3 HARRIS
] RF COMMUNICATIONS

SECTION 3
OPERATION
3.1 INTRODUCTION

This section completely covers all operational aspects of the RF-590. All operational controls and pro-
cedures are detailed and explained. Section 2 (Installation) and 5 (Maintenance) are referenced in this
section regarding 1/0 connections and BITE TEST failure codes.

3.2 OPERATIONAL CONTROLS AND 1/0 CONNECTIONS

All operating controls are located on the RF-590 front panel, as shown and described in figure 3-1. De-
tailed operational procedures for front panel control are given in paragraphs 3.6 through 3.9.

All interfacing connections are located on the RF-590 rear panel (except for headphones). Rear panel
connector locations are shown in figure 2-4, and connector pinouts are listed in tables 2-3, 2-4, and 2-5.

3.3 POWER UP DEFAULT CONDITIONS

Radio power up always places the receiver in the Receive mode of operation that existed at power off,
either Local or Remote. (If no Remote option has been installed, the receiver will always power up in
the Local Receive mode.) The display will show the last frequency, AGC, bandwidth, etc. that was in
use by the receiver at power off.

3.4 LOCAL/REMOTE SELECTION

Local/Remote selection is accomplished with a single alternate action pushbutton. If the LED indicator is
off, depressing the Remote button will place the receiver in the Remote mode, assuming that the Remote

option is installed.

3.5 TEST FUNCTION

The Test function is entered by pressing the TEST button on the receiver front panel. The receiver im-
mediately enters a self-test mode and performs the following checks.

8 Processor EPROM validity
m  Processor RAM memory validity
®  Synthesizer lock tests

. RF signal path checks
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m  |F signal path checks
®  Remote option tests (if installed)

When the tests are complete the alphanumeric display is used to inform the operator of test results by dis-
playing the failed module code number or the message TEST PASSED.

A complete table of failed module code numbers, as well as a comprehensive description of this Built In
Test Equipment (BITE) may be found in the maintenance section of this manual.

3.6 OPERATIONAL MODES
The RF-590 Receiver can be selected to function in four basic ways:

. Receive
®  Scan
s  Program

L Test

3.6.1 Receive Function

The Receive function is entered by pressing the RECEIVE button on the receiver front panel. The receiver
will tune to the parameters that were used in the previous Receive function, and will show those para-
meters on the front panel display. The Receive LED will also light. The radio is now under manual con-
trol and the following conditions apply.

3.6.1.1 Frequency Entry
3.6.1.1.1 Entering a Complete Frequency

Pressing the FREQUENCY button causes subsequent digit entries to begin at the 10 MHz position and
proceed to the right as the frequency is entered. All changed digits are dimmed to half brilliance. Pressing
the ENTER button causes the receiver to tune to the new frequency and the digits are returned to full
brilliance. In general, if the FREQUENCY button is pressed before keypad entries, the digits start in the
10 MHz position. If the FREQUENCY button is not pressed before keypad entries, then the digits are
entered starting at the position of the cursor (underline).

3-2
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3.6.1.1.2 Tune Rate Cursor Movements

Pressing the TUNE RATE button causes the cursor to move one place to the right. When held down, the
cursor moves to the right at one step each half second. Release the button and the movement stops. If
the cursor goes off the end it reappears in the most significant position. Note that the cursor does not
move with digit entries. Only the TUNE RATE button changes the cursor position. The cursor may be
considered as a starting point for frequency entries.

3.6.1.1.3 TUNE Knob Operation

If the LED adjacent to the TUNE knob is not lit, press TUNE, which will enable the TUNE knob and light
the LED. The knob is now used to select the digits at and to the left of the cursor. The frequency tuning
stops at minimum and maximum frequencies and will not roll around to the opposite end of the range (e.g.,
it stays at 29.999999 despite efforts to increase it). Press TUNE a second time and the tune LED goes off
and further rotation has no effect (Tune knob disabled).

