna, a message will appear in 
the RT-9000B Operational Display and tell the operator the system is ready for use. This message will 
appear for about three (3) seconds and then automatically return to the normal channel information display. 
This message is as follows: 
 

‘SYSTEM READY’ 
 
 
 
If the Antenna Coupler is not able to tune the Antenna within 20 seconds, a message will be displayed 
informing the operator of that result. This message will appear for about three (3) seconds and then 
automatically return to the normal channel information display. If this result occurs, the Antenna Coupler and 
Antenna should be checked for any obvious problem. If all appears to be in order, consult the troubleshooting 
section of the Antenna Coupler manual. 
 

‘SYSTEM FAULT’ 
 
 
 
If the Antenna Coupler develops a Fault or the remote RT-9000B does not receive the expected handshake 
signals from the Antenna Coupler, the following message will be displayed. This message will appear for 
about three (3) seconds and then automatically return to the normal channel information display. If this result 
occurs, consult the troubleshoot section of the Antenna Coupler manual. This message is as follows: 
 

‘COUPLER FAULT’ 
 
 
 
7.3.2.5  MANUAL TUNING 
 
The manual tuning function permits the RT-9000B Transceiver’s operating frequency to be changed by 
rotating the ‘TUNING’ control. After an operating frequency has been established as described in section 
7.3.2.2, rotating the ‘TUNING’ control clockwise increases frequency; counter-clockwise rotation decreases it. 
The rate of operating frequency change for a given amount of ‘TUNING’ control rotation is selectable. Four 
(4) different Tuning Rates (or “steps”) are available. 
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To manually tune the RT-9000B Transceiver, the unit must be in Manual mode and have an operating 
frequency established according to section 7.3.2.2. Refer to Figure 7.3.2.4.  
 
The rate the operating frequency is changed is indicated in the Feature Menu Display at   3. Four  (4) different 
Frequency Step choices are available and are selected using the Feature keys directly below the Frequency 
Step values shown in the Feature Menu Display. An asterisk (*) will appear immediately to the right of the 
selected Frequency Step value. 
 
As an example, in Figure 7.3.2.4, the asterisk beside ‘10KHZ’ shown at  4  indicates this is the current 
Frequency Step value. Selecting any of the other values immediately enables that value. By using the 
“TUNING” dial and the available Frequency Step values, the operator may easily and rapidly train in on a 
specific frequency or range of frequencies. 
 
If the user wishes to make large changes in operating frequency which would not be practical using the 
‘TUNING’ control, the Load Simplex (‘LOAD SPLX’) key may also be used to enter the new operating 
frequency. To do this, depress the ‘LOAD SPLX’ key. Key in the new frequency with the Numeric Keypad and 
depress the Enter (‘ENTR’) key. The operator may then continue to operate the system as previously 
described on the newly entered frequency. 
 
All operating frequency entries in the Manual Tuning mode operate exclusively as Simplex frequencies. If the 
User attempts to load a different Transmit frequency using the ‘LOAD XMT’ key, the following message will 
briefly appear in the Operational Display and then automatically clear. 
 
 

‘DISALLOWED IN MANUAL’ 
 

NOTE: Systems having an Antenna Coupler present and operating in ‘Manual 
Tuning’ must be re-tuned whenever the current operating frequency is 
changed before Transmitting. Refer to the previous section 7.3.2.4 for 
details. 

 
 
To exit Manual Tuning (‘MNL’) mode, depress the ‘CHAN’ key at   7 . Refer to section 7.3.2.7 for details about 
operating with Pre-set Channels. 
 
 

 
 
 

Figure 7.3.2.4  Manual Tuning Controls 
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7.3.2.6  DISPLAY ILLUMINATION 
 
The Front Panel display will illuminate when the RT-9000B is first powered up. If no keyboard activity is 
detected for about 30 minutes, the display illumination will automatically turn OFF. Depressing the ‘PNL LT’ 
key will cause both the Operational and Feature Menu Display illumination to turn back ON. A second 
depression turns it OFF. The user may also turn OFF the display illumination immediately at power up. 
 

NOTE: The backlighting components for both the Operational and Feature Menu 
Display LCD displays gradually lose luminescence over time. If the 
display illumination is not needed, the display illumination Panel Light 
(‘PNL LT’) should be turned OFF to prolong the life of the backlighting 
components. See Section V for replacement of backlighting components. 

 
 
7.3.2.7  OPERATING WITH PRE-SET CHANNELS 
 
Operation using Pre-set Channels requires that the desired operating frequencies and their related settings 
have been previously entered into the RT-9000B Transceiver’s memory. If this has not been previously done, 
refer to section 7.3.2.9 ahead before continuing. 
 
Refer to Figure 7.3.2.5. Depress the Channel (‘CHAN’) key at  2. The numerical portion of the Channel 
Number at  3 will go blank. Key in desired Channel Number from ‘0’ to ‘127’ using the Numeric Keypad at  4 . 
The Channel Number may be one, two, or three digits long; no leading zeros are required. The keyed in 
Channel Number will appear on the display at   3 . 
 
Depress the Enter (‘ENTR’) key at  5. The operating frequency stored for the Channel Number entered will 
now appear on the display at  6 . 
 
 

NOTE:  If the entered Channel Number has been set up for Half-Duplex 
operation (different Transmit and Receive frequencies), the Receive 
frequency will be displayed when using these steps. To confirm the 
Transmit frequency, depress the Read Transmit (‘READ XMT’) key at  
7 . The Transmit frequency will display at  6  for about four (4) seconds 
and then revert back to the Receive frequency. 

 
 
If an Antenna Coupler is present in the system, an Antenna Coupler “Tune Cycle” may now be started by 
depressing the Coupler Tune (‘CPLR TUNE’) key at  8 . If the Antenna Coupler successfully tunes the 
Antenna, a ‘SYSTEM READY’ message will briefly appear and automatically clear. If any other messages 
appear, the User should refer back to section 7.3.2.4 for guidance. 
 
If the Antenna Coupler has Pre-set Channel capability, the coupler will record into its memory its internal 
settings for a successful “Tune Point”. This permits the coupler to quickly return to this “Tune Point” when this 
particular Channel Number is selected in the future. 
 
If the user has reason to believe the Antenna is no longer properly tuned or Antenna conditions materially 
change, the User may depress the Coupler Tune (‘CPLR TUNE’) and start a new “Tune Cycle”. Every new 
“Tune Cycle” is treated as an update to any tuning information currently stored in the Antenna Coupler’s 
memory for any given Channel Number.  
 
 

THE SYSTEM IS NOW FULLY OPERATIONAL ON THE SELECTED CHANNEL 
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Figure 7.3.2.5  Pre-set Channel Operating Controls 
 
 
7.3.2.8   MANUAL CHANNEL SELECTION 
 
 
Manual Channel Selection is a type of Pre-set Channel operation. This type of operation allows Pre-set 
Channel selection using the ‘TUNING’ control instead of the Numeric Keypad. 
 
Refer to Figure 7.3.2.6. If not already in Pre-set Channel operation, select it now by depressing the ‘CHAN’ 
key. Depress the Feature Menu ‘MORE’ key successively at  1  until the Feature Menu Display  at  2  
appears. 
 
Depress Manual Channel key (‘M CH-’) at  3 . The Channel designator, ‘CH’ immediately preceding the 
Channel Number on the Operational Display at  4  will change to the Manual Channel designator, ‘MC’. An 
asterisk (*) will appear next to ‘MCH -’ in the Feature Menu Display to indicate this selection has been 
enabled. 
 
Rotating the ‘TUNING’ control at  5  increases or decreases the selected Channel Number in numerical order. 
The Channel Number is displayed at  6 and its Pre-set operating frequency will appear in the Operational 
Display at  7 . 
 
 

NOTE:  Transceiver operating ‘MODE’, Receiver ‘AGC’ Characteristic’, and 
Transmitter RF Output ‘Power Level’ settings are pre-set and stored 
for each channel. As the ‘TUNING’ control is rotated, these settings will 
change to reflect the settings for the currently selected Channel 
Number. 

 
 
Systems using an Antenna Coupler operate in the same manner as previously discussed in section 7.3.2.7. 
The only operational difference between these modes is the operator’s ability to more rapidly change 
Channels and its possible effect on an Antenna Coupler. Modern Antenna Couplers with Pre-set Channel 
capability typically re-tune a Pre-set Channel from memory between 10 to 30 milliseconds and should be able 
to track RT-9000B Manual Channel Selection.  

RT-9000 B  
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NOTE:  This Channel selection method provides a convenient, rapid means of 

verifying current Pre-set Channels or logging unknown Channel 
information. 

 
 

 
 
 

Figure 7.3.2.6  Manual Channel Operating Controls 
 
 
 
To exit Manual Channel Selection operation, depress the ‘M CH-’ Feature Menu key at  3  again.  The 
asterisk (*) beside ‘M CH-’ in the Feature Menu Display will disappear. The ‘MC’ designator at   4   will revert 
back to the ‘CH’ designator. The Channel Number selected immediately before leaving Manual Channel 
Selection will continue to be selected. 
 
 
7.3.2.9   ESTABLISHING OR MODIFYING PRE-SET CHANNELS 
 
 
The RT-9000B can store up to 128 Pre-set Channels (in Channels 0 through 127). The operations described 
in this section describe how to establish or modify Pre-set Channels. 
 
These operations allow the user to create, enter and store a Pre-set Channel into the RT-9000B 
Transceiver’s memory. Once a Pre-set Channel has been properly set up, the RT-9000B will be able to recall 
all settings whenever that particular Channel Number is selected. Pre-set Channel information is stored in 
non-volatile memory. 
 
Modifying a setting, in actuality, merely repeats the original entry steps used when establishing a Pre-set 
Channel except using different setting information. 
 
The RT-9000B Transceiver also automatically provides Channel Number information, as an output, for use 
by external peripheral equipment. This information allows external equipment having Pre-set Channel 
capability to operate properly and efficiently. Typical examples might include Pre-selectors, Linear Power 
Amplifiers, and Antenna Couplers. No operator action associated with this capability is required during normal 
operation. 

RT-9000 B
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The following headings listed below appear later in this section and describe how to enter settings for new or 
existing Pre-set Channels. Unless otherwise noted, refer to Figure 7.3.2.7 for the location of controls and 
displays. 
 
 
  

• Operating Frequency  
 

Simplex Operation Alternate Receive & Transmit 
using same frequency 

Half-Duplex Operation Alternate Receive & Transmit 
using different frequencies 

 
• Transceiver Emission Mode 

 
• Receiver AGC Speed Characteristic 

 
• Transmitter Power Output Level 

 
• External Equipment Set up and Initialization 

 
 
 

7.3.2.9.1  Channel Number Selection   
 
 
The steps in this section form a selection process, which must be performed for either new or existing 
Channels. This process establishes the Pre-set Channel Number where later setting choices will be 
stored. User actions after this step will depend on whether an existing Channel is being selected for 
modification or a new Channel is being established. 
 
If the user is modifying an existing Pre-set Channel setting, proceed as follows: Complete the selection 
process described in this heading. Proceed directly to the heading that covers the setting to be modified. 
 
If the user is establishing a new Pre-set Channel, complete the selection process described in this 
heading. Complete ALL remaining headings in this section. 
 
 

Channel Selection Process 
 
Depress the Channel key (‘CHAN’) at   2. The Operational Display will display ‘CH’ at  3  and Channel 
Digits at   4  will go blank. 
 
Using the Numeric Keypad at  5, key in the desired Channel Number to be selected. The keyed in 
Channel Number now will appear at  4. Depress the Enter (‘ENTR’) key at  6 to select the keyed in 
Channel Number. All later settings entry and storage steps will be associated with this Channel 
Number. 
 
Proceed to the next step as previously described. 
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Figure 7.3.2.7  Pre-set Channel Entry Controls 
 
 

 
7.3.2.9.2  Operating Frequency Entry  
 

Simplex Operation 
 
Depress the Load Simplex (‘LOAD SPLX’) key at   7.  The frequency display at  8  will go blank and 
the “Receive/Transmit” mode designator at  12  will continue to display the Receive ‘RCV’ indication. 
 
Using the Numeric Keypad at  5, key in the desired Operating Frequency (between 100 kHz and 
29.99999 MHz). As each digit is keyed in, it will appear in the Operational Display  at  8  in order of 
entry (left to right). 
 
After the Operating Frequency has been completely keyed in, depress the Enter (‘ENTR’) key at  6  to 
store it in the currently selected Channel Number. Immediately after depressing the ‘ENTR’ key, the 
frequency display in the Operational Display will momentarily blink but remain on the entered 
frequency. 
 
 

NOTE: After the ‘LOAD SPLX’ key is depressed, the Feature Menu Display 
shown in Figure 7.3.2.8 will appear and provide an Erase (‘ERASE’) 
choice at 10 . This allows the user to erase a frequency just entered, one 
digit at a time, beginning with the last digit entered (most right-hand). 
After the desired digit(s) are erased, simply resume the frequency entry 
process using the Numeric Keypad. DO NOT depress the End (‘END’) 
key at  20. 

 
The ‘END’ key aborts the frequency entry process and causes the 
currently selected Pre-Channel to revert to its original settings. 

RT-9000 B  
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Completing the “Simplex Operation” process prepares the RT-9000B Transceiver to Receive and 
Transmit using the SAME operating frequency for the currently selected Pre-set Channel. If this type 
of operation desired, skip over the following “Half-Duplex Operation” heading and proceed directly to 
the later headings dealing with entering or modifying the required Pre-set Channel settings. 
 
If Half-Duplex operation is desired, continue to next heading, “Half-Duplex Operation” and complete 
the described steps before proceeding. 
 
 

 

 
 
 
 

Figure 7.3.2.8  Erase Feature Menu 
 
 

Half-Duplex Operation 
 
Complete all previously outlined steps for Simplex Operation. This process enters the Receive 
Operating Frequency. 
 
Depress the Load Transmit (‘LOAD XMT’) key at  11. The frequency display at  8  will go blank and 
the “Receive/Transmit” mode designator at  12  will change from the Receive (‘RCV’) to Transmit 
(‘XMT’) indication. 
 
Using the Numeric Keypad at  5, key in the desired Transmit frequency (between 1.6 MHz and 
29.99999 MHz). As each digit is keyed in, it will appear in the Operational Display  at  8  in order of 
entry (left to right). 
 
After the desired Transmit frequency has been completely keyed in, depress the Enter (‘ENTR’) key 
at  6  to enter it into the currently selected Channel Number. Immediately after depressing the ‘ENTR’ 
key, the frequency display in the Operational Display will momentarily blank and return to the stored 
Receive frequency. Additionally, the “Receive/Transmit” mode designator at  12  also will revert back 
to the Receive (‘RCV’) indication. 
 

 
NOTE: After the ‘LOAD XMT’ key is depressed,  the Feature Menu Display 

shown in Figure 7.3.2.8 will appear and provide an Erase (‘ERASE’) 
choice at 10 . This allows the user to erase a frequency just entered, one 
digit at a time, beginning with the last digit entered (most right-hand). 
After the desired digit(s) are erased, simply resume the frequency entry 
process using the Numeric Keypad. DO NOT depress the End (‘END’) 
key at  20. 
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Completing the “Half-Duplex Operation” process prepares the RT-9000B Transceiver to 
Transmit and Receive using DIFFERENT Operating Frequencies (but not 
simultaneously) for the currently selected Pre-set Channel. 

 
 
NOTE: The Transmit frequency for currently selected Pre-set Channel may be 

viewed by depressing the Read Transmit (‘READ XMT’) key at  13. The 
stored Transmit frequency will be displayed for about three (3) seconds 
before reverting back displaying the stored Receive frequency. 

 
 
If this type of operation is desired and the required Operating Frequencies have been entered for the 
currently selected Pre-set Channel, proceed now to the next Heading.  Continue entering or 
modifying the required Pre-set Channel settings. 
 

  
7.3.2.9.3  Transceiver Emission Mode Entry 

 
 Depress the ‘MODE’ key at  14  successively until the desired Emission Mode appears on the 

Operational Display at  15 . The displayed Mode indicates the current RT-9000B Emission Mode 
selection. Four (4) choices are available: ‘USB’, ‘LSB’, ‘CW’, or ‘AM’. Depress the Enter (‘ENTR’) key at  
6 to store this selection into the currently selected Pre-set Channel . 

 
 

NOTE:  A fifth Mode choice, 'DATA', will be displayed only if the optional Data 
filter is installed in the RT-9000B Transceiver. The RT-9000B 
Transceiver CPU Software DIP switch settings must also be properly 
set for this option. (Refer to Section V of this Operation and 
Maintenance Manual). 

 
 
NOTE:  When Continuous Wave (‘CW’) Emission Mode is selected, CW Key 

Release Time and Filter settings automatically default to ‘Medium’ and 
‘Normal’ settings, respectively. Other choices are available and are 
covered later in section 7.3.3.10 of this manual. 

 
 
After the desired Emission Mode setting has been entered for the currently selected Pre-set Channel, 
proceed to the next Heading.  Continue entering or modifying the required Pre-set Channel settings. 
 

 
7.3.2.9.4  Receiver AGC Speed Characteristic Entry 
 
Depress the ‘AGC’ key at  16  successively until the desired Receiver AGC Speed Characteristic appears 
on the Operational Display at   17 . The displayed AGC Speed indicates the current Receiver AGC Speed 
selection. Three (3) choices are available: Slow (‘AGC-S’), Medium (‘AGC-M’), or Fast (‘AGC-F’). 
Depress the Enter (‘ENTR’) key at  6 to store this selection into the currently selected Pre-set Channel. 
 
After the desired AGC Speed Characteristic setting has been entered for the currently selected Pre-set 
Channel, proceed to the next Heading. Continue entering or modifying the required Pre-set Channel 
settings. 
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7.3.2.9.5  Transmitter Power Output Level Entry 
 
Depress the Power Level (‘PWR LVL’) key at 18 successively until desired Power Level appears on the 
Operational Display at  19. The available choices depend on whether an external Linear Power Amplifier 
is present in the system and its power output capability. The available choices are: ‘65W’ or ‘125W’ when 
an external amplifier IS NOT present.  When an external amplifier IS present, the additional choices will 
be: ‘500W’ for the LPA-9500 Amplifier or ‘500W’ and ‘1000W’ for the LPA-9600 Amplifier. Depress the 
Enter key (‘ENTR’) at  6  to permanently store a new Power Level selection into the currently selected 
Pre-set Channel. 
 
After the desired Power Level setting has been entered for the currently selected Pre-set Channel, 
proceed to the next heading if other equipment is being used in conjunction with the RT-9000B 
Transceiver. If no other equipment is being used, skip the next heading and go directly to the end of this 
section. 
 
 
7.3.2.9.6  External Equipment Set up and initialization 
 
If the RT-9000B Transceiver is part of a system with external equipment having Pre-set Channel 
capability, this equipment should now be set up and initialized as described in the appropriate equipment 
manuals. 
 
The most common type of external equipment will be an Antenna Coupler. The User should refer to 
section 7.3.2.4 for guidance. 

 
After completing entry of all settings in this section, the RT-9000B Transceiver is now ready for control on 
this Pre-set Channel. Additional Pre-set Channels may be set up by repeating the preceding steps 7.3.2.9.1 
through 7.3.2.9.5 for each new Channel Number. 
 
 
 
7.3.2.10  BFO OPERATION 
 
A Beat Frequency Oscillator (BFO) originally was required to receive Continuous Wave (CW) and later, 
various suppressed-carrier mode signals such as Single Sideband (SSB). Modern Receiving equipment, like 
the RT-9000B, instead uses a Product Detector circuit to perform the detection (or demodulation) for these 
signal types. 
 
Even though the BFO function is no longer used for its original purpose, it still performs a useful function in 
today’s equipment. The BFO function is a receive-only feature that provides fine frequency adjustment or 
compensation for incoming signals. This permits the RT-9000B to faithfully receive off-frequency signals 
without affecting the RT-9000B ’s transmitting frequency. Up to a ± 1.99 kHz frequency deviation from the 
indicated or nominal receive frequency can be handled. 
 
A common use of the BFO is to use it in voice modes as a “Clarifier” to correct unpleasant speech output 
caused by a frequency offset. Other possible uses might include improving the operation of external tone 
operated devices or modems. 
 
To use the BFO function, depress the ‘MORE’ key from the main menu successively until the Feature Menu 
Display shown in Figure 7.3.2.9 appears. 
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Figure 7.3.2.9  RT-9000B Displays with BFO Enabled 
 
 
Depress the ‘BFO’ feature key at 3 . An asterisk (*) will appear next to ‘BFO’ in the Feature Menu Display 
indicating this function is now enabled. The Channel Number information (Channel designator, ‘CH’ and 
Number) shown at  4  in the Operational Display will be replaced with the BFO Offset Frequency and “± Polarity 
Indicator” (initially: + 0.00 kHz). 
 
The BFO Offset Frequency may now be set at any point within a ± 1.99 kHz range by rotating the ‘TUNING’ 
control at  5.  The BFO Offset Frequency increases in 10 Hz steps with clockwise rotation of the control and 
decreases with counter-clockwise rotation. 
 
The BFO is disabled by depressing the ‘BFO’ feature key at  3  once again. 
 
 

NOTE:  The BFO feature is Receive-only function and can only be selected if 
USB, LSB, CW, or Data Emission Modes are selected. Transmitter 
frequency and operation is not affected by BFO operation. 

 
 
NOTE:  The BFO feature operates only in the Channel-oriented operating 

modes. If ‘Manual’ Tuning mode is currently selected, any attempt to 
enable the BFO feature will be rejected and cause the following 
message to briefly appear in the Operational Display: 

 
 ‘DISALLOWED IN MANUAL’ 
 
NOTE: If the BFO feature is currently selected and ‘Manual’ Tuning mode is 

then selected, ‘Manual mode will be selected but the BFO feature will 
automatically be disabled. 

*

RT-9000 B  
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7.3.3   EQUIPMENT SET-UP 
 
This section addresses those features and functions that are either of secondary operational importance or 
need be accomplished only infrequently, usually at the time of commissioning. 
 
7.3.3.1  BITE (Built-In-Test-Equipment) 
 
The RT-9000B  is equipped with self-diagnostic routines that allow the operator to verify that all Modules are 
functioning correctly. If a fault is found, these test routines will help identify which Module is faulty. The BITE 
function operates independently of any mode in which the equipment was operating before the BITE function 
was enabled. 
 
The RT-9000B  BITE function has two (2) levels of test routines. The first level checks the operation of RT-
9000B  Primary Modules that provide basic service functions to the rest of the unit (Power Supply, CPU, etc.) 
This test routine is called General BITE. The second level is composed of specialized test routines that check 
either the Receiver or Transmitter modules. If the system contains an Antenna Coupler, a separate test 
routine to verify Antenna Coupler operation is included. These specialized second level BITE tests are called 
Receive BITE (‘RX-BITE’), Transmit BITE (‘TX-BITE’) and Coupler BITE (’CU-BITE’). 
 
When entering BITE mode from the main menu, the User will first encounter the General BITE test routine. 
General BITE must be executed and passed before the second level BITE tests will become available. After 
General BITE is passed, the Feature Menu Display will change and provide Receive BITE (‘RX-BITE’) and 
Transmit BITE (‘TX-BITE’) choices. If the system has an Antenna Coupler, a Coupler BITE (‘CU-BITE’) choice 
will be available. An ‘END’ choice is present If the User wishes to exit BITE mode at this point. This allows the 
User to return to the main menu and resume normal operation. 
 
Transmit BITE primarily tests RT-9000B  Transmitter modules but also briefly tests the Antenna System. 
Antenna System condition is an important part of the overall radio system performance. If faulty, the Antenna 
can adversely other station equipment and performance. This is particularly true for Transmit related 
operations. More detailed information about Antenna related testing is covered later in section 7.3.3.1.3 
Transmit BITE.  
 
7.3.3.1.1  General BITE 
 
Depress the Feature Menu ‘MORE’ key from the main menu successively until the Feature Menu shown in 
Figure 7.3.3.1 appears. Unless otherwise noted, all text in section 7.3.3.1 refers to Figure 7.3.3.1. 
 

 
 

Figure 7.3.3.1  Main Menu containing BITE Selection 

RT-9000 B  
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Depress the ‘BITE’ key at  3  to start executing the General BITE test routine. 
 
After depressing the ‘BITE’ key, a ‘BITE IN PROGRESS’ message will briefly appear in the Operational 
Display. This message will automatically clear and test result messages will begin appearing as individual 
tests are completed for each of the five (5) Modules tested. 
 
As the General BITE test runs, it will stop on the first Fault found. This Fault must be corrected before 
proceeding. If additional Faults are present, the General BITE test routine must be repeated until no further 
Faults are found. 
 
Refer to the following chart for General BITE test routine details. 
 
 

RT-9000B Transceiver 
General BITE – Test Details 

Test Result Messages Test 
Order 

Module Under 
Test No Fault found Fault found 

1 Front Panel ‘FRONT PANEL OK’ ‘FRONT PANEL FAULT’ 

2 CPU Assembly ‘CPU OK’ ‘CPU FAULT’ 

3 Frequency 
Synthesizer ‘SYNTHESIZER OK’ ‘SYNTHESIZER FAULT’ 

4 Power Supply ‘POWER SUPPLY OK’ ‘POWER SUPPLY FAULT’ 

5 I/O PCB ‘I/O OK’ ‘I/O FAULT’ 

 
 

NOTE:  If a Frequency Synthesizer Fault occurs, the initial ‘BITE IN 
PROGRESS’ message will not display and the General BITE 
test routine will not operate correctly. Proceed to Section V of 
this manual for fault isolation and repair. 

 
 
If the General BITE test routine is passed, a ‘SELECT BITE TYPE’ Message will appear at 4 in the 
Operational Display. This message informs the User that the General BITE test was passed and draws the 
User’s attention to the new BITE Select Sub-menu. This menu will be covered shortly. 
 
 

If a General BITE FAULT is found 
 
The following actions will typically occur when a Fault is found: 
 

1. The General BITE test routine will halt. 
2. A Module Fault message will be displayed at  4  in the Operational Display . 
3. The Red Front Panel ‘FAULT’ lamp at  5  will be lit. 
4. No second level BITE tests will be available. 
 

Proceed to Section V of this manual for fault isolation and repair procedures. 
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After the displaying the ‘SELECT BITE TYPE’ message, the Feature Menu Display will change to that shown 
in Figure 7.3.3.2. This BITE Sub-Menu provides the second level BITE test choices for Receive BITE (‘RX-
BITE’), Transmit BITE (‘TX-BITE’), and, when applicable, Coupler BITE (’CU-BITE’). These choices are 
covered in the next sections. 
 
After the General BITE test routine is finished, the User may do the following: 
 

• Repeat the General BITE test routine. Depressing the ‘END’ key at  3  will cause the Feature Menu 
Display to revert to that shown in Figure 7.3.3.1. Depressing the ‘BITE’ key again will repeat the test. 

 
• Exit BITE mode. Depressing the ‘END’ key at 3  will return the User to the main menu and resume 

normal operation. 
 

• Proceed to the Receive BITE (‘RX BITE’), Transmit BITE (‘TX BITE’), or Coupler BITE (‘CU-BITE’) 
test routines as covered in the following sections. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note:  The ‘CU-BITE’ selection will appear only if an Antenna 
Coupler is present in the system.  

 
 

Figure 7.3.3.2  BITE Sub-Menu 
 
 
7.3.3.1.2  Receive BITE (‘RX-BITE’) 
 
From the BITE Sub-Menu shown in Figure 7.3.3.2, depress the ‘RX–BITE’ key at  1 . The RT-9000B  will start 
executing the Receive BITE test routine. 
 
After depressing the ‘RX-BITE’ key, a ‘RX BITE IN PROGRESS’ message will briefly appear in the 
Operational Display and a loud but brief audio tone will be heard from the Front Panel speaker. The audio 
tone will be heard regardless of the Speaker On/Off (‘SPKR’) setting (covered later in section 7.3.3.3). 
 
The ‘RX BITE IN PROGRESS’ message will automatically clear and test result messages will begin 
appearing as individual tests are completed for each of the three (3) Modules tested. 
 
As the Receive BITE test runs, it will stop on the first Fault found. This Fault must be corrected before 
proceeding. If additional Faults are present, the Receive BITE test routine must be repeated until no further 
Faults are found. 
 
Refer to the following chart for Receive BITE test routine details. 

       RX–BITE   CU-BITE  TX–BITE                    END 

 

31 24
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RT-9000B Transceiver 
Receive BITE (‘RX-BITE)  – Test Details 

Test Result Messages Test 
Order 

Module Under 
Test No Fault found Fault found 

1 ‘RX BITE IN PROGRESS’ 
(Accompanied by brief loud speaker tone) 

2 
Audio PCB 

‘AUDIO OK’ ‘AUDIO FAULT’ 

3 IF PCB ‘IF OK’ ‘IF FAULT’ 

4 Front End PCB ‘FRONT END OK’ ‘FRONT END FAULT’ 

 
 
 
 

If a Receive BITE (RX-BITE) FAULT is found 
 
The following actions will typically occur when a Fault is found: 
 

1. The Receiver BITE (‘RX - BITE’) test routine will halt. 
2. A Module Fault message will be displayed at  4  in the Operational Display . 
3. The Red ‘FAULT’ lamp on the Front Panel at  5  will be lit. 
 

Proceed to Section V of this manual for fault isolation and repair procedures. 
 
 
 

After this test is completed, the User may do the following: 
 

• Repeat the Receive BITE test. Depressing the ‘RX-BITE’ key again at 1 as shown in Figure 7.3.3.2 
will cause the Receive BITE test routine to repeat. 

 

• Exit BITE mode. Depressing the ‘END’ key at  3  will return to the main menu and resume normal 
operation. 

 

• Proceed to the Transmit BITE (‘TX-BITE’) or Coupler BITE (‘CU-BITE’) test routines covered in the 
following sections. 
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7.3.3.1.3  Transmit BITE (‘TX BITE’) 
 
Overview 
 
Transmit BITE primarily tests the RT-9000B  Transmitter modules but also performs a brief Antenna System 
test. An improperly operating Antenna System can cause false Transmit BITE test results. This is the primary 
reason Antenna System testing is included in the Transmit BITE test routine. In addition to internal test use, 
this same valuable Antenna status information is also passed directly to the User. 
 
Certain Transmit BITE tests are performed at eight (8) selected test frequencies. These test frequencies were 
selected to thoroughly exercise all RT-9000B  Transmitter modules as well as the station Antenna System. 
These test frequencies are listed in the following chart. 
 
 
 

Transmit BITE  
Test Frequencies 

(MHz) 
1.75 7.75 
2.75 10.75 
3.75 16.75 
5.75 25.75 

 
 
 
The type of Antenna tests performed will depend on the type of Antenna the station is using. Antennas are 
generally either Broadband or Non-Resonant types. The following is a brief discussion of these antenna types 
and testing. 
 
A Broadband Antenna operates over a wide frequency range and is usually designed for a 50-Ohm input 
impedance. This allows the Antenna to be directly fed from the Transmitter using 50-Ohm coaxial cable. This 
Antenna type does not require an Antenna Coupler. Antenna testing consists of performing a VSWR test at 
all eight (8) test frequencies. 
 
A Non-Resonant Antenna may also operate over a wide frequency range but will have large input impedance 
variations. These variations prevent the Antenna from being directly fed from the Transmitter using coaxial 
cable. An Antenna Coupler must be used to match the Antenna’s impedance to the Antenna Coupler’s 50-
Ohm input impedance. 50-Ohm coaxial cable can then be used to connect the Transmitter to the Antenna 
Coupler’s input. Antenna testing consists of performing a “Tuning Test” at all eight (8) test frequencies. 
 
When a system contains an external Linear Power Amplifier and is using a Broadband Antenna, the same 
tests are performed as without the Linear Power Amplifier. The external Linear Power Amplifier is always 
switched it out of the system (or bypassed) during Transmit BITE testing. This effectively connects the RT-
9000B  Transceiver directly to the station Antenna. In this way, the external Amplifier is never involved in the 
Transmit BITE test process.  
 
Systems equipped with an external Linear Power Amplifier but using a Non-Resonant Antenna, of course, 
must use an Antenna Coupler. With this system configuration, the Linear Power Amplifier is also switched out 
during Transmit BITE. This effectively connects the RT-9000B  Transceiver to the Antenna Coupler input that 
normally is connected to the Linear Power Amplifier output. 
 
The following two (2) procedures describe how the Transmit BITE (‘TX-BITE’) test routine operates when 
using either Broadband or Non-Resonant types of Antennas. 
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Procedure - Systems using a Broadband Antenna 
 
From the BITE Sub-Menu shown in Figure 7.3.3.2, depress the ‘TX – BITE’ key at  2 . The RT-9000B  will 
start executing the Transmit BITE test routine. 
 
After starting the test, a ‘TX BITE IN PROGRESS’ message will appear in the Operational Display until this 
test section is finished. During this time, the RT-9000 B  will rapidly key and unkey the Transmitter as it steps 
through all eight (8) test frequencies. These individual tests together form the Antenna VSWR test. 
 
Specific test frequencies where high VSWR conditions are found are excluded from the ‘Filter Module’ tests 
later in the test routine. When high VSWR condition(s) are found, these findings will be displayed after the 
Transmit BITE test routine completely finishes. 
 
After the Antenna VSWR section finishes, test result messages will begin appearing as the next four (4) 
Transmitter Modules are tested. 
 
The Transmit BITE test routine concludes by testing the Filter Module. Of the eight (8) possible frequencies, 
only those will be used that where earlier a high VSWR was NOT found. During this test, the RT-9000B  will 
key and unkey the Transmitter as it steps through these test frequencies. 
 
As the Transmit BITE test runs, it will stop on the first Fault found. This Fault must be corrected before 
proceeding. If additional Faults are present, the Transmit BITE test routine must be repeated until no further 
Faults are found. 
 

Refer to the following chart for Transmit BITE test routine details. 
 

RT-9000B Transceiver 
Transmit BITE  (‘TX-BITE’) – Test Details – Broadband Antenna 

 Test Result Messages 
Test 

Order 
Module Under 

Test Test 
Frequency 

(MHz) 
No Fault found Fault found 

a. 1.75  
b. 2.75 
c. 3.75 
d. 5.75 
e. 7.75 
f. 10.75 
g. 16.75 

 1 

h. 

Antenna 
VSWR 
Test 

25.75 

‘TX BITE IN PROGRESS’ 

 2        Audio PCB ‘AUDIO OK’ ‘AUDIO FAULT’ 

 3        IF PCB ‘IF OK’ ‘IF FAULT’ 

 4        Front End PCB ‘FRONT END OK’ ‘FRONT END FAULT’ 

 5 Power Amplifier Assembly ‘POWER AMPL OK’ ‘POWER AMPL FAULT’ 

a. 1.75   ‘FILTER MODULE OK’ ‘FILTER MODULE FAULT’ 
b. 2.75   
c. 3.75   
d. 5.75   
e. 7.75   
f. 10.75   
g. 16.75   

 6 

h. 

         Filter 
       Module 
     Assembly 

25.75   
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If a Transmitter Module BITE Fault is found 
 
The following actions will typically occur when a Fault is found: 
 

1. The Transmit BITE (‘TX - BITE’) test routine will halt. 
2. A Module Fault message will be displayed at  4  in the Operational Display . 
3. The Red ‘FAULT’ lamp on the Front Panel at  5  will be lit. 
 

Proceed to Section V of this manual for fault isolation and repair procedures. 
 
