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1. INTRODUCTION

The R8003 is a high performance, dgeneral purpose, programmable,
LF/MF/HF receiver covering the frequency range 10 kHz to 30 MHz.
It is designed for surveillance, monitoring and communication
applications in fixed and maritime mobile applications.

The Receiver consists of a Receiver Unit and a Control Unit.

When the units are combined, they may be placed table-top or 19"
rack mounted. The construction of the receiver permits the Control
Unit to be separated from the Receiver Unit by up to 100 m

thereby increasing installation flexibility and permitting
installation in operator consoles where space is at a premium.

The Receiver Unit contains a dual conversion receiver signal path,
which provides for reception of upper and lower sideband SSB, ISB,
double sideband AM, CW and MCW morse telegraphy, and FSK Radiotelex
signals. Duplex operation is facilitated utilizing a novel
technique based on automatic front-end attenuator adjustment.

A fast tuning synthesizer provides 10 Hz resolution with stability
determined by a Master Oscillator, available in different grades
grades of stability. The Receiver Unit contains two seperate 600 ohm
balanced line outputs for upper and lower sideband respectively.
Data output from the built-in FSK demodulator is also provided

at the Receiver Unit. Seven control outputs are available, which
enable auxiliary equipment to be controlled from the Receiver
keyboard. The Receiver is controlled via a micro-processor-based
control circuit through a serial interface with rates of 300,

600, 1200 or 2400 Bauds. Power supply is from AC mains or 24 V DC
with automatic switch-over to DC in case of AC power failure.

The Control Unit provides the user interface. The logical front
panel design is based on a sealed membrane keyboard, insensitive
to dust and water, and easy-to-read yellow LED displays. The left-
hand display field shows time-of-day or program number and channel
number, while the right-hand display shows the frequency. Two bar-
graph displays shows line level and signal strength respectively.
When the FSK demodulator is in operation, the relative positions
of the mark and space frequencies are shown instead of line level.

A flywheel tuning knob is used for search and fine-tuning in 1000 Hz,
100 Hz or 10 Hz steps and for manual scanning. Further, the tuning
knob is used for adjustment of the Notch filter, which like the Pass
Band Shift facility may be utilized to enhance the quality of the
received signals. A speech controlled squelch circuit is included
and may be used to mute the audio-output, when no speech signal is
present.

A number of advanced operating features are provided, including
recall of up to 399 receiver set-ups, 40 scanning programs, and

40 time programs. All from a user-programmable non-volatile memory.
Receiver settings are retained during power-down.

The programming facilities of the receiver allows scanning programs
to be set up, in which the receiver will automtically scan all
channel numbers consecutively between a start channel number amd a
stop channel number, or alternatively scan a frequency range defined
by a start channel and a stop channel with any selected frequency



step size. It is additionnally possible to enter a freely chosen
sequence of channel numbers to be scanned. The speech controlled
squelch, the signal strenght, or an external signal may be
programmed to hold the scanning for a specified time. A linking
facility allows one scanning program to call another, thus making
advanced sector scanning possible.

The time programs can control the receiver to automatically recall
channel set-ups, recall scan programs or start scanning at selected
times in 1 hour or 24 hour cycles. Each program may contain several
time-actions. I T

The FSK demodulator parameters, i.e. mark-space frequencies and data
rate may be selected from a number of pre-programmed set-ups, or may
be programmed to any desired combination from the keyboard.

Other programming facilities include the beep level of the acoustic
keyboard feed-back and a user-programmable tuning rate.

Also available is a function, which will erase all information in
the user-programmed memory.

The receiver may be configured for specific applications which
require limitations or changes in the operational performance.
Configuration change is possible from the keyboard, but is password
protected to prevent unintentional or unauthorized changes.

Audio output is available from a built-in loudspeaker or a
standard phone jack on the front panel, and from a 600 ohm
balanced line output. Additional outputs are available for
external speaker and handset earpiece.

Maintenance of the receiver is aided by a self-test programme for
fault localization down to module level. No soldering or
realignment is required when replacing modules.



2. TECHNICAL DATA

Frequency Range: 100 kHz to 30 MHz
(10 kHz to 100 kHz with reduced
performance) .

Frequency Resolution: 10 Hz.

Frequency Selection: Flywheel tuning knob with selectable

tuning rate.

Direct keyboard entry.

Recall of 399 user-programmable
channels.

Automatic scanning.

Remote control.

Tuning Rate: 10 Hz, 100Hz, 1000Hz programmable.
Frequency Presentation: Yellow LED display.
Frequency Stability: 1.5 ppm, O to +40 deg.C.

0.8 ppm, =20 to +40 deg.C. (optional)
0.4 ppm, O to +40 deg.C. (optional)
Ageing less than 1 ppm / year.

Operating Modes: USB (upper sideband J3E, R3E, H3E)
LSB (lower sideband J3E, R3E, H3E)
ISB (independent sideband B8E, B7B, B9W)
AM (double sideband A3E, H3E)
TELEX (F1B, J2B with internal or external
AFSK demodulator)
CW (AlA)

Antenna Impedance: 50 ohms.
Optional below 4 MHz: High Impedance,
10 ohm+250 pF (internally selectable).

Input Protection: 30 V EMF for up to 15 min.
Input Selectivity: 11 pre-set band pass filters,
automatically selected.
IF Selectivity: 6 dB 60 dB
USB: 350 Hz to 2700 Hz -400 Hz and 3400 Hz
LSB: -350 Hz to -2700 Hz 400 Hz and -3400 Hz
ISB,USB: 350 Hz to 2700 Hz -400 Hz and 3400 Hz
ISB,LSB: -350 Hz to -2700 Hz 400 Hz and -3400 Hz
TELEX, AM, CW:
Wide: +/- 3000 Hz +/- 10000 Hz
Intermediate: +/- 1200 Hz +/- 1900 Hz
Narrow: +/- 400 Hz +/- 850 Hz
Very Narrow: +/- 125 Hz +/- 500 Hz

PBS (Pass Band Shift) facillity in USB and LSB
modes.



Sensitivity:

Intermodulation:

Cross Modulation:

Blocking:

Image Rejection:

IF Rejection:
Spurious Response
Rejection:
Internally Generated

Spurious Signals:

Spurious Emissions:

RF Amplifier:
RF Attenuator:

Automatic Gain Control:

Max. antenna input (EMF) for 10 dB
SINAD, 50 ohm antenna:

SSB (350-2700 Hz): 0.8 uv
AM (+/- 3000 Hz): 5 uv, m = 30%
CW (+/- 400 Hz): 0.56 uv

When RF-AMP is selected, the
sensitivity is increased by approx. 6 dB.

Two 100 dBuV signals 30 kHz/60 kHz
off tune produce less output than an
equivalent input signal of 30 dBuV.

An unwanted signal 118 dBuV/30%-400 Hz
more than 20 kHz off tune produces
cross modulation below -30 dB relative
to a wanted signal of 60 dBuV (SSB).

With a wanted signal giving 20 dB
SINAD, an unwanted signal 20 kHz off
tune 80 dB above the wanted signal
level will affect the output level by
less than 3 dB or cause a reduction in
SINAD of less than 6 dB (SSB).

With a wanted signal 60 dBuV, an
unwanted signal 20 kHz off tune 110
dBuvV will affect the output level by
less than 3 dB or cause a reduction of
SINAD of less than 6 dB (SSB).

Greater than 80 dB.
Greater than 90 dB.
Greater than 80 dB below 4 MHz.
Greater than 70 dB above 4 MHz.

Less than 5 dB SINAD (SSB).

Less than 25 pW/50 ohm at antenna
connector.

0 dB or 10 dB.
0 dB or 20 dB.

Less than 5 dB change in output for 100
dB input signal variation from 20 dB
sensitivity level (SSB).

SSB, CW, MCW, TELEX:

Attack time: 2 ms.

Recovery time, FAST: 0.
SLOW:

NS}
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BFO/BPS Range:

Line Output:

Audio Subcarrier
Frequency in TELEX mode:

Audio Squelch:

Notch Filter:

FSK Demodulator:

Scanning:

+/- 3 kHz synthesized in 100 Hz steps.
Internally adjustable up to +10 dBm/600
ohm, balanced.

1500 Hz - 2500 Hz configurable in

100 Hz steps.

Speech operated.

30 dB. Adjustable in range 300 Hz - 3000 Hz.
Digital readout of notch frequency.

Mark and space frequency:
User selectable in the range 1000 - 3000 Hz.

Data rate : 50 - 750 baud.
Polarity: Normal/Reverse.
Data output: Enable/Disable.
Parameters are front panel selectable.
Output level: CCITT Rec. V28.
Diversity: Signals from 2 receivers

can be combined.

Up to 40 user-programmable scanning programs

Dwell time: 0.1 - 25 s.

Hold time : 0 - 99 s.

Scan hold sourses: squelch, signal threshold
or external signal.

Scanning types:

Consecutive Channel Scanning:

All channels between a start channel
number and a stop channel number
are scanned.

Frequency Scanning:

The frequency range between a start
channel and a stop channel is scanned
with the selected frequency step size
(10 Hz to 99.99 KHz). Receiver control
settings for the scanning sequence are
governed by those of the start channel.

Sequential Channel Scanning:

A freely chosen sequence of channel

numbers are scanned. Channels may be
temporarily skipped from a scanning

program during scanning.

Linking: Scanning programs can be
interlinked.



Time Programming: Up to 40 user-programmable time programs.
Time cycles: 1 hour and 24 hours.
Action types: recall of channel
return to previous setting
recall of scanning program
start of scanning
call of another time program

User Configuration: Password protected facillity for
configuration changes from the
front panel.