NOTE

The tune knob rate is fixed at 100 changes per revolu-
tion for frequency and 25 per revolution for channels.
The knob cannot be used in the 10 MHz position.

3.6.1.1.4 Partial Frequency Entry

Partial frequency entries simply start at the cursor position and enter to the right when keyed entry is used.
Selected digits are dimmed to half brilliance until the ENTER button is pressed. Note again that the cursor
position does not move, so multiple entries can be made from the same starting point. It is therefore easy

to change from 17.2053 to 17.2018 and back to 17.2053 again.

Pressing the FREQUENCY button will clear any pending (dimmed) digits entered in error, and restore the
cursor to the 10 MHz position. :

3.6.1.2 Channel Entry

3.6.1.2.1 Entering a New Channel

Pressing the CHANNEL button causes the CHANNEL LED to light indicating channelized operation.
Digits are entered first in the tens position, then in the ones position. Digits selected are dimmed to half

brilliance until the ENTER button is pushed, at which time the receiver tunes to the new channel
and the digits return to full brilliance.
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3.6.1.2.2 Tune Knob Operation in Channel Entry

To operate the TUNE knob in the channel field, press CHANNEL and then activate the TUNE knob.
(CHANNEL and TUNE LEDs will light.) Rotation of the TUNE knob will cause the receiver to auto-

matically select a new operating channel.

3.6.1.3 BFO Entry
The BF O offset range is -9.99 kHz to +9.99 kHz. Pressing the BFO button causes subsequent keypad or

tune knob entries to be made in the BFO section of the alphanumeric display. Keypad BFO entries are
still terminated by the ENTER button. Enable the TUNE knob to allow BFO change by knob rotation.

The knob selects up to +9.99 and stops or down to -9.99 and stops. There is no roll around in the tune
knob function. The cursor is not relevant in BFO operation. The plus (+) or minus (-} sign ischanged by
alternate presses of the BFO button when BFO operation has been selected.

3.6.1.4 Automatic Gain Control (AGC) and RF GAIN Control
Two basic modes of RF gain control are possible:
®  Automatic Gain Contro! (AGC) — with selectable time constants.

m  Manual RF Gain — variable using the front panel RF GAIN Control.

Additionally, there are four choices for AGC speed.
3.6.1.4.1 AGC Time Constant Selection

The AGC ON/OFF pushbutton turns the AGC ON or OFF. When turned on, the last used AGC speed
is enabled until changed.

Automatic Gain Control (AGC) time constant selection is accomplished by the AGC button. Pressing this

button will scroll the AGC portion of the alphanumeric display through the possible AGC speeds: slow,
medium, fast, and data. Releasing the button causes the receiver to operate using the selected AGC speed.

3.6.1.4.2 Manual GAIN Control

The RF GAIN control is always active and may override the AGC if so desired. It provides up to approxi-
mately 125 dB of gain reduction.

3.6.1.6 Demodulation Mode Selection

Pressing and holding down the MODE button causes the receiver to scroll through the available modes
(AM, CW, LSB, USB, or FM) in the alphanumeric display. While the modes are scrolling they are displayed
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at half brilliance. Release of the button causes the receiver to operate in the selected mode and the display
returns to full brilliance. When the mode change has been completed the BW display changes to the band-
width that was last used for that mode.

3.6.1.6 Bandwidth Selection

Pressing and holding the BW button causes the receiver to scroll through the bandwidth selections that are
available and valid for the selected mode. Release of the button causes the receiver to switch to the
selected bandwidth. Bandwidths used are normally customer specified, and usually only CW or AM will
have more than one filter.

NOTE

After any Receive function parameter (MODE, BW, AGC,
BFO, or FREQUENCY) is changed by release of a scrolling
button, depression of ENTER or rotation of the TUNE
knob, the new RECEIVE set up is stored and would be
reused upon later entry into the Receive function from
some other function, such as SCAN. Note that such a
parameter change will also cause the previously dis-

played CHANNEL number to be blanked, since the new
setups no longer correspond to that channel’s setup
parameters.