 
If the Transmit BITE test routine finishes without displaying a Fault message, one of the following messages 
will appear in the Operational Display. The following summarizes these messages and their meaning. 
 

• ‘TEST COMPLETED’. This message means all Transmitter Modules passed the Transmit BITE test 
routine. It also means that the VSWR test results for all eight (8) test frequencies were within 
acceptable limits. 

 
• ‘VSWR HI AT XX XX MHZ’. This message means all Transmitter Modules passed the Transmit BITE 

test routine but a high VSWR condition was found on one test frequency. In this case, XX XX  
indicates the specific test frequency. The decimal point is not displayed. 

 
• ‘VSWR HI AT MULT MHZ’. This message means all Transmitter Modules passed the Transmit BITE 

test routine but a high VSWR condition was found on two (2) or more of the test frequencies. 
 
 
If either of the preceding VSWR-related messages appears, proceed to Section V of this manual for fault 
isolation and repair procedures.  
 
 
After this test is completed, the User may do the following: 
 

• Repeat this Transmit BITE test. Depressing the ‘TX-BITE’ key again at  2 as shown in Figure 7.3.3.2 
will cause the Transmit BITE test routine to repeat. 

 
• Repeat the Receive BITE test, as previously covered. 

 
• Exit BITE mode. Depressing the ‘END’ key at  3  will return to the main menu and resume normal 

operation. 
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Procedure - Systems using a Non-Resonant Antenna 
 
From the BITE Sub-Menu shown in Figure 7.3.3.2, depress the ‘TX – BITE’ key at  2 . The RT-9000B  will 
start executing the Transmit BITE test routine. 
 
The Antenna Coupler will begin a “Tuning Cycle” using the first test frequency. While the Antenna Coupler 
tuning cycle is in progress, a ‘COUPLER TUNING’ message will appear in the Operational Display. After the 
Antenna Coupler finishes tuning (or the maximum allotted tuning time expires), a test result message will be 
displayed. A ‘SYSTEM READY’ or ‘SYSTEM FAULT’ message will be displayed. If the Antenna Coupler is 
totally inoperative, a ‘COUPLER FAULT’ message will instead be displayed. In both above cases, the 
Transmit BITE test routine will not stop if either of these Faults is found. 
 
After the first test frequency tuning cycle is finished, the test routine will then step to the second test 
frequency and repeat this process. This sequence will repeat until all eight (8) test frequencies have been 
tuned by the Antenna Coupler. These individual tests together form the Antenna Coupler tuning test section. 
 
Test frequencies that result in ‘SYSTEM FAULT’ test outcome will be excluded from the ‘Filter Module’ tests 
later in the Transmit BITE test routine. When these “No Tune” condition(s) are found, the findings will be 
displayed after the Transmit BITE test routine completely finishes. 
 
After the Antenna Coupler tuning tests are completed, test result messages will begin appearing as the next 
four (4) Transmitter Modules are tested. 
 
The Transmit BITE test routine concludes by testing the Filter Module. Of the eight (8) possible frequencies, 
only those that successfully tuned and resulted in ‘SYSTEM READY’ message will be used. During this test, 
the RT-9000B  will key and unkey the Transmitter as it steps through these test frequencies. 
 
As the Transmit BITE test runs, it will stop on the first Transmitter Module Fault found. This Fault must be 
corrected before proceeding. If additional Faults are present, the Transmit BITE test routine must be repeated 
until no further Faults are found. 
 
Refer to the following chart for Transmit BITE test routine details. 
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RT-9000B Transceiver 
Transmit BITE  (‘TX-BITE’) – Test Details - Non-Resonant Antenna 

 Test Result Messages 
Test 

Order 
Module Under 

Test Test 
Frequency 

(MHz) 
No Fault found Fault found 

‘COUPLER TUNING’ a. 1.75  
‘SYSTEM READY’ ‘SYSTEM FAULT’ 

 b. 2.75 
  

 c. 3.75 
  

 d. 5.75 
  

 e. 7.75 
  

 f. 10.75 
  

 g. 16.75 
  

 

 1 

h. 

Antenna Coupler 
Tuning Test 

25.75 
  

 2        Audio PCB ‘AUDIO OK’ ‘AUDIO FAULT’ 

 3        IF PCB ‘IF OK’ ‘IF FAULT’ 

 4        Front End PCB ‘FRONT END OK’ ‘FRONT END FAULT’ 

 5 Power Amplifier Assembly ‘POWER AMPL OK’ ‘POWER AMPL FAULT’ 

a. 1.75   ‘FILTER MODULE OK’ ‘FILTER MODULE FAULT’ 
b. 2.75   
c. 3.75   
d. 5.75   
e. 7.75   
f. 10.75   
g. 16.75   

 6 

h. 

         Filter 
       Module 
     Assembly 

25.75   
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If a Transmitter Module BITE Fault is found 
 
The following actions will typically occur when a Fault is found: 
 

1. The Transmit BITE (‘TX - BITE’) test routine will halt. 
2. A Module Fault message will be displayed at  4  in the Operational Display . 
3. The Red ‘FAULT’ lamp on the Front Panel at  5  will be lit. 
 

Proceed to Section V of this manual for fault isolation and repair procedures. 
 
 
If the Transmit BITE test routine finishes without displaying a Fault message, one of the following messages 
will appear in the Operational Display. The following summarizes these messages and their meaning. 
 

• ‘TEST COMPLETED’. This message means all Transmitter Modules passed the Transmit BITE test 
routine. It also means that the Antenna Coupler successfully tuned all eight (8) test frequencies. 

 
• ‘NO TUNE AT XX XX MHZ’. This message means all Transmitter Modules passed the Transmit BITE 

test routine but a “No Tune” condition was found on one test frequency. In this case, XX XX  indicates 
the specific test frequency. The decimal point is not displayed. 

 
• ‘NO TUNE AT MULT MHZ’. This message means all Transmitter Modules passed the Transmit BITE 

test routine but a “No Tune” condition was found on two (2) or more of the test frequencies 
 
If either of the “No Tune”-related messages appears, proceed to Section V of this manual AND the Antenna 
Coupler manual for fault isolation and repair procedures. 
 
 
After this test is completed, the User may do the following: 
 

• Repeat this Transmit BITE test. Depressing the ‘TX-BITE’ key again at 2 as shown in Figure 7.3.3.2 
will cause the Transmit BITE test routine to repeat. 

 
• Repeat the Receive BITE test, as previously covered. 

 
• Exit BITE mode. Depressing the ‘END’ key at  3  will return to the main menu and resume normal 

operation. 
 

• Proceed to the Coupler BITE (‘CU-BITE’) test routine covered in the following section. 
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7.3.3.1.4  Coupler BITE (‘CU BITE’) 
 
Overview 
 
The Coupler BITE (‘CU BITE’) test routine performs a brief Antenna Coupler “Tuning Test” using three (3) test 
frequencies. No RT-9000B  modules are tested. The test frequencies used for this test are listed in the 
following chart. 
 
 

Coupler BITE  
Test Frequencies 

(MHz) 
           5.75 
         16.75 
         29.75 

 
 
Procedure 
 
From the BITE Sub-Menu shown in Figure 7.3.3.2, depress the ‘CU – BITE’ key at  4 . The RT-9000B  will 
start executing the Coupler BITE test routine. 
 
The Antenna Coupler will start a “Tuning Cycle” using the first test frequency. While the tuning cycle is in 
progress, a ‘CU BITE IN PROGRESS’ message will briefly appear in the Operational Display. 
 
After the tuning cycle finishes or the maximum allotted tuning time expires, a test result message will be 
displayed. A ‘SYSTEM READY’ or ‘SYSTEM FAULT’ message will indicate these results. If the Antenna 
Coupler is totally inoperative, a ‘COUPLER FAULT’ message will instead be displayed. 
 
In both above cases where a Fault is found, the Coupler BITE test will stop. The BITE test will stop at the first 
Fault found and must be corrected before proceeding. If additional Faults are present, the Coupler BITE test 
routine must be repeated until no further Faults are found. 
 
Refer to the following chart for Coupler BITE test routine details 
 
 
 
 

RT-9000B Transceiver 
Coupler BITE  (‘CU-BITE’) – Test Details 

 Test Result Messages 
Test 

Order 
Module Under 

Test Test 
Frequency 

(MHz) 
No Fault found Fault found 

‘COUPLER TUNING’  1 5.75  
‘SYSTEM READY’ ‘SYSTEM FAULT’ 

 2 16.75 
  

 3 

Antenna Coupler 

29.75 
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When the Coupler BITE test routine finishes, one of the following messages will appear in the Operational 
Display. The following summarizes these messages and their meaning. 
 

• ‘SELECT BITE TYPE’. This message means the Antenna Coupler successfully tuned all three (3) test 
frequencies. 

 
• ‘NO TUNE AT XX XX MHZ’. This message means the Antenna Coupler tuned all test frequencies 

successfully prior to the one currently indicated as “No Tune”. In this case, XX XX  indicates the 
specific test frequency. The decimal point is not displayed. 

 
If a “No Tune” message appears, proceed to Section V of this manual AND the Antenna Coupler manual for 
fault isolation and repair procedures. 
 
 
After this test is completed, the User may do the following: 
 

• Repeat the Coupler BITE test. Depressing the ‘CU-BITE’ key again at 4 as shown in Figure 7.3.3.2 
will cause the Coupler BITE test routine to repeat. 
 

• Repeat the Transmit BITE or Receive BITE tests, as previously covered. 
 

• Exit BITE mode. Depressing the ‘END’ key at  3  will return to the main menu and resume normal 
operation. 

 

 
 
 
 
 
7.3.3.2  METER FUNCTIONS 
 
 
Several metering functions are available for both Receive-state and Transmit-state conditions. These Meter 
choices appear in the Operational Display at  1  as shown in Figure 7.3.3.3. 
 
The available Meter functions are as follows: 
 
 

RECEIVE: 
 

• ‘LINE’    - 600-Ohm Line Audio Output 
• ‘S MTR’ - Signal Strength Meter (shown in Figure 7.3.3.3) 

 
 

 TRANSMIT: 
 

• ‘LINE’  - 600 Ohm Line Audio Input 
• ‘ALC’   - Automatic Level Control voltage 
• ‘FWD’  - Forward RF Power Output 
• ‘RFLD’ - Reflected RF Power 
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Figure 7.3.3.3  Main Menu containing Meter Selection 
 
 
To select the desired meter choices, depress the Feature Menu ‘MORE’ key successively at  2 until the 
Feature Menu shown in Figure 7.3.3.3 appears. Depressing the ‘METER’ function key at 4 will cause the 
Feature Menu shown in Figure 7.3.3.4 to appear.  
 
Depressing the Receive Meter (‘MTR RCV’) key at  4  or Transmit Meter (MTR-XMT’) key at  6  will cause 
new and appropriate Feature Menus to appear. The User may make Receive or Transmit Meter selections as 
described in following sections 7.3.3.2.1 or 7.3.3.2.2, respectively. After completing these selections, the User 
will be returned back to this same Feature Menu. 
 
 

 
 
 

Figure 7.3.3.4  Meter Select Sub-Menu 
 
 
After completing the Receive and Transmit Meter selections, the User is returned to the Feature Menu shown 
in Figure 7.3.3.4.  
 
Depressing the ‘END’ key at  5  will cause the Meter selection to end and return the User back to the main 
menu. 

RT-9000 B  
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7.3.3.2.1 Receive Meter Selection 
 
To select Receive-state Meter functions, depress the ‘MTR RCV’ (Meter Receive) key at  4. The Feature 
Menu shown in Figure 7.3.3.5 will appear. 
 
 
 

 
 
 

Figure 7.3.3.5  Receive Meter Feature Menu 
 

 
Depress the Function key beneath the desired selection to select it. An asterisk (*) will appear next to the 
selected choice to indicate it has been chosen. 
 
When the RT-9000B is displaying Receive-state activity, the selected Receive Meter will now display the 
desired output type and values as shown at  1  in Figure 7.3.3.3. 
 
Once the Receive Meter selection is made, depress the ‘END’ key at  5.  The Feature Menu Display will 
revert to that shown in Figure 7.3.3.4. 
 
 
7.3.3.2.2 Transmit Meter Selection 
 
To select Transmit-state Meter functions, depress the ‘MTR XMT’ (Meter Transmit) at  6. The Feature Menu 
shown in Figure 7.3.3.6 will appear. 
 
 

 
 

Figure 7.3.3.6  Transmit Meter Feature Menu 
 
 
Depress the Function key beneath the desired selection to select it. An asterisk (*) will appear next to the 
selected choice to indicate it has been chosen. 
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When the RT-9000B is displaying Transmit-state activity, the selected Transmit Meter will now display the 
desired output type and values as shown at  1  in Figure 7.3.3.3. 
 
In addition to displaying the Transmit Meter readings while the Transmitter is keyed, the Transmit Meter 
readings may also be viewed another way. Depressing the Read Transmit (‘READ XMT’) key at  5  in Figure 
7.3.3.3 will cause all Transmit related Operational Display readings to briefly display without actually keying 
the Transmitter. The Transmit-state readings will appear for about four (4) seconds after the ‘READ XMT’ key 
is depressed before reverting back to Receive-state readings. 
 
Once the Transmit Meter selection has been made, depress the ‘END’ key at  5.  The Feature Menu Display 
will revert to that shown in Figure 7.3.3.4.  
 
 
7.3.3.3  SPEAKER ON/OFF FUNCTION 
 
 
The front panel speaker in the RT-9000B is by default normally enabled at power-up. An asterisk present at 
the right-hand side of the ‘SPKR’ Feature Menu selection indicates the speaker is enabled. To disable the 
speaker, depress the Feature Menu ‘MORE’ key at  1  successively until the display shown in Figure 7.3.3.7 
appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7.3.3.7  Main Menu containing Speaker ON/OFF Selection 
 
 
Depress the Feature Menu ‘SPKR’ key at  2 . The asterisk next to the ‘SPKR’ selection will disappear. The 
RT-9000B speaker will be disabled. Depressing the feature menu ‘SPKR’ key once again will re-enable the 
speaker. 
 
 

NOTE: After the RT-9000B has been powered-down or primary power has 
been interrupted, the Speaker ON/OFF Selection function will 
automatically revert back to its default state. 

 
 
 
7.3.3.4   ‘MHz’ or ‘kHz’ FREQUENCY DISPLAY 
 
The Operating Frequency display may be selected to display the frequency units expressed in Megahertz 
(MHz) or Kilohertz (kHz). 

          SPKR     METER                    SCAN     MORE 

 

2 1
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Depress the Feature Menu ‘MORE’ key at  1  successively until the Feature Menu shown in Figure 7.3.3.8 
appears. 
 
 
 
 

 
 
 
 

Figure 7.3.3.8  Main Menu containing MHz – kHz Frequency Display Selection 
 
 
Depressing the ‘kHz/MHz’ Feature key at 2  will cause the Operating Frequency units in the Operational 
Display at  3  to toggle between ‘MHz’ (MegaHertz) and ‘kHz’ (kilohertz). As an example, in Figure 7.3.3.8 
note if ‘KHZ’ units is selected that the decimal point at  4  will move three (3) digits to the right and the ‘MHZ’ 
indication shown at  3  will change to ‘KHZ’.  
 
Depressing the ‘ENTER’ key at  5  will cause this selection to be stored in memory for the currently selected 
Channel Number. This Frequency Display MHz/kHz selection is made and stored separately for each Pre-set 
Channel. Each Channel may be programmed to display Operating Frequency in the units selected as 
described. 
 
 
 
7.3.3.5   REMOTE OPERATION 
 
The RT-9000BTransceiver may be controlled from a remote location using an RCU-9310B Remote Control 
Unit. 
 
The control passing relationship between these two units is that the distant unit “takes control” from the other 
unit. Thus, if the RT-9000B  Transceiver is currently being controlled by an RCU-9310B,  depressing the RT-
9000B Local/Remote (‘LCL-RMT’) key will restore Local control to the RT-9000B .  On the other hand, 
depressing the RCU-9310 B’s Local/Remote (‘LCL-RMT’) key will cause it to take back control of the RT-
9000B .  

RT-9000 B  
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Figure 7.3.3.9  Local/Remote Controls 
 
 
Refer to Figure 7.3.3.9. If the RT-9000B is currently under remote control, depressing the RT-9000B ’s  
Local/Remote (‘LCL-RMT’) key at  6  will cause it to take back control. If the RT-9000B  was already in Local 
control, depressing this key will have no effect. Local/Remote control status is indicated at  7 in the 
Operational Display. 
 
When the RT-9000B  is in Remote control (‘RMT’) operation, all keys in Function Keypad will be disabled 
except for the ‘Local/Remote’ or Display Illumination (‘PNL LT’) keys. Any attempt to use these keys will 
cause the following two (2) messages to be displayed, ‘FUNCTION DISALLOWED’ followed by ‘UNIT IN 
REMOTE MODE’. These messages will automatically clear. 
 
If the RT-9000B I/O port “A” is not enabled, depressing the ‘LCL-RMT’ key will cause a ‘NO REMOTE 
SYSTEM’ message to briefly be displayed. If the I/O port is enabled, depressing this key will be completely 
ignored by the system and have no reaction. 
 
 
7.3.3.6  SOFTWARE REVISION LEVEL 
 
To view the installed Software Revision Level, depress the ‘MORE’ key from the main menu successively 
until the Feature Menu shown in Figure 7.3.3.10 appears. To view the installed Software Revision Level, 
depress the ‘REV’ key at  6 . The Software Revision Levels will appear at   3 in the Operational Display and 
are formed as follows: 
 

 
  

     
  
 
 
 
 
 
Depressing the ‘REV’ key at   6  again will cause the Operational Display to return to normal. 
 

6

RT-9000 B  

‘REV       CPU-XXX     IO-XXX’ 
 

 
 NOTES: 1. XXX = Installed Software Revision Levels. 
   
  2. Software Revision Levels are alphanumeric and 

may be two (2) or three (3) characters long. 

7
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Figure 7.3.3.10  Main Menu containing Software Revision Level and Channel & ALE Clearing Selections 
 
 
 
 
7.3.3.7  CHANNEL and ALE IDENTITY CLEARING 
 
 
7.3.3.7.1  Channel Clearing 
 
To clear ALL RT-9000B Pre-set Channels, depress the main menu ‘MORE’ key at  1  until Feature Menu 
Display shown in Figure 7.3.3.10 appears. 
 
Depress the Clear Channel (‘CLR-CHNL’) key  at  2 . The Operational Display at  3  will blank and the 
Feature Menu Display will change to that shown in Figure 7.3.3.11. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 

Figure 7.3.3.11  Channel Clearing Feature Menu 
 
 
If you DO NOT wish to clear ALL RT-9000B Pre-set Channels, depress the ‘END’ key at  8  NOW. All front 
panel displays will revert to their normal state. 

RT-9000 B  

  PRESS   0   TO CLEAR ALL CHANNELS  END 

 

 8
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If you wish to continue clearing ALL RT-9000B Pre-set Channels, proceed as follows. Using the appropriate 
keys in the Numeric and Function Keypads, key in the following three (3) keystroke sequence: 
 
 
 
 
 
 
 
As each character of the sequence is keyed in, it will appear in the Operational Display. After the last 
character has been entered, a ‘WRITING CHAN XXX’ message will appear. While this message is displaying, 
there will be a rapid counting from 000 to 127 in the XXX portion of the message. The message will clear 
automatically. After it clears, all Pre-set Channels will now be cleared. 
 
 
 

NOTE: The User is strongly advised to become fully familiar with this “Clearing“ 
function and its effect before using. Once activated, its action is 
permanent and cannot be reversed. If used mistakenly, substantial time 
may be required to re-enter deleted settings. 

 
 
 
 
7.3.3.7.2  ALE Identity Clearing 
 
To clear ALL RT-9000B ALE Identity information, depress the main menu ‘MORE’ key at  1  until Feature 
Menu Display shown in Figure 7.3.3.10 appears. 
 
Depress the Clear ALE (‘CLR ALE’) key  at  7 . The Operational Display at  3  will blank and the Feature 
Menu Display will change to that shown in Figure 7.3.3.12. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 

Figure 7.3.3.12  ALE Identity Clearing Feature Menu 
 
 
 
If you DO NOT wish to clear ALL RT-9000B ALE Identity information, depress the ‘END’ key at  9  NOW. All 
front panel displays will revert to their normal state. 

ALE 
 0ALE 

 

  PRESS   0   TO CLEAR ALE DATA           END 

 

 9
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If you wish to continue clearing ALL RT-9000B ALE Identity information, proceed as follows. Using the 
appropriate keys in the Numeric and Function Keypads, key in the following three (3) keystroke sequence: 
 
 
 
 
 
 
 
As each character of the sequence is keyed in, it will appear in the Operational Display. After the last  
character has been entered, a ‘CLEARING ALE DATA’ message will appear. After this message clears, all 
ALE Identity information will now be cleared. 
 
 

NOTE: The User is strongly advised to become fully familiar with this “Clearing“ 
function and its effect before using. Once activated, its action is 
permanent and cannot be reversed. If used mistakenly, substantial time 
may be required to re-enter deleted settings. 

 
 
 
7.3.3.8   ‘I/O’ PORT SET-UP 
 
This section describes how to set up the RT-9000B to automatically communicate with external modems and 
remote lines. The RT-9000B  Transceiver has two (2) data ports. These data ports are designated “Port” A 
and “Port” B and may be used simultaneously. Both ports physically terminate in the same DB-15 male 
connector mounted on the rear panel. This connector is designated as ‘REMOTE’ and is shown in Figure 
7.3.3.13. 
 
While unrelated to this I/O Port function, a third port also terminates in this connector. This port is a dedicated 
port for the AMD “Auxillary Terminal” and is part of the ALE function. Refer to section VI of this manual for 
details. 
 
 
 
 

 
 
 
 

Figure 7.3.3.13  RT-9000B  Rear Panel Connectors 

ALE 
 0ALE 
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Port A is a general-purpose data port that allows the RT-9000B  to communicate with User external 
accessory equipment. All required operating settings may be selected by the User from the RT-9000B  Front 
Panel. These settings will be primarily be dictated by the external equipment and the data handling capability 
of the interconnection wiring. Details about the available selections are given in Figure 7.3.3.19 
Communication Format Parameters, at the end of this section.  
 
Port B is a dedicated RS232, 9600-baud port and is used for specific system operations, such as ‘ALE’ 
modems, Preselectors, etc. Port B is not available to the User and none of its operating settings can be 
changed. 
 
 
Port A Set Up 
  
To set up Port A, perform the following steps. Determine the desired communications format. Depress the 
Feature Menu ‘MORE’ key successively at  1  until the display shown in Figure 7.3.3.14 appears. 
 
 
 
 

 
 
 

Figure 7.3.3.14  Port 'A' Selection Feature Menu 
 
 

     
Depress the ‘I/O’ key at   2 . The Operational Display will display an ‘ENTER CODE NUMBER’ message. Key 
in the four-digit code ‘2580’ using the Numeric Keypad. As each code digit is entered, a small square block 
along the extreme right-hand side of the Operational Display will appear for each entered digit. After entering 
the last code digit, the Feature Menu will change to that shown in Figure 7.3.3.15. 
 
 
 

NOTE: If any four-digit code other than ‘2580’ is entered, an ‘INVALID CODE 
NUMBER’ message will be displayed. This message will clear 
automatically within a few seconds and the Operational Display will 
revert to that shown in Figure 7.3.3.14. Code entry may now be 
repeated. 

 
 
NOTE: This code entry routine is designed solely to help prevent inadvertent 

changing of I/O settings. The code is not intended to be an access 
security measure and cannot be changed. 
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Figure 7.3.3.15  Port 'A' Set Up Menu 
 
 

Select the desired communications format by depressing the key beneath the indicated format. After a 
selection is made, the Feature Menu display will change to that shown in Figure 7.3.3.16.  
 
If the User is only changing the Baud Rate setting (as opposed to selecting a different communication 
format), the currently selected communication format must be first deselected and then immediately 
reselected. These steps must be done before the Feature Menu display shown in Figure 7.3.3.16 will appear.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 

Figure 7.3.3.16  Baud Rate Feature Menu 
 
 
The Feature Menu shown in Figure 7.3.3.16 displays the current RT-9000B  I/O Port Baud-Rate setting and 
the RT-9000B  Control Address setting (covered next in section 7.3.3.9). 
 
If the Baud Rate shown is NOT the desired selection, depress the feature key at  4  beneath the ‘BAUD-X---X’ 
indication. The current Baud Rate setting indicated in Figure 7.3.3.16 will be shown as selected in one of the 
following Baud Rate Selection menus shown in either Figures 7.3.3.17 or 7.3.3.18. 
 
The first Baud Rate Selection Menu as shown in Figure 7.3.3.17 will appear and present the operator with 
four (4) Baud Rate choices. If the desired choice is not present, depress the feature key beneath ‘MORE’ 
indication. 

      RS-232-     RS-422-                   MODEM-    END 

 

53 

      BAUD- X---X                       ADDRESS XX  END 

 

4 6

NOTES:    X---X = Currently selected I/O Port Baud Rate Setting 
 

     XX = Current RT-9000 B  Control Address Setting 

2
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A second Baud Rate Selection Menu as shown in Figure 7.3.3.18 will appear and present the User with three 
(3) additional Baud Rate choices. Depressing the ‘MORE’ key again causes Baud Rate Selection Menu 1 to 
reappear. 
 

As an example, in Figure 7.3.3.17 ‘2400’ Baud is shown as currently selected. This 
selection would have been indicated as ‘BAUD-2400’ in the Feature Menu shown in 
Figure 7.3.3.16. Depressing any other Baud Rate key will select that Baud Rate and 
deselect the 2400 Baud selection. 

 
As these Baud Rate Selection Menus appear, depressing the desired Baud Rate setting feature key will 
select that Baud Rate. The Feature Menu shown in Figure 7.3.3.16 will reappear. The newly selected Baud 
Rate will be reflected in this Feature Menu display. Press ‘END’ to exit this menu and return to the main 
menu. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 7.3.3.17  Baud Rate Selection Menu 1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7.3.3.18   Baud Rate Selection Menu 2 
 
 
 

Communications 
Format 

Maximum 
Baud Rate

Maximum 
Distance 

(Feet) 
RS-232 19200 50 
RS-422 19200 4000 

‘MODEM’ 
(FSK Tones) 

300 
(fixed)  N/A 

 
 

Figure 7.3.3.19  Communication Format Parameters 

           300           600        1200         2400 *     MORE 

 

8

          4800         9600      19200                       MORE 

 

8
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7.3.3.9  CONTROL ADDRESS 
 
 
The RT-9000B  can be controlled from an RCU-9310B  Remote Control Unit. The RCU-9310B  can control 
multiple RT-9000B  Transceivers, but only one at any one time. This system capability requires each RT-
9000B  I/O Port be setup with a unique address. This Control Address is then used by the RCU-9310B  is 
controlling that particular RT-9000B  Transceiver. 
 
Remote control is implemented using RS-422 communications and a switchable audio matrix. RS-422 
communications systems are specified to operate with up to ten (10) units total. The RT-9000B  Control 
Address can be set to any address between ‘00’ and ‘99’. An RS-422 communications network with more 
than ten units, however, requires additional external line amplification. 
 
The RT-9000B  Control Address setup will normally be part of the initial I/O Port setup process. The Control 
Address Feature Menu is accessed from the Baud Rate Feature Menu. Both, initial Control Address setup or 
changing the Control Address afterward use the same procedure. 
 
To setup or change a Control Address, perform the following procedure. Complete the steps outlined in 
section 7.3.3.8 to setup I/O “Port A” until the Baud Rate Feature menu shown in Figure 7.3.3.16 appears. For 
the reader’s convenience, Figure 7.3.3.16 has been reproduced below in Figure 7.3.3.20. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 7.3.3.20  Baud Rate Feature Menu 
 
 
 
When the Baud Rate Feature Menu first appears, a two-digit number appearing immediately to the right of 
‘ADDRESS’ is the current Control Address of the RT-9000B . This is the Control Address an RCU-9310B  
Remote Control Unit must use to communicate with and control this specific RT-9000B  Transceiver. 
 
If this is the desired Control Address of your RT-9000B  Transceiver, no further action is required and normal 
operations may continue. If the User wishes to change the Control Address of the RT-9000B , depress the 
key at  2  directly beneath the ‘ADDRESS-XX’ selection on the Feature Menu display. The Control Address 
Feature Menu Display shown in Figure 7.3.3.21 will appear. 

     BAUD- X---X                          ADDRESS XX END 

 

4 6

NOTES:    X---X = Currently selected I/O Port Baud Rate Setting 
 

     XX = Current RT-9000 B  Control Address Setting 

2
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Figure 7.3.3.21  Control Address Entry Menu 
 
 
Using the Numeric Keypad, key in the new two-digit Control Address. As the digits are entered, they will 
appear at  3  in the Feature Menu display.  Depress the 'ENTER' Key at  1  to enter and store this new 
Control Address into the RT-9000B ’s  memory. The Feature Menu display will revert to Figure 7.3.3.20 and 
display the new Control Address. 
 
 

NOTE:  In systems where only one (1) RT-9000B  Transceiver is being 
controlled by an RCU-9310B , the Control Addresses must be set to the 
SAME Control Address to function properly. Control Address ‘00’ is 
usually used. 

 
  NOTE:  Refer to RCU-9310B  Remote Control Unit manual for further details. 
 
 

 
7.3.3.10  ‘CW’ FILTER AND KEY BREAK-TIME OPTIONS 
 
 
To select or change CW Filter and/or Key Break-Time Options, the CW-Mode must first be selected. To do 
this, depress the ‘MODE’ Function key successively until ‘CW’ Mode appears in the Operational Display. The 
Feature Menu shown in Figure 7.3.3.22 will appear. 
 
If the CW-Mode was already selected, momentarily leave ‘CW-Mode’ and immediately re-select it by 
successively depressing the ‘MODE’ key until ‘CW-Mode’ re-appears in the Operational Display. The Feature 
Menu shown in Figure 7.3.3.22 will appear. This menu will appear only after CW-Mode is selected.  

    USE KEYBRD     ADDR-XX         ENTER      END 

 

1 2

3
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Figure 7.3.3.22  CW-Mode Filter Selection Feature Menu 
 
 
 
The RT-9000B is equipped with a Narrow-Band Audio CW filter.  If this filtering function is desired, depress 
the key beneath ‘CW-NAR’ on Feature Menu to switch in this filter. An asterisk (*) will appear next to the 
Feature Menu ‘CW-NAR’ choice indicating it has been enabled. 
 
CW Key Break-Time is a system setting that controls the amount of time the RT-9000B Transceiver remains 
in Transmit mode after an operator stops sending Morse code. Three (3) CW Key Break-Time choices are 
available to the operator and are described in the following chart. 
 
 
 

CW Key Break-Time Settings 

RT-9000B 
Feature Menu 

Choice 
Description 

Operator Sending 
Speed 
(wpm) 

    ‘CW-SLO’ CW-Slow Less than 10 

    ‘CW-MED’ CW-Medium Between 10 and 20 

    ‘CW-FAST’ CW-Fast Greater than 20 
      Note: wpm = words per minute 

 
 
 
The CW Key Break-Time setting is normally set to “CW-Medium” when the equipment is shipped from the 
factory.  This setting will normally meet most operator sending speeds. If the operator wishes to change this 
setting, perform the following steps. 
 
Select CW-Mode as previously described for CW Filter. The Feature Menu described in Figure 7.3.3.22 will 
appear. Depress the key beneath desired Feature Menu choices as described in the above table.  An asterisk 
(*) will appear next to the Feature Menu choice indicating it has been enabled. 
 
Depress the ‘MORE’ key to leave the CW-Mode Options menu and return to the main menu. 
 
To change CW Filter and/or Key Break-Time settings if currently in CW mode, depress the ‘MODE’ key 
successively until ‘CW’ Mode reappears in the Operational Display. This action will cause the Feature Menu 
shown in Figure 7.3.3.22 to reappear and allow the operator a new choice as previously described. 
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7.3.3.11 LINE AUDIO SELECTION 
 
The rear panel ‘AUDIO’ connector provides two sets of 600-Ohm input and output lines and connects one of 
two external audio devices to the RT-9000B. A typical use of this capability might be to allow convenient 
switching in or out specialized terminal equipment such as audio processors, encryption equipment, etc. 
 
To select either External Audio Line, depress the Feature Menu ‘MORE’ key successively until the display 
shown in Figure 7.3.3.23 appears. 
 
 

 
 
 

Figure 7.3.3.23  Line Audio Selection Feature Menu 
 
 
Depress the ‘LINE-AUD’ key at  1 , the Line Audio Selection Sub-Menu shown in Figure 7.3.3.24 will appear. 
 
 

 
 
 

Figure 7.3.3.24  Line Audio Selection Sub-Menu 
 
Depress the ‘AUDIO-A’ Feature key at 3  to connect the external device on Line A to the RT-9000B.  
Similarly, depressing ‘AUDIO-B’ Feature key at  4  connects the device on line B to the RT-9000B.  
Connection occurs as soon as the selection key is depressed. An asterisk (*) will appear next to the selected 
Line Feature Menu choice indicating it has been enabled. 
 

 
NOTE: Only one external device may be selected at any one time.  If only ONE 

(1) device is used, it should be connected to Line ‘A’. 
 
 
Depress the ‘END’ key at  5   to leave the Line Audio selection menu and return to the main menu shown in 
Figure 7.3.3.23. 
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7.3.4  ADVANCED OPERATIONS 
 
 
This section addresses those features and functions that are specialized or invoke unique features of the RT-
9000B Transceiver. These operations build on operating details presented earlier in this manual and require 
an understanding of the referenced modems and/or peripherals. 
 
 
7.3.4.1  RECEIVER SCANNING 
 
 
The RT-9000B has the ability to perform a rudimentary Receiver scanning function of all valid Pre-set 
Channels or any block of Pre-set Channels between ‘0’ and ‘127’. The Operating Frequencies and other 
essential settings are stored in Pre-set Channels as described in section 7.3.2.9 of this manual. 
 
The RT-9000B will scan all properly set up Pre-set Channels between the entered Start and Stop Channel 
limits. If there is no currently Pre-set Channels set up between those limits, scanning will not start. If this 
occurs, the User should inspect the Channel limits and Pre-set Channels and make appropriate changes. 
 
Starting the Scan Process 
 
To start scanning a block of Channels, the RT-9000B must be in the Pre-set Channel operating mode (refer 
to section 7.3.2.7).  The displays will appear as shown in Figure 7.3.4.1. 
 
 
 
 
 

 
 
 

Figure 7.3.4.1  Pre-set Channel Mode Displays 
 
 
Depress the Feature Menu ‘MORE’ key at  1  successively until the Feature Menu Display appears as shown 
in Figure 7.3.4.2. 

RT-9000 B
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Figure 7.3.4.2   Main Menu containing Scan Selection 
 
 
 

Depressing the ‘SCAN’ key at   2  will cause the Operational and Feature Menu displays to change to those 
shown in Figure 7.3.4.3. 

 

 
 
 

Figure 7.3.4.3  Scan function Feature Menu 
 
 
Depress the ‘START SCAN’ key at  1  to actually begin scanning. As scanning proceeds, the instantaneous 
operating frequency and Channel number will appear at  2  in the Operational Display. To stop the scanning 
process, simply depress the ‘STOP SCAN’ key at   3 . To leave the Receiver Scanning function, depress the 
‘END’ key at   4 . The User will be returned to Pre-set Channel operation. 
 