Metering: LED bar-graphs indicate signal strenght
and line output level / FSK mark and space
frequencies.

IF Output: 1.4 MHz (with BW Wide +/- 3000 Hz).

Nominal 20 mV in 50 Ohms.

Line Outputs: Seperate outputs for USB, LSB (ISB mode)
and monitored channel, internally adjustable
up to +10dBm/600 Ohms, balanced.
Distortion less than 1%.

Audio Output Power: Internal loudspeaker 0.5 W at less than
5 % distortion.
External loudspeaker 4 W / 8 Ohms at less
than 5 % distortion.
Headphones 10 mW / 8 Ohm - 3 KOhms.

Extended Local Control: Control Unit may be placed up to 100 meters
from Receiver Unit using an 8 twisted pair
cable. Data rate of 300, 600, 1200, or
2400 bauds depending on cable lenght.

Remote Frequency Control: Serial interface compatible with EIA
standard RS-232C for control of receiver
frequency. Selectable data format and
data rate in the range 300 to 9600 baud.
Telex mode may be selected automatically.
Re-transmission of Tx commands for control
of an associated transmitter is possible.

Full Remote Control: Serial interface compatible with EIA
(optional) standards RS-232C and RS-485. Selectable
data format and data rate in range 300
to 9600 baud. Up to 32 receivers may be
connected in a group. Any receiver control
unit may act as a master to control any of
the receivers in then group.

Self Test: Automatically or manually stepped self-test
function with 31 tests.



Power Supply:

Supply Voltage
Variations:

Power Consumption:
Full Performance

Tempeture Range:

Operating Temperature
Range:

Environmental
Specifications:

Mechanical
Characteristics:

110-120/220-240 V AC 50-60 Hz and 24 V
DC with automatic changeover to DC on
failure of the AC mains supply.

DC:
AC:

-10% to +30%.
+/- 10%. AC Frequency: +/- 5%.

24 V battery:
AC mains:

approx. 40 W.
approx. 50 VA.

0 to + 40 deg.C.

-20 to +55 deg.C.

Complies with CEPT and MPT 1204.

Height: 132.5 mm

Width: 432 mm (482 mm incl. brackets
for 19" rack mounting)

Depth: 553 mm (incl. handles)

Depth into rack: 506 mm (incl. rear

side clearance)

Depth, Control Unit only: 135 mm

(incl. handles)
Depth, Receiver Unit only: 418 mm
Weight: approx. 16 kg



3. OPERATION
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Fig. 3.1

The receiver is operated from the Control Unit (fig. 3.1) and is
mainly keyboard controlled.

When supplied from AC mains the mains ON/OFF switch on the rear
of the Receiver Unit must be in the ON position.

This chapter is divided into sections describing the following:

WWWWwwww
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Description of Operating Controls
Description of Displays and Indicators
Direct Keyboard Functions

Programming the R 8003

Verification

Configuration

Pre-programmed FSK demodulator set-up's

3.1 DESCRIPTION OF OPERATING CONTROLS

O reserve suppLy

SUPPLY
ON/OFF

Switches the receiver ON/OFF. When switched ON the
equipment is restored to the state it was in prior to
switch OFF. Indicator is ON when the receiver is
supplied from battery.

Selects USB mode (upper sideband J3E, R3E, H3E).
Indicator is ON when in USB mode.

Simultaneously the default bandwidth and AGC type for
the mode is selected.

Selects LSB mode (lower sideband J3E, R3E, H3E).
Indicator is ON when in LSB mode.

Simultaneously the default bandwidth and AGC type for
the mode is selected.



Selects ISB mode (independent sideband B8E B7B B9W).
Indicator is ON when in ISB mode. Simultaneously the
default bandwith and AGC type for the mode is selected
and the ISB LSBMON key is enabled.

Selects TELEX mode (F1B, J2B with internal/external AFSK
TELEX demodulator). Indicator is ON when in TELEX mode.
Simultaneously the default bandwidth and AGC type for
the mode is selected.

'

Selects AM Mode (A3E, H3E). Indicator is ON when in AM
Mode.
Simultaneously the default bandwidth and AGC type for

the mode 1is selected.

o Selects CW mode (AlA morse telegraphy). Indicator is ON
cw when in CW mode.
Simultaneously the default bandwidth and AGC type for
the mode is selected.

0 Selects WIDE IF bandwidth. Disabled in USB and LSB
modes. Indicator is ON when IF bandwidth is WIDE.

WIDE

o Selects INTER (Intermediate) IF bandwidth. Disabled in

it USB and LSB modes. Indicator is ON when IF bandwidth is
INTER.

o) Selects NARROW IF bandwidth. Disabled in USB and LSB

o modes. Indicator is ON when IF bandwidth is NARROW.

0 Selects VERY NARROW IF bandwidth. Disabled in SSB modes.

VNARR Indicator is ON when IF bandwidth is VERY NARROW.

Switches between FAST and SLOW AGC time constant.
ot The indicator is on when AGC time constant is FAST.

L

Switches the Automatic Gain Control ON or OFF. The indicator
poad is ON when AGC is OFF. When the AGC is switched OFF the IF
amplifier gain is maintained on the level it had prior to
AGC switch-off and manual gain control via the SENSITIVITY

]
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keys is enabled.

Adjust the BFO frequency up and down in CW mode. The
frequency display shows the BFO frequency when either
of the keys are pressed.

In USB and LSB mode the keys may be used for PBS
(Pass Band Shift) adjustment. By using this facility
it is possible to reduce interference from adjacent
signals by shifting the IF pass-band slightly up or
down in frequency, thus providing clearer reception.
The frequency display shows the pass band shift when
either of the keys are pressed.

The pass band shift is reset when the mode is changed
or when the frequency is changed more than 300 Hz.

For adjustment of receiver IF amplifier gain.
W A Dpisabled in AGC FAST and AGC SLOW.

SENSITIVITY

For adjustment of receiver AF amplifier gain
(sound level in speaker and headphone). Two
independent volume regulators are provided to
facilitate quick change between two volume
settings. Switching between the two regulators
is accomplished by pressing both keys
simultaneously.

(VHA

VOLUME

o 0 Selects programming mode. The indicator starts flashing

| PROG | when PROG is pressed to indicate that further action is

e requested. If the PROG display shows "cc" the receiver is
in the remote controlled mode. To exit this mode, press
PROG.

o0 Enables/Disables FSK data output. The indicator is ON when

i FSK data output is enabled. Simultaneously the left-hand bar

oz graph is switched to indicate the relative mark/space
frequencies of the received signal.

5N Switches between LSB and USB monitoring in ISB mode.
! | soMON! The indicator is ON when the LSB channel is monitored.
o

o N Switches Notch Filter ON/OFF. The indicator is ON when
e the the filter is ON. The notch frequency is adjusted
o by means of the Tuning Wheel. The notch frequency is

shown in the frequency display for two seconds when
switching ON the filter and when changing the frequency.

‘o " Switches between local/remote operation. Local operation

! REMOTE | is disabled (except VOLUME, SPEAKR, and DIMMER) whe the

N indicator is flashing. For remote control operation see
appendix 1.



Switches ON/OFF display of the time of day. The
indicator is ON when the time is displayed. The time is
shown in the left hand display (hours.minutes), with the
point in the middle flashing at seconds rate.

L

Starts/Stops automatic scanning. The indicator will
flash when the receiver is in the scanning mode. The
scan program number is shown in the PROG display and the
channel number in the CHANNEL display. The receiver
will automatically scan the programmed sequence of
frequencies or set-ups with the programmed Dwell Time.
Squelch or signal level or an external signal may be
programmed to Hold the scanning in a specified time.
During the Hold Time the symbol [ (c) is displayed next
to the channel number Scanning may be resumed within the
Dwell Time/Hold Time by pressing SCAN twice.

|

8
z

:

o ) Switches the RF Amplifier ON/OFF. The indicator is ON
when the RF Amplifier is ON. Use of the RF Amplifier
may be an advantage if the received signals are weak.

]
il

ﬁi‘“} Switches the Antenna Attenuator ON/OFF. The indicator
; is ON when the Antenna Attenuator is ON. Use of the
I Antenna Attenuator may be an advantage if the received
signals are affected by strong out-of-band signals.

| DUPLEX when Duplex operation is ON. With Duplex ON the receiver
will not be muted when an associated transmitter is
keyed. If DUPLEX ADJ has been activated, the Duplex
Attenuator will be active when the transmitter is

keyed. The speaker is switched off.

o) i] Switches Duplex operation ON/OFF. The indicator is ON

5

o Initiates the Duplex Attenuator adjustment routine. The

| DUPLEX indicator will illuminate during adjustment. (During

‘ the adjustment CTL OUT 8 will be low for keying of the
associated transmitter. A 1.1 kHz tone will be present
at TONE OUT for modulation of the transmitter.) The
adjustment routine will automatically adjust the Duplex
Attenuator to the optimum setting for the receive and
transmit frequencies selected taking into account the
actual antenna separation.



The indicator is ON when the loudspeaker is ON. If
headphones are connected via the front panel socket the
internal loudspeaker is always switched off.

Switches internal and/or external loudspeaker ON/OFF.
SPEAKR

o Switches the Squelch function ON/OFF. The indicator is

saL ON when squelch is ON. The Squelch is use to eliminate
noise when no speech signal is received. When Squelch is
on the loudspeaker, headphone, and earpiece output is
muted until a speech modulated signal with a
signal-to-noise ratio above the intelligibility 1level is
received. '

For adjustment of the light intensity of the displays
and indicators.