3.6.1.7 Meter Monitoring Selection
A meter on the front panel of the RF-590 monitors the RF and AF signal levels. Pushbutton switches
allow the operator to monitor the LSB (in the ISB mode) RF signal strength, USB RF signal strength,
USB line audio output level, and LSB (in the ISB mode) line audio output level. The meter scale is
calibrated in uVrms or mVrms for RF signals (1 uV to 100 mV) and dBm for AF signals (-15 dBm to
+10 dBm, +4 dBm center scale). In ISB mode, the meter switches also select USB or LSB input to
loudspeaker and headphones.
3.6.1.8 Audio Output Selection and Control
The RF-590 provides the four following audio output sources:

» Internal Speaker

. Headphone

m  External Speaker

n Line Audio
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3.6.1.8.1 Internal Speaker and Headphone Output

A front panel speaker capable of delivering 2.0 watts of audio power is provided in the RF-590. A front
panel 600 ohm Headphone Output jack compatible with a PL-55 type connector is also provided.

The AF GAIN Control adjusts the speaker and headphone volume level. This control has no effect upon
the Line Audio Output.

Use of the headphone jack automatically disables the speaker. Speaker disabling is also provided by the
speaker ON/OFF switch.

3.6.1.8.2 External Speaker Output

A rear panel output (listed in table 2-3) allows connection of an external 8 ohm speaker. This external
speaker is controlled in the same manner as the internal speaker (paragraph 3.6.1.8.1), and will deliver
2.0 watts of audio power. .

3.6.1.8.3 Line Audio Outputs

The 600 ohm line audio outputs for USB and ISB (LSB) audio signals are provided on the RF-590 rear
panel (listed in tables 2-3 and 2-4). All outputs are balanced, with an ungrounded center tap.

Line audio output levels are continuously variable via front panel screwdriver adjustments. Either

output (USB or ISB) is independently adjustable from -16 dBm to +10 dBm (600 ohm). Line audio level
monitoring is provided by a front panel meter and meter select switches (see paragraph 3.6.1.7 and figure
3-1).

3.6.1.9 Squelch Control

Front panel SQUELCH control adjusts a threshold for carrier activated squelch (FM mode) or voice
activated squelch (all other modes). The SQUELCH control is continuously variable.

3.7 PROGRAM FUNCTION

The RF-590 program function allows an operator to store up to 100 channels of frequency, modulation
mode, filter bandwidth, AGC mode, and BFO offset.

3.71 Programming Channels

The program function is entered by pushing the PROGRAM button on the receiver front panel. The
CHANNEL LED will light, indicating that the receiver is set up to accept channel programming. To
program channels in the RF-590, proceed with the following steps.
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g.

Select the desired two digit channel number.

Press the FREQUENCY pushbutton, and enter the desired frequency. (Note that for both
steps a and b, the digits will dim to half brilliance once entered.)

Press ENTER. (Digits will return to full brilliance.)

Select desired AGC speed, modulation mode, filter bandwidth, and/or BFO offset. (Only
BFO offset entry must be terminated by ENTER button.)

Press LOAD button once all parameters (steps a through d) have been selected.
Push CHANNEL button and repeat steps a through e to program the next channel.

Press RECEIVE or any other function button to get out of the program function.

Programmed channels are stored in battery back-up CMOS RAM. At power up, the microprocessor checks
the validity of the RAM. If the RAM fails the validity check the channels are defaulted to 10.000000 MHz,
AGC-fast, Mode-USB, and BFO-0.00 kHz. '

3.7.2 Programming Groups

In addition to incremental channel scan, the receiver has the capability of scanning predefined subsets of
channels organized as groups (zero to nine). Each of these ten groups may have between zero and twenty
channels in it. Any channel may be assigned to any group and the same channel can be assigned to several
groups if desired.

To program these groups the operator should:

Press PROGRAM and then GROUP. The receiver responds by prompting GROUP
NUMBER?.