 

NOTE: The dwell time on any given frequency has been kept to a minimum, 
about 2 sec., consistent with recognizing the presence or absence of a 
signal in order that a relatively continuous monitoring occurs.  If for some 
reason, longer or shorter dwell times are required, please contact Sunair. 
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Loading Start and Stop Channel Numbers 
 
To Load a block of desired channels, depress the ‘LOAD’ key at   5 .  The Feature Menu Display will change 
to that shown in Figure 7.3.4.4. 
 
 
 
 

 
 
 
 

Figure 7.3.4.4   Scan function ‘LOAD’ Feature Menu 
 
 

The Operational Display will briefly display a ‘USE KEYB FOR NUMBERS’ message and then change to a 
‘FROM CH  XXX   TO  YYY” message. The XXX   and  YYY  represent ‘Start’ and ‘Stop’ Channel Numbers. 
Any Channel Numbers appearing in the ‘Start’ and ‘Stop’ positions when entering this set up process will be 
those entered from the ‘SCAN’ feature’s previous use. Channel Number entries may be one, two, or three 
digits long, as appropriate to the Channel Number’s digits. No leading zeros are required. 
 
To select or change a Start Channel, depress the ‘START-CH’  Feature key at   6 . Key in the desired 
Channel Number (0-127) using the Numeric Keypad at   9 . The newly selected Start Channel will be 
displayed in the ‘XXX’ position of the ‘FROM CH  XXX   TO  YYY” message at  10 .  If a Stop Channel entry is 
going to be also made, depress the ‘STOP-CH’ key. This action both enters the keyed-in Start Channel 
Number into memory and also moves to Stop Channel selection process. Selection may proceed as 
described later. 
 
If the Start Channel is only being changed, depress the ‘END’ at  8 to leave this Feature Menu and return to 
that shown in Figure 7.3.4.3. 
 
To select or change a Stop Channel, depress the ‘STOP-CH’ key at   7 . Key in the desired Channel Number 
(0-127) using the Numeric Keypad at  9 . The newly selected Stop Channel will be displayed in the ‘YYY’ 
position of the  ‘FROM CH  XXX   TO  YYY” message at  10 . If the user wishes to also change the Start 
Channel, depress the ‘STOP-CH’ key. This action both enters the keyed-in Stop Channel Number into 
memory and also moves back to Start Channel selection process. Selection may proceed as previously 
described. 
 
If the Stop Channel is only being changed, depress the ‘END’ at  8 to leave this Feature Menu and return to 
that shown in Figure 7.3.4.3. 
 
After Start Channel or Stop Channel selections are complete, the Start Channel must be lower than the Stop 
Channel. If this is not requirement is not observed, a  ‘START MUST BE LESS’ message will be displayed 
briefly when using the ‘END’ key to exit this Feature Menu. This situation must be corrected before the 
system will allow the User to proceed. 
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7.3.4.2  AUTOMATIC LINK ESTABLISHMENT (ALE) SET UP 
 
 
7.3.4.2.1  GENERAL 
 
All of the control functions to perform Automatic Link Establishment (ALE) to FED-STD 1045 interoperability 
requirements are contained within the RT-9000B Transceiver. 
 
The ALE subsystem requires all ALE Network Operating Frequencies be entered and stored in Pre-set 
Channel positions as described in Section 7.3.2.9. The Operating Frequencies may be stored in any order. 
As a general rule, entering frequencies in order of most probable use may shorten ALE Linking times. 
 
It is beyond the scope of this manual to define network structures and operating disciplines. 
 
The ALE subsystem uses multiple frequencies stored in Pre-set Channels during normal operation and selects 
the best one when communicating with other Network stations. These Channels are organized in Channel 
Groups. A Channel Group is a group of frequencies that can be enabled under ALE Subsystem control and 
have a common relationship.  
 
A Channel Group may have up to ten (10) Channels. There can be up to ten (10) separate Channel Groups. 
Channel Groups are identified by their Group Number, which is determined by first digit of the Channel 
Numbers it contains. The following table illustrates how these groups are organized. 
 
 
 
 

Channel Group Organization 
Channel Number Group 

Number Lowest Highest 
0 00 09 
1 10 19 
2 20 29 
3 30 39 
4 40 49 
5 50 59 
6 60 69 
7 70 79 
8 80 89 
9 90 99 

 



 

 
 

Document No. 8128000560   
Software Revision – N1B (07 Oct 04) 

7-57

RT-9000B 

Channel Groups are formed simply by setting up the appropriate Pre-set Channel frequencies into the RT-
9000B ’s memory using the procedures described in section 7.3.2.9. However, the Channel numbering in 
these groups must comply with organization described in this section. ALE systems require at least two (2) or 
more frequencies for effective operation.  
 
If ten (10) or fewer frequencies are available, they would normally all be set up in the same Channel Group 
(usually Group 0).  If more than ten (10) frequencies are available, they could be arranged in groups with 
some meaningful order and grouping. For example, ‘Daytime’ frequencies could be stored in Group 0 and 
‘Nighttime’ frequencies in Group 1.  
 
 

NOTE: Remember, ALE operation and scanning can use only one (1) Channel 
Group at a time. 

 
 

7.3.4.2.2   ESTABLISHING ALE-IDs 
 
The RT-9000B ALE Subsystem is capable of operating with multiple ALE Networks. The ALE system can 
support a Network structure of up to twenty (20) separate ALE Networks. Each Network may contain a station 
SELF ID for the RT-9000B Transceiver plus station “CALL IDs” for up to nine (9) other Network stations. 
When entering ALE IDs into the RT-9000B, the user must follow a prescribed order to avoid confusion and 
ensure correct entry. 
 
Section 7.3.4.2.2 is divided into four (4) parts and describes entry of four (4) different types of ALE ID 
information into the RT-9000B ’s memory. When establishing a new ALE Network, the order of entry of this 
ALE ID information will be as follows: 
 
 
 1. Establish and Enter Network ID (NET ID) Name 
 
 2. Select and Enter (SELF ID) Time Slot Position 
 
 3. Enter SELF ID Name 
 
 4. Enter Network Station CALL IDs (Time Slot Position and Name) 
 
   
Additionally, this same sequence of operations must be repeated for EACH separate ALE Network (including 
SELF & CALL ID entries). If the User will be using more than one Network, all entry steps should be 
completed for the Network-at-hand before proceeding to and setting up the next Network. 
 
While the steps in this section are primarily used to establish ALE Networks and enter ALE ID information, the 
Network ID (NET ID) and CALL ID entry steps are also used as Selection steps for certain ALE operating 
functions described later. The procedures used for both entry and Selection and are flagged when they occur 
during the appropriate ALE operations. 
 
 

NOTE: In the remainder of the ALE sections of this manual, ‘TUNING’ knob, 
TUNING’ control and DIAL, all refer to the RT-9000B front panel 
“TUNING” knob. 
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To establish a new ALE Network and enter all required ALE IDs, complete the following steps and sections 
7.3.4.2.2.1 through 7.3.4.2.2.4. 
 
Depress the Feature Menu select key ‘MORE’ at 1  successively until the Feature Menu Display at  2   
appears as shown in Figure 7.3.4.5.  Depressing the ‘ALE-ID’ select key at  3   will cause the Feature Menu 
shown in Figure 7.3.4.6 to appear.  
 
 
 
 
 

 
 
 
 

Figure 7.3.4.5  Main Menu containing ALE-ID Selection 
 
 
 
 
 
 

 
 
 
 

Figure 7.3.4.6  ‘ALE-ID’ Select Feature Menu 
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7.3.4.2.2.1  Establishing and Entering Network ID (NET ID) Name 
 

Referring to Figure 7.3.4.6, depress the ‘NET ID’ key at  21 . The Feature Menu and Operational 
Display will change to that shown in Figure 7.3.4.8 and briefly display an ‘ENTER CODE WITH 
DIAL’ message at  9 . This message will automatically clear and be replaced with the following 
display. 
 

'N XX  -- -- -- -- -- -- -- -- -- -- -- -- -- -- --' 
 
 
A sequence of fifteen dashes (-- --) or alphanumeric characters, representing the “Network Name” 
will appear following 'N XX'.  Any combination of up to fifteen alphanumeric characters may be used. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7.3.4.7  Network ID Display Detail 
 
 

In this display the “N” indicates “Network”, “XX” indicates the “Network Number”, and the sequence 
of fifteen (15) dashes serves as placeholders for the corresponding “Network Name”. 
 

 
 

Figure 7.3.4.8  Network ID Selection Displays 

N  XX  -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

“Network” Network
Number

Network
Name 

space space

N XX   -- -- -- -- -- -- -- -- -- -- -- -- -- -- --  

For new, unestablished ALE Networks   XX =  01                             

For a presently used ALE Network         XX =  Network Number of 
Current Network 

RT-9000 B  
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NOTE: The Network Number associated with the ALE Network setup 

procedures in this section is strictly a local RT-9000B reference 
number. This “Network Number” has no meaning in the ALE 
Network environment or to other ALE Network Stations. 

 
 
When the above information initially appears in the Operational Display, the blinking cursor will be 
positioned in “Network Number” portion of the above displayed information. The User should now 
rotate the ‘TUNING’ knob until the desired “Network Number” appears. Using the cursor right arrow  
(→), the user now should move the cursor to the first character position of the “Network Name” 
portion of the above displayed information. 
 
If there is information other than dashes  (-- --) in the Network Name positions or the user is changing 
an established Network Name, depress the 'CLEAR' feature select key at  10  to clear the positions 
and ease new name entry. 
 
The first character position, or dash (--) will flash to indicate the specific position where a user 
selected character is to be entered. If the first character is satisfactory as is, depressing the right 
arrow (—>) key at 11 will move the flashing cursor one position to the right. Alternately, depressing 
the left arrow (<—) key at 12 will move the cursor one position to the left. 
 
As each character position is selected, characters '0' through '9' and 'A' through 'Z' may be selected 
by rotating the 'TUNING' knob at  6 either clockwise or counter-clockwise. Once the desired 
character appears in view, depress the right arrow key (—>) at  11 . The flashing cursor will move to 
the next character position. This character selection process is repeated until the desired NET ID 
“Network Name” has been formed. 
 
Once all characters for the “Network Name” have been selected, depress the Enter (‘ENTR’) key at 
13   to enter the selected ‘NET ID’ information (“Network Number” and “Network Name”) into the RT-
9000B ’s memory. Depress the ‘END’ key at 14  to exit the Network ID entry process and return to 
the Feature Menu shown in Figure 7.3.4.6.  
 
Depressing the ‘END’ key at 14   without first depressing the Enter (‘ENTR’) key at 13  will also 
cause the Feature Menu to revert to that shown in Figure 7.3.4.6 except any changes made during 
this process will NOT be entered into the RT-9000B ’s memory. 
 
The Network selected and entered using the Enter (‘ENTR’) key at 13  becomes the active ALE 
Network for all RT-9000B ALE operations that requiring Network selection. This Network is referred 
to as the Current Network and is primarily associated with ALE Transmit functions. This selection 
remains in force until changed and will be retained both, after leaving ALE modes and, during 
power-off periods. The User may now proceed to paragraph 7.3.4.2.2.2 Entering (SELF ID) Time 
Slot Position. 
 
If the user is only changing the Current Network to a different Network for use in ALE operating 
mode, perform following actions. Navigate to the ‘ALE-ID’ Select Feature Menu and depress the 
‘NET ID’ key as described earlier in this section. Rotate the ‘TUNING’ knob and stop when the 
desired Network Name and Number appears in the Operational Display. Depress the Enter (‘ENTR’) 
key at 13 , then the ‘END’ key at 14 . The newly selected Network is now the Current Network and 
will remain so, as previously described. These steps will cause the Feature Menu to revert to the 
display shown in Figure 7.3.4.6. 
 
Depress the ‘END’ key at 22  to return to the display shown in Figure 7.3.4.5. The user may now 
enter ALE operating mode using the new Current Network. 
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7.3.4.2.2.2  Selecting and Entering (SELF ID Time) Slot Position  
 

Referring to Figure 7.3.4.6, depress the 'SLOT-PS' Key at  4 . The Feature Menu and Operational 
Display shown in Figure 7.3.4.9 will appear and briefly display an 'ENTER CODE WITH DIAL' 
message. This message will automatically clear and be replaced with the following indication: 
 
 

‘XX SLOT POSITION’ 
 
 
 
 
 
 
 
 
 

 
 
 
 

Figure 7.3.4.9  Slot Position Selection Displays 
 
 

Rotate the ‘TUNING’ knob at  6   until the required (SELF ID Time) SLOT POSITION appears. Only 
numbers ‘01’ through ‘10’ are valid selections. 
 

NOTE: Under certain conditions, it is possible to display numbers from ‘11’ 
through ‘19’. These numbers are NOT VALID selections and should not 
be used. 

 
Depress the Enter (‘ENTR’) key at  7  to enter this selection into the RT-9000B ’s memory. The 
Feature Menu Display will revert to that shown in Figure 7.3.4.6. The user may now proceed to 
paragraph 7.3.4.2.2.3  Entering a SELF ID Name. 
 
Depressing the ‘END’ key at  5  without first depressing the Enter (‘ENTR’) will also cause the 
Feature Menu Display will revert to that shown in Figure 7.3.4.6 except any changes made during 
this process will NOT be entered into the RT-9000B ’s memory. 

For new, unestablished ALE Networks    XX = 01                             

For a presently used ALE Network          XX = Present (SELF ID Time) Slot 
Position setting 

RT-9000 B

  XX  SLOT POSITION
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7.3.4.2.2.3  Entering SELF ID Name   
 

Referring to Figure 7.3.4.6, depress the ‘SELF ID’ key at  8 . The Feature Menu and Operational 
Display shown in Figure 7.3.4.10 will appear and briefly display an ‘ENTER CODE WITH DIAL’ 
message at  9 . This message will automatically clear and be replaced with the following display. 
 

'S ID  -- -- -- -- -- -- -- -- -- -- -- -- -- -- --' 
 
A sequence of fifteen dashes (-- --) or alphanumeric characters, representing the SELF ID ('S ID') 
Name will appear following 'S ID'.  Any combination of up to fifteen alphanumeric characters may be 
used. 
 
If there is information other than dashes  (--) in SELF ID Name positions or the user is changing a 
current SELF ID Name, depress the 'CLEAR' feature select key at  10   to clear the positions and 
ease new name entry. 
 

 
 

Figure 7.3.4.10  SELF ID Selection Displays 
 

 
The first character position, or dash (--), will flash to indicate the specific position where a user 
selected character is to be entered. If the first character is satisfactory as is, depressing the right 
arrow (—>) key at 11 will move the flashing cursor one position to the right.  Alternately, depressing 
the left arrow (<—) key at 12  will move the cursor one position to the left.  
 
As each character position is selected , characters ‘0’ through ‘9’ and ‘A’ through ‘Z’ may be selected 
by rotating the ‘TUNING’ knob at  6  either clockwise or counter-clockwise.  Once the desired 
character appears in view, depress the right arrow key (—>) at  11 . The flashing cursor will move to 
the next character position. This character selection process is repeated until the desired SELF ID 
('S ID') “Name” has been formed. 
 
Once all characters for the SELF ID (‘SID’) “Name” have been selected, depress the Enter (‘ENTR’) 
key at 13  to enter the SELF ID (‘S ID’) “Name” into the RT-9000B ’s memory. Depress the ‘END’ 
key at  14   to exit the SELF ID (‘S ID’) Name entry process and return to the Feature Menu shown in 
Figure 7.3.4.6. The user may now proceed to paragraph 7.3.4.2.2.4 Entering Network Station CALL 
IDs (Time Slot Position and Name) 

RT-9000 B

S ID   -- -- -- -- -- -- -- -- -- -- -- -- -- -- --  
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Depressing the ‘END’ key at  14  without first depressing the Enter (‘ENTR’) key at 13  will also 
cause the Feature Menu to revert to that shown in Figure 7.3.4.6 except any changes made during 
this process will NOT be entered into the RT-9000B ’s memory 
 
 
7.3.4.2.2.4  Entering Network Station CALL IDs (Time Slot Position and Name) 
 
 
Referring to Figure 7.3.4.6, depress the ‘CALL ID’ key at  15 . The Feature Menu and Operational 
Display will change to that shown in Figure 7.3.4.12 and briefly display an ‘ENTER CODE WITH 
DIAL’ message at 18. This message will automatically clear and be replaced with the following 
display. 
 
 

'C XX  -- -- -- -- -- -- -- -- -- -- -- -- -- -- --' 
 
 
 
 
 
 
 
 
A sequence of fifteen dashes (-- --) or alphanumeric characters, representing a Network Station 
CALL ID Name will appear following 'C XX'.  Any combination of up to fifteen alphanumeric 
characters may be used. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 7.3.4.11  CALL ID Display Detail 
 
 
 

Figure 7.3.4.11 indicates In this display the “C” indicates “CALL ID”, “XX” indicates a “CALL ID (Time 
Slot Position) Number”, and the sequence of fifteen (15) dashes serves as placeholders for the 
corresponding station CALL ID Name. 

For new, unestablished ALE Networks   XX =  01                             

For a presently set up ALE Network       XX =  Currently Selected CALL ID 
(Time Slot Postion) Number 

CALL ID 
(Time Slot Position)

Number 

CALL ID 
Name

C  XX  -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

“CALL ID”

space space
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Figure 7.3.4.12  CALL ID Selection Displays 

 
 
When the above information initially appears in the Operational Display, the blinking cursor will be 
positioned in “CALL ID (Time Slot Position) Number” portion of the above displayed information. The 
user should now rotate the ‘TUNING’ knob at 6  until the desired “CALL ID (Time Slot Position) 
Number” appears. Using the cursor right arrow  (→) at 17 , the user now should move the cursor to 
the first character position of the CALL ID “Name” portion of the above displayed information. Only 
the numbers ’01’ through ‘10’ are valid selections. 
 
 

NOTE: Under certain conditions, it is possible to display numbers from “11” to 
“19”. These numbers are not valid selections and should not be used. 

 
 
NOTE: When setting up an ALE Network, the Network Time Slot Position 

assignments should first use Time Slot One, then Time Slot Two next 
and so on until all Time Slot Assignments have been completed. There 
should be no unused Time Slots between the SELF ID and any of the 
CALL IDs. Failure to observe this precaution may result in incorrect 
operation. 

 
 
If there is information other than dashes  (-- --) in the CALL ID Name positions or the user is changing 
the current CALL ID Name, depress the 'CLEAR' feature select key to clear the positions and ease 
new name entry. 
  
The first position, or dash (--) will flash to indicate the specific position where a user selected 
character is to be entered. If the first character is satisfactory as is, depressing the right arrow (—>) 
key at 17 will move the flashing cursor one position to the right. Alternately, depressing the left arrow 
(<—) key at 17 will move the cursor one position to the left. 
 
As each character position is selected, characters '0' through '9' and 'A' through 'Z' may be selected 
by rotating the 'TUNING' knob at  6 either clockwise or counter-clockwise. Once the desired 
character appears in view, depress the right arrow key (—>) at  17 . The flashing cursor will move to 
the next character position. The character selection process is repeated until the desired Network 
Station CALL ID Name has been formed. 

 C XX   -- -- -- -- -- -- -- -- -- -- -- -- -- -- --  
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Once all characters for the CALL ID Name have been selected, depress the Enter (‘ENTR’) key at 
19   to enter the CALL ID information (Time Slot Position Number and Name) into the RT-9000B ’s 
memory. Depress the ‘END’ key to exit the CALL ID entry process and return to the Feature Menu 
shown in Figure 7.3.4.6. 
 
If additional Network Station CALL IDs will be entered, depress the CALL ID key at 15 again and 
repeat the above steps to enter the additional CALL ID information. Repeat the process as required 
to enter all CALL IDs for the Current Network. Up to nine (9) CALL IDs, in addition to the Station’s 
SELF ID, may be entered in each of the 20 separate ALE Networks.  
 
When selecting CALL ID (Time Slot Position) Numbers with the ‘TUNING’ knob and the previously 
selected SELF ID (Time) Slot Position Number is reached, a ‘THIS IS OUR SELF ID’ message will 
appear in the Operational Display. This alerts the user that this is the SELF ID Time Slot Position for 
the Current Network. 
 
Depressing the ‘END’ key without first depressing the Enter (‘ENTR’) key will also cause the Feature 
Menu to revert to that shown in Figure 7.3.4.6 except any entries or changes made during this 
process will NOT be entered into the RT-9000B ’s memory. 
 
If the user is only selecting a Network Station ‘CALL ID’ for use later in a Point-to-Point ALE call, 
rotate the ‘TUNING’ knob until the desired station ‘CALL ID’ (Time) Slot Number and Name appears 
in the Operational Display. Depress the Enter (‘ENTR’) key, and then depress the ‘END’ key. This 
procedure selects a ‘CALL ID” and causes the Feature Menu to revert to the display shown in Figure 
7.3.4.6. Depress the ‘END’ Key once again to return to the display shown in Figure 7.3.4.5. The user 
may now enter ALE Operating mode and transmit a Point-to-Point ALE Call using the newly selected 
‘CALL ID’. 
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7.3.4.3  AUTOMATIC LINK ESTABLISHMENT (ALE) OPERATION  
 
 
After all required ALE Network and identity information has been entered as described in previous section 
7.3.4.2, the system is ready for operation. Operation is not difficult. The operator need only confirm (or select) 
the correct operating frequency Channel Group (used for both ALE Receive and Transmit operations) and 
confirm (or select) the correct ALE Network (used for ALE Transmit operations). 
 
The RT-9000B ALE system supports four (4) different ALE calling methods used to communicate with other 
Network Stations. Each method has a specific purpose, station calling selectivity, and response requirements. 
These ALE calling methods are: 
 
 
   1.) Point-to-Point Calling 
   2.) Sounding 
   3.) NET CALL Calling 
   4.) ALL CALL Calling 
 
 
The RT-9000B Transceiver and internal ALE modem combination both Receives (and initiates an 
appropriate Answer, if required) and Originates (Transmits) ALE calls for the above calling methods. Specific 
procedures, requirements, and indications are covered in detail later in this section when each type of calling 
method is used to Transmit or Receive a call. 
 
 
7.3.4.3.1 Channel Group Selection 
 
When initially entering ALE mode, the operator must confirm or select the correct operating frequency 
Channel Group that ALE system will use to communicate with other Network stations. This is essential for 
proper ALE system operation. Channel Group selection is solely an operator responsibility. Perform the 
following steps to confirm or change Channel Groups: 

   
1. Depress the ‘*’/’ALE’ key at  1  as shown in Figure 7.3.4.13. The Feature Menu shown in this figure 

will appear. 
 
2. Observe the Operational Display shown at  3 and note the first digit following ‘MC’. This is the 

currently selected Channel Group. 
 
3. If the currently selected Channel Group IS the desired one, no action is required. The user may 

continue operations and skip steps 4, 5 and 6. 
   
4. If the currently selected Channel Group IS NOT the desired one, depress the ‘MORE’ key at 10 . The 

Feature Menu Display shown in Figure 7.3.4.14 will appear. 
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5. Depress the Select Group (‘SEL-GRP’) key. The Feature Menu Display shown in Figure 7.3.4.15 will 
appear and display the message ‘SELECT GROUP 0-9’. (Depressing the ‘END’ key aborts the 
Channel Group selection process and causes the Feature Menu Display to revert to that shown in 
Figure 7.3.4.14). 

 
6. Enter the desired Channel Group number using the Numeric Keypad shown at  8  in Figure 7.3.4.13. 

The newly entered Channel Group will appear as described in step 2 . The Feature Menu Display will 
revert to that shown in Figure 7.3.4.13. 

 
NOTE: If the Channel Group Number entered does NOT have at least one (1) 

valid Channel entered into the RT-9000B ’s memory, a ‘THIS GROUP 
NOT SETUP’ message will appear in the Operational Display. 

 
7. The user may continue with all other ALE operations. 
 
 

 
 

 
Figure 7.3.4.13  ALE Operation Feature Menu 

 
 
 

 
 

 
 
 
 
 
 
 
 
 
 

 
 

Figure 7.3.4.14  ALE Calling Feature Menu 

ALE
*

      SEL GRP   SOUND   NET CALL ALL CALL END 

 

11 12 13 14

RT-9000 B  
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Figure 7.3.4.15  ALE Channel Group ‘Select Group’ Feature Menu 
 
 
 
7.3.4.3.2 ALE Receive Operation 
 
ALE Receive operation places the RT-9000B ’s Receiver and ALE system in a mode that permits the RT-
9000B to monitor and automatically respond to ALE calls from other Network Stations. The RT-9000B 
MUST BE set in Receive scan (‘RX-ALE’) mode for these capabilities to function. Perform the following steps 
to enable ALE Receive scanning and operation: 
 
1. Depress the '*'/‘ALE’ key  at  1  as shown in Figure 7.3.4.13. The Feature Menu shown in this same 

figure will appear after the key is depressed. 
 
2. Confirm or select the correct Channel Group as described in the previous section (7.3.4.3.1). 
 
3. Depress the ‘RX –ALE’ key at  4  to start the ALE Receive scanning process. The Operational Display 

may initially display a ‘PLEASE WAIT’ message for approximately 7-10 seconds immediately following 
‘RX-ALE’ key depression. This message will automatically clear and change to ‘ALE RECEIVE’ with all 
other normal Receive information disappearing. After Receiver scanning begins, the ‘TX-ALE’ and ‘RX-
ALE’ selections in the Feature Menu Display will also disappear. 

 
4. After the ‘ALE RECEIVE’ message appears in the Operational Display, the Receiver will begin 

scanning. The operating frequency and Channel information sections of the Operational Display will 
begin changing approximately every 1/2 second to indicate the instantaneous Receiver settings during 
Receiver scanning. 

 
RT-9000B ALE Receive operation is designed to receive and to appropriately react to ALE calls from other 
Network stations. The RT-9000B will respond to the four (4) supported calling methods previously specified. 
 
The ALE system automatically monitors all incoming ALE calls that are addressed, or apply, to any of your 
station SELF IDs for each established ALE Network. This capability DOES NOT require any ALE Network 
selection nor operation action for proper operation. 
 
RT-9000B responses to received ALE calls are covered in detail for each supported calling method later in 
this section.  
 
To cause Receiver scanning to stop, depress either the ‘END’ key or the ‘MORE’ key on the Feature Menu. 
No other choices appear on the Feature Menu Display. 

                     SELECT GROUP  0  -   9               END 
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• Depressing the ‘END’ key causes Receiver scanning to stop and immediately leave ALE mode and 
return to the Main Menu. 

 
• Depressing the ‘MORE’ key causes Receiver scanning to also stop but the Feature Menu will revert 

to that shown in Figure 7.3.4.14. 
 
After returning to Feature Menu shown in Figure 7.3.4.14, the user may choose any of the following actions: 
 
 a) Perform any of the ALE functions appearing on the Feature Menu shown in Figure 7.3.4.14. 
 
 b) Return to ALE Receive operation and resume scanning. Depressing the ‘ALE/*’ key at  1  as 

shown in Figure 7.3.4.13 will cause the Feature Menu shown in Figure 7.3.4.13 to reappear. 
Depress ‘RX-ALE’ to resume ALE Receive scanning. 

 
 c) Leave ALE Operating mode and return to the Main Menu. Depressing the ‘END’ key at  14  will 

cause the Feature Menu shown in Figure 7.3.4.13 to reappear. Depress ‘END’ again to return to 
the Main Menu. 

 
 
7.3.4.3.3  ALE Transmit Operation 
 
The RT-9000B ALE system supports four (4) different ALE calling methods used to communicate with other 
Network Stations. The following supported calling methods are covered in detail later in this section. 
 
 A) Point-to-Point Calling 
 B) Sounding 
 C) NET CALL Calling 
 D) ALL CALL Calling 
 
Before initiating any ALE call, the operator must confirm or select the following: 1.) operating frequency 
Channel Group and 2.) the Current Network ALE Network 

 
Unless the operator is changing to new operating frequencies, the Channel Group selection used for ALE 
Transmit operations will be the same Channel Group used for ALE Receive operation. No operator action will 
be required. 
 
Confirmation or selection of the correct ALE Current Network is absolutely essential for proper ALE system 
function. Perform the following steps to confirm or change the ALE Current Network. 
 

1. Navigate to the RT-9000B front panel display shown in Figure 7.3.4.5.  
 
2. Depress the ‘ALE-ID’ key. The Feature Menu Display shown in Figure 7.3.4.6 will appear. 
 
3. Depress the ‘NET-ID’ key. The Feature Menu Display will change to that shown in Figure 7.3.4.8 as 

described in the beginning of the paragraph dealing with Network ID Entry.  Inspect the appropriate 
area of the Operational Display and note the Network Number and Name when it first appears. 

 
4. If the indicated Network (which is the Current Network) IS the desired Network, depress the ‘END’ 

key. The Feature Menu Display shown in Figure 7.3.4.6 will re-appear. Depress the ‘END’ key again. 
The RT-9000B front panel display shown in Figure 7.3.4.5 will reappear. The user may continue 
operations and skip steps 5, 6 and 7. 
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5. If the indicated Network (which is the Current Network) IS NOT the desired Network, select the 
desired Network by rotating the ‘TUNING” knob until the desired appears and stop.. 

 
6. Depress the Enter (‘ENTR’) key, then the ‘END’ key. The Feature Menu Display shown in Figure 

7.3.4.6 will re-appear. 
 

7. Depress the ‘END’ key again. The RT-9000B front panel display shown in Figure 7.3.4.5 will 
reappear. The user may return to ALE Operation and continue ALE Transmit calling operations. 

 
Once the operating frequency Channel Group and the ALE Current Network is confirmed, the operator may 
proceed to detailed operating instructions that follow for each calling method.  
 
 
 
7.3.4.4  Point-to-Point Calling 
 
 
The Point-to-Point Calling method is used to call a specific Network Station on all frequencies (or Channels) 
in the currently selected Channel Group. A Point-to-Point Call expects a response from the Called Station. 
 
When the RT-9000B initiates a Point-to-Point Call, it will transmit its call on the first frequency in the Channel 
Group and then listen for a response before it moves to the next frequency and repeats the process. Calling 
will continue until a response is received or the Point-to-Point Calling sequence ends. The initiating station of 
a Point-to-Point Call will proceed through the selected Channel Group (calling and listening on each 
frequency, in sequence) up to two (2) complete times if a response is NOT received. 
 
 
7.3.4.4.1 Transmitting a Point-to-Point Call 
 
To transmit a Point-to-Point ALE call to another Network station, perform the following steps: 
   

1. Select the CALL ID of the Called Station for a Point-to-Point Call using the process described at the 
end of section 7.3.4.2.2.4  Entering Network Station CALL IDs. 

  
2. Depress the ‘*’/’ALE’ key. The front panel display shown in Figure 7.3.4.13 will appear. 

 
3. Depress the ‘TX-ALE’ (Transmit ALE) key at 7 to initiate the call to the selected station on the 

frequencies in the selected Channel Group. 
 
4. While the calling process is underway, the Operational Display will indicate the CALL ID of the station 

being called and the frequency & Channel Number being used at that instant to transmit the call. 
Transmission on each channel continues for approximately 3 seconds before changing to the next 
channel in the Channel Group.  

 
5. ALE signaling tones may also be heard during the Initiating Station’s Receive period as they being 

transmitted back from the from the Called Station. 
 
6. Figure 7.3.4.16 shows an example of how the Operational Display appears during the calling 

process. 
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Figure 7.3.4.16  ALE Point-to-Point Call - Initiating Station Display 
 
 
 
When Linking occurs, ALE Transmit calling (TX-SCAN) will cease and the message shown in Figure 7.3.4.17 
will appear. Immediately after Linking, four (4) loud tones approximately 1/2 second long, in an On-Off 
sequence, will be emitted from the Front Panel Speaker and signify Linking has occurred. The audio output 
level of these alerting tones is fixed and not affected by the Front Panel ‘VOLUME’ control setting. Disabling 
the Front Panel Speaker, however (as described earlier in 7.3.3.3), will silence the tones. 
 
 
 

 
 
 
 
 
 
 

 
 

Figure 7.3.4.17  ALE Point-to-Point Call - Initiating Station - After Linking 
 
 
 
The Operational Display shown in Figure 7.3.4.17 indicates the following information: 1) Operating frequency 
and Channel Number used for Link, 2) ‘LK’ = a Link has been completed, 3) ‘SUN2’ = station CALL ID of the 
station “Linking back” to the Initiating Station, and 4) ‘H’ = Link Quality Analysis (LQA) value of the received 
frequency. The table shown in Figure 7.3.4.18 gives Displayed Link Quality Analysis (LQA) Value vs. SINAD 
conversion values. 
 
Selecting or depressing any Feature Menu key while a Link is intact will cause a “Link Terminate” message to 
be transmitted and the “Break Link Process” to occur. A ‘LINK TERMINATE’ message will briefly appear in 
the Operational Display and then automatically clear. This “Break Link Process” provides a means for the 
Initiating Station to abandon an existing Link and perform other tasks. 
 
If the Initiating Station calls and attempts to Link with the Called Station two (2) times on each frequency and 
is unable to complete a Link, Calling (Transmit scanning) will cease and the following message will appear in 
the Operational Display.  
 

'TX-SCAN TERMINATED' 
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At this point, the Initiating Station originating the call may do the following: 
 

a) Repeat the Point-to-Point Call. Depressing the ‘ALE/*’ key at  1 as shown in Figure 7.3.4.13 will 
cause the Feature Menu shown in Figure 7.3.4.13 to reappear. Depress ‘TX-ALE’ to repeat the Point-
to-Point call. 
 

b) Repeat the Point-to-Point Call using a different Channel Group with different operating frequencies, if 
available.  

 
c) Place the RT-9000B in ALE Receive scan and try to Link later. The Called station may be busy or 

propagation unfavorable at this time. 
 
d) Perform other ALE operations. 
 
e) Leave ALE Operating mode and return to the Main Menu. Depressing the ‘END’ key will cause the 

RT-9000B to immediately leave ALE mode, return to the Main Menu, and resume normal operation. 
 

 
 
 

Figure 7.3.4.18  Link Quality Analysis Values vs. SINAD Values 
 
 
7.3.4.4.2 Receiving a Point-to-Point Call 
 
To receive an ALE Point-to-Point, the RT-9000B must currently be in ALE Receive (‘RX-ALE’) mode and 
scanning. The Channel Group currently selected should include all or most of the same frequencies being 
used by the Initiating Station. 
 
The following describes the sequence of events when receiving a Point-to-Point Call: 
 
 

1. With the RT-9000B-equipped Distant Station in ALE Receive (‘RX-ALE’) mode and scanning, the 
RT-9000B will stop scanning on the received frequency when it receives an ALE transmission. Non-
ALE transmissions on any frequency(s) in the Channel Group will only pass through during the brief 
1/2 second scan interval but NOT cause the Receiver to stop scanning. 

Displayed LQA Value 
 vs  

SINAD Measurement

Displayed 
LQA Value

dB 
SINAD

Displayed 
LQA Value

dB 
SINAD

Displayed 
LQA Value

dB 
SINAD

1 1 B 11 L 21
2 2 C 12 M 22
3 3 D 13 N 23
4 4 E 14 O 24
5 5 F 15 P 25
6 6 G 16 Q 26
7 7 H 17 R 27
8 8 I 18 S 28
9 9 J 19 T 29
A 10 K 20 U 30

Notes: 
      1.  LQA = Link Quality Analysis
      2.  SINAD = Signal + Noise + Distortion - to - Noise + Distortion Ratio
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2. If the ALE transmission DOES NOT contain the station CALL ID of the RT-9000B-equipped station 
hearing the call, the RT-9000B will pass through the ALE signaling tones but NOT transmit an ALE 
response. 