B

®

. Deletes user programmable channels, scanning programs,
and time programs when pressed continuously for 5
el seconds. Alternating beep tones sounds when deletion
takes place.

For recall of stored Channel Set-ups (RCL, number,

RCL ENTER), recall of Manual Channel Scanning (RCL, RATE),
recall of Scan programs (RCL, SCAN, number, ENTER),
and recall of Time programs (RCL, TIME, number, ENTER).

For Setting Time (STO, TIME, number, ENTER), for

STO Storing Channel Set-ups (PROG, STO, number, ENTER),
and for skipping channels temporarily from a sequential
Channel Scanning Program.

For Direct Frequency Entry (FRQ, number, ENTER) and
FRQ selection of User Programmed Rate (FRQ, RATE).

Terminates number entries. If an entered number is

ENTER not valid (out of range) the number will flash. The
next ENTER will restore the previous entry and stop
flashing.

Enables/disables the Tuning Wheel. The indicator is
LocK ON when the Tuning Wheel is disabled.

II



o) For selection of Tuning Rate. The rate selected is

indicated below the three right hand digits of the
Frequency Display. Pressing RATE will shift the
Tuning Rate between 1000, 100, and 10 Hz/step.
FRQ, RATE selects the User Programmed Rate, and

RCL, RATE selects Manual Channel Scanning.

Tuning The Tuning Wheel is enabled or disabled by pressing

Wheel the LOCK key. Dependent on the rate selected, the
Tuning Wheel will alter the receiver frequency in
steps of 10,100, or 1000Hz or a programmable step
size. The Tuning Wheel may also be used for Manual
Channel Scanning.

3.2 DESCRIPTION OF DISPLAYS AND INDICATORS

PROG DISPILAY
Consists of the first two digits in the left-hand display field.

Shows:

Scan Program No. while scanning, during recall of a Scan
Program, and when setting-up Scanning Programs.

Time Program No. during recall of a Time Program and when
setting-up Time Programs.

Remote Control Address No. when reading the address of the
remote controlled receiver.

FSK Program No. during recall of a FSK Program and when
setting-up FSK Programs.

Program No. when setting programmable functions and when using
the verification facilities.

Configuration Function No. when in Configuration Mode.

Remote Control Indicator "cc" when the receiver is in Autotelex
or Remote Frequency Selection mode. In this mode all front panel
control is inhibited. To enable normal operation, press PROG.

CHANNEL DISPLAY
Consists of the last four digits in the left hand display field.

Shows:

Channel No. when storing/recalling a set-up. The number will
remain in the display until a frequency is entered, the
frequency is changed by more than +/- 300 Hz, the mode is
changed, or another channel number is entered. When TIME is
ON the channel number is shown during entry only. A flashing
point indicates than entering a channel has not been completed.
A flashing number indicates that it is not valid.




Parameter No. when setting-up Scanning Programs, Time Programs
and FSK Program 0, and when selecting certain Configuration
Functions.

Test No. when running the self test programmes.

Version No. when verifying version and date of Configuration
PROM, CU Program and RU Program.

TIME DISPLAY

Consists of the four middle digits in the left-hand display field
(hours. minutes). The point in the middle flashes at seconds
rate. The TIME key indicator lights when the Time Display is
active.

FREQUENCY DISPLAY
Consists of the right-hand display field.

Shows:

Receiver frequency in kHz. A Flashing decimal point indicates if
entering a new frequency has not been completed. A flashing
number indicates that an illegal frequency has been entered.

BFO frequency in KHz in CW mode and Pass Band Shift in kHz in USB
and LSB mode when either of the BFO keys are pressed.

Notch Frequency in kHz when switching ON the Notch Filter and when
changing the frequency of the Notch Filter. The Notch frequency is
displayed for 2 seconds.

User Programmed Rate in kHz when programming.

Parameter Values when setting-up Scanning, Time Programs,
FSK PROGRAM 0, when programming certain functions and when in
configuration mode.

RATE INDICATORS

Located below the 1000 Hz, 100 Hz, and 10 Hz digits in the
Frequency Display. Indicate the tuning step size. Extinction of
all indicators indicates that the User Programmed Rate is
selected. Illumination of all Rate Indicators simultaneously
indicates that Manual Channel Scanning has been selected.

LINE LEVEL / FSK METER

Located below the left-hand display field. Indicates Line Output
Level in dBm of the line output amplifier in the Control Unit,
except whe FSK is ON.

When FSK is ON the relative mark-space frequencies of the received
signal is shown. When correctly tuned to a FSK signal which
corresponds to the demodulator set-up, the illuminated bars of the
meter should be centered below the two arrows.



If the the two illuminated bands are too close together or too far
apart, the received FSK signal does not correspond to the selected
demodulator set-up.

If the illuminated bars are to the left of the arrows then the
received mark-space frequencies are lower than the norminal
frequencies; if the bars are to the right of the arrows then the
received mark-space frequencies are higher. The error can be
corrected by adjusting the Tuning Wheel. The frequency difference
in Hz per bar approximates one tenth of the data rate setting of
the FSK demodulator.

The width of the bands indicates the signal-to-noise ratio of the
received signal: the wider, the more noise.

SIGNAL STRENGTH METER
Located below the right-hand display field. Gives a relative
indication of the signal strength of the received signal.

RESERVE SUPPLY INDICATOR
Located at the SUPPLY ON/OFF key. Indicator is ON when the
receiver is supplied from the 24 V input.

KEY INDICATORS
Located at keys. An indicator is ON when the function shown on
the key is selected.

A flashing PROG indicator shows that the receiver is in the
Programming Mode. If the PROG display shows "cc" the receiver is
in the remote controlled mode. A quick-flashing PROG indicator
shows that the receiver is in the Configuration Mode.

A flashing SCAN indicator shows that the receiver is in the
Scanning Mode.

AUDIBLE INDICATORS
A beep is generated to give an acoustical feed-back when a key is
pressed.

A high-note beep indicates that the key is active.
A low-note beep indicates that the key is not active in the
particular sequence or set-up.

Alternating beep-tones sounding for 4 seconds indicate that the
user programmable memory is full, see section 3.4.



3.3 DIRECT KEYBOARD FUNCTIONS

This section gives the operating instructions by visual
representation of keying sequences, followed by a short
description of the action caused by each key. Parentheses around
key-numbers indicates that the corresponding keys should only be
pressed under the conditions described below.

3.3.1 SETTING RECEIVER FREQUENCY

3.3.1.1 DIRECT ENTRY (e.g. 16582.3 kHz)
)
]1 ENTER 1
J L j
3

1 Press "FRQ"
The frequency display is erased with the exception of its
decimal point which starts flashing.

2 Enter desired frequency in the frequency display via the
numeric keys. The last digit is always interpreted as the
"100 Hz" digit.

3 Press "ENTER"
The decimal point stops flashing if the frequency is valid.
The whole display starts flashing if the frequency is
invalid. In this case pressing "ENTER" again will restore the
old frequency.

3.3.1.2 RECALLING A STORED SET-UP (e.g. channel 10)

SIDIoIES

\_—v—____/
1 2
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1 Press "RCL"
The CHANNEL display is erased and the point starts flashing.

2 Enter the channel number in the CHANNEL display.
User programmable channels 1-399 are available.

3 Press "ENTER"
The receiver starts reception on the specified channel. 1If
the channel number entered does not correspond to a channel
number in the memory, the CHANNEL display will start
flashing, and the receiver will continue to receive and
display the frequency in use prior to the recall operation.
Pressing ENTER will restore the CHANNEL display.



The number will remain in the display until either a frequency is
entered, the frequency is changed more than +/- 300 Hz, the
mode is changed, or another channel number is entered. If the
TIME display is active, the channel number is shown during entry
only. Recalling "0" will set the frequency to zero and mute the
Receiver Unit. When a user programmed memory cell is recalled,
the frequency is always recalled. By configuration it may be
determined whether mode, bandwidth, AGC FAST/SLOW, BFO, RF
AMP, ANT ATT, Duplex, Speaker, Squelch, CTL OUT, and Signal
Threshold status are recalled.

When a pre-programmed memory cell (channel number 400-9999, pre-
programmed in the Configuration PROM) is recalled, only the
frequency is recalled. The same channel number may be used to
recall two different frequencies, dependent on the mode setting.

3.3.2 RECALLING A SCAN PROGRAM (e.g. scan program number 25)

1 Press "RCL"
The TIME display is erased

2 Press "SCAN"
The current scan program number is shown in the PROG display

3 To change the scan program number press a number (1-40)
The number is entered in the PROG display

4 Press "ENTER"
The PROG display is restored to its initial state

Recalling a scan program will reset the scan pointer to the start
channel number and reinsert skipped frequencies.

3.3.3 START/STOP OF AUTOMATIC SCANNING

SRR T 1 1
O PO oo i
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1 Press "SCAN"
The scanning function is switched on/off by pressing the
"SCAN" key. If "TIME" is on it will be turned off when
"SCAN" is pressed. The "SCAN" annunciator will flash when
the receiver is in the scanning mode. The Scan Program
number (1-40) is shown in the PROG display. The current
channel number is shown in the CHANNEL display.
The receiver will automatically scan the programmed sequence
of frequencies or set-ups. During the Hold Time the symbol
"[" is displayed in the PROG display next to the Scan Program
number.



(2) Press "SCAN"
Scanning may be resumed within the Dwell Time/Hold Time by
pressing the "SCAN" key again.