Select the single digit group number via the keypad. Press ENTER. The receiver responds
by clearing the group of previous channels and prompts CHANNEL NUMBER?.

Select a two digit channel number. Press ENTER and LOAD. (Channel numbers will
appear at half brilliance until the ENTER button is pushed. The receiver responds with the
channel number followed by OK when the LOAD button is pushed.)

Select the next two digit channel number. Press ENTER and LOAD. Channels are entered
in this fashion, until all the desired channels in this group (up to 20) have been entered.

Press GROUP to select another Group to program. The receiver responds again with the
prompt GROUP NUMBER?.
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f.  Repeat steps b through e for up to nine more groups.
g. Press RECEIVE or any other function button to get out of the Program function.

Since the operator can manually scan through a group in the Scan function using the Tune knob, no
special provision has been provided for reviewing the groups in the Program function. Also, the RECALL
button has no effect in Group programming.

3.7.3 Program Function — Effect on Receiver Operation

In general, the receiver operating frequency is changed only in Receive or Scan. Entries made in Program
function do not change the frequency of operation. Because Program function does affect the front panel
display, return to the Receive function from the Program function will restore the display to the true para-
meters that are presently in use.

3.8 SCAN FUNCTION

The Scan function of the receiver is entered by pressing the SCAN button. The message prompt GROUP
OR CHANNEL SCAN?, then appears in the alphanumeric display field. The operator responds by pressing
either the GROUP button for group scan or the CHANNEL button for sequential channel scan.

3.8.1 Dwell Selection in Scan Function

Dwell time per channel is a front panel scroll function that is selected for scan operation. It is not
preprogrammed with channels or groups. There are ten internal dwell selections. They are 0.1, 0.2, 0.4,
0.5, 0.8, 1.0, 2.0, 4.0, 5.0, and 8.0 seconds. Additionally, the scroll includes the selection of EXT for
external channel change timing. Note that the dwell times scroll is from minimum to maximum and
back down to minimum without rolling around.

3.8.2 Channel Scan

If the operator presses the CHANNEL button after entering the Scan function, the receiver prompts
FIRST CHANNEL?. The operator responds by selecting 2 digit channel number at the keypad followed
by ENTER. The receiver responds by prompting LAST CHANNEL? and the operator selects another
channel at the keypad and presses ENTER. The keypad selections are the lower and upper limits on an
incremental Channel Scan. If the last limits used (displayed with the prompt) are desired, the number
need not be reentered. Pressing ENTER alone will reuse the previous SCAN channels.

3.83 Group Scan

If the operator pressed GROUP after entering Scan mode, the receiver responds by prompting GROUP
NUMBER?. The operator selects a group by pressing a digit followed by ENTER. (The number of the

last group scanned or programmed will apprear with the prompt. To reuse this group number, press ENTER
alone.) The receiver automatically scans the channels in the indicated group in the same order that they

were entered using the dwell selected at the front panel. If the group has not been programmed, the
receiver responds by displaying ANOTHER GROUP? and the operator should select an alternate group.

3-10
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3.84 Additional Scan Details
The scan may be stopped by:
®  Pressing the SCAN button while scanning (a second push will restart it).

] Pressing TUNE to stop automatic Scan and press CHANNEL to allow Manual scan via the
TUNE knob (CHANNEL and TUNE LEDs will be on).

m  Providing an external Stop Scan signal (see table 2-4).
3.9 AUXILIARY CHANNEL

Operators will frequently have a preferred (most widely used) frequency or channel. The receiver provides
a method to instantly call up this favorite setting while tuned to some other frequency in the Receive
function. To program this auxiliary channel, update the display to the desired frequency, modulation
mode, etc (while in the Receive function) and press LOAD. To use the auxiliary channel, simply press
RECALL at any time while in the Receive function. The receiver will tune to the auxiliary channel and
will update the displays accordingly.

The auxiliary channel information is also stored in the battery backup RAM, so the favorite channel data
is stored during power off.
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