 
3. If the ALE transmission DOES contain the station CALL ID of the RT-9000B-equipped station 

hearing the call, the RT-9000B will pass through the ALE signaling tones, determine the appropriate 
action, and transmit an ALE response. 

 
4. The Initiating Station will normally transmit the ALE Point-to-Point call on every frequency (Channel) 

in the selected Channel Group and measure the received responses BEFORE Linking. In this way, 
both Initiating and Called stations acquire the data needed to calculate Link Quality Analysis (LQA) 
values for each frequency and its current condition. For large Channel Groups with many 
frequencies, this step and its actions may occupy more time than the user might expect without an 
apparent result. 

 
5. After working through the Channel Group once, the Initiating Station will normally proceed directly to 

the frequency (Channel) with the best LQA value and attempt to Link with the Called Station. 
 
 

NOTE: If the Initiating and Called stations were previously Linked within 
approximately the last two (2) hours but not currently Linked, a new  
attempt to re-establish the Link will usually proceed directly to the last 
used Linking frequency. If either station’s equipment was been powered 
down or the previous Link was terminated more than two (2) hour ago, 
Linking attempts will likely execute the entire calling process without any 
shortcuts. 

 
6.  Figure 7.3.4.19 shows an example of how the Called Station’s Operational Display appears after the 

Linking process is finished. 
 
7. Once the Link is established, the same alerting tones as those used for “Transmitting a Point-to-Point 

Call” are sounded to alert the operator that a call was received and a Link established. This alerting 
feature is particularly useful in operating environments where to operators are doing many different 
things at the same time and need an effective notification mechanism.. 

 
8. This Link will remain intact for up to approximately two (2) hours. If no activity occurs with this time 

period, the RT-9000B will transmit a “Link Terminate” message and abandon the Link. Any activity 
within the two (2) hour interval resets the timer to its original time limit. The transmission information 
displayed in Figure 7.3.4.19 will remain intact until more recent ALE activity overwrites it or the 
operator leaves ALE mode. 

 
 

 
 
 
 
 
 
 

 
Figure 7.3.4.19  ALE Point-to-Point Call - Called Station Display - After Linking 

 
The Operational Display shown in Figure 7.3.4.19 indicates the following information: 1) Operating frequency 
and Channel Number, 2) ‘LK’ = Link established, 3) ‘SUN1’ = station CALL ID this station is Linked with, and 
4) ‘J’ = Link Quality Analysis (LQA) value of the Linking frequency. The table shown in Figure 7.3.4.18 gives 
Displayed Link Quality Analysis (LQA) Value vs. SINAD conversion values. 
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Selecting or depressing any Feature Menu key while a Link is intact will cause a “Link Terminate” message to 
be Transmitted and the “Break Link Process” to occur. A ‘LINK TERMINATE’ message will briefly appear in 
the Operational Display and then automatically clear. 
 
If the Initiating Station terminates the link, this station (the Called Station) will automatically revert to ALE 
Receive (‘RX-ALE’) mode and resume scanning. 
 
7.3.4.5 SOUNDING 
 
Sounding is a calling method that transmits a one-way signal on each frequency in the currently selected 
Channel Group to all Network stations. Sounding, of course, does not expect a response. 
 
Sounding transmissions are used to update the signal propagation information stored in each Network 
Station’s equipment. This information allows Network Stations to establish ALE links more quickly by 
choosing frequencies with the best current conditions. The Sounding process is not required for contact with 
other stations employing SUNAIR ALE Modems, since Link Quality Analysis (LQA) exchanges are always 
performed as part of the Linking process and retained in memory for approximately 2 hours. 
 
7.3.4.5.1 Manually Transmitting a SOUND 
 
To manually transmit a Sound, depress the ‘*’/'ALE' key at  1  as shown in Figure 7.3.4.13.  Depressing the 
‘MORE’ key at  10  will cause the Feature Menu display shown in Figure 7.3.4.20 to appear. 
 
 

 
 

Figure 7.3.4.20  ALE Calling Feature Menu 
 
 

Depressing the ‘SOUND’ key at   2  will cause the Feature Menu shown in Figure 7.3.4.21 to appear. 
 
 

 
 

Figure 7.3.4.21  ALE Sounding Feature Menu 
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Depressing the 'ST-SND' (Start Sound) key at 3 will initiate the Sounding process and transmit on every 
frequency (Channel) in the currently selected Channel Group. The Operational Display shown in Figure 
7.3.4.22 will appear and indicate the following information: 1) Transmitter operation ('XMT'), 2) Operating 
frequency and Channel Number, and 3) 'SOUNDING' = Sounding transmission is being transmitted. 
 
 
 
 
 
 
 
 
 
 
  

Figure 7.3.4.22  ALE Sounding – Initiating Station Display 
 
 
After the Sounding process has finished, the Operational Display will continuously display a ‘TX-SCAN 
TERMINATED’ message. The Feature Menu will remain unchanged from that shown in Figure 7.3.4.21. 
 
 
 
At this point, the station Transmitting the Sounding call may do the following: 
 

a) Repeat the Sounding transmission. Depressing the 'ST-SND' (Start Sound) key again will re-transmit 
the Sounding transmission. 

 
b) Leave the ‘Sounding’ Menu and return to the ALE Transmit (‘TX-ALE’) and Receive (‘RX-ALE’) menu. 

Depressing the ‘END’ key at 4  will cause the Feature Menu shown in Figure 7.3.4.13 to reappear. 
Normal ALE operation may continue. 

 
c) Leave ALE Operating mode and return to the Main Menu. After returning to ALE Transmit (‘TX-ALE’) 

and Receive (‘RX-ALE’) menu as described in step b) above, depressing the ‘END’ key once again 
will cause the RT-9000B to immediately leave ALE mode, return to the Main Menu, and resume 
normal operation. 

 
NOTE:  From time to time, the sounding process may skip certain channels and 

not sound on those frequencies. This is a normal occurrence; the system 
monitors each channel before Sounding. Depending on the channel 
activity, the RT-9000B may or may not transmit if the Channel is busy. 

 
 
7.3.4.5.2 Receiving a SOUND 
 
To receive an ALE Sounding transmission, the RT-9000B must currently be in ALE Receive (‘RX-ALE’) mode 
and scanning. The Channel Group currently selected should include all or most of the same frequencies 
being used by the Initiating Station. When the RT-9000B receives a Sounding transmission, Receiver 
scanning will stop on the frequency of the Sounding transmission. 
 
The Operational Display shown in Figure 7.3.4.23 will indicate the following information: 1) Operating 
frequency and Channel Number, 2) ‘SO’ = Sounding transmission is being received, 3) ‘SUN1’ = station 
CALL ID of the station transmitting the Sound, and 4) ‘F’ = Link Quality Analysis (LQA) value of the received 
Sounding frequency. 
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As each Sounding transmission is received, the Receiver will stop scanning and display the received signal 
characteristics. When the Sounding station briefly stops transmitting to change to the next Sounding 
frequency, the Receiving station will momentarily resume scanning until receiving the new frequency and 
then stop scanning again. If the Sounding station transmits using any transmitting frequency(s) the Receiver 
does not have, the Receiver will merely revert to scanning while those transmissions are occurring but stop 
again when receiving the remaining Sounding transmissions. Due to signal processing delays, the displayed 
LQA value is actually that of the previous Sounding frequency immediately preceding the current one. 
 
When the Sounding transmission concludes, the Receiver Operational Display will continue to display the last 
received Sounding transmission information until more recent ALE activity overwrites it or the operator leaves 
ALE mode. 
 
 
 
 
 
 
 
 
 
 

Figure 7.3.4.23  ALE Sounding – Receiving Station Display 
 
 
 
7.3.4.5.3  Automatically Transmitting a SOUND 
 
Automatic Sounding capability is available and automates the Sounding process.  Depressing the ‘TMR-SET’ 
(Timer Setting) key at  5  as shown in Figure 7.3.4.21 will cause the Feature Menu shown in Figure 7.3.4.24 
to appear. Automatic Sounding may be programmed to occur from 1 to 90 minutes in one-minute steps. 
 
 

 
 
 

Figure 7.3.4.24  ALE Sounding - ALE Automatic Sounding Timer Feature Menu 
 
 
 
The Operational Display will briefly display an 'ENTER CODE WITH DIAL' message and will automatically 
change to:  
 

'XX TIME INTERVAL' 
 

      Where, XX = Current Sounding Timer Setting 
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When the Sounding Timer Display first appears, the blinking cursor will be positioned in the minute units (or 
right-hand most digit). Rotate the ‘TUNING’ dial to select any digit between ‘0’ and ‘9’.  Once the desired digit 
appears in the first position, depress the ‘<-- CURSOR’ key at  6  to move the blinking cursor to the minute 
tens position (or left-hand most digit). 
 
Once the time interval has been selected, depressing the ‘ENTER’ key at  9 , will return the display to that 
shown in Figure 7.3.4.21. Depressing ‘END’ once again returns the display to that shown in Figure 7.3.4.13. 
 
Depress the ‘RX-ALE’ key at  4 to enter ALE RECEIVE mode. The RT-9000B must be in ALE RECEIVE 
mode for the Automatic Sounding capability to operate. Sounding signals will now be automatically 
transmitted on each frequency in order, unless the equipment is in the process of linking or is already linked. 
 
Once a Sounding transmission has been completed, it will automatically repeat at intervals determined by the 
preceding Sounding Timer entry. Automatic Sounding may be disabled by entering a Sounding interval of ‘00 
Minutes’ in the Sounding Timer. The length of time until the next Sounding transmission may be checked as 
follows: 
 

1. While the RT-9000B is in ALE RECEIVE mode, depress the ‘MORE’ key at 10. The Feature Menu 
Display will change to that shown in Figure 7.3.4.20. 

 
2. Depressing the ‘SOUND’ key at  2 will cause the Feature Menu Display to change to that shown in 

Figure 7.3.4.21. 
 
3. Depress the ‘TMR-DSP key at  11. The time to next Sound will be given in a message that appears in 

the Operational Display. This message will appear as follows: 
 
 

'XX TIME INTERVAL' 
 

                                                    Where, XX = Current Sounding Timer Setting 
 
 
4. Depressing the ‘END’ key at  4 will cause the Feature Menu Display to revert to that shown in Figure 

7.3.4.13. 
 
 
 
7.3.4.6  NET CALL 
 
 
The NET CALL calling method calls all Network stations on a single frequency (or Channel) during the same 
call. A NET CALL expects responses from all Network Stations that hear the call.  
 
 
7.3.4.6.1 Transmitting a NET CALL 
 
Depressing the '*'/'ALE' key will cause the Feature Menu shown in Figure 7.3.4.13 to appear. Select the desired 
Calling frequency (Channel) by rotating 'TUNING' knob until the desired is viewed. 
 
Depress the ‘MORE’ key at 10  as shown in Figure 7.3.4.13.  The Feature Menu Display will change to that 
shown in Figure 7.3.4.14. Depress the ‘NET-CALL’ key  at  12. The system will begin calling all Network 
stations. The Operational Display will change to that shown in Figure 7.3.4.25. 



   
 
 

    Document No. 8128000560 
 Software Revision – N1B (07 Oct 04) 

7-78 

RT-9000B 

 
 
 
 
 
 
 
 
 
 

Figure 7.3.4.25  ALE ‘NET CALL’ - Initiating Station Display 
 
 
At the end of the NET CALL Transmission, the RT-9000B will revert to Receive scanning and listen for 
Network responses. If the NET CALL transmission was heard by other stations in the Network, their 
responses will begin to appear on the Operational Display as shown in Figures 7.3.4.26 and 7.3.4.27 and in 
their pre-determined time slots (approximately 2 seconds apart).  The RT-9000B supports multiple-network 
capability and will append the RT-9000B ’s local ALE Network Number where the responding station’s CALL 
ID resides to the “NR” Operation Indicator. 
 
 
 
 
 
 
 
 
 
 

In this example, NRXXSUN2 H      XX  =  The RT-9000 B  Network Number in which the Responding   
station’s CALL ID, SUN2 is contained. 

 
 

Figure 7.3.4.26  ALE ‘NET CALL’ – Initiating Station - Response Display (from SUN2) 
 
 
 

Figure 7.3.4.27 shows the same type of “Net Response” (NR) information as shown in Figure 7.3.4.26, except 
that it shows a different Station is responding to the same NET CALL transmission. 
 
 
 
 
 
 
 
 
 
 
 

In this example, NRXXSUN3 I      XX  =  The RT-9000 B  Network Number in which the Responding   
station’s CALL ID, SUN3 is contained. 

 
 

Figure 7.3.4.27  ALE ‘NET CALL’ – Initiating Station - Response Display (from SUN3) 
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All responses and associated Link Quality Analysis (LQA) values will automatically be stored in memory for 
future use. After all responses (if any) are finished, the RT-9000B will broadcast an acknowledgement and 
establish a Link. General traffic may be passed at this time. 

 
 
 
 
 
 
 
 
 
 
 

Figure 7.3.4.28  ALE ‘NET CALL’ – Initiating Station – ‘Transmit Scan Terminated’ Display 
 
 
After the NET CALL process is finished, the Operational Display will appear as shown in Figure 7.3.4.28. The 
RT-9000B will remain on the same frequency (Channel) used for the NET CALL but the ALE system in an 
inactive state. The following message will appear in the Operational Display: 
 
 

‘TX-SCAN TERMINATED’ 
 
 
The Feature Menu will appear as shown in Figure 7.3.4.14. At this point, the Initiating Station originating the 
NET CALL may do the following: 
 

a) Repeat the NET CALL. Depressing the ‘NET CALL’ key at  12  will re-transmit the NET CALL on the 
same frequency (Channel). 

 
b) Repeat the NET CALL on a different frequency (Channel). Manually select a new Channel by rotating 

the ‘TUNING’ knob. Depress the ‘NET CALL’ key again to repeat the NET CALL. 
 
c) Perform other ALE operations. 
 
d) Leave ALE Operating mode and return to the Main Menu. Depressing the ‘END’ key will cause the 

RT-9000B to immediately leave ALE mode, return to the Main Menu, and resume normal operation. 
 
 

7.3.4.6.2 Receiving a NET CALL 
 
To receive an ALE NET CALL, the RT-9000B must currently be in ALE Receive (‘RX-ALE’) mode and 
scanning. The Channel Group currently selected must contain, as a minimum, the same frequency being 
used by the Initiating Station to transmit the NET CALL. 
 
A better practice would be to have the selected Channel Group contain all of the same frequencies being 
used by the other Network stations. This suggestion is based on the fact that prevailing signal propagation 
conditions might require the NET CALL be re-transmitted on more than one frequency to reach the intended 
Network stations. Network stations must be prepared to use alternate frequencies. 
 
Figure 7.3.4.29 shows the RT-9000B response when initially receiving a NET CALL. The RT-9000 supports 
multiple-network capability and will append the RT-9000B ’s local ALE Network Number where the Initiating 
station’s CALL ID resides to the “NC” Operation Indicator. 
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In this example, NCXXSUN1 H      XX  =  The RT-9000 B  Network Number in which the Initiating  
station’s CALL ID, SUN1 is contained. 

 
 

Figure 7.3.4.29  ALE ‘NET CALL’ – Receiving Station Display 
 
 
After listening for responses from Network stations, the Initiating station will broadcast a “Net 
Acknowledgement” (‘NA’) message to all Network stations. After general traffic has been passed, the RT-
9000B-equipped station will continue to listen. If no additional traffic is heard for approximately 30 seconds, 
the RT-9000B-equipped station will automatically resume Receive scanning. 
 
Figure 7.3.4.30 shows the “Net Acknowledgement” message received and displayed by the RT-9000B-
equipped station. The RT-9000B will append the RT-9000B ’s local ALE Network Number where the Initiating 
station’s SELF ID resides to the “NA” Operation Indicator. 
 
After the NET CALL process is finished, the RT-9000B will resume Receiver scanning but continue to display 
the last NET CALL transmission information until more recent ALE activity overwrites it or the operator leaves 
ALE mode.  
 
 
 
 
 
 
 
 
 
 

In this example, NAXXSUN1 H      XX  =  The RT-9000 B  Network Number in which the Initiating  
station’s CALL ID, SUN1 is contained. 

 
Figure 7.3.4.30  ALE ‘NET CALL’ – Receiving Station – ‘Net Acknowledgement’ Display 

 
 
 

7.3.4.7   ALL CALL 
 
The ALL CALL calling method calls all Network Stations on a single frequency (or Channel) during the same 
call. An ALL CALL does not expect a response. 
 
The ALL CALL calling method can be used to broadcast a message, usually an Automatic Message Display 
(AMD) message to all stations. Using the AMD capability requires use of an external terminal for message 
composition and reception. Refer to Section VI of the RT-9000A Operation and Maintenance manual for 
details. 
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7.3.4.7.1 Transmitting an ALL CALL 
 

Depressing the '*'/'ALE' key will cause the Feature Menu shown in Figure 7.3.4.13 to appear. Select the desired 
Calling frequency (Channel) by rotating 'TUNING' knob until the desired is viewed. 
 
Depress the ‘MORE’ key at  10  as shown in Figure 7.3.4.13. The Feature Menu Display will change to that 
shown in Figure 7.3.4.14. Depress the ‘ALL-CALL’ key at 13. The system will begin calling all Network 
stations and the Operational Display will change to that shown in Figure 7.3.4.31. 
 
 
 
 
 
 
 
 
 
 
 

Figure 7.3.4.31  ALE ‘ALL CALL’ - Initiating Station Display 
 
 
 
 

 
 
 
 
 
 
 
 

Figure 7.3.4.32  ALE ‘ALL CALL’ – Initiating Station – ‘Transmit Scan Terminated’ Display 
 
 
After the ALL CALL process is finished, the Operational Display will appear as shown in Figure 7.3.4.32. The 
RT-9000B will remain on the same frequency (Channel) used for the ALL CALL but the ALE system will be 
inactive and displaying a ‘TX-SCAN TERMINATED’ message. The Feature Menu Display will appear as 
shown in Figure 7.3.4.14. At this point, the Initiating Station may do the following: 
 

a) Repeat the ALL CALL. Depressing the ‘ALL CALL’ key at  13  will re-transmit the ALL CALL on the 
original frequency (Channel). 

 
b) Repeat the ALL CALL on a different frequency (Channel). Manually select a new Channel by rotating 

the ‘TUNING’ knob. Depress the ‘ALL CALL’ key again to re-transmit the ALL CALL on the new 
Channel. 

 
c) Perform other ALE operations. 
 
d) Leave ALE Operating mode and return to the Main Menu. Depressing the ‘END’ key will cause the 

RT-9000B to immediately leave ALE mode, return to the Main Menu, and resume normal operation. 
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7.3.4.7.2 Receiving an ALL CALL 
 
To receive an ALE ALL CALL, the RT-9000B must currently be in ALE Receive (‘RX-ALE’) mode and 
scanning. The Channel Group currently selected must contain, as a minimum, the same frequency being 
used by the Initiating Station to transmit the ALL CALL. 
 
A better practice would be to have the selected Channel Group contain all of the same frequencies being 
used by the other Network stations. This suggestion is based on the fact that prevailing signal propagation 
conditions might require the ALL CALL be re-transmitted on more than one frequency to reach all intended 
Network stations. Network stations must be prepared to use alternate frequencies. 
 
The Operational Display shown in Figure 7.3.4.33 indicates the following information: 1) Operating frequency 
and Channel Number, 2) ‘AC’ = an ALL CALL is being received, 3) ‘SUN1’ = station CALL ID of station 
transmitting the ALL CALL, and 4) ‘E’ = Link Quality Analysis (LQA) value of the received frequency. The 
table shown in Figure 7.3.4.18 gives Displayed Link Quality Analysis (LQA) Value vs. SINAD conversion 
values. 
 
 
 
 
 
 
 
 

 
 

Figure 7.3.4.33  ALE ‘ALL CALL’ – Receiving Station Display 
 
 
At the conclusion of the ALL CALL broadcast, the RT-9000B will remain on the frequency (Channel) and 
allow the Initiating Station to send further messages. If no message is received within 30 seconds, the RT-
9000B will resume Receiver scanning. The Operational Display will continue to indicate the last ALL CALL 
transmission information until more recent ALE activity overwrites it or the operator leaves ALE mode. 
 
 
7.3.4.8   BREAK LINK PROCESS 
 
From time to time it may be necessary to break a Link with another station, particularly if it is unmanned. This 
allows both stations to abandon the current Link and resume other operations. Either linked station may 
initiate the Break Link action. 
 
Depressing any key selection on the Feature Menu Display shown in Figure 7.3.4.34 will cause the RT-
9000B to transmit a “Link Terminate” message and achieve this result. 
 
If an RT-9000B-equipped station receives a “Link Terminate” message, it will take the appropriate action and 
resume Receiver scanning. 
 
 
 
 
 
 
 
 
 
 

Figure 7.3.4.34  ALE Break Link Keys 
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7.3.4.9  OPTIONS 
 
 
7.3.4.9.1   High-Stability Reference Oscillator & Oven 
 
 
If the High-Stability Reference Oscillator option is installed, additional warm-up time will be required for both 
initial operation and full-specification accuracy. This option uses an Ovenized Frequency Standard. The 
Frequency Standard must reach a specific internal temperature to achieve its frequency accuracy and 
stability specifications. Warm-up time requirements will be influenced by both storage conditions and recent 
operating history. Units stored near the low temperature specification limit or shutdown for prolonged time 
periods will require considerably more warm-up time.  
 
The operator must consider these requirements and their effect on initial performance when using this 
equipment. This condition can be avoided by keeping the RT-9000B  continuously powered-up. This practice 
is considered normal for equipment with High-Stability Frequency Standards. The benefits offered by this 
option are available and convenient only if the unit is kept continuously powered-up.  
 
Besides frequency accuracy and stability considerations, there are a few temporary effects that are uniquely 
related to RT-9000B  Transceiver and its operation during the warm-up period. The following statements 
summarize this behavior. 
 

1. Units stored at low temperatures or powered-down for prolonged periods of time may intermittently 
display ‘OVEN WARM UP’ messages for up to sixty (60) minutes after initial power-up. 

 
2. During initial power-up, RT-9000B  operation will be inhibited and its I/O capability locked out 

between two (2) and thirty (30) minutes, depending on the unit’s last use and storage conditions. 
 
3. Inhibited and Normal operation indications will depend on the whether the optional F-9800 

Preselector is present in the system and the RT-9000B  has been properly configured for its use. The 
following describes these indications: 

 
 

a) F-9800 Preselector Present  
 

Immediately after power-up, and for at least two (2) minutes, all RT-9000B  operations will be 
inhibited. During this period, no Front Panel control keys should be depressed or any use 
attempted. After this period elapses, the Feature Menu will automatically change to the Pre-
selector Selection Menu shown in Figure 7.3.4.37. Operation at reduced accuracy will now be 
possible until the Oven stabilization period elapses. 
 
If the Front Panel ‘FAULT’ lamp is lit or warning messages are still appearing, more time 
warm-up time is required. This period should not exceed 30 minutes. 
 

 
b) F-9800 Preselector NOT Present 

 
Immediately after power-up, and for at least two (2) minutes, all RT-9000B  operations will be 
inhibited. During this period, no Front Panel control keys should be depressed or any use 
attempted. 
 
After this period, operation will be possible even if the ‘FAULT’ lamp is lit or warning 
messages are still appearing. Operation will be possible at reduced accuracy until the 
specified Oven stabilization period elapses. 
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4. During the first 60 minutes of operation while the Frequency Standard Oven is stabilizing, using the 
Built-In-Test-Equipment (BITE) function may produce erroneous failures. After this time, all BITE test 
failures should be considered genuine and appropriately addressed. 

 
5. Any Power interruption will cause of the normal start-up I/O lockout period previously described to 

occur. An AC Power Mains failure or using the Front Panel switch will have the same effect. 
 

7.3.4.9.2   DATA Filter 
 
Depress ‘MODE’ key and mode selected will be displayed on Operational Display.  Choices are ‘USB’, ‘LSB’, 
‘CW’, ‘AM’, and ‘DATA’ (see section 7.3.2.1).   
 
If the software selection switch S1-section V on CPU PC Assembly 1A2A1 is improperly set, an erroneous 
indication may result and indicate that data filters are present. Consult Section V for the correct switch 
settings. 
 
7.3.4.9.3   Radio Security 
 
The RT-9000B Remote Control Unit may be equipped with a selectable security feature that prevents 
unauthorized personnel from 1.) viewing the remote RT-9000B Transceiver’s frequency settings from the RT-
9000B ’s Operational Display or 2.) changing the remote RT-9000B Transceiver’s frequency settings. This 
feature is particularity useful if the RT-9000B Remote Control Unit is to be left unattended but operational. 
 
To enable the security feature and set access Code Number, navigate to the main menu Feature Menu 
Display shown in Figure 7.3.4.35. If the optional Radio Security feature has been installed, ‘SECURE’ will 
appear on the Main Menu Feature Menu Display between the ‘REV’ and ‘SELCAL’ selections. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7.3.4.35  Main Menu containing Radio Security Selection 
 
 
Depress the ‘SECURE’ key at  5 . The following message will appear in the Operational Display: 
 

‘ENTER CODE NUMBER’ 
 
A four-digit Code Number is then entered using the Numeric Keypad. The starting Code Number, as shipped 
from the factory, is 0000. As each Code Number digit is entered, a black square will appear on the right hand 
side of the Function/Status screen for each digit entered. After the last digit of the Code Number is entered, 
the Feature Menu will change to that indicated in Figure 7.3.4.36. If the Code Number entry is not completed 
within sixteen (16) seconds or an incorrect Code Number is entered, the following message will appear in the 
operational display: 
 

‘INVALID CODE NUMBER’ 

            REV    SECURE   SELCAL  ADDR- XX  MORE 

  

5



 

 
 

Document No. 8128000560   
Software Revision – N1B (07 Oct 04) 

7-85

RT-9000B 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7.3.4.36  Radio Security Feature Menu 
 
 
Depressing the ‘DISPLAY’ key at  2  will cause the front panel to return to that shown in Figure 7.3.2.7 except 
now the frequency portion of the Operational Display will be blank. Additionally, the three (3) Frequency-
related keypad keys will be become inoperative. These keys are as follows: 
 
 
      ‘LOAD SPLX’ 
      ‘LOAD XMT’ 
      ‘READ XMT’ 
 
 
To restore the keypad keys back to operation and the Operational Display back to its normal state, depress 
the 'SECURE' key at  1 . The message following message will again appear in the Operational Display: 
 
 

‘ENTER CODE NUMBER’ 
 
 
Entering the four-digit Code Number will cause the Feature Menu display to change to that shown in Figure 
7.3.4.36. Depressing the ‘DISPLAY’ key at  2  will return the Operational Display and the three (3) disabled 
keypad keys back to normal operation. 
 
 

NOTE:  If the wrong Code Number is entered or entry is not completed within 
twelve (12) seconds, the Operational Display will briefly display the 
following message: 
 
 

‘INVALID CODE NUMBER’ 
 
 
To change the Code Number to another four-digit number, perform the following procedure. This procedure 
also applies to initial operation and setting up a new Code Number from the initial factory setting of 0000. 
Depress the ‘SECURE’ key  at  1  . The following message will appear: 
 
 
 

‘ENTER CODE NUMBER’ 

                     NEW CODE               DISPLAY    END 
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Enter the current four-digit Code Number, the Feature Menu will change to that shown in Figure 7.3.4.36. 
Depressing the ‘NEW CODE’ key   3   will cause the following message to appear: 
 
 

‘ENTER CODE NUMBER’ 
 
 
Enter the NEW four-digit Code Number using the Numeric Keypad. The display will then revert back to that 
shown in Figure 7.3.4.35 and only the NEW Code Number will permit access. 
 
Before changing the Code Number, make sure that the NEW Code Number is written down in a safe place.  
Once entered, it becomes the ONLY means of accessing this function to either engage or disengage radio 
controls. 
 
 
7.3.4.9.4  Pre/Postselector 
 
Depress the ‘MORE’ key  successively  at  1  until the Feature Menu display shown in Figure 7.3.4.37 
appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7.3.4.37  Pre/Postselector Feature Menu 
 
Depressing the 'PRE SEL', key  at  2  causes the optional Pre/Postselector to alternately switch between ‘IN’ 
and ‘OUT’ of operation in the System. Depressing the 'GAIN' key at  3  causes the Pre/Postselector ‘GAIN’ 
setting to alternately switch between the ‘HI’ and ‘LO’ setting (‘HI’ = 0 dB or ‘LO’ = -10 dB). 
 
 

NOTE: When the optional Pre/Postselector is present in the system, the ‘IN/OUT’ 
and ‘GAIN’ Feature Menu selections will default to the following settings: 
1) ‘PRE SEL’ = IN and 2) ‘GAIN’ = HI. Both selections will assume these 
default settings at Power-up, regardless of their settings when the RT-
9000B was last powered-down. 

 
If the software selection switch, S1– 6, on CPU PC Assembly 1A2A1 is improperly set, an erroneous 
indication may result about the presence or absence of a Pre/Postselector. Consult Section V for the correct 
switch settings. 
 

- End of Specifications and Operation Supplement - 

      PRE SEL  IN               GAIN   HI                MORE 
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SECTION 8 

 
INSTALLATION AND HARDWARE SUPPLEMENT 

 
8.1  Purpose 
 
This supplement provides installation and maintenance information associated with the RT-9000C ISB 
Transceiver. ISB stands for Independent Sideband. ISB capability in the RT-9000C is implemented through 
the use completely re-designed IF and Audio Assemblies functioning together as a two board set. The re-
designed assemblies rely on Digital Signal Processing (DSP) techniques to generally improve existing 
performance and, at the same time, implement ISB capability. 
 
This supplement provides specific installation, maintenance, and repair information concerning the RT-9000C 
Transceiver model. Additional updated information is also provided for subject areas covered in the original 
manual to which this supplement is attached. Since the RT-9000C is based on earlier RT-9000A and RT-
9000B models, this updated information also applies to those models. 
 
While unrelated to the RT-9000C, a replacement Frequency Synthesizer was introduced approximately six 
years ago. The same assembly is used by the RT-9000A and RT-9000B Transceivers, T-9400 
Transmitter/Exciter, and R-9200 Receiver models. This supplement provides maintenance information about 
this synthesizer replacement assembly. 
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8.2  Installation 
 
This section provides new or improved drawings used in the installation process. With noted exceptions, this 
information applies to all RT-9000 transceiver models (RT-9000A, RT-9000B, and RT-9000C).  
 
Note that the connections for Audio connector J5 are unique to the ISB-capable RT-9000C model and must 
be observed. The internal audio signal routing used in the RT-9000C has been altered to accommodate ISB 
operation and is different from all previous RT-9000-series Transceivers. This connection scheme must be 
used regardless whether ISB mode is used or not. 
 
Refer to the following chart to indicate the application of these drawings. 
 
 

RT-9000-Series Installation Drawing Application 
Figure 

No. Subject Page Application Remarks 

8.1 RT-9000C Outline Dimensions 8-3 - All models -  
8.2 RT-9000C Rack Mounting Details 8-4 - All models -  
8.3 RT-9000C Rear Panel Connector Locations 8-5 - All models -  

8.4 RT-9000C J5 AUDIO Connector Details 8-6 RT-9000C unique Unique Audio connections, 
ISB-specific 

8.5 RT-9000C J6 ACCESSORY Connector Details 8-7 - All models -  
8.6 RT-9000C J8 REMOTE Connector Details 8-8 RT-9000B and later RS-485 no longer supported 
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11.25

5.625

2.822

5.97

19.50

When rack mounted

Allow 5 inches, minimum,
between RT-9000C fan
enclosures and the
equipment rack rear panel

1.625

Notes
1. All Dimensions in inches and are nominal.
2. Do not scale drawing.

Equipment Slide Mounting Holes
Tapped for # 10-32 threads

(3 places)

3.356

17.875

 
 
 
 
 
 
 

Figure 8.1  RT-9000C Outline Dimensions 
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NOTE 
 

This drawing is based on rack slides provided by
our current supplier. The slides depicted are side-
mounted units and are manufactured by: 
 
 Crenlo, Inc.  –  Emcor Products 
       “SLIM – SLIDE®”  (Product Line) 
  
The current slides are being phased out and will
be replaced by units manufactured by: 
 
 General Devices Co., Inc. 
 “CHASSIS TRAK®” (Product Line) 
 
The new slides, however, mount “Front-to-Back”
and use the Rack’s Front and Rear mounting
flanges instead of the side rails. This transition is
pending. 

NOTE 
 

The RT-9000C Transceiver (and its predecessors) is 
approximately 1 inch less than four (4) Rack Units (7.00 
inches) high. When the Front Panel Shroud Assembly is 
installed, the combination of the transceiver and shroud 
assembly occupies exactly four Rack Units. The 
“brackets, trim strips, etc.”  shown in the drawing are 
components associated with the Shroud Assembly.  

Figure 8.2  RT-9000C Rack Mounting Details 
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Figure 8.3  RT-9000C Rear Panel 
    Connector Locations 
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RT-9000C  AUDIO (J5) Connector Signals 

Organized by Pin No. Organized by Signal Name 

Pin 
No. Signal Name Notes Signal Name Pin 

No. Notes 

A Receive Audio Out - LSB (Lower Sideband) 1 Receive Audio Out - USB (Upper Sideband) L 1 

B Firmware Defined Digital Output No. 1 6 Receive Audio Out - USB (return) M  

C Receive Audio Out - LSB (return)  Receive Audio Out - LSB (Lower Sideband) A 1 

D Firmware Defined Digital Output No. 2 6 Receive Audio Out - LSB (return) C  

E Firmware Defined Digital Input No. 1 6 Transmit Audio In - USB (Upper Sideband) H 2 

F Analog Ground  Transmit Audio In - USB (return) J  

G Remote Keyline In 3 Transmit Audio In - LSB (Lower Sideband) S 2 

H Transmit Audio In - USB (Upper Sideband) 2 Transmit Audio In - LSB (return) T  

J Transmit Audio In - USB (return)  Remote Keyline In G 3 

K +28 VDC Output 5 Analog Ground F  

L Receive Audio Out - USB (Upper Sideband) 1 Analog Ground R  

M Receive Audio Out - USB (return)  +12 VDC Output N 4 

N +12 VDC Output 4 +28 VDC Output K 5 

P Firmware Defined Digital Input No. 2 6 +28 VDC Output U 5 

R Analog Ground  Firmware Defined Digital Input No. 1 E 6 

S Transmit Audio In - LSB (Upper Sideband) 2 Firmware Defined Digital Input No. 2 P 6 

T Transmit Audio In - LSB (return)  Firmware Defined Digital Output No. 1 B 6 

U +28 VDC Output 5 Firmware Defined Digital Output No. 2 D 6 

V Firmware Defined Digital Output No. 3 6 Firmware Defined Digital Output No. 3 V 6 
 

Notes 
 

1. Receive Audio Out – USB & LSB (600-Ohms – 0 dBm level) 
 

2. Transmit Audio In - USB & LSB (600-Ohms – 0 dBm Level) 
 

3. Remote Keyline In - Low true signal (i.e. Connect to Ground to key) 
 

4. Pin N  (+12 VDC) - Output current limited to 50 mA, maximum 
 

5. Pins K & U  (+28 VDC) - Output current limited to 50 mA, maximum per pin 
 

 

 

D R V U K

B A M

C P N L

F G H

E S T J

Notes: 
 
1. Figure shows the mating connector that connects to AUDIO 

connector (J5) located on RT-9000 C rear panel. 
2. Figure shows termination end (or backside) of this mating connector. 