(3) Press "STO"
Frequencies may be temporarily skipped from sequential
channel scanning programs by pressing "STO" during the Dwell
Time/Hold Time. The full scanning sequence will be resumed
the next time a scan program is recalled.

3.3.4 MANUAL CHANNEL SCANNING

— | — |
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1 Press "RCL"
The TIME display is erased.

2 Press "RATE"
This mode is indicated by illuminating all three rate LEDs.
The current channel number will be displayed in the CHANNEL
display. Turning the tuning wheel clockwise/counterclockwise
will recall the next higher/lower channel number at a rate of
7.5 channels/turn.
The current channel number is defined as the last recalled
channel.

(3) Press "RATE"
Pressing "RATE" will reset Frequency Tuning.

3.3.5 RECALLING A TIME PROGRAM
(e.g. time program no. 36)

{HCL] ri;sj ( 3 L 6 i ENTER ]
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1 Press "RCL"
The TIME display is erased

2 Press "TIME"
The current Time Program number is shown in the PROG display

3 To change the Time Program number, press a number (0-40).
The number is entered in the PROG display

4 Press "ENTER"
The number entered is now the current Time Program.
The display is restored to its initial state

The Time Program becomes active when recalled and will change the
setting of the receiver at selected times of day as determined by
the program. For programming, see 3.4.3. Program number 0 is
always unprogrammed and used when no time control is desired.



3.3.6 RECALLING AN FSK DEMODULATOR SET-UP
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1 Press "RCL"
Left-hand display field is cleared

2 Press "FSK"
The current FSK set-up number is shown in the PROG display

3 To change the FSK set-up number, press a number (0-99)

4 Press "ENTER"
The number entered is now the current FSK set-up number

FSK set-up number 0 is user programmable, see section 3.4.4.
All other set-ups are pre-programmed, see section 3.7.

3.3.7 SETTING TIME (e.g. 15.45)

= s [a] o[
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1 Press "STO"
The TIME display is erased and the point starts flashing

2 Press "TIME"
The current setting is shown in the TIME display

3 To change the setting, press a number.
The first two digits are hours. The last two digits are
minutes.

4 Press "ENTER"
This will update the clock. If an illegal time is entered,
the TIME display will start flashing. Pressing "ENTER" again
will restore the old value.

3.4 PROGRAMMING

This section specifies the facilities available for programming
various functions in the receiver. All key sequences start with
"PROG". Pressing the "PROG" key puts the receiver in the
programming mode which is indicated by a flashing PROG
annunciator. The TIME display will be deactivated, if ON. The
receiver will continue operation during programming. The
programming mode can be aborted at any time by pressing "PROG".

Please note that memory space is shared between user programmable
channels, scanning programs and time programs. If, in an
extreme case, all space is used alternating beep-tones will
sound for 4 seconds and the last entry is disregarded.
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Superfluous channels may be deleted to make room for scanning
programs or time programs and vice versa. Following list shows
the relative memory space demands.

One user programmable channel: 9

One consecutive channel scanning program: 10

One frequency scanning program: 12

One sequential channel scanning program: 6 + 2 per channel
One time program: 2 + 4 per channel

3.4.1 STORING A SET-UP

o

: 810 [ {9 1 ( ENTER
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1 Press "PROG"
The storage operation may be aborted at any time by pressing
"PROG" once more during this sequence.

2 Press "STO"
3 Press a number in the range 1-399

4 Press "ENTER"
The following parameters are stored: Frequency, mode,
bandwidth, AGC FAST/SLOW, BFO, RF AMP, ANT ATT, Duplex,
Speaker Squelch, CTL OUT, and Signal Threshold status.

When a user attempts to store a set-up in a cell in which
modification has been inhibited by configuration, or attempts to
store a set-up using a number outside the 1-399 range, no’
storage will take place, and the CHANNEL display will start
flashing.

A stored set-up is deleted when a new set-up is stored on the
same number. A memory cell can be cleared by storing the
recalled channel "O0".

3.4.2 SETTING-UP SCANNING PROGRAMS

A scanning program contains following parameters:

1. Dwell Time, i.e. the time the receiver dwells on each
frequency.

2. Hold Time, 1i.e. the time the receiver will remain on a
frequency where a signal has triggered the Hold function.

3. Hold Trigger Source, i.e. squelch, signal threshold or
external signal.

4., Hold Mode, i.e. Hold specified time or Hold during signal
plus specified time.



5. Scanning Type, 1i.e. Consecutive Channel Scanning,
Frequency Scanning or Sequential Channel Scanning including
Frequency Step size.

6. Start Channel number.

7. Stop Channel number/Next Channel number.

8. Linking, i.e. another Scanning Program can be addressed and
thus included in the program.

Slojojcs
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1 Press "PROG"

2 Press "SCAN"
The current Scan Program number is shown in the PROG display

(3) To change the Scan Program number, press a number in the
range 1-40.

4 Press "ENTER"

The Scan Program number is displayed in the PROG display, the
parameter number in the CHANNEL display and the value in the
FREQUENCY display. A new value may be selected by means of the
numeric keys or the value may be accepted by pressing "ENTER".
The next parameter will then be displayed and so on. When the
last parameter has been accepted the program mode will be
terminated. The programming may be terminated at any step by
pressing "SCAN".

3.4.2.1 PARAMETER VALUES TO BE ENTERED

1 Dwell Time (0.1 s) 1 - 250
2 Hold Time (s) 0 - 99
Infinite Hold Time 100
3 Trigger Source:
None
Squelch

Signal Threshold
Squelch or Signal Threshold
External Signal

S W RO

4 Hold Mode:
Hold scanning until Hold Time has elapsed 1
or
Hold scanning while signal is present and
until Hold Time has elapsed after signal
disappeared 2



5 Scanning Type:

Consecutive Channel Scanning 0
Frequency Scanning, Step Frequency (10Hz) 1 - 9999
Sequential Channel Scanning 10000

6 Consecutive Channel Scanning and
Frequency Scanning:

Start Channel number 1 - 399

or

Delete program 0]
Sequential Channel Scanning Programs:

First channel number 1 - 399

Delete channel number * 0

7 Consecutive Channel Scanning and
Frequency Scanning:

Stop Channel number 1 - 399
Sequential Channel Scanning:
Next Channel number #** 1 - 399
or
End/Delete Channel number 0]

*) When deleted the next channel number in the sequence will be
displayed. When all channel numbers are deleted a "0" is
displayed. Entering this will delete the program.

*%) More Channel numbers can be inserted. Pressing "ENTER" will
insert the displayed channel number and recall the next channel
number in the sequence. A "0" ends the sequence. Entering this
will recall parameter 8.

8 Linked Scanning, Scan Program number 1 - 40
Not linked 0

3.4.3 SETTING-UP TIME PROGRAMS

A Time Program can enable the receiver to automatically recall
channel set-ups, recall scan programs, or start scanning at
selected times in 1 hour or 24 hour cycles.

?To}j @ i o 1’ 1 ENTER j
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1 Press "PROG"

2 Press "TIME"
The current Time Program number is shown in the PROG display

(3) To change the Time Program number, press a number in the
range 1-40.

4 Press "ENTER"



The Time Program number is displayed in in the PROG display, the
parameter number is displayed in the CHANNEL display and the
value in the FREQUENCY display. A new value may be selected with
the numeric keys or the value may be accepted by pressing
"ENTER". The next parameter will then be displayed and so on.

3.4.3.1 PARAMETER VALUES TO BE ENTERED

1 Time:
l-hour cycles, minutes (last two digits) 8800 - 8859
24-hour cycles, hours.minutes 0 - 2359
End of Program/Delete 929
2 Action:
Recall Channel 1
Store current set-up 2
Recall stored set-up 3
Recall Scan Progran 4
Start Scan Program 5
Recall Time Program 6
3 Channel number/Program number 0 - 399

The next "ENTER" will recall parameter 1 in the next parameter
set. After the last set the FREQUENCY display will display "99"
and the function will be terminated at the following "ENTER"
unless a value is entered. "99" entered as parameter 1 will
delete the displayed parameter set. 1In case of identical time
values the actions will be executed in the order entered. A
recalled Time Program becomes active at the next minute-update.

3.4.4 SETTING-UP FSK DEMODULATOR

1 Press "PROG"

2 Press "FSK"
Number 0 is shown in the PROG display

The parameter number is displayed in the CHANNEL display and the
value in the FREQUENCY display. A new value may be selected with
the numeric keys or the value may be accepted by pressing
"ENTER". The next parameter will then be displayed.



3.4.4.1 PARAMETER VALUES TO BE ENTERED

1. Mark Frequency (Hz) 1000-3000
2. Space Fequency (Hz) 1000-3000
3. Baudrate (Baud) 50

100

150

750

3.4.5 SETTING BEEP LEVEL
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1 Press "PROG"
2 Press "1"

3 Press "ENTER"
The number is shown in the PROG display and a continuous
beeping is started.

(4) Press "VOLUME DOWN"
Pressing "VOLUME DOWN" will decrease the sound level.

(5) Press "VOLUME UP"
Pressing "VOLUME UP" will increase the sound level.

6 Press "ENTER"
Pressing "ENTER" will preserve the new beep level and
terminate the programming function.

3.4.6 SETTING SIGNAL THRESHOLD LEVEL

The signal threshold level may be used as a criterion for holding
scanning. This section describes how to view or change the
setting of the threshold level. The setting is stored as part of
the receiver set-up when the store function is used. The
threshold level is thus set individually for each channel in a
channel scanning program. In frequency scanning the threshold
level of the start channel is determining.
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1 Press "PROG"

2 Press "2"

3 Press "ENTER"
The number is shown in the PROG display and the bar that
corresponds to the Threshold Level starts flashing in the
Signal Strength Meter.

(4) Pressing "SENSITIVITY UP" will move the bar to the left.

(5) Pressing "SENSITIVITY DOWN" will move the bar to the right.

6 Press "ENTER"
Pressing "ENTER" will terminate the programming function.

Note: The setting is stored as part of the receiver set-up when

the store function is used.

3.4.7 SETTING CTL OUT 1-7 OUTPUT TERMINALS IN RU 8013

1 Press "PROG"Y
2 Press "3"

3 Press "ENTER"
The number is shown in the PROG display and the setting is

shown in the FREQUENCY display. The 'cursor' will flash the

rightmost digit which corresponds to CTL OUT 1 output
terminal in RU 8013.

The value may be changed by keying-in 0 or 1 or be accepted

by pressing "ENTER". The cursor is then moved to the next
digit, corresponding to CTL OUT 2, etc. The function is
terminated when value number 7 is accepted. 0 means LOW
output level. 1 means HIGH.

3.4.8 SETTING USER-PROGRAMMABLE RATE (e.g. 3.00 KkHz)

nIEIInIOIES
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1 Press "PROG"

2 Press "4"

3 Press "ENTER"
The number is shown in the PROG display, and the rate is
shown in the FREQUENCY display.

4 Press the numeric keys to change the value. Rates between 10
Hz and 99990 Hz can be selected.

5 Pressing "ENTER" will terminate the programming function.

3.5 VERIFICATION

This section specifies the verification facilities incorporated
in the receiver. The key sequence for all verification functions
is: "PROG", '"number", "“ENTER". The number will be shown in
the PROG display and the requested information in the CHANNEL and
FREQUENCY displays. The Verification Function is aborted by
pressing "PROG" or "ENTER".

3.5.1 SELF TEST

The self test includes two programs:

Program number 10: Automatically Stepped Self Test
Program number 11: Manually Stepped Self Test

Please refer to chapter 7: Trouble Shooting and Service, where
a description of the self test programs is found together with a
detailed description of each test that is performed in order to
ease trouble shooting on the equipment.

3.5.2 ACCUMULATED ON TIME

1] -

The FREQUENCY display will show the total number of operating
hours with one hour resolution.

3.5.3 CONFIGURATION PROM VERSION AND DATE

o 1] [a] [ o |

The CHANNEL display will show version number and the FREQUENCY
display will show release date (year/month/day).




3.5.4 CU PROGRAM VERSION AND DATE
(_O— -0
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The CHANNEL display will show version number and the FREQUENCY
display will show release date (year/month/day).

3.5.5 RU PROGRAM VERSION AND DATE
('O"—'\
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The CHANNEL display will show version number and the FREQUENCY
display will show release date (year/month/day).

3.6 CONFIGURATION

This section specifies the facilities available for changing the
configurable parameters of the receiver using the CU 8013
keyboard.

The configuration parameters are pre-programmed in the
configuration PROM and copied into the RAM. Parameters may be
protected by pre-programming. These values cannot be changed
using the Configuration Functions.

The receiver cannot be used normally, when in configuration
mode.

A password must be entered to gain access to the configuration
functions to prevent unintentional or unauthorized changes.

3.6.1 SELECTING CONFIGURATION MODE

Configuration Mode is selected by pressing:

©
| PROG |
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ENTER 1

L J

° |

The number is shown in the PROG display and the FREQUENCY display
is cleared. The receiver is now ready for entry of the password.

3.6.2 PASSWORD

The password consists of a sequence of three key-strokes. The
default password is 999. The password is not displayed. For
each Kkey-stroke a "]" sign is displayed. When the correct
password is entered by pressing "ENTER" the PROG LED starts
flashing at a quicker rate and the PROG display shows the
configuration function number.



Entry of an incorrect password is indicated by a flashing "99" in
the PROG display. After five unsuccessful attempts of entering
the correct password further attempts are prevented for a period
of 60 minutes.

The password may be changed by using configuration function
number 99. Any key may be used in the sequence, even disabled
keys, "PROG" and "ENTER". The use of the latter, however, is
not recommended.

In case the password is forgotten it is possible to reset the
user programmable memory hardwarewise (see description of Control
and Audio Board 681) whereby the default password is selected.

At the same time, however, all user programmed set-ups,
scanning programs, etc. are erased and the configurable
parameters are set to their default values.

3.6.3 CHANGING CONFIGURABLE PARAMETERS

The function number in question is entered by pressing a number
from 1 to 99 followed by ENTER. The number will be displayed in
the PROG display and when ENTER is pressed the current value(s)
of the configurable parameter(s) is(are) shown in the FREQUENCY
display. A parameter number may be shown in the CHANNEL display.
The value may be accepted by pressing ENTER or changed by
entering a new value. If an illegal value is entered it will
flash. An ENTER will stop the flashing, and a new value may be
entered.

Where more parameters are displayed simultaneously, the
right-most value is accepted/changed first, and at each ENTER
the "cursor" (quick-flashing of the digit) is shifted one digit
to the left. ’

When all parameters in the function has been changed the
configuration function number is terminated at the last ENTER,
and the FREQUENCY display will be blank. A new function number
may be entered or the configuration mode may be terminated by
pressing PROG. The configuration mode may be aborted at any time
by pressing PROG.

3.6.4 CONFIGURATION FUNCTIONS

No. Function Parameter Value
1 USB Key Disable/Enable 0/1
2 LSB Key Disable/Enable 0/1
3 AM Key Disable/Enable 0/1
4 TELEX Key Disable/Enable 0/1
5 ISB Key Disable/Enable 0/1
6 CW Key Disable/Enable 0/1
7 BW WIDE Key Disable/Enable 0/1
8 BW INTER Key Disable/Enable 0/1
9 BW NARR Key Disable/Enable 0/1
10 AGC FAST Key Disable/Enable 0/1
11 BW VNARR Key Disable/Enable 0/1
12 AGC OFF Key Disable/Enable 0/1
13 BFO Keys Disable/Enable 0/1
14 SENSITIVITY Keys Disable/Enable 0/1



15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
45
46
47
48
49
50

51

52
53
54
55
56
57
58
59
60

61

62

VOLUME Keys

TIME Key

SCAN Key

RF AMP Key

ANT ATT Key

DUPLEX Key

DUPLEX ADJ Key

SPEAKR Key

SQL Key

DIMMER Keys

Delete Memory Key

RCL Key

STO Key

FRQ Key

LOCK Key

RATE Key

FSK Key

ISB LSBMON Key

NOTCH FILTER Key

REMOTE KEY

Display of Frequency

Display of all status information
Pass Band Shift (PBS)

FSK Programming Function
"Recall FSK Program" Function
"Recall Scan Program"
Function (from keyboard)
"Recall Time Program"
Function (from keyboard)

"Set Time" Function

"Store" Function

"Program Rate" Function

"Scan Programming" Function
"Time Programming" Function
"Beep Level" Function

"Signal Threshold Level" Function
"CTL OUT 1-7 Setting"™ Function
Omitted

AGC and BW keys in USB Mode *)
(Disabled = 0; Enabled = 1)

AGC and BW keys in LSB Mode *)
(Disabled = 0; Enabled = 1)

*) BW indicators are off,
if all BWs = disabled.
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Disable/Enable
Disable/Enable
Disable/Enable
Disable/Enable
Disable/Enable
Disable/Enable
Disable/Enable
Disable/Enable
Disable/enable
Disable/Enable
Disable/Enable
Disable/Enable
Disable/Enable
Disable/Enable
Disable/Enable
Disable/Enable
Disable/Enable
Disable/Enable
Disable/Enable
Disable/Enable
Disable/Enable
Disable/Enable
Disable/Enable
Disable/Enable
Disable/Enable

Disable/Enable

Disable/Enable

Disable/Enable
Disable/Enable
Disable/Enable
Disable/Enable
Disable/Enable
Disable/Enable
Disable/Enable
Disable/Enable

: AGC FAST
: AGC SLOW
: AGC OFF
: BW WIDE
: BW INTER
: BW NARR
: BW VNARR

~NoOgbdh WK

: AGC FAST
: AGC SLOW
: AGC OFF
BW WIDE
BW INTER
: BW NARR
BW VNARR

~Nogr bk WN P

0/1
0/1
0/1
0/1
0/1
0/1
0/1
0/1
0/1
0/1
0/1
0/1
0/1
0/1
0/1
0/1
0/1
0/1
0/1
0/1
0/1
0/1
0/1
0/1
0/1

0/1

0/1
0/1
0/1
0/1
0/1

. 0/1

0/1
0/1
0/1

0/1
0/1
0/1
0/1
0/1
0/1
0/1

0/1
0/1
0/1
0/1
0/1
0/1
0/1
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64

65

66

67

68

69

70

AGC and BW keys in AM Mode *)
(Disabled = 0; Enabled = 1)

AGC and BW keys in TELEX Mode *)
(Disabled = 0; Enabled = 1)

AGC and BW keys in ISB Mode (USB)
(Disabled = 0; Enabled = 1)

AGC and BW keys in CW Mode *)
(Disabled = 0; Enabled = 1)

AGC and BW keys in ISB Mode (LSB)
(Disabled = 0; Enabled = 1)

Direct Frequency Selection

Storage in Protected Memory Cells

Cells programmed while
disabled will be unprotected.

Cells programmed while enabled
will be "protected cells".