Figure 8.4  RT-9000C J5 AUDIO Connector Details
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RT-9000 C ACCESSORY (J6) Connector Signals 

Organized by Connector Pin No. Organized by Signal Name 

Pin 
No. Signal Name In

pu
t 

O
ut

pu
t 

Notes Signal Name In
pu

t 

O
ut

pu
t 

Pin 
No. Notes 

A + 28 V Tune Enable X   Accessory Keyline Out  X X  

B Coupler Detect X   Band 0  X h Low True 

C Ready X  Low True Band 1  X W Low True 

D Fault X  Low True Band 2  X j Low True 

E Chan. bit 1 (20) / Freq. (Ones) BCD 1  X Low True   LSB Band 3  X V Low True 

F Chan. bit 3 (22) / Freq. (Ones) BCD 4  X Low True Band 4  X k Low True 

G Chan. bit 5 (24) / Freq. (Tens) BCD 1  X Low True Band 5  X U Low True 

H Chan. bit 7 (26) / Freq. (Tens) BCD 4  X Low True Band 6  X I Low True 

J LPA Power Select  X Low True Band 7  X T Low True 

K LPA Reflected Power X   Band 8  X S Low True 

L Tune Command  X  Chan. bit 1 (20) / Freq. (Ones) BCD 1  X E Low True LSB 

M LPA ALC X   Chan. bit 2 (21) / Freq. (Ones) BCD 2  X a Low True 

N LPA ACC X   Chan. bit 3 (22) / Freq. (Ones) BCD 4  X F Low True 

P - Not Used -    Chan. bit 4 (23) / Freq. (Ones) BCD 8  X b Low True 

R LPA Power Detect 1 X   Chan. bit 5 (24) / Freq. (Tens) BCD 1   X G Low True 

S Band 8  X Low True Chan. bit 6 (25) / Freq. (Tens) BCD 2   X n Low True 

T Band 7  X Low True Chan. bit 7 (26) / Freq. (Tens) BCD 4  X H Low True 

U Band 5  X Low True Chan. bit 8 (27) / Freq. (Tens) BCD 8  X c Low True MSB 

V Band 3  X Low True Coupler Detect X  B  

W Band 1  X Low True Fault X  D Low True 

X Accessory Keyline Out  X  LPA ACC X  N  

Y LPA Detect X   LPA ALC X  M  

Z Tuning X  Low True LPA Detect X  Y  

a Chan. bit 2 (21) / Freq. (Ones) BCD 2  X Low True LPA Forward Power X  p  

b Chan. bit 4 (23) / Freq. (Ones) BCD 8  X Low True LPA On  X d  

c Chan. bit 8 (27) / Freq. (Tens) BCD 8  X Low True  MSB LPA Power Select  X  J  

d LPA On  X  LPA Power Detect 1 X  R  

e - Not Used -    LPA Reflected Power X  K  

f - Not Used -    Ready X  C Low True 

g LPA Power Detect 2 X   Tune Command  X L  

h Band 0  X Low True Tuning X  Z Low True 

i Band 6  X Low True + 28 V Tune Enable X  A  

j Band 2  X Low True + 28 V  X r  

k Band 4  X Low True  - Not Used -   e  

m Ground     - Not Used -   f  

n Chan. bit 6 (25) / Freq. (Tens) BCD 2  X  LPA Power Detect 2 X  g  

p LPA Forward Power X    Ground   m  

q - Not Used -     - Not Used -   q  
r + 28 V  X   - Not Used -   P  

 
 
 

 
 
 
 
 
 
 
 
 
 
 

N

P

M

W

R

U

S

V

T

E

J

A
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B
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C
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D

LK

k
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X

p

i
Y j

h

f

b

Z

e

g

c

a

n q
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Notes: 
 
1. Figure shows the mating connector that connects to ACCESSORY 

connector (J6) located on RT-9000 C rear panel. 
 

2. Termination end (or backside) of this mating connector is shown. 

Figure 8.5  RT-9000C J6 ACCESSORY 
Connector Details 
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Connects to :
IBM PC

Serial Port

Submin D - Male
(See Chart)

Connects to:
RT-9000 C

REMOTE  (J8)

DB-15 Female

9

10

11

12

13

14

15

  TD

RD

RTS

CTS

DCD

DTR

2

3

4

5

6

7

8

1

3, 6, 7, 8

9600300 to 19200

Ground

RS-232RS-232RS-422

 TxB  - Low

Ground

 RxA  - High

 RxB  - Low

9600

3, 5

ALE AMD
PortPort B

2, 4, 8

RS-232

Ground

300 to 19200

2, 4, 8

Modem

Ring

Tip

Ground

300 to
56 K

1, 2, 4

Port A

RT-9000C REMOTE (J8) Signals

Format

Baud
Rate

Notes

Pin
No.

Notes

    1.  Requires optional Line Modem assembly be installed.
    2.  This Communications Format must be selected from the I/O set-up menu.
    3.  Baud Rate and Format for this port is fixed and cannot be changed.
    4.  Baud Rate is selected from the I/O set-up menu.
    5.  Port B is for Sunair system & accessory use only; configuration cannot be changed.
    6.  AMD Port operates only when optional ALE Modem is installed.
    7.  RTS, CTS, DTR, & DCD signals (Pins 12 through 15) used only if hardware flow

    8.  RS-232/422 Software Configuration - Data Bits = 7; Stop Bits = 2; Parity = None

Connector
Shell

2 3 4 875 61

10 11 12 1513 149

Mating Connector for
      REMOTE  (J8)

- Termination or backside view -

control is enabled at AMD Terminal.

(Output)

(Input)

(Input)

(Input)

(Output)

(Output)

(Output)

(Output)

(Input)

(Input)

TD

RD

(Output)

(Input)

Ground

TD

RD

(Output)

(Input)

 TxA  - High

RD (Input)

TD (Output)

 TxB  - Low

 RxA  - High

 RxB  - Low

(Output)

(Output)

(Input)

(Input)

 TxA -  High

 RS
422

RS
232

Ring

Tip

Line
Modem

Connector
Shell

or

"Port A"
Signaling Standards & Signal Names

(At Remote End)

"Port A"

Signal Ground

"Port B"

"AMD"
Port

DB
25

DB
9

Signal
Name

Standard RS-232
Pinouts

Connector
Type

   RD

TD

CTS

RTS

DTR

DSR

(Output)

(Input)

(Input)

(Input)

(Output)

(Output)

DCD (Input)

Signal Ground

2

5

4

20

6

8

7

3

3

8

7

4

6

1

5

2

 
 

Figure 8.6  RT-9000C J8 REMOTE Connector Details 



 

 

RT-9000C Hardware Supplement 
Document No. 8121000602 
Revision A (19 Mar 2007) 8-9

RT-9000C 

 
8.3  Hardware Update 
 
This section contains detailed information to support RT-9000C maintenance, repair, and adjustment 
operations. The Frequency Synthesizer Assembly information is NOT specific to the RT-9000C and applies to 
all RT-9000 series Transceivers. The following assemblies are covered in this section: 
 

• Frequency Synthesizer 1A2A2 Assembly 
 

• Digital IF 1A2A4 Assembly 
 

• Digital Audio 1A2A3 Assembly 
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8.3.1  Frequency Synthesizer 1A2A2 
 
 
8.3.1.1  Description 
 
This section describes a Direct Digital Synthesis (DDS) Frequency Synthesizer design, which replaces an 
earlier “all Phase-Locked-Loop” design. This replacement design was created in response to component part 
obsolescence and availability issues. The DDS synthesizer design has been in production since 
approximately 2001. This replacement assembly and its creation was not related to the RT-9000C product. 
 
This DDS synthesizer was designed to be fully backward compatible with all Sunair 9000-series radios. No 
adjustments or alignment whatsoever is required for proper operation. Both synthesizers retain the same 
Sunair Part Number (8076060095, in this case) but are distinguished from each other by their Revision Level. 
The earlier now-obsolete assembly was Revision A, whereas the new DDS assembly is now Revision B or 
higher. 
 
 
8.3.1.2  Theory of Operation 
 
5 MHz Reference Signal Input 
 
A 5 MHz square wave input reference signal enters the 1A2A2 Frequency Synthesizer at card edge 
connector P1-pin 22 from the radio’s frequency standard. This signal is band-pass filtered and amplified. This 
reference signal determines the ultimate accuracy and stability of all synthesizer output frequencies. Buffered 
outputs of this signal are sent to the 25 MHz Generator, the Second Local Oscillator PLL Controller U301, 
and the BITE CLOCK input of U202.  
 
 
25 MHz Signal Generation  
 
Selecting the fifth harmonic of the 5 MHz square wave reference signal using filtering techniques generates a 
25 MHz signal. A filter network composed of passive components is inserted between U402-C & D and U409.  
A similar network is also present between U409 and U406-A to finish the required filtering. Normal operation 
of these filters causes the 25 MHz signal output to be a sinusoidal waveform. U406-A converts the sine wave 
output back to a square wave waveform. 
 
 
First Local Oscillator Reference Generation 
 
Using the 25 MHz signal, U1 generates a reference frequency used primarily for the First Local Oscillator 
generation (LO1). This reference frequency is approximately 10.7 MHz. U1 generates the 10.7 MHz signal by 
dividing down the 25 MHz signal input at U1-pin 9. 
 
Besides the desired 10.7 MHz signal, U1 also creates undesired signals at other frequencies. The output 
from U1 passes through a low-pass filter composed of inductors L1, L2, and L3 and their related parts. The 
signal is finally band-pass filtered by filters FL1A and FL1B. The filtered 10.7 MHz reference frequency is 
amplified by U2 and U3. The 10.7 MHz Reference signal is then routed to First Local Oscillator PLL Control 
U101. 
 
First Local Oscillator Signal Generation 
 
The First Local Oscillator is a phase-locked loop (PLL) design and contains four (4) voltage-controlled 
oscillators (VCOs). Each VCO is built around a U310 JFET transistor with appropriate parts for the frequency 
output segment it covers. Only one VCO is active at any given time. The radio enables the proper VCO using 
the VCO SELECT lines at card edge connector P1-pins 20, 17, 19, or 16. VCO selection is based on the 
radio’s selected operating frequency. 
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U106 and U104 amplify the signal output from the active VCO. The signal is then routed to power divider 
T101, which sends half the applied power to PLL Control U101 as a feedback signal. The other half of the 
signal power is sent to coaxial connector P3 located on the card edge as the First Local Oscillator output. 
 
The feedback signal from the power divider enters PLL Control U101-pin 4 where it is internally routed to a 
programmable frequency divider. The division ratio is directly related to the radio’s selected operating 
frequency and is such that the divider output is approximately 100 kHz. The 10.7 MHz Reference signal 
enters U101-pin 1 where it is internally routed to another frequency divider. This divider has a fixed division 
ratio of 107 to produce an internal 100 kHz reference signal. An internal frequency/phase detector in U101 
compares these two 100 kHz signals and determines if the VCO frequency is correct. The detector error 
signal output appears on U101-pins 14 & 15 depending on whether the VCO frequency is above or below its 
nominal frequency. 
 
If the frequency is incorrect, the error output from U101 will cause Charge Pump U103 to change the voltage 
applied to the VCO varactor diodes. This causes the VCO to change its frequency output until it is correct. 
U101 also produces lock-detect status signals the BITE circuit (Built-In-Test-Equipment) uses to determine 
Fault status. 
 
 
Second Local Oscillator Signal Generation 
 
The Second Local Oscillator (LO2) is similar to the First Local Oscillator except it operates at a fixed 
frequency of 47.85 MHz. The single frequency-operating mode of LO2 requires only one voltage-controlled 
oscillator (VCO). This VCO circuit is virtually identical to those used for the LO1 function. 
 
U308 and U307 amplify the VCO signal output. The signal is then routed to power divider T301, which sends 
half the applied power to PLL Control U301 as a feedback signal. The other signal half is sent to mixer X301 
where the signal can be gated on and off by a control signal from noise blanker multivibrator U306. The 
resulting signal is then routed to coaxial connector P4 located on the card edge as the Second Local 
Oscillator output. 
 
Feedback signal processing and use is the same as for the LO1 circuit except with the following differences. 
PLL Control U301 controls LO2 but instead divides the feedback signal by a fixed ratio of 957 to produce 
approximately 50 kHz. U301 accepts buffered 5 MHz Reference signal from the earlier reference section but 
divides it by a fixed ratio of 100 to produce an internal 50 kHz reference signal. These signals are compared 
and the resulting error signal is passed to charge pump U303 and causes it to lock the VCO at 47.850 MHz. 
 
U301 also produces lock-detect status signals for BITE circuit Fault status determination. 
 
 
Third Local Oscillator / BFO Signal Generation 
 
The Third Local Oscillator (or BFO) signal is generated by U202 and U201. U202 accepts buffered 5 MHz 
Reference signal from the earlier reference section, divides it by two, and produces the BFO CLOCK signal. 
U201 further divides the 2.5 MHz BFO CLOCK signal down to 455 kHz and where it passes to Q202. The 
signal is amplified by Q202 and sent to a low pass filter. It finally is band-pass filtered by FL201 and routed to 
card edge connector P1-pin 2 as BFO OUT. U205-E provides a buffered sample of the BFO output for BITE 
status monitoring. 
 
 
Synthesizer Control 
 
This synthesizer design replaces an earlier design and must be a form, fit, and function equivalent. 
Accordingly, this newer design must be fully compatible with all earlier radio CPU assemblies. To achieve this 
interchangeability this synthesizer design must translate all original commands to those required for this new 
design. This task is handled by micro-controller U401. U401 is an 80C51 micro-controller family variation and 
has internal program and data memory. A buffered output of the 25 MHz Reference signal is supplied to 
U403, which divides it by two and sends to U401 as its clock signal. 
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BITE (Built-In-Test-Equipment) 
 
The BITE function is a monitoring function that runs continuously in the background and checks all three local 
oscillator frequency outputs. Programmable logic part U202 performs the BITE function. 
 
The PLL Controller used for both the First and Second Local Oscillator circuits produce lock-detect signals 
when their respective control loops are locked. Under locked conditions, this signal will be normally a High 
logic level with short (0.1 µs) low-going pulses. U202 checks the lock-detect signals from both PLL 
Controllers to sense if either is Low for more than 0.8 µs, which would indicate a Fault condition. 
 
The Third Local Oscillator / BFO output frequency is checked by a frequency counter function built in U202. If 
the frequency counter finds the 455 kHz signal out of limits, this indicates a Fault condition. 
 
U202 OR ties all three Fault status signals to produce a single SYN UNLOCKED signal. This Synthesizer 
Unlocked signal passes to the radio CPU through card edge connector P1-pin 3.  
 
 
8.3.1.3  Assembly Documentation 
 
 

Synthesizer Assembly 1A2A2 

Figure Document Page(s) 
8.7 Parts List 8-13 & 8-14 
8.8 Component Location Diagram 8-15 
8.9 Schematic Diagram 8-16 through 8-21 
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Ref 
Symbol Description Sunair      

Part No.
Notes/
Rev

PC Assembly, Synthesizer, Rev. H 8076060095  
C1 CAP.  .1UF,  50V, X7R, 20%         1013040031
C2 CAP.  .1UF,  50V, X7R, 20%         1013040031
C3 CAP.  .1UF,  50V, X7R, 20%         1013040031
C4 CAP.  .1UF,  50V, X7R, 20%         1013040031
C5 CAP.  390PF, NPO, 5%, 200V         1013903919
C6 CAP.  82PF, NPO, 5%, 200V          1013908201
C7 CAP.  470PF, NPO, 5%, 200V         1013904711
C8 CAP.  270PF, NPO, 5%, 200V         1013902718
C9 CAP.  390PF, NPO, 5%, 200V         1013903919
C10 CAP.  560PF, NPO, 5%, 200V         1013905610
C11 CAP.  270PF, NPO, 5%, 200V         1013902718
C12 CAP.  560PF, NPO, 5%, 200V         1013905610
C13 CAP.  56PF, NPO, 5%, 200V          1013905601
C15 CAP.  56PF, NPO, 5%, 200V          1013905601
C16 CAP.  560PF, NPO, 5%, 200V         1013905610
C17 CAP. .01UF, 50V, X7R,    20%       1013030036
C18 CAP. .01UF, 50V, X7R,    20%       1013030036
C19 CAP.  .1UF,  50V, X7R, 20%         1013040031
C20 CAP. .01UF, 50V, X7R,    20%       1013030036
C21 CAP. .01UF, 50V, X7R,    20%       1013030036
C22 CAP. .01UF, 50V, X7R,    20%       1013030036
C23 CAP.     10UF,   20V  TANT         1007290005
C24 CAP.  56PF, NPO, 5%, 200V          1013905601
C25 CAP.  390PF, NPO, 5%, 200V         1013903919
C26 CAP.     10UF,   20V  TANT         1007290005
C102 CAP.    6.8UF,   25V  TANT         1005050031
C103 CAP.  .1UF,  50V, X7R, 20%         1013040031
C104 CAP. .01UF, 50V, X7R,    20%       1013030036
C105 CAP.    6.8UF,   25V  TANT         1005050031
C106 CAP.  .1UF,  50V, X7R, 20%         1013040031
C107 CAP.  .1UF,  50V, X7R, 20%         1013040031
C108 CAP.    0.1UF,   50V, X7R          1011180014
C109 CAP.   0.01UF,   50V, X7R, 20%     0281730008
C110 CAP.  0.001UF,  100V, X7R, 20%     0281630003
C111 CAP.     10PF, 1000V, N750 5%      0250480000
C112 CAP.      7PF,  500V, N1500        0295250003
C113 CAP.      7PF,  500V, N1500        0295250003
C114 CAP.      7PF,  500V, N1500        0295250003
C115 CAP.  470PF, NPO, 5%, 200V         1013904711
C116 CAP.  470PF, NPO, 5%, 200V         1013904711
C117 CAP.  470PF, NPO, 5%, 200V         1013904711
C118 CAP.  470PF, NPO, 5%, 200V         1013904711
C119 CAP. .001UF, 50V, X7R, 20%         1013020031
C120 CAP. .001UF, 50V, X7R, 20%         1013020031
C121 CAP. .001UF, 50V, X7R, 20%         1013020031
C122 CAP. .001UF, 50V, X7R, 20%         1013020031
C123 CAP.  47PF, NPO, 5%, 200V          1013904702
C124 CAP.  33PF, NPO, 5%, 200V          1013903307 C
C125 CAP.  68PF, NPO, 5%, 200V          1013906802
C126 CAP.  39PF, NPO, 5%, 200V          1013903901
C127 CAP.  68PF, NPO, 5%, 200V          1013906802
C128 CAP.  56PF, NPO, 5%, 200V          1013905601
C129 CAP.  47PF, NPO, 5%, 200V          1013904702 C
C130 CAP.  27PF, NPO, 5%, 200V          1013902700 C
C131 CAP.  100PF, NPO, 5%, 200V         1013901011
C132 CAP.  100PF, NPO, 5%, 200V         1013901011
C133 CAP.  100PF, NPO, 5%, 200V         1013901011
C134 CAP.  100PF, NPO, 5%, 200V         1013901011
C135 CAP. .001UF, 50V, X7R, 20%         1013020031
C136 CAP. .001UF, 50V, X7R, 20%         1013020031
C137 CAP. .001UF, 50V, X7R, 20%         1013020031
C138 CAP. .001UF, 50V, X7R, 20%         1013020031
C139 CAP.  10PF, NPO, 5%, 200V          1013901002
C140 CAP.  10PF, NPO, 5%, 200V          1013901002
C141 CAP.  10PF, NPO, 5%, 200V          1013901002
C142 CAP.  10PF, NPO, 5%, 200V          1013901002
C143 CAP.  100PF, NPO, 5%, 200V         1013901011
C144 CAP.  100PF, NPO, 5%, 200V         1013901011
C145 CAP.  100PF, NPO, 5%, 200V         1013901011

PC ASSEMBLY, SYNTHESIZER , 1A2A2 Panel 1 of 7
Ref 

Symbol Description Sunair      
Part No.

Notes/
Rev

C146 CAP.  100PF, NPO, 5%, 200V         1013901011
C147 CAP. .001UF, 50V, X7R, 20%         1013020031
C148 CAP. .001UF, 50V, X7R, 20%         1013020031
C149 CAP. .001UF, 50V, X7R, 20%         1013020031
C150 CAP.  470PF, NPO, 5%, 200V         1013904711
C151 CAP.  470PF, NPO, 5%, 200V         1013904711
C152 CAP. .001UF, 50V, X7R, 20%         1013020031
C153 CAP.  470PF, NPO, 5%, 200V         1013904711
C154 CAP.  470PF, NPO, 5%, 200V         1013904711
C155 CAP.  .1UF,  50V, X7R, 20%         1013040031
C156 CAP.  .1UF,  50V, X7R, 20%         1013040031
C157 CAP. .001UF, 50V, X7R, 20%         1013020031
C158 CAP.  33PF, NPO, 5%, 200V          1013903307
C159 CAP.      7PF,  500V, N1500        0295250003
C160 CAP.      7PF,  500V, N1500        0295250003
C161 CAP.     10UF,   20V  TANT         1007290005
C162 CAP. .01UF, 50V, X7R,    20%       1013030036
C163 CAP. .001UF, 50V, X7R, 20%         1013020031
C164 CAP. .001UF, 50V, X7R, 20%         1013020031
C165 CAP. .001UF, 50V, X7R, 20%         1013020031
C166 CAP. .001UF, 50V, X7R, 20%         1013020031
C167 CAP.      1UF,   35V TANT          0281660000
C168 CAP.      1UF,   35V TANT          0281660000
C169 CAP.      1UF,   35V TANT          0281660000
C170 CAP.      1UF,   35V TANT          0281660000
C171 CAP. .001UF, 50V, X7R, 20%         1013020031
C172 CAP. .001UF, 50V, X7R, 20%         1013020031
C173 CAP.   0.01UF,   50V, X7R, 20%     0281730008
C174 CAP.     15UF,   35V  TANT         0282240004
C176 CAP.  39PF, NPO, 5%, 200V          1013903901
C177 CAP.  22PF, NPO, 5%, 200V          1013902203
C179 CAP.  10PF, NPO, 5%, 200V          1013901002
C180 CAP.  56PF, NPO, 5%, 200V          1013905601 C
C181 CAP.  39PF, NPO, 5%, 200V          1013903901 C
C182 CAP.  33PF, NPO, 5%, 200V          1013903307
C183 CAP.  33PF, NPO, 5%, 200V          1013903307 C
C184 CAP.     10UF,   20V  TANT         1007290005
C203 CAP.  .1UF,  50V, X7R, 20%         1013040031
C204 CAP.  .1UF,  50V, X7R, 20%         1013040031
C205 CAP.  .1UF,  50V, X7R, 20%         1013040031
C206 CAP.  .1UF,  50V, X7R, 20%         1013040031
C207 CAP.  .1UF,  50V, X7R, 20%         1013040031
C208 CAP.  .1UF,  50V, X7R, 20%         1013040031
C209 CAP.  .1UF,  50V, X7R, 20%         1013040031
C210 CAP.  560PF, NPO, 5%, 200V         1013905610
C211 CAP.  5600PF,  200V,  NPO,  5%     1012905624
C212 CAP.  5600PF,  200V,  NPO,  5%     1012905624
C213 CAP.  5600PF,  200V,  NPO,  5%     1012905624
C214 CAP.  5600PF,  200V,  NPO,  5%     1012905624
C215 CAP.  .1UF,  50V, X7R, 20%         1013040031
C217 CAP.  .1UF,  50V, X7R, 20%         1013040031
C218 CAP. .01UF, 50V, X7R,    20%       1013030036
C219 CAP. .01UF, 50V, X7R,    20%       1013030036
C220 CAP.  270PF, NPO, 5%, 200V         1013902718
C221 CAP.  1000PF, NPO, 5%, 200V        1013901029
C222 CAP.  1000PF, NPO, 5%, 200V        1013901029
C223 CAP.     10UF,   20V  TANT         1007290005
C224 CAP. .01UF, 50V, X7R,    20%       1013030036
C225 CAP. .01UF, 50V, X7R,    20%       1013030036
C226 CAP.     10UF,   20V  TANT         1007290005
C304 CAP. .001UF, 50V, X7R, 20%         1013020031
C305 CAP.  .1UF,  50V, X7R, 20%         1013040031
C306 CAP.  100PF, NPO, 5%, 200V         1013901011
C307 CAP.  .1UF,  50V, X7R, 20%         1013040031
C308 CAP.   0.01UF,   50V, X7R, 20%     0281730008
C309 CAP.    0.1UF,   50V, X7R          1011180014
C310 CAP.  560PF, NPO, 5%, 200V         1013905610 D
C311 CAP. .001UF, 50V, X7R, 20%         1013020031
C312 CAP.     27PF,  500V, N220, 5%     0295130008
C313 CAP.  100PF, NPO, 5%, 200V         1013901011
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C314 CAP.  33PF, NPO, 5%, 200V          1013903307 C,D
C315 CAP.  0.001UF,  100V, X7R, 20%     0281630003
C316 CAP.  470PF, NPO, 5%, 200V         1013904711
C317 CAP. .001UF, 50V, X7R, 20%         1013020031
C318 CAP. .01UF, 50V, X7R,    20%       1013030036
C319 CAP.     10UF,   20V  TANT         1007290005
C320 CAP.  100PF, NPO, 5%, 200V         1013901011
C321 CAP.  10PF, NPO, 5%, 200V          1013901002
C322 CAP.   0.01UF,   50V, X7R, 20%     0281730008
C323 CAP. .001UF, 50V, X7R, 20%         1013020031
C324 CAP. .01UF, 50V, X7R,    20%       1013030036
C325 CAP.     15UF,   35V  TANT         0282240004
C328 CAP.  .1UF,  50V, X7R, 20%         1013040031
C329 CAP.  .1UF,  50V, X7R, 20%         1013040031
C330 CAP.  .1UF,  50V, X7R, 20%         1013040031
C331 CAP.  .1UF,  50V, X7R, 20%         1013040031
C332 CAP.     10UF,   20V  TANT         1007290005
C333 CAP.  .1UF,  50V, X7R, 20%         1013040031
C334 CAP.  .1UF,  50V, X7R, 20%         1013040031
C336 CAP.  .1UF,  50V, X7R, 20%         1013040031
C337 CAP.  .1UF,  50V, X7R, 20%         1013040031
C338 CAP.    6.8UF,   25V  TANT         1005050031
C339 CAP.  33PF, NPO, 5%, 200V          1013903307 D
C340 CAP. .001UF, 50V, X7R, 20%         1013020031
C341 CAP. .001UF, 50V, X7R, 20%         1013020031
C342 CAP. .001UF, 50V, X7R, 20%         1013020031
C343 CAP. .001UF, 50V, X7R, 20%         1013020031
C344 CAP. .001UF, 50V, X7R, 20%         1013020031
C346 CAP.     10UF,   20V  TANT         1007290005
C401 CAP.     10UF,   20V  TANT         1007290005
C402 CAP.  .1UF,  50V, X7R, 20%         1013040031
C403 CAP. .01UF, 50V, X7R,    20%       1013030036
C404 CAP.      1UF,   35V TANT          0281660000
C405 CAP.     10UF,   20V  TANT         1007290005
C407 CAP.     15UF,   35V  TANT         0282240004
C408 CAP.    6.8UF,   25V  TANT         1005050031
C409 CAP.    6.8UF,   25V  TANT         1005050031
C410 CAP.  .1UF,  50V, X7R, 20%         1013040031
C411 CAP. .01UF, 50V, X7R,    20%       1013030036
C412 CAP.    6.8UF,   25V  TANT         1005050031
C413 CAP.  .1UF,  50V, X7R, 20%         1013040031
C414 CAP.  39PF, NPO, 5%, 200V          1013903901
C415 CAP.  100PF, NPO, 5%, 200V         1013901011
C416 CAP.  680PF, NPO, 5%, 200V         1013906811
C417 CAP.  39PF, NPO, 5%, 200V          1013903901
C418 CAP. .01UF, 50V, X7R,    20%       1013030036
C419 CAP.  39PF, NPO, 5%, 200V          1013903901
C420 CAP.  100PF, NPO, 5%, 200V         1013901011
C421 CAP.  680PF, NPO, 5%, 200V         1013906811
C422 CAP.  39PF, NPO, 5%, 200V          1013903901
C423 CAP. .01UF, 50V, X7R,    20%       1013030036
C424 CAP.  15PF, NPO, 5%, 200V          1013901509
C425 CAP.  15PF, NPO, 5%, 200V          1013901509
C426 CAP. .01UF, 50V, X7R,    20%       1013030036
C427 CAP.  100PF, NPO, 5%, 200V         1013901011
C428 CAP.  68PF, NPO, 5%, 200V          1013906802
C429 CAP.  100PF, NPO, 5%, 200V         1013901011
C430 CAP.  68PF, NPO, 5%, 200V          1013906802
C431 CAP. .01UF, 50V, X7R,    20%       1013030036
C432 CAP.  12PF,  200V  NPO  5%         1012901203 E
C433 CAP. 6.8PF, 200V, NPO,+/- .5PF     1012906892 E
CR104 DIODE, VARICAP           MV209     1007060018
CR105 DIODE, VARICAP           MV209     1007060018
CR106 DIODE, VARICAP           MV209     1007060018
CR107 DIODE, VARICAP           MV209     1007060018
CR108 DIODE, VARICAP           MV209     1007060018
CR109 DIODE, VARICAP           MV209     1007060018
CR110 DIODE, VARICAP           MV209     1007060018
CR111 DIODE, VARICAP           MV209     1007060018
CR113 DIODE, VARICAP           MV209     1007060018
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CR114 DIODE, VARICAP           MV209     1007060018
CR116 DIODE, VARICAP           MV209     1007060018
CR117 DIODE, VARICAP           MV209     1007060018
CR118 DIODE, VARICAP           MV209     1007060018
CR119 DIODE, VARICAP           MV209     1007060018
CR120 DIODE, VARICAP           MV209     1007060018
CR121 DIODE, VARICAP           MV209     1007060018
CR122 DIODE, SCHOTTKY      HSMS-2820     1013160037
CR123 DIODE, SCHOTTKY      HSMS-2820     1013160037
CR124 DIODE, SCHOTTKY      HSMS-2820     1013160037
CR125 DIODE, SCHOTTKY      HSMS-2820     1013160037
CR126 DIODE, PIN           HSMP-3820     1013170032
CR127 DIODE, PIN           HSMP-3820     1013170032
CR128 DIODE, PIN           HSMP-3820     1013170032
CR129 DIODE, PIN           HSMP-3820     1013170032
CR130 DIODE, SIGNAL, SIL     MMBD914     1013150031
CR201 DIODE, LED, RED       550-2405     1008480029
CR202 DIODE, LED, RED       550-2405     1008480029
CR203 DIODE, LED, RED       550-2405     1008480029
CR204 DIODE, LED, RED       550-2405     1008480029
CR205 DIODE, LED, RED       550-2405     1008480029
CR303 DIODE, SIGNAL, SIL     MMBD914     1013150031
CR304 DIODE, VARICAP           MV209     1007060018
CR305 DIODE, VARICAP           MV209     1007060018
CR306 DIODE, SIGNAL, SIL     MMBD914     1013150031
CR308 DIODE, SCHOTTKY      HSMS-2820     1013160037
FL1 FILTER, CRYSTAL, 10.7MHZ           1012950018
FL1 FILTER, CRYSTAL, 10.7MHZ           1012950018
FL201 FILTER, CERAMIC, 455KHZ            1012590020
J201 CONNECTOR, HEADER, 10 PIN MALE     1010800027
L1 INDUCTOR, MOLDED, 0.68UH,  5%      0651770009
L2 INDUCTOR, MOLDED, 0.39UH,  5%      0649770005
L3 INDUCTOR, MOLDED, 0.47UH,  5%      0648500004
L4 INDUCTOR, VAR, 2.6-3.8UH           1012560023
L5 INDUCTOR, VAR, 2.6-3.8UH           1012560023
L6 INDUCTOR, SMT, 1.0UH, 5%           1013701097
L7 INDUCTOR, SMT, 1.0UH, 5%           1013701097
L101 INDUCTOR, VAR, .38-.42UH           1013000013
L102 INDUCTOR, VAR, .38-.42UH           1013000013
L103 INDUCTOR, VAR, .38-.42UH           1013000013
L104 INDUCTOR, VAR, .38-.42UH           1013000013
L105 INDUCTOR, VAR, .38-.42UH           1013000013
L106 INDUCTOR, VAR, .38-.42UH           1013000013
L107 INDUCTOR, MOLDED,  8.2UH,  5%      0648240002
L108 INDUCTOR, MOLDED,  8.2UH,  5%      0648240002
L109 INDUCTOR, MOLDED,  8.2UH,  5%      0648240002
L110 INDUCTOR, MOLDED,  8.2UH,  5%      0648240002
L111 INDUCTOR, SMT, 1.0UH, 5%           1013701097
L112 INDUCTOR, SMT, 1.0UH, 5%           1013701097
L113 INDUCTOR, SMT, 1.0UH, 5%           1013701097
L114 INDUCTOR, SMT, 1.0UH, 5%           1013701097
L201 INDUCTOR, SMT, 150UH, 5%           1013701518
L202 INDUCTOR, SMT, 15UH, 5%            1013701500
L203 INDUCTOR, SMT, 15UH, 5%            1013701500
L206 INDUCTOR, SMT, 1.0UH, 5%           1013701097
L207 INDUCTOR, SMT, 150UH, 5%           1013701518
L208 INDUCTOR, SMT, 150UH, 5%           1013701518
L209 INDUCTOR, SMT, 1.0UH, 5%           1013701097
L301 INDUCTOR, VAR, .38-.42UH           1013000013
L302 INDUCTOR, VAR, .38-.42UH           1013000013
L303 INDUCTOR, MOLDED,  8.2UH,  5%      0648240002
L304 INDUCTOR, SMT, 1.0UH, 5%           1013701097
L306 INDUCTOR, MOLDED,  1.0UH,  5%      0648360008 G
L307 INDUCTOR, SMT, 1.0UH, 5%           1013701097
L308 INDUCTOR, MOLDED, 0.68UH,  5%      0651770009
L401 INDUCTOR, SMT, 150UH, 5%           1013701518
L403 INDUCTOR, SMT, 1.0UH, 5%           1013701097
L404 INDUCTOR, SMT, .10UH, 5%           1013701089
L405 INDUCTOR, SMT, .15UH, 5%           1013701585
L406 INDUCTOR, SMT, 1.0UH, 5%           1013701097
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L407 INDUCTOR, SMT, 1.0UH, 5%           1013701097
L408 INDUCTOR, SMT, .10UH, 5%           1013701089
L409 INDUCTOR, SMT, .15UH, 5%           1013701585
L410 INDUCTOR, SMT, 1.0UH, 5%           1013701097
L411 INDUCTOR, SMT, 150UH, 5%           1013701518
L412 INDUCTOR, MOLDED,   68UH,  5%      0651650003 E
P3 CONNECTOR, RF, RIGHT ANGLE         1010730002
P4 CONNECTOR, RF, RIGHT ANGLE         1010730002
Q101 TRANSISTOR, N-CH, FET   2N7002     1013080033
Q107 TRANSISTOR, PNP     MMBT4126       1013100034
Q108 TRANSISTOR, PNP     MMBT4126       1013100034
Q109 TRANSISTOR, PNP     MMBT4126       1013100034
Q110 TRANSISTOR, PNP     MMBT4126       1013100034
Q111 TRANSISTOR, N-CH, FET     U310     1007050039
Q112 TRANSISTOR, N-CH, FET     U310     1007050039
Q113 TRANSISTOR, N-CH, FET     U310     1007050039
Q114 TRANSISTOR, N-CH, FET     U310     1007050039
Q202 TRANSISTOR, NPN     MMBT4124       1013090039
Q204 TRANSISTOR, N-CH, FET   2N7002     1013080033
Q302 TRANSISTOR, N-CH, FET     U310     1007050039
Q304 TRANSISTOR, N-CH, FET   2N7002     1013080033
Q305 TRANSISTOR, N-CH, FET   2N7002     1013080033 G
R1 RESISTOR  3.9K, 5%, 1/8W           1013803922
R2 RESISTOR  3.9K, 5%, 1/8W           1013803922
R3 RESISTOR  51, 5%, 1/8W SMT 1206    1013805101
R4 RESISTOR  51, 5%, 1/8W SMT 1206    1013805101
R5 RESISTOR   220, 10%, 1/2W CF       0172850002
R6 RESISTOR  10, 5%, 1/8W SMT 1206    1013801008
R7 RESISTOR  10, 5%, 1/8W SMT 1206    1013801008
R8 RESISTOR   220, 10%, 1/2W CF       0172850002
R104 RESISTOR  10K, 5%, 1/8W SMT 1206   1013801032
R105 RESISTOR  1K, 5%, 1/8W SMT 1206    1013801024
R106 RESISTOR  10K, 5%, 1/8W SMT 1206   1013801032
R107 RESISTOR  10K, 5%, 1/8W SMT 1206   1013801032
R108 RESISTOR  100K, 5%, 1/8W SMT 1206  1013801041
R109 RESISTOR  10, 5%, 1/8W SMT 1206    1013801008
R110 RESISTOR  100, 5%, 1/8W SMT 1206   1013801016
R111 RESISTOR  100, 5%, 1/8W SMT 1206   1013801016
R112 RESISTOR 680, 5%, 1/8W  SMT 1206   1013806816 C
R113 RESISTOR 680, 5%, 1/8W  SMT 1206   1013806816 C
R114 RESISTOR  1.5K, 5%, 1/8W SMT 1206  1013801521 C
R115 RESISTOR  6.8K, 5%, 1/8W           1013806824
R116 RESISTOR  6.8K, 5%, 1/8W           1013806824
R117 RESISTOR  100K, 5%, 1/8W SMT 1206  1013801041
R118 RESISTOR  47K, 5%, 1/8W            1013804732
R119 RESISTOR  47K, 5%, 1/8W            1013804732
R120 RESISTOR  47K, 5%, 1/8W            1013804732
R121 RESISTOR  47K, 5%, 1/8W            1013804732
R122 RESISTOR  100K, 5%, 1/8W SMT 1206  1013801041
R123 RESISTOR  100K, 5%, 1/8W SMT 1206  1013801041
R124 RESISTOR  100K, 5%, 1/8W SMT 1206  1013801041
R125 RESISTOR  100K, 5%, 1/8W SMT 1206  1013801041
R126 RESISTOR  1.8K, 5%, 1/8W           1013801822
R127 RESISTOR  1.8K, 5%, 1/8W           1013801822
R128 RESISTOR  1.8K, 5%, 1/8W           1013801822
R129 RESISTOR  1.8K, 5%, 1/8W           1013801822
R130 RESISTOR  10K, 5%, 1/8W SMT 1206   1013801032
R131 RESISTOR  10K, 5%, 1/8W SMT 1206   1013801032
R132 RESISTOR  10K, 5%, 1/8W SMT 1206   1013801032
R133 RESISTOR  10K, 5%, 1/8W SMT 1206   1013801032
R134 RESISTOR  10, 5%, 1/8W SMT 1206    1013801008
R135 RESISTOR  10, 5%, 1/8W SMT 1206    1013801008
R136 RESISTOR  10, 5%, 1/8W SMT 1206    1013801008
R137 RESISTOR  10, 5%, 1/8W SMT 1206    1013801008
R138 RESISTOR  100, 5%, 1/8W SMT 1206   1013801016
R139 RESISTOR  100, 5%, 1/8W SMT 1206   1013801016
R140 RESISTOR  100, 5%, 1/8W SMT 1206   1013801016
R141 RESISTOR  100, 5%, 1/8W SMT 1206   1013801016
R142 RESISTOR  1K, 5%, 1/8W SMT 1206    1013801024
R143 RESISTOR  1K, 5%, 1/8W SMT 1206    1013801024
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R144 RESISTOR  1K, 5%, 1/8W SMT 1206    1013801024
R145 RESISTOR  1K, 5%, 1/8W SMT 1206    1013801024
R146 RESISTOR  10K, 5%, 1/8W SMT 1206   1013801032
R147 RESISTOR  10K, 5%, 1/8W SMT 1206   1013801032
R148 RESISTOR  10K, 5%, 1/8W SMT 1206   1013801032
R149 RESISTOR  10K, 5%, 1/8W SMT 1206   1013801032
R150 RESISTOR  1K, 5%, 1/8W SMT 1206    1013801024
R151 RESISTOR   220, 10%, 1/2W CF       0172850002
R152 RESISTOR  10K, 5%, 1/8W SMT 1206   1013801032
R153 RESISTOR  10K, 5%, 1/8W SMT 1206   1013801032
R154 RESISTOR  10K, 5%, 1/8W SMT 1206   1013801032
R155 RESISTOR  10K, 5%, 1/8W SMT 1206   1013801032
R156 RESISTOR  10, 5%, 1/8W SMT 1206    1013801008
R157 RESISTOR   150, 10%, 1/2W   CF     1010400037
R158 RESISTOR  51, 5%, 1/8W SMT 1206    1013805101
R159 RESISTOR  100, 5%, 1/8W SMT 1206   1013801016
R160 RESISTOR  10, 5%, 1/8W SMT 1206    1013801008
R201 RESISTOR  51, 5%, 1/8W SMT 1206    1013805101
R202 RESISTOR  51, 5%, 1/8W SMT 1206    1013805101
R203 RESISTOR  3.3K, 5%, 1/8W           1013803329
R204 RESISTOR  10K, 5%, 1/8W SMT 1206   1013801032
R205 RESISTOR  10, 5%, 1/8W SMT 1206    1013801008
R206 RESISTOR  51, 5%, 1/8W SMT 1206    1013805101
R207 RESISTOR  270, 5%, 1/8W  SMT1206   1013802713
R208 RESISTOR  270, 5%, 1/8W  SMT1206   1013802713
R209 RESISTOR  270, 5%, 1/8W  SMT1206   1013802713
R210 RESISTOR  270, 5%, 1/8W  SMT1206   1013802713
R211 RESISTOR  270, 5%, 1/8W  SMT1206   1013802713
R212 RESISTOR  100K, 5%, 1/8W SMT 1206  1013801041
R219 RESISTOR  10K, 5%, 1/8W SMT 1206   1013801032
R220 RESISTOR  330, 5%, 1/8W SMT 1206   1013803311
R221 RESISTOR  3.9K, 5%, 1/8W           1013803922
R222 RESISTOR  3.9K, 5%, 1/8W           1013803922
R225 RESISTOR  270, 5%, 1/8W  SMT1206   1013802713
R226 RESISTOR  270, 5%, 1/8W  SMT1206   1013802713
R227 RESISTOR  270, 5%, 1/8W  SMT1206   1013802713
R228 RESISTOR  270, 5%, 1/8W  SMT1206   1013802713
R229 RESISTOR  270, 5%, 1/8W  SMT1206   1013802713
R230 RESISTOR  270, 5%, 1/8W  SMT1206   1013802713
R231 RESISTOR  270, 5%, 1/8W  SMT1206   1013802713
R232 RESISTOR  270, 5%, 1/8W  SMT1206   1013802713
R233 RESISTOR  270, 5%, 1/8W  SMT1206   1013802713
R305 RESISTOR  330, 5%, 1/8W SMT 1206   1013803311
R306 RESISTOR  330, 5%, 1/8W SMT 1206   1013803311
R307 RESISTOR  10K, 5%, 1/8W SMT 1206   1013801032
R308 RESISTOR  2.7K, 5%, 1/8W  SMT 1206 1013802721 D
R309 RESISTOR  100, 5%, 1/8W SMT 1206   1013801016
R310 RESISTOR  100, 5%, 1/8W SMT 1206   1013801016
R311 RESISTOR  6.8K, 5%, 1/8W           1013806824
R312 RESISTOR  47K, 5%, 1/8W            1013804732
R313 RESISTOR  51, 5%, 1/8W SMT 1206    1013805101
R314 RESISTOR  100K, 5%, 1/8W SMT 1206  1013801041
R315 RESISTOR  6.8K, 5%, 1/8W           1013806824
R316 RESISTOR  10K, 5%, 1/8W SMT 1206   1013801032
R317 RESISTOR  100, 5%, 1/8W SMT 1206   1013801016
R318 RESISTOR   220, 10%, 1/2W CF       0172850002
R319 RESISTOR   150, 10%, 1/2W   CF     1010400037
R320 RESISTOR  100K, 5%, 1/8W SMT 1206  1013801041
R321 RESISTOR  100K, 5%, 1/8W SMT 1206  1013801041
R322 RESISTOR  51, 5%, 1/8W SMT 1206    1013805101
R324 RESISTOR  10, 5%, 1/8W SMT 1206    1013801008
R325 RESISTOR  10K, 5%, 1/8W SMT 1206   1013801032
R326 RESISTOR  1K, 5%, 1/8W SMT 1206    1013801024
R327 RESISTOR   470, 10%, 1/2W CF       0173900003
R329 RESISTOR  270, 5%, 1/8W  SMT1206   1013802713
R330 RESISTOR  18, 5%, 1/8W  SMT 1206   1013801806
R331 RESISTOR  270, 5%, 1/8W  SMT1206   1013802713
R333 RESISTOR  100, 5%, 1/8W SMT 1206   1013801016
R401 RESISTOR  1.8K, 5%, 1/8W           1013801822
R402 RESISTOR   15K,  1%, 1/8W  MF      1004050003
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R403 RESISTOR  3320,  1%, 1/8W          1003050000
R404 RESISTOR  100K, 5%, 1/8W SMT 1206  1013801041 E
R405 RESISTOR  10K, 5%, 1/8W SMT 1206   1013801032
R406 RESISTOR  10, 5%, 1/8W SMT 1206    1013801008
R407 RESISTOR   220, 10%, 1/2W CF       0172850002
R408 RESISTOR  100K, 5%, 1/8W SMT 1206  1013801041
R409 RESISTOR  100, 5%, 1/8W SMT 1206   1013801016
T101 TRANSFORMER, RF, 4:1 T4-1X65 MINIC 1010860003
T301 TRANSFORMER, RF, 4:1 T4-1X65 MINIC 1010860003
TP1 TEST POINT, RED                    1011130033
TP2 TEST POINT, RED                    1011130033
TP21 TEST POINT, RED                    1011130033
TP101 TEST POINT, RED                    1011130033
TP301 TEST POINT, RED                    1011130033
TP302 TEST POINT, RED                    1011130033
U1 IC. DIGITAL, DDS       AD9850BRS   1013000030
U2 IC. LINEAR     MAR-3  MINI CIRCUITS 1012310019
U3 IC. LINEAR   MAR-4  MINI CIRCUITS  1010900005
U101 IC. DIGITAL, PLL  MC145170D2       1013010035
U102 IC. DIGITAL, HEX INV.   74AC04SC   1013110030
U103 IC. LINEAR, XSTR ARRAY CA3096M     1013120035
U104 IC. LINEAR   MAR-4  MINI CIRCUITS  1010900005
U105 IC. LINEAR          LM340/7812     1003410022
U106 IC. LINEAR   MAR-4  MINI CIRCUITS  1010900005
U107 IC. LINEAR          LM340/7812     1003410022
U201 IC. DIGITAL, DDS       AD9850BRS   1013000030
U202 IC. DIGITAL, CPLD   CY7C37064  1013900006 I
U204 IC. DIGITAL        MC74HC04AD      1013190033
U205 IC. DIGITAL        MC74HC04AD      1013190033
U301 IC. DIGITAL, PLL  MC145170D2       1013010035
U302 IC. LINEAR          LM340/7812     1003410022
U303 IC. LINEAR, XSTR ARRAY CA3096M     1013120035
U304 IC. DIGITAL, HEX INV.   74AC04SC   1013110030
U305 IC. LINEAR             UA78L05ACLP 1010150014
U306 IC. DIGITAL            CD4047BE    1012190030
U307 IC. LINEAR   MAR-4  MINI CIRCUITS  1010900005
U308 IC. LINEAR   MAR-4  MINI CIRCUITS  1010900005
U401 SYNTHESIZER CPU W/SOFTWARE         8076060494
U402 IC. DIGITAL, HEX INV.   74AC04SC   1013110030
U403 I.C. DIGITAL        MC74HC74AD     1013210034
U404 IC. DIGITAL, SUPERVISOR TL7705ACD  1013130031
U405 IC. LINEAR            LT1129IT     1012840034
U406 IC. DIGITAL, HEX INV.   74AC04SC   1013110030
U408 IC. LINEAR             LM340T5     0448600005
U409 IC. LINEAR     MAR-3  MINI CIRCUITS 1012310019
X301 MIXER, BROADBAND         SBL-1     1003300006
XU401 SOCKET, IC, 24PIN, .300W           1012570029
(none) GROMMET, CATERPILLAR 0500590001 H
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PC Assembly, Ref. Mod. 8076069092
C1 CAP. 6.8PF, 200V, NPO,+/- .5PF     1012906892
C2 CAP.  12PF,  200V  NPO  5%         1012901203
C3 CAP.   0.01UF,   50V, X7R, 20%     0281730008
C4 CAP.   1UF,   35V TANT          0281660000
L1 INDUCTOR, MOLDED,   68UH,  5%      0651650003
R1 RESISTOR  100K, 5%, 1/8W CF  1010801040
U1 IC, DIGITAL, HEX INV. MC74AC04N 1013100018