Update of Signal Strenght Meter
via RU Data link.

*) BW indicators are off,
if all BWs = disabled.
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*)

*)

~NSNoods WK Nodbd W - NSonordd W
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Disabled/Enabled

Disabled/Enabled

Off

Once per second
4 times per second

AGC FAST
AGC SLOW
AGC OFF
BW WIDE

: BW INTER
: BW NARR
: BW VNARR

: AGC FAST
: AGC SLOW
: AGC OFF

BW WIDE

: BW INTER
: BW NARR

BW VNARR

: AGC FAST
: AGC SLOW
: AGC OFF
: BW WIDE
: BW INTER
: BW NARR

BW VNARR

: AGC FAST
: AGC SLOW
: AGC OFF
: BW WIDE

BW INTER
BW NARR
BW VNARR

: AGC FAST
: AGC SLOW
: AGC OFF

BW WIDE
BW INTER
BW NARR
BW VNARR

0/1
0/1
0/1
0/1
0/1
0/1
0/1

0/1
0/1
0/1
0/1
0/1
0/1
0/1

0/1
0/1
0/1
0/1
0/1
0/1
0/1

0/1
0/1
0/1
0/1
0/1
0/1
0/1

0/1
0/1
0/1
0/1
0/1
0/1
0/1

0/1

0/1

0
1
2
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72

73

74

75

76

77

Initial AGC and BW setting
in USB mode *)

(Initial set = 1; Other = 0)

Initial AGC and BW setting
in LSB mode *)

(Initial set = 1; Other = 0)

Initial AGC and BW setting
in AM mode *)

(Initial set = 1; Other = 0)

Initial AGC and BW setting
in TELEX mode *)

(Initial set = 1; Other = 0)

Initial AGC and BW setting
in ISB mode (USB) *))
(Initial set = 1; Other = 0)

Initial AGC and BW setting
in CW mode

(Initial set = 1; Other = 0)

Initial AGC and BW setting
in ISB mode (LSB)

(Initial set = 1; Other = 0)

*)If no initial settings are selected
the receiver automatically selects

1

[

SNodbdhwiheRr ~Noord WK SNodbd Wi

NSoodbd WN

SNo bW

~Noorbdh W

~Nouo b WK

AGC FAST

: AGC SLOW

not used
BW WIDE
BW INTER
BW NARR
BW VNARR

: AGC FAST
: AGC SLOW

not used
BW WIDE
BW INTER
BW NARR
BW VNARR

: AGC FAST
: AGC SLOW

not used
BW WIDE
BW INTER
BW NARR
BW VNARR

: AGC FAST
: AGC SLOW

not used
BW WIDE
BW INTER
BW NARR
BW VNARR

AGC FAST

: AGC SLOW

AGC OFF
BW WIDE
BW INTER
BW NARR
BW VNARR

: AGC FAST
: AGC SLOW

not used
BW WIDE
BW INTER
BW NARR
BW VNARR

: AGC FAST
: AGC SLOW
: AGC OFF

BW WIDE
BW INTER
BW NARR
BW VNARR

the last used setting on the mode in question.
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0/1
0/1

0/1
0/1
0/1
0/1

0/1
0/1

0/1
0/1
0/1
0/1

0/1
0/1

0/1
0/1
0/1
0/1

0/1
0/1

0/1
0/1
0/1
0/1

-0/1

0/1

0/1
0/1
0/1
0/1

0/1
0/1

0/1
0/1
0/1
0/1

0/1
0/1

0/1
0/1
0/1
0/1



78

79

80

81

82

83

omitted

Recall of pre-programmed (ITU)
frequencies.

Settings of Disabled Keys 1:
(OFF = 0; ON = 1)

Setting of Disabled Rate Key

Speaker status in Duplex

Selection of RCL parameters 1:

(Not recalled = 0
Recalled = 1)

85

86

87

88

89

90

*)

Scan Hold Input

Squelch routed to CTLOUT 7

FSK Input Selection in ISB Mode

Reverse FSK Data Out

FSK Data Out when FSK Off

CU-RU Serial Interface *)

10

Disabled/Enabled

RF AMP
ANT ATT
DUPLEX
SPEAKR
SQL

LOCK

FSK

ISB LSBMON
REMOTE

Hz

100 Hz

1000 Hz
Programmable
Channels

OFF
Don't care

Mode
Bandwidth
AGC

BFO

RF AMP

ANT ATT
DUPLEX
SPEAKR

SQL

CTL OUT 1-7
Signal Threshold
FSK

Hold scan on
low/high
levels

Disable/Enable

USB

LSB

As LSBMON
Opposite LSBMON

Normal
Inverted

Low
High

Baudrate (Bits/sec)

0/1

0/1
0/1
0/1
0/1
0/1
0/1
0/1
0/1
0/1

10
100
111

0/1
0/1
0/1
0/1
0/1
0/1
0/1
0/1
0/1
0/1
0/1
0/1

0/1

0/1

S WN e

= O

0
1

300
600
1200
2400

The supply must be switched OFF/ON to accomplish a change.
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91 Audio Subcarrier Frequency in TELEX Mode (Hz)

92 (Full Remote Control only)
Remote Control Address Selection
(master)

Front Panel
Fixed

(Normally set for 0 for front panel selection
of the slave receiver address. A fixed address
may be used if only one slave is controlled.)

or

Address of Master (slave only)

All masters can
control the receiver

Only the specified
master can control
the receiver

(When the receiver is used as a slave only,

i.e. configuration function 95 = 0,

a particular master may be allocated to the receiver.)

93 Remote Control Serial Interface *)

Baudrate (Bits/sec)

1500
1600

2500

300
600
1200
2400
4800
9600

*) The supply must be switched OFF/ON to accomplish a change.
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94 Remote Control Serial 7 bits
Interface Word Selection *) even parity
2 stop bits

7 bits
odd parity
2 stop bits

7 bits
even parity
1 stop bit

7 bits
odd parity
1 stop bit

8 bits
2 stop bits

8 bits
1 stop bit

8 bits
even parity
1 stop bit

8 bits
odd parity
1 stop bit

95 (Full Remote Control only)
Remote Control Priority Slave only

Respects REM/LOCAL
selection on slave

Respects REM/LOCAL
selection on slave
but not interruption

Overrides REM/LOCAL
selection on slave

Overrides REM/LOCAL
selection on slave.
Slave remains in REM
after remote control

Overrides REM/LOCAL
selection on slave.
Slave remains in REM
and selection of LOCAL
on slave not possible
after remote control

*) The supply must be switched OFF/ON to accomplish a change.
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96 Remote Control Type *) Disabled 0
Autotelex 1

Autotelex with
TX commands
retransmitted 2

Autotelex with

TX commands
retransmitted

and embedded

acknowledge 3

Remote frequency

selection 4
Full Remote Control 5

97 (Full Remote Control only)
Own Remote Control Address 1-99

(This is the address to which the receiver responds
as a slave. Each receiver in a group must have its
own inddividual address.)

98 (Full Remote Control only)
Own Remote Control Listen Only Address

o
|

99
(Normally set to 0. Whwn set to 1-99 the receiver
responds to that address as a slave, except that
no revertive information and no monitoring audio

is sent to the master. The function permits
simultaneous operation of diversity receivers.)

*) The supply must be switched OFF/ON to accomplish a change.

**) Full Remote Control is optional.
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99 Changing Password 1: 0ld password 3 keys
2: New password 3 keys
3: New password same

Remarks to the selection of password :

VOLUME, DIMMER, and SPEAKR key functions are not transfered
from master to slave in remote control applications. This
means that it is possible to make configuration change a
local function by selecting a password which contains one
or more of the above keys in the sequence.

Notes : 1) When the FSK Board is not installed:
config. 31 = 0 and config. 80 parameter 1.7 = O.

2) When the ISB board is not installed:
config. 32 = 0.



3.7 PRE-PROGRAMMED FSK DEMODULATOR SET-UP's

FSK prog no. Mark frq Space frq Data Rate
[Hz] [Hz] [Baud]
1 1475 1525 50
2 1465 1535 50
3 1457.5 1542.5 50
4 1415 1585 50
5 1415 1585 100
6 1330 1670 200
7 1300 1700 200
8 1250 1750 50
9 1250 1750 100
10 1250 1750 150
11 1250 1750 300
12 1075 1925 100
13 1075 1925 150
14 1075 1925 200
15 1075 1925 300
16 1075 1925 600
17 1575 2425 100
18 1575 2425 150
19 1575 2425 300
20 1575 2425 600
21 2525 2575 50
22 2507.5 2592.5 50
23 2465 2635 100
24 2350 2750 200
25 2125 2975 200



4. INSTALLATION

Correct installation of the equipment is important for maximum
performance and reliability. Antennas and earth connections must
be installed with the greatest care using corrosion resistant
materials. Cable routing shall be made so that the cables are
protected from physical damage. Cable bends especially on
coaxial cables must not be sharp and a sufficient number of clips
or straps should be used for securing the cables.

4.1 MOUNTING THE CONTROL UNIT

The Control Unit may be rack mounted, or it may be mounted
directly on the Receiver Unit. In the latter case the unit is
bolted to the Receiver Unit through two holes in the cabinet.
When attached to each other the units may be regarded as one.
This is also called a local control installation. The R 8003 is
delivered in this way. Interconnection between the units is by
means of a 37 pole ribbon cable which is always fitted when
delivered.

When separated, the units may be mounted up to 100 metres from
each other. This is called an extended local control
installation. A screened 2 x 8 pole cable (not delivered) is
then used between the units.

Installation diagrams 995 578 21 and 995 578 31 (at the back of
this chapter) show both ways of installing the equipment.

Drawing no. 995 577 21 shows overall dimensions and a drilling
plan for the necessary holes for rack mounting of CU 8013/RU
8013. The Rack Flange Kit 107 621 20 may be used for this
purpose. An example of rack mounting by using slide rails is
shown on drawing 995 577 01 (slide rails are not delivered).

Table-top mounting of the equipment is effected by use of the
Mounting Brackets Kit 107 620 24, see drawing 995 577 11.

The CU/RU communication takes place by means of the above
mentioned interconnection cable. This is connected to the
"INTERCON"-connector at the back of both units. Communication
rate is depending of the length of the cable. The rate is
factory-set to 2400 baud.

The connectors on the Control Unit may be used for connection to
external equipment. The connectors are listed below with a
description of signal names and levels. The connectors
"INTERCON" and "AUX 1" are equivalent to the connectors with the
same names on RU 8013.



CU/RU INTERCONNECTION SOCKET "INTERCON"

37-pole type D connector.

Pin Name Remarks

1 GND To AUX 1 pin 1
2 TXREM To AUX 1 pin 2
3 RXREM To AUX 1 pin 3
4 CONTROL IN To AUX 1 pin 4
5 CONTROL OUT To AUX 1 pin 5
6 SPEAKER+ To AUX 1 pin 6
7 AF OUT To AUX 1 pin 7
8 CENTER (LINE)| To AUX 1 pin 8
9 SIGNAL OUT+ To AUX 1 pin 9
10 GND To AUX 1 pin 10
11 CUDATA

12 RUDATA

13 -15V

14 +24V

15 BATNEG

16 AF-

17 -15V

18 +15V

19 GND

20 SIDETONE IN To AUX 1 pin 14
21 GND To AUX 1 pin 15
22 GND To AUX 1 pin 16
23 GND To AUX 1 pin 17
24 SCAN S/S To AUX 1 pin 18
25 SPEAKER- To AUX 1 pin 19
26 LINE+ To AUX 1 pin 20
27 LINE- To AUX 1 pin 21
28 SIGNAL OUT- To AUX 1 pin 22
29 GND

30 GND

31 RXRATE

32 +24V

33 PWRON

34 AF+

35 -15Vv
36 +15V
37 GND




4-3
AUXILIARY SOCKET 1 "AUX 1"
25-pole type D connector.
This is a multipurpose connector used for connection of auxiliary
equipment to the Control Unit. The connector is accessible on
the Control Unit in Extended Local Control applications. 1In
Local Control applications where the Control Unit is attached to
the Receiver Unit the "AUX 1" connector of the Receiver Unit is

used.

Pin Designation I/0 Signal Level Description
1 GND
2 TXREM In RS-232-C Remote Control Data
3 RXREM Oout RS-232-C Remote Control Data
4 REMCTL+ I/0 RS-485 Remote Control Data
5 REMCTL- I/0 RS-485 Remote Control Data
6 SPEAKER+ out 0O to 5 W 8 ohm load pin 6-19
7 AF OUT Out 0 to 10 mW 500 ohm load. Cont—
rolled by VOL.
8 CENTER (LINE) Line out center tap
9 REMAF+ I/0 -6 - 0 dBm Remote Control AF
10 GND

11 not used
12 not used
13 not used

14 SIDETONE IN In 0dBm/600 ohm For 5mW in built-in
speaker. Independent

15 GND of VOLUME.
16 GND
17 GND
18 SCAN S/S In 0/12 Vv Scan Hold Signal
19 SPEAKER- Oout See pin 6
20 LINE+ Out } { Balanced 600 ohm

}0 to 10 dBm{ audio output. In-
21 LINE- Out } { ternally adjustable
22 REMAF- I/0 -6 - 0 dBm Not used

23 not used
24 not used
25 not used




HEADPHONE SOCKET
6.35 mm Jack-socket.

Pin Designation I/0 Signal Level Description

Mono or stereo
headphones may be

used.

1 - out > 10 mW 4 ohm to 3 kohm
Dependent on

2 - VOLUME. Built-in
speaker is discon-

3 - nected when jack-

plug is inserted.

4.2 MOUNTING THE RECEIVER UNIT

The Receiver Unit may be mounted up to 100 metres from the
Control Unit using a screened 2 x 8 X 0.25 mm sg. multiwire
cable for interconnection. The unit should be installed in a dry
place and consideration should be given to accessibility for
servicing. The brackets supplied allow for tabletop or rack
mounting. Drawings no. 995 577 22 and 995 577 01 show mounting
details. It is important to provide sufficient of airspace below
and above the unit, for adequate air flow around the equipment
and through the heatsink at the back of the unit.

When used in an extended local control installation the RU/CU
communication rate must be set to the correct value. 1In the
Control Unit the baud rate is changed from the keyboard by
configuration function no 90, see section 3.6.3. 1In the
Receiver Unit the rate is determined by the setting of )
dip-switches 670-S1 on the RU Interconnection Board and 679-S1
on the FSK Board. Below pictures shows the location on the
respective boards. They become accessible by removing the
bottom cover of the unit.

RU Interconnection Board 670



FSK Board 679

The baud rate is depending of the maximum cable length between
the units as shown below.

Max. cable length S1-1 S1-2 Rate
(metres) (baud)
12.5 OFF OFF 2400 : .
25 OFF ON 1200
50 ON OFF 600
100 ON ON 300



AUXILIARY SOCKET 2
15-pole type D connector.
This connector is used for connecting auxiliary equipment to the
Receiver Unit.

"AUX 2"

Pin Designation I/0 Signal Level Description
1 | TX KEYED IN In 0/10 V Rx is muted (sim-
plex) or duplex
2 GND attenuator activa-
ted (duplex) when
connected to GND
3 CONTROL IN In 0/5 V Not used
4 GND
5 TONE OUT Oout 0 dBm/600ohm 1.1 kHz tone to
transmitter for
6 GND Duplex Adjustment
7 +24 V Out Max. 100 mA +24 V available
- — when Rx is ON.
8 CONTROL OUT Out
°) CONTROL OUT Out
Open collector
10 CONTROL OUT Oout outputs. CTL OUT 1 to 7
Closed: controlled by
11 CONTROL OUT out Max. 2V @ 50mA —> "PROG 3"-
Open: function
12 CONTROL OUT out Min. 100 kohm
@ 32v
13 CONTROL OUT Oout
14 CONTROL OUT Out
15 CONTROL OUT out - Used to key trans—
mitter for Duplex
Adjustment.




AUXILIARY SOCKET 3

1] AUX 3 11}

15-pole type D connector
This connector contains Line Output terminals for ISB
applications and FSK Data Output for connection to teletype

equipment.
Pin Designation I/0 Signal Level Description
1 GND
2 CENTER Center tap, USB
Line Output
3 LSB+ Out Balanced 600 ohm
0 to 10 dBm| audio output.
4 LSB- Oout Internally adjust-
able
5 not used
6 not used
7 GND
8 GND
9 USB+ out Balanced 600 ohm
0 to 10 dBm| audio output.
10 USB- out Internally adjust-
able
11 CENTER Center tap, LSB
Line Output
12 not used
13 not used
14 DIVERSITY In/ FSK combination
out point for intercon—]
necting two recei-
vers in diversity
15 FSK DATA out RS-232-C Data Output from

FSK Demodulator

4.2.1 POWER SUPPLY

The R 8003 operates at mains voltages of 110-
or from a separate 24 VDC reserve
cables are connected to the Receiver Unit at

50-60 Hz,

cabinet.

Attention should be paid to CCIR Rec.
that cables in the vicinity of the receiving
and cables within the
screened by enclosing them in metal conduits,

radio receiving roonm,

themselves are effectively screened.
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120 or 220-240 VAC
supply. The supply
the rear of the

which recommends

antennas or the

radio room, are
unless the cables



4.2.2 EARTH CONNECTION

The receiver earth terminal is located at the back of the
receiver cabinet and should be connected to earth using a length
of 2.5 sq. mm wire. This wire should be connected to a separate
earth screw, which must not be shared by any other equipment.
The earth lead should be run as far from the transmitter earth
lead as is practicable. Other cables should be run as far away
from the receiver earth leads as possible and under no
circumstances parallel with it, closer than 0.2 metres.

4.2.3 ANTENNA

The antenna should be erected well in the clear, away from any
objects whose influence on the antenna could vary, such as
derricks etc. Insulators should be of high quality having low
leakage even when wet. Stays, wires, steel masts etc. should
be either effectively earthed or insulated.

The antenna should be kept as far as possible from electrical
equipment in order to minimize noise. Electrical installation
such as cable braiding (screens) and instruments in the vicinity
of the antenna should be earthed effectively, and the
instruments in question should be fitted with noise-interference
suppression devices, effective in the range 0.1 MHz to 30 MHz.

Length: 7-30 m. The antenna feed-in should be coaxial cable,
which should be as short as possible, especially in the case of
short antennas.

If a long cable is used an impedance matching transformer should
be inserted at the antenna end of the feeder.

The receiver is normally delivered to 50 ohms input impedance.
In the frequency range below 4 MHz it is possible to change the
input to high impedance, which can be advantageous when using a
short receiving antenna with no impedance matching transformer
and a short feed-in.

Selection of high input impedance in the range below 4 MHz is
carried out, by means of a soldering iron, by moving the jumper
from L to H in the desired frequency range. Below figure shows a
section of Receiver signal Path 667 with the location of the
jumpers.
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4.3 INTERCONNECTION OF UNITS

When the units are mounted together it is called a local control
installation. In this case the units are interconnected by the
37-way ribbon cable included with the equipment. See installation
diagram no. 995 578 31 for information.