PC ASSY, REFERENCE MODIFICATION Panel 1 of 1

Panel 1 of 1

Ref 
Symbol

Sunair      
Part No.

Revision B changes:
N/A Release of redesigned Synthesizer 8076060095

module using Direct Digital Synthesis
Revision C changes:
C124  From CAP, 27 PF, NPO, 5 %, 50 V 1013902700

To CAP, 33 PF, NPO, 5 %, 50 V 1013903307
C129  From CAP, 82 PF, NPO, 5 %, 50 V 1013908201

To CAP, 47 PF, NPO, 5 %, 50 V 1013904702
C130  From CAP, 56 PF, NPO, 5 %, 50 V 1013905601

To CAP, 27 PF, NPO, 5 %, 50 V 1013902700
C180  From CAP, 47 PF, NPO, 5 %, 50 V 1013904702

To CAP, 56 PF, NPO, 5 %, 50 V 1013905601
C181  From CAP, 27 PF, NPO, 5 %, 50 V 1013902700

To CAP, 39 PF, NPO, 5 %, 50 V 1013903901
C183  From CAP, 18 PF, NPO, 5 %, 50 V 1013901801

To CAP, 33 PF, NPO, 5 %, 50 V 1013903307
C314  From CAP, 22 PF, NPO, 5 %, 50 V 1013902203

To CAP, 27 PF, NPO, 5 %, 50 V 1013902700
R112  From: RESISTOR, 1K, 5%, 1/8W 1013801024

To RESISTOR, 680, 5%, 1/8W 1013806816
R113  From RESISTOR, 1K, 5%, 1/8W 1013801024

To RESISTOR, 680, 5%, 1/8W 1013806816
R114  From RESISTOR, 1K, 5%, 1/8W 1013801024

To RESISTOR, 1.5K, 5%, 1/8W 1013801521
Revision D changes:
C310  From CAP, 470 PF, NPO, 200V 1013904711

To CAP, 560 PF, NPO, 200V 1013905610
C314  From CAP, 27 PF, NPO, 5 %, 50 V 1013902700

To CAP, 33 PF, NPO, 5 %, 50 V 1013903307
C339  From CAP, 10PF, NPO, 5 %, 200 V 1013902700

To CAP, 33 PF, NPO, 5 %, 50 V 1013903307
R308  From RESISTOR, 1K, 5%, 1/8W 1013801822

To RESISTOR, 2.7K, 5%, 1/8W 1013802721
Revision E changes:
C432  Add CAP, 12PF, NPO, 5%, 200V 1012901203
C433  Add CAP, 6.8PF, NPO, +/- 0.5PF, 200V 1012906892
L412  Add INDUCTOR, MOLDED,   68UH,  5%      0651650003
R404 Add RESISTOR, 100K, 5%, 1/8W 1013801041

OR
(none) Add PC Assembly, Reference Modification 8076069092

(This assembly adds above listed four
(4) components & circuitry as an 
interim addition.

Revision F changes:
(none) Add Add Humiseal® 1B31sealant to 1st and

  2nd LO areas of top side of synthesizer
PC Board. Components in above treated

  areas require spot reapplication of 
  after component replacement.

Revision G changes:
L306  From INDUCTOR, SMT, 1.0UH, 5% 1013902700

To INDUCTOR, MOLDED, 1.0UH, 5% 0648360008
Q305 Delete TRANSISTOR, N-CH FET, 2N7002 1013080033
Revision H changes:
(none) Add Add Caterpillar Grommet 1/8" long to 0500590001

each end of the top of synthesizer 
assembly metal backplane.

Revision I changes:
U202 From IC. DIGITAL, CPLD   CY7C372I-66JC  1012950034

To IC. DIGITAL, CPLD   CY7C37064  1013900006

PC ASSEMBLY, SYNTHESIZER , 1A2A2 
Revision Related Component Changes

Description

Notes 
 

1. The above Revision-related component change information is provided to help end-users perform proper component replacement. 
 

2.  Unless otherwise directed by Sunair, all field-replaced components should be replaced with those specified for your specific Synthesizer Revision level. 
 

3. The Synthesizer Assembly Revision Level is marked with an alphabetic character and is located along the top front edge of the PC Board in the center. 

Figure 8.7  1A2A2 Synthesizer Assembly – DDS Version – Parts List (Sheet 2 of 2)
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Note: 
Shaded area indicates location of Reference 
Modification PC Assembly (if used and present) 

Reference Modification PC Assy 
Component Location Diagram 

Synthesizer PC Assembly 
(DDS type) 

Figure 8.8  1A2A2 Synthesizer Assembly - DDS Version - 
Component Location Diagram 
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Notes: 

1. Synthesizer Revisions E through early Revision H use the “Reference Modification PC Board” to add circuitry to 
main PC Board. Affected circuitry indicated in shaded area of main schematic. 

2. Synthesizer late Revision H and higher incorporates additional circuitry on main PC Board. 
3. Components used on “Reference Modification PC Board” are listed separately in Parts List section. 

Reference Modification PC Board – Part No. 8076069092 

Figure 8.9  1A2A2 Synthesizer Assembly – DDS Version – Schematic Diagram (Sheet 1 of 6) 
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Figure 8.9  1A2A2 Synthesizer Assembly - DDS Version -
Schematic Diagram (Sheet 2 of 6) 
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 Figure 8.9  1A2A2 Synthesizer Assembly – DDS Version – Schematic Diagram (Sheet 3 of 6) 
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Figure 8.9  1A2A2 Synthesizer Assembly - DDS Version - 
Schematic Diagram (Sheet 4 of 6) 
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Figure 8.9  1A2A2 Synthesizer Assembly – DDS Version – Schematic Diagram (Sheet 5 of 6) 
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Figure 8.9  1A2A2 Synthesizer Assembly - DDS Version - 
Schematic Diagram (Sheet 6 of 6) 
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8.3.2  Digital IF & Audio Board Set 
 
8.3.2.1  Description 
 
The RT-9000C Transceiver uses redesigned versions of earlier analog IF 1A2A4 and Audio 1A2A3 
assemblies. The new assemblies are digital designs and are, in fact, what sets the RT-9000C transceiver 
apart from its predecessors. These new assemblies are designed to be backward compatible with previously 
produced RT-9000 transceiver models. Due to the design implementation, however, these two assemblies 
can ONLY operate as a pair. Each new digital assembly type CANNOT replace its earlier analog counterpart 
by itself. The new two-board set together, however, fully replaces the combined functions of the original 
analog IF and Audio assemblies. 
 
This qualified interchangeability situation will never be a problem with the RT-9000C Transceivers since they 
will always use the new digital two-board set. Use and application of the new two-board set in earlier models 
has not been fully defined or implemented as of this writing.  
 
 
8.3.2.2  Theory of Operation 
 
This section describes the theory of operation of the new digital two-board set in the RT-9000C Transceiver.  
This explanation supplements the theory of operation described in Section 4 of the RT-9000 Operation & 
Maintenance manual to which this supplement is attached. The theory of operation is described for receive-
state and transmit-state and supplements original manual sections 4.3 and 4.4, respectively. The theory of 
operation explanation begins and ends at the Front End Assembly (1A2A5) – to - IF Assembly (1A2A4) 
interconnection point. 
 
 
8.3.2.2.1  Receive-State Operation 
 
 1A2A4 Digital IF Assembly 
 

The 48.305 MHz First IF output from the 1A2A5 Front End Assembly enters the 1A2A4 Digital IF 
Assembly at coaxial connector P4. The signal is switched through diode gate CR1 and routed to 48.305 
MHz crystal filter FL1. The band-pass filtered signal is switched through diode gate CR4 and passes to 
low-noise amplifier U1. The amplified signal from U1 is switched through diode gate CR5 and routed to 
mixer X1. The signal is mixed with the Second Local Oscillator, which has a frequency of 47.85 MHz. 
This produces the 455 kHz Second IF receive signal. 

 
The 455 kHz signal is switched through diode gate CR23 and again amplified by U10. The signal is 
switched by diode gate CR28 to transformer T4. The signal passes to T1, which splits it into two equal 
amplitude signals. One signal is filtered by FL2, which is an LSB filter but used for USB reception. The 
other signal is filtered by FL3 or FL4. While FL3 is an USB filter it is used for LSB reception. The USB and 
LSB signal frequencies are transposed due to the frequency conversion scheme used in this design. 

 
Refer to following table, which shows how these filter(s) are used when receiving various emission mode 
signals. Note that this filter usage is somewhat different during transmit-state operation covered later. 

 
 

Receive-State 
Emission Mode vs. Filter Usage 

455 kHz Filters 
Mode 

FL2 FL3 FL4 
USB X   
LSB  X  
AME   X 
CW X   
ISB X X  
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Solid-state SPDT switches U4 and U5 control the selection of filters FL3 or FL4. These switches operate 
together but operate only for specific combinations of Mode and Receive-state or Transmit-states. 
 
The filtered signals from filters FL2 and/or FL3 or FL4 pass through solid-state SPDT switches U3 and U6 
for further processing. The operation of switches U3 and U6 is related to receive or transmit states. In 
receive-state, both switches always use the “common-to-normally connected” signal path. In transmit-
state, each switch’s operation is dependant upon the selected emission mode and is covered later. 

 
The USB signal leaving solid-state switch U3 is routed to low-noise amplifier U7 and then low-pass 
filtered by U17. The signal is then converted to a serial digital stream by analog-to-digital converter U301 
and sent to digital signal processor U401. 

 
The LSB or AM signal leaving solid-state switch U6 is similarly processed as the USB signal. In this case, 
the signal passes to low-noise amplifier U8 then low-pass filtered by U18. Analog-to-digital converter 
U302 converts the signal to a serial digital stream. This signal is also sent to digital signal processor 
U401. 

 
Digital signal processor (DSP) U401 evaluates the signal characteristics of these two signal streams and 
determines the required gain settings for each signal path. U401 generates appropriate feedback signals 
in digital serial format to control the gain of earlier amplifier stages for both signal paths. These digital 
signals are sent to digital-to-analog converters U315, U306, and U307. The feedback signals, now 
converted to analog equivalents, are applied to pin 10 of low-noise amplifiers U1, U7, and U8, 
respectively. 

 
The USB and LSB/AM signal input streams continue their progress in U401 and are digitally filtered. This 
filtering process ultimately establishes the receiver bandwidth characteristics. 

 
In receive-state, U401 produces three main digital output signal streams. These are: USB, LSB, and 
Speaker Audio. The USB and LSB serial signal streams are converted back to analog signals by digital-
to-analog converters U308 and U309, respectively. These analog output signals are routed through top 
connector 1A2A4J1 to the 1A2A3 Audio Assembly and ultimately become Line Output signals. 

 
U401 also develops processed audio for the radio front-panel speaker and produces this signal as a 
separate serial digital output. Setting information from front-panel Volume and Squelch controls enter 
channel 0 and 1 inputs of multiplexer/analog-to-digital converter U314. These signals are converted to 
digital values and enter U401. U401 produces a Speaker Audio digital signal stream output, which passes 
to digital-to-analog converter U301. U301 generates the Speaker Audio analog output signal in 
accordance to the original Volume control setting sent as part of digital stream. The analog Speaker 
Audio signal is routed through top connector 1A2A4J1 to the 1A2A3 Audio Assembly. 

 
When the Squelch feature is enabled by the front-panel control & switch, U401 controls this function. The 
squelch function uses both received signal strength and syllabic content to determine its operating 
threshold. The front-panel Squelch control sets the signal strength section of the threshold. The syllabic 
portion is fixed and a true syllabic type. Its operation uses a special algorithm, which operates on voice 
characteristics and rejects unwanted signals such as noise or data. The Speaker Audio digital signal 
stream output to U310 is enabled whenever the received signal strength and syllabic content exceed both 
threshold sections. 

  
 
 1A2A3 Digital Audio Assembly 
 

USB, LSB, and Speaker Audio signals enter the 1A2A3 Digital Audio Assembly through top connector 
A2A3J1. Each receive-state audio signal path is low-pass filtered to remove undesired high frequency 
resulting from digital-to-analog conversion process on the Digital IF Assembly. These filters consist of 
U13-D, U14-C, and U14-D for the USB path. The LSB filters consist of U13-A, U14-B, and U14-A. The 
Speaker Audio filters consist of U15-D, U3-C, and U3-D. The filtered USB and LSB audio signals pass to 
the rear-panel 600-Ohm audio drivers, U16-A and U16-B, respectively. Filtered Speaker Audio is routed 
to speaker driver U12. 
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The Audio Assembly also contains circuitry that supports other radio operations. The following describes 
these additional functions: 

 
• Keyline signals from front and rear panels, CW key, and specialized internal sources are combined 

for integrated keyline control. Regenerated keyline signal outputs are also created for companion 
equipment control. 

 
• Audio metering circuits provide the capability to measure audio levels at USB and LSB receive and 

transmit 600-Ohm Line Audio points. 
 

• Receive BITE audio circuitry switches signals during BITE operation. 
 

• High-current drivers supply switched +12 V Receive and +12 V Transmit voltages. Drivers for RX 
Antenna and TX Antenna relays are also included. The 1A2A1 CPU Assembly controls all these 
functions. 

 
• The Audio Assembly also provides digital communication with its companion Digital IF Assembly. 

This interface point allows Audio Assembly to pass control signals to and from the Digital IF 
Assembly. This is necessary to support backward compatibility of this Digital Audio and IF board 
set with earlier radio equipment. 

 
 

8.3.2.2.2 Transmit-State Operation 

 1A2A3 Digital Audio Assembly 

Operator microphone audio or CW key input signals enter the transmitter circuitry from the front panel. 
Audio can also originate from the 600-Ohm Line Audio inputs on the rear panel. These signals enter the 
1A2A3 Digital Audio Assembly through card edge connector P1. Each signal source enters the circuitry at 
different points and has separate signal paths. 

Microphone audio is routed to internal adjustment potentiometer R152, which sets its level. The 
microphone signal is amplified by U3-A and is then low-pass filtered by U3-B, U15-A, and U15-B. 

 
Two rear-panel 600-Ohm transmit Line Audio inputs are used to introduce audio signals into dedicated 
USB and LSB signal paths. USB audio is coupled through transformer T1 to amplifier U37-A and then 
low-pass filtered by U1-D, U2-A, and U2-D. LSB audio similarly is coupled through transformer T2 to 
amplifier U37-B and then low-pass filtered by U1-C, U2-B, and U2-C.  

 
When the radio is used in CW Mode, the CW key signal is detected by U5-F. This CW signal and all three 
main audio signals are routed through top connector 1A2A3J1 to the Digital IF Assembly. 

 1A2A4 Digital IF Assembly 
 

USB and LSB Line Audio, microphone audio, and the detected CW signal enter the Digital IF Assembly 
through top connector 1A2A3J1. The USB, LSB, and microphone audio signal paths are directed to 
analog-to-digital converters U303, U304, and U305, respectively. This process converts each audio 
signal path into a serial digital output stream, which then passes to digital signal processor U401 and is 
digitally filtered. U401 also selects and combines these input signal streams according selected emission 
mode. The transmit output signal of U401 is a 14-bit parallel-formatted digital signal, which is routed to 
direct digital synthesizer U201. 

 
Direct Digital Synthesizer U201 produces a 455 kHz suppressed-carrier analog signal, which can contain 
both USB and LSB signals. The USB and LSB signal sidebands are transposed due to the frequency 
conversion scheme used by this design. For example, the USB transmit audio input signal will leave 
U201 as an LSB signal. This signal becomes an USB signal after the last frequency conversion to the 
selected radio operating frequency. 
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When the radio is used in CW Mode, the detected CW signal routed from the 1A2A3 Audio Assembly 
enters digital signal processor U401. U401 and direct digital synthesizer U201 generate a shaped CW 
output signal directly at 454 kHz. 

 
The 455 kHz Third Local Oscillator is not used in this design to generate IF signals but instead is used to 
create a 5.005 MHz clock source. PLL clock generator U202 and 5.005 MHz VCXO U203 are locked to a 
frequency 11 times the 455 kHz Third Local Oscillator input signal. Buffered outputs are routed to U201 
and IF clock generator U408, which generates and distributes clock signals to the analog, digital, and 
data converters. 

 
The output of U201 is sent to low-pass filter consisting of C217, L202, C218, C219, L203, and C220 to 
remove undesirable high frequency content.  The filtered 455 kHz signal is then switched to the 
appropriate 455 kHz filter according to the selected emission mode.  

 
The 455 kHz signal is routed to solid-state switches U3 and U6 whose operation is tied to receive or 
transmit-states. In transmit-state, the operation of each switch is dependant upon the selected emission 
mode. Signals passing through switch U3 are switched to filter FL2 and used for USB, AME, and CW 
transmission. 

 
Signals passing through switch U6 are further switched to filters FL3 or FL4 by solid-state switches U4 
and U5. These switches operate together but operate only for specific combinations of emission mode 
and Transmit or Receive-states. Filter FL3 is used for LSB and FL4 is used for ISB transmission. 

 
Refer to following table showing how these filter are used when transmitting various emission mode 
signals. Note that this filter usage is somewhat different than for receive-state operation. 

 
 

Transmit-State 
Emission Mode vs. Filter Usage 

455 kHz Filters 
Mode 

FL2 FL3 FL4 
USB X   
LSB  X  
AME X   
CW X   
ISB   X 

 
 

The signals passing from FL2 and through U4 are combined in transformer T1 and passes to T4. The 
signal is then switched through diode gates CR29 and CR24 to mixer X1. The 455 kHz signal is mixed 
with the Second Local Oscillator, which has a fixed frequency of 47.850 MHz. This produces the 48.305 
MHz transmit IF signal. 

 
The signal is switched by diode gate CR6, amplified by U12, and switched again by diode gate CR3. The 
signal next is band-pass filtered and switched by diode gate CR2 to amplifier U13. The amplified signal is 
passed to an attenuator consisting diodes CR9 and CR10. This attenuator can be controlled by ALC or 
TGC feedback signals that control transmitter power output based on RF load conditions or emission 
mode. The signal from the attenuator is amplified by U14 and finally routed to the 1A2A5 Front End 
Assembly through coaxial connector P3. 

 
Automatic Level Control (ALC) sets transmit power level based on forward and reflected power signals 
routed from the 1A3 Filter Assembly. U9, U19, and U20 produce a control voltage sent to attenuator 
diodes CR9 and CR10. 

 
Transmitter Gain Control (TGC) is a special ISB Mode-related feedback signal. This signal is based on 
the power of the USB and LSB audio input and the power indicated by the TGC Power Detect signal. This 
signal is developed by digital signal processor U401 and allows it to set a lower output power than the 
ALC circuit would set. The ALC function remains active but is not the dominant control. 
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8.3.2.3  Alignment and Adjustment 
 
8.3.2.3.1  Receive and Transmit Audio Level Adjustments 
 
This procedure describes how to set the Receive Audio Output and Transmit Audio Input levels. All 
adjustments, except for the Microphone Audio adjustment, can be performed with the equipment in receive-
state. These adjustments will normally not be necessary unless one of the following is true: 1.) Operation 
using audio levels other than the factory settings is required. 2.) There is reason to believe that the factory 
settings have been disturbed. Merely replacing the Digital Audio Assembly should not require readjustment.  
 
All adjustments are performed on the Digital Audio 1A2A3 Assembly. Refer to Figure 8.10 to locate the 
applicable adjustment points. 
 
 

Preliminary 
 
  1. If the RT-9000C was powered-up, power it down now. 
 
  2. Observe proper Electrostatic Discharge damage prevention practices during this entire 

procedure. 
 
  3. Remove the RT-9000C top cover. Refer to Section 5.2.1 in the RT-9000 Operation and 

Maintenance manual. 
 
  4. Remove card cage top cover. Refer to Figure 5.4.1.3. This cover extends the full width of the RT-

9000C and is closest to the front panel. 
 
    Note: The RT-9000C uses loose hardware. When removing the card cage 

cover fasteners, account for any lost hardware items to prevent 
accidental short circuits later. 

 
  5. Unplug the small 6-pin connector entering the internal Power Supply enclosure. This 

connector is about 2 inches behind the internal circulating fan. To unplug, squeeze the top tab 
on the connector shell and pull the connector out from its chassis-mounted mate. 

 
    Note: This step temporarily disables the RT-9000C Transmitter Power 

Amplifier. This prevents probable damage to the RF Signal Generator if 
the transmitter is accidentally keyed while performing receive-state 
adjustments. 

 
  6. Power up the RT-9000C. 

  
 7. Locate all Receive Audio adjustment points. Refer to Figure 8.10. 
 
 
Receive Audio Output Adjustment 
 
 8. Set the RT-9000C as follows; Frequency: 8.000 MHz, Mode: ISB, AGC: Slow 
 
 9. Connect a 50-Ohm RF signal generator to RT-9000C ANT connector J4. Adjust the generator 

output as follows; Frequency: 8.001 MHz, Output level: -70 dBm (70.7 µV), Modulation: none. 
 
 10. Connect a 600-Ohm load resistor (non-inductive) to RT-9000C Receive Audio USB Output at 

rear-panel AUDIO connector J5, pins L and M. Connect an audio voltmeter to monitor the 
voltage across the load resistor. 

 
 11. Adjust potentiometer 1A2A3 R84 (USB RX) until the audio voltmeter indicates the desired 

reading. The factory setting is 0 dBm. 
 
 12. Disconnect the load resistor and voltmeter and re-connect them to RT-9000C Receive Audio 

LSB Output at rear-panel AUDIO connector J5, pins A and C. 
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 13. Re-adjust the RF signal generator output frequency to 7.999 MHz. 
 
 14. Adjust potentiometer 1A2A3 R85 (LSB RX) until the audio voltmeter indicates the desired 

reading. The factory setting is 0 dBm. 
 
 15. Disconnect the RF signal generator, audio voltmeter, and 600-Ohm load resistor. Re-connect 

the small 6-pin connector disconnected in step 5. 
 
 

 Transmit Audio Input Adjustment 
 
 16. Connect 150 Watt 50-Ohm dummy load to RT-9000C ANT connector J4. 
 
 17. Connect a 600-Ohm output audio signal generator to RT-9000C Transmit Audio USB Input at 

rear-panel AUDIO connector J5, pins H and J. 
 
 18. Connect an audio voltmeter as follows: Connect the positive input lead to test point 1A2A3 TP1. 

Connect the negative lead to the radio chassis. 
 
 19. Adjust the audio signal generator output as follows; Frequency: 1.0 kHz, Output level: Set to 

the desired transmit audio level. The factory setting is 0 dBm. The RT-9000C transmit audio 
input range is –20 dBm to +10 dBm. 

 
 20. Adjust potentiometer 1A2A3 R2 (USB TX) until the audio voltmeter indicates 0.230 Vrms (This 

is equivalent to 0.65 V p-p). 
 
 21. Disconnect the audio voltmeter positive lead and reconnect it to test point 1A2A3 TP2. 

Disconnect the audio signal generator and re-connect it to Transmit Audio LSB Input at rear-
panel AUDIO connector J5, pins S and T. 

 
 22. Adjust potentiometer 1A2A3 R10 (LSB TX) until the audio voltmeter indicates 0.230 Vrms (this 

is equivalent to 0.65 V p-p). 
 
 23. Disconnect the audio voltmeter and audio signal generator. 
 
 24. Connect a microphone intended for use with RT-9000C to front-panel MIC connector. Connect 

an oscilloscope to test point 1A2A3 TP3. 
 
 25. Key the RT-9000C Transmitter from microphone and speak into it at a normal level. Adjust 

potentiometer 1A2A3 R152 until 0.32 V p-p is indicated on the oscilloscope. 
 
 26. Disconnect all test equipment. This completes all receive and transmit audio level adjustments 
  
 27. Re-install card cage top cover and RT-9000C top cover. 
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 Figure 8.10  1A2A3 Digital Audio Assembly – Adjustment Points 
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8.3.2.3.2  ALC, Low Power ALC, and ACC Adjustments 
 
This procedure describes how to set the both ALC (Automatic Level Control) controls. It also describes how 
to adjust of the Automatic Carrier Control (ACC), an AM-only control. All adjustments are all transmit-state 
adjustments. These adjustments should be performed after the Digital IF 1A2A4 Assembly is replaced. 
 
All adjustments are performed on the Digital IF 1A2A4 Assembly. Refer to Figure 8.11 to locate the applicable 
adjustment points. 
 
 
 Preliminary 
 
  1. If the RT-9000C was powered-up, power it down now. 
 
  2. Observe proper Electrostatic Discharge damage prevention practices during this entire 

procedure. 
 
 3. Remove the RT-9000C top cover. Refer to Section 5.2.1 in the RT-9000 Operation and 

Maintenance manual. 
 

  4. Remove card cage top cover. Refer to Figure 5.4.1.3. This cover extends the full width of the RT-
9000C and is closest to the front panel. 

 
    Note: The RT-9000C uses loose hardware. When removing the card cage 

cover fasteners, account for any lost hardware items to prevent 
accidental short circuits later. 

 
  5. Power up the RT-9000C. 
 
  6. Locate the Digital IF Transmit adjustment points. Refer to Figure 8.11. 

 
 

 Adjustments 
 
 7. Connect 150 Watt 50-Ohm dummy load to RT-9000C ANT connector J4. Connect an RF 

voltmeter to monitor the voltage across the dummy load. 
  
 8. Connect a CW key to the RT-9000C front-panel CW jack. 
 
 9. Set the RT-9000C as follows; Frequency: 8.000 MHz, Mode: CW, Power Setting: 125 Watts 
 
 10. Key the RT-9000C using the CW key. Adjust ALC potentiometer 1A2A4 R77 until the RF 

voltmeter indicates 79 Vrms. Unkey the RT-9000C. 
 
 11. Reset the Power Setting to 65 Watts. 
 
 12. Key the RT-9000C using the CW key. Adjust LOW POWER ALC potentiometer 1A2A4 R78 

until the RF voltmeter indicates 57 Vrms. Unkey the RT-9000C. 
 
 13. Reset the RT-9000C as follows; Mode: AM, Power Setting: 125 Watts. 
 
 14. Key the RT-9000C using the CW key. Adjust ACC potentiometer 1A2A4 R70 until the RF 

voltmeter indicates 47 Vrms. Unkey the RT-9000C. 
 
 15. Disconnect all test equipment. This completes the ALC and ACC adjustments. 
 
 16. Re-install card cage top cover and RT-9000C top cover. 

 
 
 



 

 

RT-9000C Hardware Supplement 
Document No. 8121000602 
Revision A (19 Mar 2007) 8-31

RT-9000C 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8.11  1A2A4 Digital IF Assembly – Adjustment Points 
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8.3.2.4  Assembly Documentation 
 
 

Digital IF Assembly 1A2A4 

Figure Document Page(s) 
8.12 Parts List 8-33 through 8-35 
8.13 Component Location Diagram 8-36 
8.14 Schematic Diagram 8-37 through 8-45 

   

Digital Audio Assembly 1A2A3 

Figure Document Page(s) 
8.15 Parts List 8-47 & 8-48 
8.16 Component Location Diagram 8-49 
8.17 Schematic Diagram 8-50 through 8-56 
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Figure 8.12  1A2A4 Digital IF Assembly 
Parts List (Sheet 1 of 3) 

Ref 
Symbol Description Sunair      

Part No.
Notes/

Rev
PC Assembly, Digital IF Board 8121080096 A

C1 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C2 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C3 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C4 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C5 CAP.  0.47UF, 16V, X7R, 20%   1015870007
C6 CAP.  0.47UF, 16V, X7R, 20%   1015870007
C7 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C8 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C9 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C10 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C11 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C12 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C13 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C14 CAP. 10UF, 16V, 10%           1016410000
C15 CAP. 0.001UF, 50V X7R, 10%    1016380003
C16 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C17 CAP. 0.001UF, 50V X7R, 10%    1016380003
C18 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C19 CAP. 0.001UF, 50V X7R, 10%    1016380003
C20 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C21 CAP. 0.001UF, 50V X7R, 10%    1016380003
C22 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C23 CAP.  18PF, NPO, 5%, 200V     1013901801
C24 CAP.  18PF, NPO, 5%, 200V     1013901801
C25 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C26 CAP.  0.47UF, 16V, X7R, 20%   1015870007
C27 CAP.  0.47UF, 16V, X7R, 20%   1015870007
C28 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C29 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C31 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C32 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C35 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C36 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C39 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C40 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C41 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C45 CAP.  100PF, NPO, 5%, 200V    1013901011
C46 CAP.  82PF, NPO, 5%, 200V     1013908201
C47 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C48 CAP.  0.47UF, 16V, X7R, 20%   1015870007
C49 CAP.  0.47UF, 16V, X7R, 20%   1015870007
C50 CAP.  82PF, NPO, 5%, 200V     1013908201
C51 CAP.  0.47UF, 16V, X7R, 20%   1015870007
C52 CAP.  47PF, NPO, 5%, 200V     1013904702
C53 CAP.  0.47UF, 16V, X7R, 20%   1015870007
C54 CAP.  82PF, NPO, 5%, 200V     1013908201
C55 CAP.  0.47UF, 16V, X7R, 20%   1015870007
C56 CAP.  47PF, NPO, 5%, 200V     1013904702
C57 CAP.  0.47UF, 16V, X7R, 20%   1015870007
C58 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C59 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C60 CAP.  0.47UF, 16V, X7R, 20%   1015870007
C61 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C63 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C64 CAP.  0.47UF, 16V, X7R, 20%   1015870007
C65 CAP.  0.47UF, 16V, X7R, 20%   1015870007
C66 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C67 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C68 CAP.  10PF, NPO, 5%, 200V     1013901002
C69 CAP. 0.001UF, 50V X7R, 10%    1016380003
C70 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C71 CAP. 0.001UF, 50V X7R, 10%    1016380003
C72 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C73 CAP. 0.001UF, 50V X7R, 10%    1016380003
C74 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C75 CAP. 0.001UF, 50V X7R, 10%    1016380003
C76 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C77 CAP. 0.001UF, 50V X7R, 10%    1016380003
C78 CAP. 0.1UF, 16V, X7R,  10%    1016400004
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C79 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C80 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C81 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C82 CAP.  10PF, NPO, 5%, 200V     1013901002
C83 CAP. 0.001UF, 50V X7R, 10%    1016380003
C84 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C85 CAP. 0.001UF, 50V X7R, 10%    1016380003
C86 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C87 CAP. 0.001UF, 50V X7R, 10%    1016380003
C88 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C89 CAP. 0.001UF, 50V X7R, 10%    1016380003
C90 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C91 CAP. 0.001UF, 50V X7R, 10%    1016380003
C92 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C93 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C94 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C95 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C96 CAP. 0.001UF, 50V X7R, 10%    1016380003
C97 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C98 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C99 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C100 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C101 CAP.  100PF, NPO, 5%, 200V    1013901011
C102 CAP.  180PF, NPO, 5%, 200V    1013901819
C103 CAP.  100PF, NPO, 5%, 200V    1013901011
C104 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C105 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C106 CAP. 0.001UF, 50V X7R, 10%    1016380003
C107 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C108 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C109 CAP.    1UF,    16V,   20%    1013050037
C110 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C111 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C112 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C113 CAP.  0.47UF, 16V, X7R, 20%   1015870007
C116 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C117 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C118 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C125 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C126 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C127 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C129 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C130 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C131 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C132 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C133 CAP.  0.47UF, 16V, X7R, 20%   1015870007
C134 CAP. 10UF, 16V, 10%           1016410000
C135 CAP. 10UF, 16V, 10%           1016410000
C136 CAP. 10UF, 16V, 10%           1016410000
C137 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C138 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C139 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C140 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C141 CAP.    1UF,    16V,   20%    1013050037
C142 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C143 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C144 CAP. 10UF, 16V, 10%           1016410000
C145 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C146 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C147 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C148 CAP. 10UF, 16V, 10%           1016410000
C149 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C150 CAP. 10UF, 16V, 10%           1016410000
C151 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C152 CAP. 10UF, 16V, 10%           1016410000
C153 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C154 CAP. 10UF, 16V, 10%           1016410000
C155 CAP. 0.001UF, 50V X7R, 10%    1016380003
C156 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C157 CAP. 0.01UF, 16V, X7R,  10%   1016390009

PC ASSEMBLY, Digital IF Board Panel  2 of 10
Ref 

Symbol Description Sunair      
Part No.

Notes/
Rev

C158 CAP. 0.001UF, 50V X7R, 10%    1016380003
C159 CAP. 47UF, 10V, 10%           1016460007
C160 CAP. 47UF, 10V, 10%           1016460007
C161 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C162 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C163 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C164 CAP. 0.001UF, 50V X7R, 10%    1016380003
C165 CAP. 10UF, 16V, 10%           1016410000
C201 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C202 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C203 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C204 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C205 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C206 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C207 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C208 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C209 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C210 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C211 CAP. 10UF, 16V, 10%           1016410000
C212 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C213 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C214 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C215 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C216 CAP. 10UF, 16V, 10%           1016410000
C217 CAP.  1800PF, NPO, 5%, 200V   1013901827
C218 CAP.  5600PF, NPO, 5%, 200V   1013905628
C219 CAP.  390PF, NPO, 5%, 200V    1013903919
C220 CAP.  1800PF, NPO, 5%, 200V   1013901827
C221 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C222 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C223 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C224 CAP. 10UF, 16V, 10%           1016410000
C225 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C226 CAP.  2200PF, NPO, 5%, 200V   1013902220
C227 CAP. 0.001UF, 50V X7R, 10%    1016380003
C228 CAP. 0.47UF, 16V, 20%         1016790007
C229 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C230 CAP. 0.001UF, 50V X7R, 10%    1016380003
C231 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C232 CAP. 0.1UF, 16V, 20%          1016780001
C252 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C301 CAP. 10UF, 16V, 10%           1016410000
C302 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C303 CAP. 10UF, 16V, 10%           1016410000
C304 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C305 CAP. 10UF, 16V, 10%           1016410000
C306 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C307 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C308 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C309 CAP. 10UF, 16V, 10%           1016410000
C310 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C311 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C312 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C313 CAP. 10UF, 16V, 10%           1016410000
C314 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C315 CAP. 10UF, 16V, 10%           1016410000
C316 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C317 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C318 CAP. 10UF, 16V, 10%           1016410000
C319 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C320 CAP. 10UF, 16V, 10%           1016410000
C321 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C322 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C323 CAP. 10UF, 16V, 10%           1016410000
C324 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C326 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C328 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C330 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C331 CAP. 10UF, 16V, 10%           1016410000
C332 CAP. 0.1UF, 16V, X7R,  10%    1016400004
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Standard Digital IF Assembly 8121090091 1, 3

TADIL A / Link 11 Option 8109080090 2, 3

       CANNOT be installed in the field.

3. These features and options are implemented via firmware residing 
       in memory device U403. This firmware is factory installed and

Notes

1. Implements all standard RT-9000C features.
2. Implements TADIL A / Link 11 operation per MIL-STD-188-203-1A.

Digital IF Assembly Variations
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C334 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C336 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C337 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C338 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C340 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C342 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C343 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C344 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C345 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C346 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C347 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C348 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C349 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C350 CAP. 10UF, 16V, 10%           1016410000
C351 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C352 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C353 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C354 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C401 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C402 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C403 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C404 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C405 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C406 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C407 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C408 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C409 CAP. 10UF, 16V, 10%           1016410000
C410 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C411 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C412 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C413 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C414 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C415 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C416 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C417 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C418 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C419 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C420 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C421 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C422 CAP. 47UF, 10V, 10%           1016460007
C423 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C424 CAP. 10PF, 50V, NPO, 5%       1016480008
C425 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C426 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C427 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C428 CAP.  33PF, NPO, 5%, 200V     1013903307
C429 CAP.  33PF, NPO, 5%, 200V     1013903307
C430 CAP. 10UF, 16V, 10%           1016410000
C431 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C432 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C433 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C434 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C435 CAP. 10UF, 16V, 10%           1016410000
C436 CAP. 10UF, 16V, 10%           1016410000
C437 CAP. 47UF, 10V, 10%           1016460007
C438 CAP. 47UF, 10V, 10%           1016460007
C439 CAP. 47UF, 10V, 10%           1016460007
C440 CAP. 10UF, 16V, 10%           1016410000
C441 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C442 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C443 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C444 CAP. 47UF, 10V, 10%           1016460007
C445 CAP. 47UF, 10V, 10%           1016460007
C446 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C447 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C448 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C449 CAP. 0.01UF, 16V, X7R,  10%   1016390009
CR1 DIODE, PIN           HSMP-3820 1013170032
CR2 DIODE, PIN           HSMP-3820 1013170032
CR3 DIODE, PIN           HSMP-3820 1013170032

PC ASSEMBLY, Digital IF Board Panel  4 of 10
Ref 

Symbol Description Sunair      
Part No.

Notes/
Rev

CR4 DIODE, PIN           HSMP-3820 1013170032
CR5 DIODE, PIN           HSMP-3820 1013170032
CR6 DIODE, PIN           HSMP-3820 1013170032
CR7 DIODE, SIGNAL, SIL     MMBD914 1013150031
CR9 DIODE, PIN,         HSMP-3810 1015830005
CR10 DIODE, PIN,         HSMP-3810 1015830005
CR11 DIODE, SCHOTTKY        BAS70  1015910009
CR12 DIODE, SCHOTTKY        BAS70  1015910009
CR13 DIODE, SCHOTTKY        BAS70  1015910009
CR14 DIODE, SCHOTTKY        BAS70  1015910009
CR15 DIODE, SCHOTTKY        BAS70  1015910009
CR16 DIODE, SCHOTTKY        BAS70  1015910009
CR17 DIODE, PIN           HSMP-3820 1013170032
CR18 DIODE, LED, RED       550-2405 1008480029
CR19 DIODE, SIGNAL, SIL     MMBD914 1013150031
CR20 DIODE, SCHOTTKY        BAS70  1015910009
CR21 DIODE, SIGNAL, SIL     MMBD914 1013150031
CR22 DIODE, SIGNAL, SIL     MMBD914 1013150031
CR23 DIODE, PIN,         HSMP-3810 1015830005
CR24 DIODE, PIN,         HSMP-3810 1015830005
CR25 DIODE, SCHOTTKY        BAS70  1015910009
CR26 DIODE, SCHOTTKY        BAS70  1015910009
CR27 DIODE, SCHOTTKY        BAS70  1015910009
CR28 DIODE, PIN,         HSMP-3810 1015830005
CR29 DIODE, PIN,         HSMP-3810 1015830005
CR30 DIODE, SCHOTTKY        BAS70  1015910009
CR301 DIODE, SCHOTTKY      HSMS-2820 1013160037
CR302 DIODE, SCHOTTKY      HSMS-2820 1013160037
CR303 DIODE, SCHOTTKY      HSMS-2820 1013160037
CR401 DIODE, SCHOTTKY,    MBRS-320  1015710000
FB1 FERRITE BEAD,     EXCML32A680U 1015880002
FB2 FERRITE BEAD,     EXCML32A680U 1015880002
FB3 FERRITE BEAD,     EXCML32A680U 1015880002
FB4 FERRITE BEAD        2773021447 1016350007
FB5 FERRITE BEAD        2773021447 1016350007
FB6 FERRITE BEAD,     EXCML32A680U 1015880002
FB7 FERRITE BEAD,     EXCML32A680U 1015880002
FB8 FERRITE BEAD,     EXCML32A680U 1015880002
FB9 COMMON MODE CHOKE   2744051447 1016360002
FB10 FERRITE BEAD        2773021447 1016350007
FB11 FERRITE BEAD,     EXCML32A680U 1015880002
FB12 FERRITE BEAD,     EXCML32A680U 1015880002
FB13 FERRITE BEAD,     EXCML32A680U 1015880002
FB14 FERRITE BEAD,     EXCML32A680U 1015880002
FB15 FERRITE BEAD,     EXCML32A680U 1015880002
FB16 FERRITE BEAD    2512066017YO  1016680007
FB18 FERRITE BEAD,     EXCML32A680U 1015880002
FB19 FERRITE BEAD,     EXCML32A680U 1015880002
FB20 FERRITE BEAD,     EXCML32A680U 1015880002
FB21 FERRITE BEAD        2773021447 1016350007
FB22 FERRITE BEAD        2773021447 1016350007
FB23 FERRITE BEAD        2773021447 1016350007
FB24 FERRITE BEAD        2773021447 1016350007
FB25 FERRITE BEAD        2773021447 1016350007
FB26 FERRITE BEAD,     EXCML32A680U 1015880002
FB27 FERRITE BEAD,     EXCML32A680U 1015880002
FB28 FERRITE BEAD,     EXCML32A680U 1015880002
FB29 FERRITE BEAD,     EXCML32A680U 1015880002
FB30 FERRITE BEAD,     EXCML32A680U 1015880002
FB201 FERRITE BEAD,     EXCML32A680U 1015880002
FB202 FERRITE BEAD    2512066017YO  1016680007
FB203 FERRITE BEAD    2512066017YO  1016680007
FB301 FERRITE BEAD,     EXCML32A680U 1015880002
FB302 FERRITE BEAD,     EXCML32A680U 1015880002
FB303 FERRITE BEAD,     EXCML32A680U 1015880002
FB304 FERRITE BEAD,     EXCML32A680U 1015880002
FB305 FERRITE BEAD,     EXCML32A680U 1015880002
FB401 FERRITE BEAD,     EXCML32A680U 1015880002
FB402 FERRITE BEAD,     EXCML32A680U 1015880002
FL1 FILTER, 48.305MHZ,     FN-3538 1016710003
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FL2 FILTER USB OPERATION          1015540007
FL3 FILTER LSB OPERATION          1015550002
FL4 FILTER ISB/AM OPERATION       1015560008
J1 CONNECTOR HEADER 34PIN  MALE  1016840004
J2 CONNECTOR HEADER 12PIN MALE   1016890001
J3 CONNECTOR HEADER 10PIN MALE   1016830009
J401 HEADER, PC, 14 PIN DUAL       1008180009
J402 CONNECTOR HEADER 10 PIN MALE  1016450001
J403 CONNECTOR, HEADER, 10 PIN MALE 1010800027
L1 INDUCTOR, SMT, 390UH, 5%      1013703910
L3 INDUCTOR, SMT, 2.7UH, 5%      1013702794
L4 INDUCTOR, SMT, 2.7UH, 5%      1013702794
L5 INDUCTOR, SMT, 2.7UH, 5%      1013702794
L6 INDUCTOR, SMT, 2.7UH, 5%      1013702794
L7 INDUCTOR, SMT, 220UH, 5%      1013702212
L8 INDUCTOR, SMT, 220UH, 5%      1013702212
L9 INDUCTOR, SMT, 220UH, 5%      1013702212
L10 INDUCTOR, SMT, 220UH, 5%      1013702212
L11 INDUCTOR, SMT, 2.7UH, 5%      1013702794
L12 INDUCTOR, SMT, 2.7UH, 5%      1013702794
L13 INDUCTOR, SMT, 2.7UH, 5%      1013702794
L17 INDUCTOR, SMT, 2.7UH, 5%      1013702794
L20 INDUCTOR, SMT, .18UH, 5%      1013701887
L21 INDUCTOR, SMT, .18UH, 5%      1013701887
L22 INDUCTOR, SMT, 2.7UH, 5%      1013702794
L23 INDUCTOR, SMT, 390UH, 5%      1013703910
L24 INDUCTOR, SMT, 390UH, 5%      1013703910
L202 INDUCTOR, SMT, 12UH, 5%       1013701208
L203 INDUCTOR, SMT, 12UH, 5%       1013701208
P3 CONNECTOR, RF, RIGHT ANGLE    1010730002
P4 CONNECTOR, RF, RIGHT ANGLE    1010730002
P5 CONNECTOR, RF, RIGHT ANGLE    1010730002
P6 HEADER, PIN STRIP,  3 PIN     1011230020
P201 HEADER, PIN STRIP,  3 PIN     1011230020
Q3 TRANSISTOR, P-CH, FET   25P03L 1016810008
Q4 TRANSISTOR, P-CH, FET   25P03L 1016810008
Q5 TRANSISTOR, N-CH, FET   2N7002 1013080033
Q6 TRANSISTOR, NPN     MMBT4124  1013090039
Q7 TRANSISTOR, NPN  SI.    MJD200 1016640005
Q8 TRANSISTOR, N-CH, FET   2N7002 1013080033
Q9 TRANSISTOR, N-CH, FET   2N7002 1013080033
Q10 TRANSISTOR, N-CH, FET   2N7002 1013080033
Q11 TRANSISTOR, N-CH, FET   2N7002 1013080033
Q12 TRANSISTOR, NPN     MMBT4124  1013090039
Q13 TRANSISTOR, NPN     MMBT4124  1013090039
Q14 TRANSISTOR, N-CH, FET   2N7002 1013080033
Q15 TRANSISTOR, N-CH, FET   2N7002 1013080033
Q16 TRANSISTOR, N-CH, FET   2N7002 1013080033
R1 RESISTOR  820, 5%, 1/8W       1013808215
R2 RESISTOR 2.00K, 1%  1/8W      1014680000
R3 RESISTOR  820, 5%, 1/8W       1013808215
R4 RESISTOR  820, 5%, 1/8W       1013808215
R5 RESISTOR 2.00K, 1%  1/8W      1014680000
R6 RESISTOR  820, 5%, 1/8W       1013808215
R7 RESISTOR  27, 5%, 1/8W        1013802705
R8 RESISTOR  820, 5%, 1/8W       1013808215
R9 RESISTOR  820, 5%, 1/8W       1013808215
R10 RESISTOR  820, 5%, 1/8W       1013808215
R11 RESISTOR  470, 5%, 1/8W       1013804716
R12 RESISTOR  470, 5%, 1/8W       1013804716
R13 RESISTOR  470, 5%, 1/8W       1013804716
R14 RESISTOR  120, 5%, 1/8W       1013801211
R15 RESISTOR  27, 5%, 1/8W        1013802705
R17 RESISTOR  470, 5%, 1/8W       1013804716
R18 RESISTOR  470, 5%, 1/8W       1013804716
R19 RESISTOR  470, 5%, 1/8W       1013804716
R20 RESISTOR  100, 5%, 1/8W       1013801016
R21 RESISTOR  100, 5%, 1/8W       1013801016
R22 RESISTOR  100, 5%, 1/8W       1013801016
R24 RESISTOR  100, 5%, 1/8W       1013801016
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R25 RESISTOR  100K, 5%, 1/8W      1013801041
R26 RESISTOR  100, 5%, 1/8W       1013801016
R27 RESISTOR  100K, 5%, 1/8W      1013801041
R28 RESISTOR  100, 5%, 1/8W       1013801016
R29 RESISTOR  100K, 5%, 1/8W      1013801041
R30 RESISTOR  100K, 5%, 1/8W      1013801041
R31 RESISTOR  47K, 5%, 1/8W       1013804732
R32 RESISTOR  47K, 5%, 1/8W       1013804732
R33 RESISTOR  100K, 5%, 1/8W      1013801041
R34 RESISTOR  47K, 5%, 1/8W       1013804732
R35 RESISTOR  47K, 5%, 1/8W       1013804732
R36 RESISTOR  100K, 5%, 1/8W      1013801041
R37 RESISTOR  100K, 5%, 1/8W      1013801041
R38 RESISTOR, 274, 1%, 1/8W       1016010001
R39 RESISTOR, 274, 1%, 1/8W       1016010001
R40 RESISTOR  100, 5%, 1/8W       1013801016
R41 RESISTOR  22, 5%, 1/8W        1013802209
R45 RESISTOR  27, 5%, 1/8W        1013802705
R46 RESISTOR  100, 5%, 1/8W       1013801016
R47 RESISTOR  27, 5%, 1/8W        1013802705
R51 RESISTOR  27, 5%, 1/8W        1013802705
R55 RESISTOR  2.7K, 5%, 1/8W      1013802721
R56 RESISTOR  2.2K, 5%, 1/8W      1013802225
R57 RESISTOR  1.8K, 5%, 1/8W      1013801822
R58 RESISTOR  8.2K, 5%, 1/8W      1013808223
R59 RESISTOR  6.8K, 5%, 1/8W      1013806824
R60 RESISTOR, 10K, 1% 1/10W       1016420005
R61 RESISTOR  22K, 5%, 1/8W       1013802233
R63 RESISTOR  1.5K, 5%, 1/8W      1013801521
R64 RESISTOR  100, 5%, 1/8W       1013801016
R65 RESISTOR  560K, 5%, 1/8W      1013805640
R67 RESISTOR  1.5K, 5%, 1/8W      1013801521
R68 RESISTOR  100K, 5%, 1/8W      1013801041
R69 RESISTOR, 1K, 1%, 1/10W       1016850000
R70 POT. 100K, 10%, 3/4W, 15 TURNS 0338490051
R71 RESISTOR, 10K, 1% 1/10W       1016420005
R72 RESISTOR  100K, 5%, 1/8W      1013801041
R73 RESISTOR, 10K, 1% 1/10W       1016420005
R74 RESISTOR  47K, 5%, 1/8W       1013804732
R75 RESISTOR  8.2K, 5%, 1/8W      1013808223
R76 RESISTOR  5.6K, 5%, 1/8W      1013805623
R77 POT.   2K, 10%, 3/4W, 15 TURNS 0338490060
R78 POT.   2K, 10%, 3/4W, 15 TURNS 0338490060
R80 RESISTOR, 1K, 1%, 1/10W       1016850000
R81 RESISTOR  22, 5%, 1/8W        1013802209
R82 RESISTOR  10, 5%, 1/8W        1013801008
R83 RESISTOR  1.8K, 5%, 1/8W      1013801822
R84 RESISTOR  100K, 5%, 1/8W      1013801041
R85 RESISTOR  4.7K, 5%, 1/8W      1013804724
R86 RESISTOR  4.7K, 5%, 1/8W      1013804724
R87 RESISTOR, 10K, 1% 1/10W       1016420005
R88 RESISTOR  120K, 5%, 1/8W      1013801245
R89 RESISTOR, 10K, 1% 1/10W       1016420005
R90 RESISTOR  100K, 5%, 1/8W      1013801041
R91 RESISTOR, 10K, 1% 1/10W       1016420005
R92 RESISTOR, 10K, 1% 1/10W       1016420005
R93 RESISTOR  1.2K, 5%, 1/8W      1013801229
R94 RESISTOR  12K, 5%, 1/8W       1013801237
R95 RESISTOR  390, 5%, 1/8W       1013803914
R96 RESISTOR, 10K, 1% 1/10W       1016420005
R97 RESISTOR, 1K, 1%, 1/10W       1016850000
R101 RESISTOR 26.1K, 1%  1/8W      1014790000
R102 RESISTOR 8.66K, 1%  1/8W      1014730007
R103 RESISTOR 1.00K, 1% 1/8W       1014670004
R104 RESISTOR, 68.1K, 1%, 1/10W    1017080003
R105 RESISTOR, 10K, 1% 1/10W       1016420005
R106 RESISTOR  330, 5%, 1/8W       1013803311
R107 RESISTOR  4.7K, 5%, 1/8W      1013804724
R108 RESISTOR  4.7K, 5%, 1/8W      1013804724
R109 RESISTOR, 1K, 1%, 1/10W       1016850000
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Figure 8.12  1A2A4 Digital IF Assembly 
Parts List (Sheet 3 of 3) 
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R429 RESISTOR, 10K, 1% 1/10W       1016420005
R430 RESISTOR   0.0,  0%, 1/4W     1011600021
R431 RESISTOR, 1K, 1%, 1/10W       1016850000
R432 RESISTOR, 1K, 1%, 1/10W       1016850000
R433 RESISTOR, 1K, 1%, 1/10W       1016850000
R434 RESISTOR, 10K, 1% 1/10W       1016420005
R435 RESISTOR, 1K, 1%, 1/10W       1016850000
R436 RESISTOR, 1K, 1%, 1/10W       1016850000
R437 RESISTOR, 10K, 1% 1/10W       1016420005
R438 RESISTOR, 10K, 1% 1/10W       1016420005
R439 RESISTOR, 10K, 1% 1/10W       1016420005
R440 RESISTOR, 10K, 1% 1/10W       1016420005
R441 RESISTOR, 10K, 1% 1/10W       1016420005
R442 RESISTOR, 10K, 1% 1/10W       1016420005
R443 RESISTOR  4.7K, 5%, 1/8W      1013804724
R444 RESISTOR, 10K, 1% 1/10W       1016420005
R445 RESISTOR, 1K, 1%, 1/10W       1016850000
R446 RESISTOR, 10K, 1% 1/10W       1016420005
R447 RESISTOR, 10K, 1% 1/10W       1016420005
R448 RESISTOR, 10K, 1% 1/10W       1016420005
T1 TRANSFORMER, RF 1:1  ADT1-6T  1016670001
T2 TRANSFORMER, RF, 4:1 TCM4-1W  1015780008
T3 TRANSFORMER, RF, 4:1 TCM4-1W  1015780008
T4 TRANSFORMER, RF, 2.5:1  T2.5-6 1016690002
T6 TRANSFORMER, RF, 36:1  T36-1  1015860001
T7 TRANSFORMER, RF, 36:1  T36-1  1015860001
T8 TRANSFORMER, RF, 36:1  T36-1  1015860001
T9 TRANSFORMER, RF, 36:1  T36-1  1015860001
T11 TRANSFORMER, RF, 16:1 T16-6T  1015820000
T12 TRANSFORMER, RF, 16:1 T16-6T  1015820000
T201 TRANSFORMER, RF 4:1      T4-6T 1015650007
T202 COMMON MODE CHOKE,  PE-68624  1015660002
T203 TRANSFORMER, RF 1:1  ADT1-6T  1016670001
T301 COMMON MODE CHOKE,  PE-68624  1015660002
T302 COMMON MODE CHOKE,  PE-68624  1015660002
T303 COMMON MODE CHOKE     23Z104SM 1016430001
T305 COMMON MODE CHOKE     23Z104SM 1016430001
T306 COMMON MODE CHOKE     23Z104SM 1016430001
T307 COMMON MODE CHOKE     23Z104SM 1016430001
T308 COMMON MODE CHOKE     23Z104SM 1016430001
T309 COMMON MODE CHOKE     23Z104SM 1016430001
T310 COMMON MODE CHOKE     23Z104SM 1016430001
T401 COMMON MODE CHOKE     23Z104SM 1016430001
TP1 TEST POINT, RED               1011130033
TP201 TEST POINT, RED               1011130033
U1 IC. LINEAR, VGA      AD8331ARQ 1015590004
U2 IC. LINEAR,             RF3378 1016600003
U3 IC.  LINEAR   PI5A4624        1015850006
U4 IC.  LINEAR   PI5A4624        1015850006
U5 IC.  LINEAR   PI5A4624        1015850006
U6 IC.  LINEAR   PI5A4624        1015850006
U7 IC. LINEAR, VGA      AD8331ARQ 1015590004
U8 IC. LINEAR, VGA      AD8331ARQ 1015590004
U9 IC LINEAR            MC34074  1014100003
U10 IC. LINEAR,             RF3378 1016600003
U11 IC. DIGITAL,              4584 1016060009
U12 IC. LINEAR,             RF3378 1016600003
U13 IC. LINEAR,             RF3378 1016600003
U14 IC. LINEAR,             RF3378 1016600003
U15 IC LINEAR             MC34072 1014090008
U17 IC. LINEAR,      LTC1565-31CS8 1015890008
U18 IC. LINEAR,      LTC1565-31CS8 1015890008
U19 IC LINEAR            MC34074  1014100003
U20 IC LINEAR            MC34074  1014100003
U21 IC.  LINEAR            LM2903D 1015940005
U201 IC. DIGITAL, DDS AD9857AST    1015570003
U202 IC. DIGITAL,           ADF4001 1016660006
U203 OSCILLATOR, VCXO      5.005MHZ 1015950001
U204 IC. DIGITAL          74LVC374A 1015970001
U205 IC. DIGITAL          74LVC374A 1015970001
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U206 IC. DIGITAL          74LVC374A 1015970001
U207 IC. DIGITAL,          PS2801-4 1016030002
U208 IC. LINEAR,     LT1713CMS8    1015770002
U209 IC. DIGITAL, HEX INV.   74AC04 1013110030
U301 IC. DIGITAL, A/D  LTC1402CGN  1015690009
U302 IC. DIGITAL, A/D  LTC1402CGN  1015690009
U303 IC. DIGITAL, A/D    LTC1401CS8 1015600000
U304 IC. DIGITAL, A/D    LTC1401CS8 1015600000
U305 IC. DIGITAL, A/D    LTC1401CS8 1015600000
U306 IC. DIGITAL, D/A  LTC2601CDD  1015610005
U307 IC. DIGITAL, D/A  LTC2601CDD  1015610005
U308 IC. DIGITAL, D/A   LTC2621CDD 1015620001
U309 IC. DIGITAL, D/A   LTC2621CDD 1015620001
U310 IC. DIGITAL, D/A   LTC2621CDD 1015620001
U311 IC. LINEAR,            REF3212 1016760001
U312 IC. LINEAR,            REF3230 1016770006
U313 IC. DIGITAL, D/A   LTC2621CDD 1015620001
U314 IC. DIGITAL, A/D   LTC1598LCG 1015740006
U315 IC. DIGITAL, D/A  LTC2601CDD  1015610005
U316 IC. LINEAR,            REF3230 1016770006
U317 IC. DIGITAL,       SN65LVDS047 1016750005
U318 IC. DIGITAL,         SN65LVDT2 1016740000
U401 IC. DIGITAL, DSP ADSP-21262   1015520006
U402 IC. DIGITAL,         74LVC373A 1015960006
U403 IC. DIGITAL,     AT25F2048N   1015700004
U404 IC. DIGITAL,         74LVC157A 1016470002
U405 IC. DIGITAL,         74LVC138A 1015990002
U406 IC. DIGITAL           74LVC32A 1016000006
U407 IC. DIGITAL,         TL7733BCD 1016370008
U408 IC. DIGITAL            EPM3064 1017070008
U409 IC. DIGITAL,          PS2801-4 1016030002
U410 IC. DIGITAL,         74LVC244A 1015980007
U411 IC. DIGITAL          74LVC374A 1015970001
U412 IC. DIGITAL,          PS2801-4 1016030002
U413 IC LINEAR, VOLT REG,LT1521-3.3 1015330002
U414 IC. LINEAR           LT1963AEQ 1015750001
U415 IC. DIGITAL,         74LVC244A 1015980007
U416 IC. DIGITAL,          PS2801-4 1016030002
U417 IC. DIGITAL,          PS2801-1 1016020007
U418 IC. DIGITAL,          PS2801-4 1016030002
U419 IC. DIGITAL,       SN65LVDS047 1016750005
U420 IC. DIGITAL,         SN65LVDT2 1016740000
U421 IC. DIGITAL,          PS2801-1 1016020007
X1 MIXER, ADE-2                  1016700008
X401 CRYSTAL, 12.500MHZ            1015760007
 SHIELD 6.5X3.25X.5            1017190003
 SHIELD 2.25X1.5X.5            1017200009

MOUNTING PLATE, DIGITAL IF 8121081602
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R110 RESISTOR  560, 5%, 1/8W       1013805615
R111 RESISTOR  2.7K, 5%, 1/8W      1013802721
R112 RESISTOR  12K, 5%, 1/8W       1013801237
R113 RESISTOR  100K, 5%, 1/8W      1013801041
R114 RESISTOR  100K, 5%, 1/8W      1013801041
R115 RESISTOR, 10K, 1% 1/10W       1016420005
R116 RESISTOR, 1K, 1%, 1/10W       1016850000
R117 RESISTOR 5.76K, 1%  1/8W      1014710006
R118 RESISTOR 26.1K, 1%  1/8W      1014790000
R119 RESISTOR  2.2K, 5%, 1/8W      1013802225
R121 RESISTOR, 68.1K, 1%, 1/10W    1017080003
R201 RESISTOR  4.7K, 5%, 1/8W      1013804724
R202 RESISTOR  5.6K, 5%, 1/8W      1013805623
R203 RESISTOR 51.1K, 1%  1/8W      1014810001
R204 RESISTOR 49.9 1% 1/8W         1014640008
R205 RESISTOR 2.00K, 1%  1/8W      1014680000
R206 RESISTOR 1.00K, 1% 1/8W       1014670004
R207 RESISTOR 49.9 1% 1/8W         1014640008
R208 RESISTOR 49.9 1% 1/8W         1014640008
R209 RESISTOR, 10K, 1% 1/10W       1016420005
R210 RESISTOR 49.9 1% 1/8W         1014640008
R211 RESISTOR, 10K, 1% 1/10W       1016420005
R212 RESISTOR, 10K, 1% 1/10W       1016420005
R213 RESISTOR, 10K, 1% 1/10W       1016420005
R214 RESISTOR, 1K, 1%, 1/10W       1016850000
R215 RESISTOR, 1K, 1%, 1/10W       1016850000
R216 RESISTOR, 1K, 1%, 1/10W       1016850000
R217 RESISTOR, 1K, 1%, 1/10W       1016850000
R218 RESISTOR 49.9 1% 1/8W         1014640008
R219 RESISTOR  470, 5%, 1/8W       1013804716
R301 RESISTOR 3.74K, 1%, 1/8W      1014690005
R302 RESISTOR 3.74K, 1%, 1/8W      1014690005
R303 RESISTOR, 30.1K, 1% 1/10W       1016860005
R304 RESISTOR, 30.1K, 1% 1/10W       1016860005
R305 RESISTOR, 30.1K, 1% 1/10W       1016860005
R306 RESISTOR, 10K, 1% 1/10W       1016420005
R307 RESISTOR, 30.1K, 1% 1/10W       1016860005
R308 RESISTOR, 10K, 1% 1/10W       1016420005
R309 RESISTOR  100, 5%, 1/8W       1013801016
R310 RESISTOR  100, 5%, 1/8W       1013801016
R311 RESISTOR, 10K, 1% 1/10W       1016420005
R312 RESISTOR  100, 5%, 1/8W       1013801016
R401 RESISTOR, 10K, 1% 1/10W       1016420005
R402 RESISTOR, 10K, 1% 1/10W       1016420005
R403 RESISTOR, 10K, 1% 1/10W       1016420005
R404 RESISTOR  1M, 5%, 1/8W        1013801059
R405 RESISTOR  4.7K, 5%, 1/8W      1013804724
R406 RESISTOR, 10K, 1% 1/10W       1016420005
R407 RESISTOR, 1K, 1%, 1/10W       1016850000
R408 RESISTOR, 10K, 1% 1/10W       1016420005
R409 RESISTOR, 10K, 1% 1/10W       1016420005
R410 RESISTOR, 10K, 1% 1/10W       1016420005
R411 RESISTOR, 10K, 1% 1/10W       1016420005
R412 RESISTOR, 10K, 1% 1/10W       1016420005
R413 RESISTOR, 10K, 1% 1/10W       1016420005
R414 RESISTOR 2.00K, 1%  1/8W      1014680000
R415 RESISTOR  10, 5%, 1/8W        1013801008
R416 RESISTOR, 10K, 1% 1/10W       1016420005
R417 RESISTOR, 10K, 1% 1/10W       1016420005
R418 RESISTOR, 10K, 1% 1/10W       1016420005
R419 RESISTOR, 10K, 1% 1/10W       1016420005
R420 RESISTOR, 10K, 1% 1/10W       1016420005
R421 RESISTOR, 10K, 1% 1/10W       1016420005
R422 RESISTOR, 10K, 1% 1/10W       1016420005
R423 RESISTOR, 10K, 1% 1/10W       1016420005
R424 RESISTOR, 10K, 1% 1/10W       1016420005
R425 RESISTOR, 10K, 1% 1/10W       1016420005
R426 RESISTOR, 10K, 1% 1/10W       1016420005
R427 RESISTOR, 10K, 1% 1/10W       1016420005
R428 RESISTOR, 10K, 1% 1/10W       1016420005
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Figure 8.13  1A2A4 Digital IF Assembly – Component Location Diagram 
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Figure 8.14  1A2A4 Digital IF Assembly - Schematic 
Diagram (Sheet 1 of 9) 
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 Figure 8.14  1A2A4 Digital IF Assembly – Schematic Diagram (Sheet 2 of 9) 
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Figure 8.14  1A2A4 Digital IF Assembly - Schematic 
Diagram (Sheet 3 of 9) 
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 Figure 8.14  1A2A4 Digital IF Assembly – Schematic Diagram (Sheet 4 of 9) 
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Figure 8.14  1A2A4 Digital IF Assembly - Schematic 
Diagram (Sheet 5 of 9) 
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Figure 8.14  1A2A4 Digital IF Assembly – Schematic Diagram (Sheet 6 of 9) 
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Figure 8.14  1A2A4 Digital IF Assembly - Schematic 
Diagram (Sheet 7 of 9) 
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Figure 8.14  1A2A4 Digital IF Assembly – Schematic Diagram (Sheet 8 of 9) 
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Figure 8.14  1A2A4 Digital IF Assembly - Schematic 
Diagram (Sheet 9 of 9) 
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Ref 
Symbol Description Sunair      

Part No.
Notes/
Rev

PC Assembly, Digital Audio Board 8121090091 A
C1 CAP. 1800PF, 200V, NPO,2%     1017130001
C2 CAP. 4700PF, 200V, NPO, 2%    1017140006
C3 CAP. 8200PF, 200V, NPO, 2%    1017150001
C4 CAP. 1800PF, 200V, NPO,2%     1017130001
C5 CAP. 4700PF, 200V, NPO, 2%    1017140006
C6 CAP. 8200PF, 200V, NPO, 2%    1017150001
C7 CAP. 1800PF, 200V, NPO,2%     1017130001
C8 CAP. 4700PF, 200V, NPO, 2%    1017140006
C9 CAP. 8200PF, 200V, NPO, 2%    1017150001
C10 CAP.    1UF,    16V,   20%    1013050037
C11 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C12 CAP.    1UF,    16V,   20%    1013050037
C13 CAP.    1UF,    16V,   20%    1013050037
C14 CAP.   10UF,   16V,     20%   1013060032
C15 CAP. 47UF, 10V, 10%           1016460007
C16 CAP.    1UF,    16V,   20%    1013050037
C17 CAP.    1UF,    16V,   20%    1013050037
C18 CAP.    1UF,    16V,   20%    1013050037
C19 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C20 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C21 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C22 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C23 CAP.   10UF,   16V,     20%   1013060032
C24 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C25 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C26 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C27 CAP.   10UF,   16V,     20%   1013060032
C28 CAP.   10UF,   16V,     20%   1013060032
C29 CAP.   10UF,   16V,     20%   1013060032
C30 CAP.   10UF,   16V,     20%   1013060032
C31 CAP.   10UF,   16V,     20%   1013060032
C32 CAP. 10UF, 35V, 10%           1016540001
C33 CAP. 10UF, 35V, 10%           1016540001
C34 CAP.  .1UF,  50V, X7R, 20%    1013040031
C35 CAP.    470UF,   50V          0280890001
C36 CAP. 10UF, 35V, 10%           1016540001
C37 CAP.   0.47UF,   50V, X7R, 20% 0283377771
C38 CAP.  0.47UF, 16V, X7R, 20%   1015870007
C39 CAP. 1800PF, 200V, NPO,2%     1017130001
C40 CAP. 4700PF, 200V, NPO, 2%    1017140006
C41 CAP. 8200PF, 200V, NPO, 2%    1017150001
C42 CAP.    1UF,    16V,   20%    1013050037
C43 CAP. 1800PF, 200V, NPO,2%     1017130001
C44 CAP. 4700PF, 200V, NPO, 2%    1017140006
C45 CAP. 8200PF, 200V, NPO, 2%    1017150001
C46 CAP.    1UF,    16V,   20%    1013050037
C47 CAP. 1800PF, 200V, NPO,2%     1017130001
C48 CAP. 4700PF, 200V, NPO, 2%    1017140006
C49 CAP. 8200PF, 200V, NPO, 2%    1017150001
C50 CAP.    1UF,    16V,   20%    1013050037
C51 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C52 CAP. 10UF, 35V, 10%           1016540001
C53 CAP. 10UF, 35V, 10%           1016540001
C54 CAP. 10UF, 35V, 10%           1016540001
C55 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C56 CAP. 10UF, 35V, 10%           1016540001
C57 CAP. 10UF, 35V, 10%           1016540001
C58 CAP.  .1UF,  50V, X7R, 20%    1013040031
C59 CAP.   10UF,   16V,     20%   1013060032
C60 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C61 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C62 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C63 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C64 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C65 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C66 CAP.   10UF,   16V,     20%   1013060032
C67 CAP.   10UF,   16V,     20%   1013060032
C68 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C69 CAP.    1UF,    16V,   20%    1013050037
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C70 CAP.   10UF,   16V,     20%   1013060032
C71 CAP.    1UF,    16V,   20%    1013050037
C72 CAP.    1UF,    16V,   20%    1013050037
C73 CAP.   10UF,   16V,     20%   1013060032
C74 CAP.   10UF,   16V,     20%   1013060032
C75 CAP.  .1UF,  50V, X7R, 20%    1013040031
C76 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C77 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C78 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C79 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C80 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C81 CAP. 1500PF, 200V, NPO, 2%    1017120005
C82 CAP. 1500PF, 200V, NPO, 2%    1017120005
C83 CAP. 330PF, 200V NPO, 2%      1017110000
C84 CAP. 1500PF, 200V, NPO, 2%    1017120005
C85 CAP. 1500PF, 200V, NPO, 2%    1017120005
C86 CAP. 330PF, 200V NPO, 2%      1017110000
C87 CAP. 1500PF, 200V, NPO, 2%    1017120005
C88 CAP. 1500PF, 200V, NPO, 2%    1017120005
C89 CAP. 330PF, 200V NPO, 2%      1017110000
C90 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C91 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C92 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C93 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C94 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C95 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C96 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C97 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C98 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C99 CAP. 1500PF, 200V, NPO, 2%    1017120005
C100 CAP. 1500PF, 200V, NPO, 2%    1017120005
C101 CAP. 330PF, 200V NPO, 2%      1017110000
C102 CAP. 1500PF, 200V, NPO, 2%    1017120005
C103 CAP. 1500PF, 200V, NPO, 2%    1017120005
C104 CAP. 330PF, 200V NPO, 2%      1017110000
C105 CAP. 1500PF, 200V, NPO, 2%    1017120005
C106 CAP. 1500PF, 200V, NPO, 2%    1017120005
C107 CAP. 330PF, 200V NPO, 2%      1017110000
C108 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C109 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C110 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C111 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C112 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C113 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C114 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C115 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C116 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C117 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C118 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C119 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C120 CAP.  .1UF,  50V, X7R, 20%    1013040031
C121 CAP.  0.47UF, 16V, X7R, 20%   1015870007
C122 CAP.  .1UF,  50V, X7R, 20%    1013040031
C123 CAP.    1UF,    16V,   20%    1013050037
C124 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C125 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C126 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C127 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C128 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C129 CAP.   10UF,   16V,     20%   1013060032
C130 CAP.   10UF,   16V,     20%   1013060032
C131 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C132 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C133 CAP. 0.01UF, 16V, X7R,  10%   1016390009
C134 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C135 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C136 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C137 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C138 CAP. 0.1UF, 16V, X7R,  10%    1016400004
C139 CAP. 0.1UF, 16V, X7R,  10%    1016400004
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C140 CAP. 0.1UF, 16V, X7R,  10%    1016400004
CR1 DIODE, SIGNAL, SIL     MMBD914 1013150031
CR2 DIODE, SIGNAL, SIL     MMBD914 1013150031
CR3 DIODE, SIGNAL, SIL     MMBD914 1013150031
CR4 DIODE, SIGNAL, SIL     MMBD914 1013150031
CR5 DIODE, SIGNAL, SIL     MMBD914 1013150031
CR6 DIODE, SIGNAL, SIL     MMBD914 1013150031
CR7 DIODE, SIGNAL, SIL     MMBD914 1013150031
CR8 DIODE, SIGNAL, SIL     MMBD914 1013150031
CR9 DIODE, SIGNAL, SIL     MMBD914 1013150031
CR10 DIODE, SIGNAL, SIL     MMBD914 1013150031
CR11 DIODE, SIGNAL, SIL     MMBD914 1013150031
CR12 DIODE, SIGNAL, SIL     MMBD914 1013150031
CR13 DIODE, LED, RED       550-2405 1008480029
CR14 DIODE, SIGNAL, SIL     MMBD914 1013150031
CR15 DIODE, SIGNAL, SIL     MMBD914 1013150031
CR16 DIODE, SIGNAL, SIL     MMBD914 1013150031
CR17 DIODE, SIGNAL, SIL     MMBD914 1013150031
CR18 DIODE, SIGNAL, SIL     MMBD914 1013150031
CR19 DIODE, SIGNAL, SIL     MMBD914 1013150031
FB1 FERRITE BEAD        2773021447 1016350007
FB2 FERRITE BEAD        2773021447 1016350007
FB3 FERRITE BEAD        2773021447 1016350007
J1 CONNECTOR HEADER 34PIN  MALE  1016840004
K1 RELAY, DPDT, 28V, .3A         1013120001
K2 RELAY, DPDT, 12V, PC MOUNT    1014040001
K3 RELAY, DPDT, 12V, PC MOUNT    1014040001
K4 RELAY, DPDT, 12V, PC MOUNT    1014040001
P3 HEADER, PIN STRIP,  3 PIN     1011230020
P4 HEADER, PIN STRIP,  3 PIN     1011230020
P5 HEADER, PIN STRIP,  3 PIN     1011230020
P6 HEADER, PIN STRIP,  3 PIN     1011230020
Q1 TRANSISTOR, N-CH,  FET  12NF06 1016560001
Q2 TRANSISTOR, N-CH, FET   2N7002 1013080033
Q3 TRANSISTOR, N-CH, FET   2N7002 1013080033
Q4 TRANSISTOR, N-CH, FET   2N7002 1013080033
Q5 TRANSISTOR, N-CH, FET   2N7002 1013080033
Q6 TRANSISTOR, N-CH, FET   2N7002 1013080033
Q7 TRANSISTOR, N-CH, FET   2N7002 1013080033
Q9 TRANSISTOR, N-CH, FET   2N7002 1013080033
Q10 TRANSISTOR, N-CH, FET   2N7002 1013080033
Q11 TRANSISTOR, N-CH, FET   2N7002 1013080033
Q12 TRANSISTOR, N-CH, FET   2N7002 1013080033
R1 RESISTOR  68, 5%, 1/8W        1013806808
R2 POT.  500, 10%, 3/4W, 15 TURNS 0338490078
R3 RESISTOR 8.66K, 1%  1/8W      1014730007
R4 RESISTOR 16.9K, 1%  1/8W      1014760003
R5 RESISTOR 3.74K, 1%  1/8W      1014690005
R6 RESISTOR 15.0K, 1%  1/8W      1014750008
R7 RESISTOR 5.76K, 1%  1/8W      1014710006
R8 RESISTOR 25.5K, 1%  1/8W      1014780004
R9 RESISTOR  68, 5%, 1/8W        1013806808
R10 POT.  500, 10%, 3/4W, 15 TURNS 0338490078
R11 RESISTOR 8.66K, 1%  1/8W      1014730007
R12 RESISTOR 16.9K, 1%  1/8W      1014760003
R13 RESISTOR 3.74K, 1%  1/8W      1014690005
R14 RESISTOR 15.0K, 1%  1/8W      1014750008
R15 RESISTOR 5.76K, 1%  1/8W      1014710006
R16 RESISTOR 25.5K, 1%  1/8W      1014780004
R17 RESISTOR, 10K, 1% 1/10W       1016420005
R18 RESISTOR 120K, 5%, 1/8W       1013801245
R19 RESISTOR 8.66K, 1%  1/8W      1014730007
R20 RESISTOR 16.9K, 1%  1/8W      1014760003
R21 RESISTOR 3.74K, 1%  1/8W      1014690005
R22 RESISTOR 15.0K, 1%  1/8W      1014750008
R23 RESISTOR 5.76K, 1%  1/8W      1014710006
R24 RESISTOR 25.5K, 1%  1/8W      1014780004
R25 RESISTOR  100K, 5%, 1/8W      1013801041
R26 RESISTOR, 10K, 1% 1/10W       1016420005
R27 RESISTOR, 10K, 1% 1/10W       1016420005
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R28 RESISTOR, 10K, 1% 1/10W       1016420005
R29 RESISTOR, 10K, 1% 1/10W       1016420005
R30 RESISTOR  39K, 5%, 1/8W       1013803931
R31 RESISTOR, 10K, 1% 1/10W       1016420005
R32 RESISTOR  39K, 5%, 1/8W       1013803931
R33 RESISTOR, 10K, 1% 1/10W       1016420005
R34 RESISTOR, 10K, 1% 1/10W       1016420005
R35 RESISTOR, 10K, 1% 1/10W       1016420005
R36 RESISTOR, 10K, 1% 1/10W       1016420005
R37 RESISTOR  1M, 5%, 1/8W        1013801059
R38 RESISTOR, 10K, 1% 1/10W       1016420005
R39 RESISTOR, 10K, 1% 1/10W       1016420005
R40 RESISTOR 2.00K, 1%  1/8W      1014680000
R41 RESISTOR 8.66K, 1%  1/8W      1014730007
R42 RESISTOR, 10K, 1% 1/10W       1016420005
R43 RESISTOR, 10K, 1% 1/10W       1016420005
R44 RESISTOR, 10K, 1% 1/10W       1016420005
R45 RESISTOR  100K, 5%, 1/8W      1013801041
R46 RESISTOR, 10K, 1% 1/10W       1016420005
R47 RESISTOR, 10K, 1% 1/10W       1016420005
R48 RESISTOR, 10K, 1% 1/10W       1016420005
R49 RESISTOR, 10K, 1% 1/10W       1016420005
R50 RESISTOR  330, 5%, 1/8W       1013803311
R51 RESISTOR  56K, 5%, 1/8W       1013805631
R52 RESISTOR, 10K, 1% 1/10W       1016420005
R53 RESISTOR, 10K, 1% 1/10W       1016420005
R54 RESISTOR, 10K, 1% 1/10W       1016420005
R55 RESISTOR, 10K, 1% 1/10W       1016420005
R56 RESISTOR    33, 10%,   2W     0191800007
R57 RESISTOR    47, 10%,   2W     0163720002
R58 RESISTOR, 10K, 1% 1/10W       1016420005
R59 RESISTOR  100K, 5%, 1/8W      1013801041
R60 RESISTOR 8.66K, 1%  1/8W      1014730007
R61 RESISTOR 16.9K, 1%  1/8W      1014760003
R62 RESISTOR 3.74K, 1%  1/8W      1014690005
R63 RESISTOR 15.0K, 1%  1/8W      1014750008
R64 RESISTOR 5.76K, 1%  1/8W      1014710006
R65 RESISTOR 25.5K, 1%  1/8W      1014780004
R66 RESISTOR, 10K, 1% 1/10W       1016420005
R67 RESISTOR  33K, 5%, 1/8W       1013803337
R68 RESISTOR 8.66K, 1%  1/8W      1014730007
R69 RESISTOR 16.9K, 1%  1/8W      1014760003
R70 RESISTOR 3.74K, 1%  1/8W      1014690005
R71 RESISTOR 15.0K, 1%  1/8W      1014750008
R72 RESISTOR 5.76K, 1%  1/8W      1014710006
R73 RESISTOR 25.5K, 1%  1/8W      1014780004
R74 RESISTOR, 10K, 1% 1/10W       1016420005
R75 RESISTOR  33K, 5%, 1/8W       1013803337
R76 RESISTOR 8.66K, 1%  1/8W      1014730007
R77 RESISTOR 16.9K, 1%  1/8W      1014760003
R78 RESISTOR 3.74K, 1%  1/8W      1014690005
R79 RESISTOR 15.0K, 1%  1/8W      1014750008
R80 RESISTOR 5.76K, 1%  1/8W      1014710006
R81 RESISTOR 25.5K, 1%  1/8W      1014780004
R82 RESISTOR, 10K, 1% 1/10W       1016420005
R83 RESISTOR 15.0K, 1%  1/8W      1014750008
R84 POT.  10K, 10%, 3/4W, 15 TURNS 0338490043
R85 POT.  10K, 10%, 3/4W, 15 TURNS 0338490043
R86 RESISTOR, 10K, 1% 1/10W       1016420005
R87 RESISTOR 68K, 5%, 1/8W        1013806832
R88 RESISTOR, 10K, 1% 1/10W       1016420005
R89 RESISTOR, 10K, 1% 1/10W       1016420005
R90 RESISTOR 68K, 5%, 1/8W        1013806832
R91 RESISTOR, 10K, 1% 1/10W       1016420005
R92 RESISTOR 68K, 5%, 1/8W        1013806832
R93 RESISTOR 16.9K, 1%  1/8W      1014760003
R94 RESISTOR 8.66K, 1%  1/8W      1014730007
R95 RESISTOR, 10K, 1% 1/10W       1016420005
R96 RESISTOR  47K, 5%, 1/8W       1013804732
R97 RESISTOR  100K, 5%, 1/8W      1013801041
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R98 RESISTOR, 10K, 1% 1/10W       1016420005
R99 RESISTOR, 10K, 1% 1/10W       1016420005
R100 RESISTOR  100K, 5%, 1/8W      1013801041
R101 RESISTOR  100K, 5%, 1/8W      1013801041
R102 RESISTOR  100K, 5%, 1/8W      1013801041
R103 RESISTOR  100K, 5%, 1/8W      1013801041
R104 RESISTOR 15.0K, 1%  1/8W      1014750008
R105 RESISTOR  100K, 5%, 1/8W      1013801041
R106 RESISTOR, 10K, 1% 1/10W       1016420005
R107 RESISTOR  100K, 5%, 1/8W      1013801041
R108 RESISTOR  100K, 5%, 1/8W      1013801041
R109 RESISTOR, 10K, 1% 1/10W       1016420005
R110 RESISTOR, 10K, 1% 1/10W       1016420005
R111 RESISTOR, 10K, 1% 1/10W       1016420005
R112 RESISTOR, 10K, 1% 1/10W       1016420005
R113 RESISTOR, 10K, 1% 1/10W       1016420005
R114 RESISTOR, 10K, 1% 1/10W       1016420005
R115 RESISTOR  39K, 5%, 1/8W       1013803931
R116 RESISTOR  1K, 5%, 1/8W        1013801024
R117 RESISTOR  47K, 5%, 1/8W       1013804732
R118 POT.   1K, 10%, 3/4W, 15 TURNS 0338490019
R119 RESISTOR, 10K, 1% 1/10W       1016420005
R120 RESISTOR, 10K, 1% 1/10W       1016420005
R121 RESISTOR, 10K, 1% 1/10W       1016420005
R122 RESISTOR, 10K, 1% 1/10W       1016420005
R123 RESISTOR, 10K, 1% 1/10W       1016420005
R124 RESISTOR, 10K, 1% 1/10W       1016420005
R125 RESISTOR  1K, 5%, 1/8W        1013801024
R126 RESISTOR  1K, 5%, 1/8W        1013801024
R127 RESISTOR  1K, 5%, 1/8W        1013801024
R128 RESISTOR  1K, 5%, 1/8W        1013801024
R129 RESISTOR, 10K, 1% 1/10W       1016420005
R130 RESISTOR  1K, 5%, 1/8W        1013801024
R131 RESISTOR, 10K, 1% 1/10W       1016420005
R132 RESISTOR, 10K, 1% 1/10W       1016420005
R133 RESISTOR, 10K, 1% 1/10W       1016420005
R135 RESISTOR, 10K, 1% 1/10W       1016420005
R136 RESISTOR, 10K, 1% 1/10W       1016420005
R137 RESISTOR, 10K, 1% 1/10W       1016420005
R138 RESISTOR, 10K, 1% 1/10W       1016420005
R139 RESISTOR, 10K, 1% 1/10W       1016420005
R140 RESISTOR, 10K, 1% 1/10W       1016420005
R141 RESISTOR, 10K, 1% 1/10W       1016420005
R142 RESISTOR, 10K, 1% 1/10W       1016420005
R143 RESISTOR, 10K, 1% 1/10W       1016420005
R144 RESISTOR, 10K, 1% 1/10W       1016420005
R145 RESISTOR, 10K, 1% 1/10W       1016420005
R146 RESISTOR, 10K, 1% 1/10W       1016420005
R147 RESISTOR, 10K, 1% 1/10W       1016420005
R148 RESISTOR, 10K, 1% 1/10W       1016420005
R149 RESISTOR  560, 5%, 1/8W       1013805615
R150 RESISTOR  560, 5%, 1/8W       1013805615
R151 RESISTOR, 10K, 1% 1/10W       1016420005
R152 POT. 100K, 10%, 3/4W, 15 TURNS 0338490051
R153 RESISTOR     1, 10%, 1/2W     0194770001
R154 RESISTOR  47K, 5%, 1/8W       1013804732
R155 RESISTOR  47K, 5%, 1/8W       1013804732
R156 RESISTOR  47K, 5%, 1/8W       1013804732
R157 RESISTOR  47K, 5%, 1/8W       1013804732
R158 RESISTOR 5.11K, 1%  1/8W      1014700001
R159 RESISTOR 16.9K, 1%  1/8W      1014760003
R160 RESISTOR  1M, 5%, 1/8W        1013801059
R161 RESISTOR  560K, 5%, 1/8W      1013805640
R162 RESISTOR  560K, 5%, 1/8W      1013805640
R163 RESISTOR 3.74K, 1%  1/8W      1014690005
R164 RESISTOR 2.00K, 1%  1/8W      1014680000
R165 RESISTOR 3.74K, 1%  1/8W      1014690005
R166 RESISTOR 2.00K, 1%  1/8W      1014680000
R167 RESISTOR 3.74K, 1%  1/8W      1014690005
R168 RESISTOR 2.00K, 1%  1/8W      1014680000
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R169 RESISTOR  1.5K, 5%, 1/8W      1013801521
R170 RESISTOR  470, 5%, 1/8W       1013804716
R171 RESISTOR, 10K, 1% 1/10W       1016420005
R172 RESISTOR, 10K, 1% 1/10W       1016420005
R173 RESISTOR, 10K, 1% 1/10W       1016420005
R174 RESISTOR 5.11K, 1%  1/8W      1014700001
R175 RESISTOR 2.00K, 1%  1/8W      1014680000
R176 RESISTOR 5.11K, 1%  1/8W      1014700001
R177 RESISTOR 2.00K, 1%  1/8W      1014680000
R178 RESISTOR, 10K, 1% 1/10W       1016420005
R179 RESISTOR, 10K, 1% 1/10W       1016420005
R180 RESISTOR, 10K, 1% 1/10W       1016420005
R181 RESISTOR, 10K, 1% 1/10W       1016420005
R182 RESISTOR, 10K, 1% 1/10W       1016420005
R183 RESISTOR, 10K, 1% 1/10W       1016420005
R184 RESISTOR, 10K, 1% 1/10W       1016420005
R185 RESISTOR, 10K, 1% 1/10W       1016420005
S1 SWITCH, SPST, DIP, 3 POSITION 1016870001
S2 SWITCH, SPST, DIP, 3 POSITION 1016870001
S3 SWITCH, SPST, DIP 8 POSITION  1017160007
S4 SWITCH, SPST, DIP 8 POSITION  1017160007
T1 TRANSFORMER, MODEM V.90       1013280032
T2 TRANSFORMER, MODEM V.90       1013280032
T3 TRANSFORMER, MODEM V.90       1013280032
T4 TRANSFORMER, MODEM V.90       1013280032
T5 COMMON MODE CHOKE     23Z104SM 1016430001
TP1 TEST POINT, RED               1011130033
TP2 TEST POINT, RED               1011130033
TP3 TEST POINT, RED               1011130033
TP7 TEST POINT, RED               1011130033
U1 IC LINEAR            MC34074  1014100003
U2 IC LINEAR            MC34074  1014100003
U3 IC LINEAR            MC34074  1014100003
U4 IC.  LINEAR            LM2903D 1015940005
U5 IC. DIGITAL,              4584 1016060009
U6 IC. DIGITAL,            74HC14 1016090005
U7 IC. DIGITAL,            74HC00 1016070004
U8 IC. DIGITAL,            74HC08 1016080000
U9 IC. LINEAR            UDN2935Z 1010830007
U10 IC. LINEAR            UDN2935Z 1010830007
U11 IC. DIGITAL,            75372D 1016300000
U12 IC. LINEAR             LM1875T 1012120031
U13 IC LINEAR            MC34074  1014100003
U14 IC LINEAR            MC34074  1014100003
U15 IC LINEAR            MC34074  1014100003
U16 IC. LINEAR,            NE5532D 1016310005
U17 IC. DIGITAL,              4094 1016330006
U18 IC. DIGITAL,              4081 1016040008
U19 IC. DIGITAL,              4066 1016050003
U20 IC. LINEAR,             SA571D 1016110006
U21 IC. DIGITAL,              4066 1016050003
U22 IC LINEAR             MC34072 1014090008
U23 IC. DIGITAL,              4066 1016050003
U24 IC. DIGITAL,              4066 1016050003
U25 IC. DIGITAL,              4094 1016330006
U26 IC. DIGITAL,              4014 1016320001
U27 IC. DIGITAL,              4014 1016320001
U28 IC. DIGITAL,              4585 1016340001
U29 IC. DIGITAL,              4585 1016340001
U30 IC. DIGITAL,              4585 1016340001
U31 IC. DIGITAL,              4066 1016050003
U32 IC. DIGITAL,              4584 1016060009
U33 IC. DIGITAL,              4584 1016060009
U34 IC. DIGITAL,              4014 1016320001
U35 IC. LINEAR,            REF3212 1016760001
U36 IC.  LINEAR            LM2903D 1015940005
U37 IC LINEAR             MC34072 1014090008
U38 IC LINEAR             MC34072 1014090008
U39 IC. DIGITAL,              4585 1016340001
U40 IC. DIGITAL,              4094 1016330006

PC ASSEMBLY, Digital Audio Board Panel  6 of 7
Ref 

Symbol Description Sunair      
Part No.

Notes/
Rev

U41 IC. DIGITAL,         SN65LVDT2 1016740000
U42 IC. DIGITAL,         SN65LVDT2 1016740000
U43 IC LINEAR, VOLT REG,LT1521-3.3 1015330002
U44 IC. DIGITAL,       SN65LVDS047 1016750005
U45 IC LINEAR             MC34072 1014090008
U46 IC. DIGITAL,              4081 1016040008
U47 IC. DIGITAL,              4504 1016880006
U48 IC. DIGITAL,              4504 1016880006
U49 IC. DIGITAL,              4081 1016040008
U50 IC. DIGITAL,              4014 1016320001
 HEATSINK, SPEAKER DRIVER 8076092205

MOUNTING PLATE, DIGITAL AUDIO 8121091608
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Figure 8.15  1A2A3 Digital Audio Assembly – Parts List (Sheet 2 of 2)
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Figure 8.16  1A2A3 Digital Audio Assembly – 
Component Location Diagram 
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Figure 8.17  1A2A3 Digital Audio Assembly – Schematic Diagram (Sheet 1 of 7) 
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Figure 8.17  1A2A3 Digital Audio Assembly - Schematic 
Diagram (Sheet 2 of 7) 
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Figure 8.17  1A2A3 Digital Audio Assembly – Schematic Diagram (Sheet 3 of 7) 
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Figure 8.17  1A2A3 Digital Audio Assembly - Schematic 
Diagram (Sheet 4 of 7) 
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 Figure 8.17  1A2A3 Digital Audio Assembly – Schematic Diagram (Sheet 5 of 7) 
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Figure 8.17  1A2A3 Digital Audio Assembly - Schematic 
Diagram (Sheet 6 of 7) 
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Figure 8.17  1A2A3 Digital Audio Assembly – Schematic Diagram (Sheet 7 of 7) 






