If the installation is to be made with the units separated it is
called an extended local control installation. The 37-way ribbon
cable is then substituted by a length of 2 x 8 x 0.25 mm sq.
screened multiwire cable (max. 100 metres). For further
information see installation diagram no. 995 578 21.

4.4 REMOTE CONTROL

Note: This section describes the facilities for remote control of
the receiver frequency. These facilities are intended
particularly for automatic radiotelex applications. For full
Remote Control applications reference is made to Appendix 1.

The receiver is equipped with a serial interface for remote
control. The remote control terminals are pin 2 and pin 3 of the
"AUX 1" socket. Pin 2, TXREM, is the input terminal. Pin 3,
RXREM, is the output terminal, which is used for acknowledge
purposes or for re-transmission of commands.

The interface circuit conforms electrically to the EIA standard
RS-232-C. Baud rates of 300, 600, 1200, or 2400 bps may be
selected by configuration function number 93, whereas word
length, parity and number of stop bits are selected by
configuration function number 94, see section 3.6.



4.4.1 REMOTE CONTROL TYPES

The remote control input is enabled by selecting the desired
type of remote control using configuration function number 96.

1. Autotelex:
The receiver responds to a receiver command by
switching to a remote frequency control mode in
which the TELEX mode is automatically selected.
A status word is transmitted as an acknowledge.

2. Autotelex with TX commands re-transmitted:
The receiver responds to a receiver command by
switching to a remote frequency control mode in
which the TELEX mode is automatically selected.
Transmitter commands are transferred to the RXREM
output terminal for control of an associated
transmitter.

3. Autotelex with TX commands re-transmitted and
embedded acknowledge:

The receiver responds to a receiver command by
switching to a remote frequency control mode in
which the TELEX mode is automatically selected.
Transmitter commands are transferred to the RXREM
output terminal for control of an associated
transmitter. An embedded status word is
transmitted as an acknowledge.

This remote control type is used if the
controller requires an acknowledge. The
transmitter must then re-transmit the receiver
status word to the controller.

4. Remote frequency selection:
The receiver responds to a receiver command by
switching to a remote frequency control mode. A
status word is transmitted as an acknowledge.

When a remote control command is received then "cc" will be
displayed in the PROG Display to show that the receiver is in the
remote controlled mode. At the same time the PROG Key Indicator
is flashing. In this mode all front panel control is inhibited.
The receiver will remain in the remote controlled mode until the
PROG Key is pressed. This will enable normal operation.

4.4.2 DATA FORMAT

Address word: This word, when transmitted to the receiver,
initiates the command cycle. To identify the
address word bits 6 and 7 shall both be set to 1.
Thus, any other word type used will have to be
less than COh/1924.

Reserved addresses:
C2h/194d : Receiver
C3h/195d : Transmitter



The receiver only responds to receiver commands;
transmitter commands are retransmitted dependent
on the remote control type selected.

Command word: The word immediately following the address word
contains the command.

Reserved commands:

00h/0d : Reset
The receiver will run the power-up
sequence.

14h/20d : Frequency input.
The next 4 words will be interpreted as
frequency.

Frequency words: After a frequency command 4 words are used to
specify the frequency in packed BCD:

1. 10 MHz | 1 MHz
2. 100 kHz | 10 kHz
3. 1 kHz | 100 Hz
4. 10 Hz | 0
Status word: After having received the frequency command and

all four frequency words, the receiver may,
dependent on the remote control type selected,
transmit a status word having the following
format:

Bit

7 : Interface error.
When set to 1 this bit identifies either a
parity, framing, overrun or data format
error. The command cycle must be repeated.

6 : Always O.

(&)

Busy.

When set to 1 this bit identifies that the
receiver is not ready.

The command cycle must be repeated.

0-4 : Address echo.
This field contains the five LSB's of the
received address word.

Embedded

acknowledge: Dependent on the remote control type selected
the status word may be preceded by the following
words:

C3h/195d (address word)
11h/17d (command word)



POS | CONNECTORS AND CABLE TYPES
R 8003
1 | 2 OR 3-POLE JACK PLUG #635. PART NO. 750 000 55

25-POLE D-SUB CONNECTOR PART NO. 751 000 62 ( ' E
BNC-MALE CONNECTOR COAX-CABLE. SEE NOTE C

w

>
c
>

15-POLE D-SUB CONNECTOR: SEE NOTE D. PART NO. 751 000 61 B
AC MAINS. SEE NOTE A
6 BATTERY. SEE NOTE B , 2

v &

@

AN

7 EARTH CONNECTOR 2,5mm Sq 23

GND
REMAF-
REMAF+
LINE -
CENTER
LINE «
AFOUT
SPEAKER -
SPEAKER +
SCAN S/S
REMCTL-
GND

LA AR AL

—a -
AW~
a0
z2xzR
Oxox
m A
=4 —
=
+

2 —(C TXREM
SIDETONE IN
NOTE A NOTE B - NOTE ( ! C GND

]

s i por
O— HEADPHONE 8 —C CTL OUT 1
CTL oUT 8

SOCKET
s O/ >1 15

_ rowat 7 +24v OUT
+ 1% CTL OUT 7
:I:ngl 6 —C.GND
(e e 3 —C  (TL OUTé6
TONE OUT
CTL OUTS
GND
CTL OUT &
CTL IN1
CTL OUT 3
GND
CTL OUT 2
CTL KEYED IN
0
“AUX 3" | o
8 —C GND
15 FSK DATA
7 —C GND
1% DIVERSITY
6
13
5
12
. 4 —CLSB-
NOTE D 1 —C CENTER
3 _( LSB +*
10 —C uUsB-
[:H:w 2 ——C CENTER
9 —C

To be soldered

or crimped 1 ’—‘( GND ?

1|4

(RPPIG TOOLS S
AC Mains: Cable 3 x 0,7Smm Sq Battery: O REPERBNCE
Screened cable 2 x 1,5mm Sq CREP PLERS 500 (ABLES 12

Fuse ratings Pin 1 _ BUCHANAN 612 640 @ ™ 4
110v - 2 pcs. 2 Amp (™ -T-229W/7 -1 LR »
220v - 2 pcs. 1 Amp Pin 3 4, s ) Vi o 3

Pin &: +

R 29991
See also document 9855745

See also document 98557461

AL

A

A ALA

Terminated
strip length

o
“AC MAI
— =m ~ /220 uov}/
110-120/220-
I 50 40H,
—am >—v
“BATTERY"
 —am

Sude 3 sutable ferrule onto the Solder the wires into the contacts Insert the hinge tabs of the ihner Slide the braid over the braid crimp
cable smaller diameter first Measure the terminated strip shield into the matching siots of rea

St7ip the cable jacket Then fold length, it should be the connector shell, and rotate Slide the ferrule forward against 3
*he braid back over the cable 15 3nd 25 positions - 33mm hocsing 30° NIt ;
jacket, and trim oft any exposed 37 positions - 41mm Insert the hinge tabs of the outer Solder or crimp the ferrule

shield into the matching slots of the
connector shell

Close the outer shield until it
\atches on the inner shield

—m )>—4 2v DC
—am)>— -
Strip dimensions ’

15 and 25 positions - 33mm
37 positions - 43mm

INSTALLATION WIRING DIAGRAM
_ FOR RECEIVER R 8003
95 st 18 LOCAL CONTROL



995 583 01

| HE I | S 6 | 7 8 ]
—
CONTROL UNIT CU 8013 RECEIVER UNIT RU 8013
"INTERCON" “INTERCON"
= —
® +15V - 3
J
e g
POS.| CONNECTORS AND CABLE TYPES " Cmm— X —- >
3—C mm— —am  )—
1 | 20R 3-POLE JACK PLUG 86.35 PART NO.750 000 55 16 ——C AF - >—
C AF + )
2| SEE NOTE D. 37-POLE D-SUB CONNECTOR PART NO.751 000 63 3" = _BATNEG - 3 “ANTENNA"
3 | 25-POLE D-SUB CONNECTOR PART NO.751 000 62 33_{ - PZ.TION - r— tg
*
L | BNC-MALE CONNECTOR COAX-CABLE SEE NOTE C ’3’; C a2V ? S AT |
5 | 1S-POLE D-SUB CONNECTOR SEE NOTE D PART NO 751 000 61 B3—<C ;1)(;/ - r— B —
N—C = RUD:TA - O B —<
6 | AC MAINS. SEE NOTE A 12 C - - D— 12 —<
7 | BATTERY SEE NOTE B 30—C CUDATA 2 % —C
"—-C >—1 n —
¢ | EARTH CONNECTOR 2,5mm Sq 2—C GND >—129 3 —C
——(m -)>— 10—
—C == - 2 —
Baud rate is selected Cmm - 9 C
from the keyboard. —C = - — 2 — NOT USED
see chapter 3-operation. —Cm -)>— 8 —C
— - - 20 —C
—( = -)>— 17—
—(C == - )— 19 —C
—Cm - 6 —C
—C - - 8 —C
——(m -)>— s —C
—C = - 17 —C
—( = - v —<
—(C = - )>— 16 —C
—( = -D)— 3 —<
—( == - — 15 —<C
— - - 2 —<
20—C =m - )>—20 e —(C
NOTE A NOTE B NOTE C ! - - ! !
. "AUX 1" “AUX 2"
13 8 ——C CTL OUT1
T 25— 15 —C CTL ouT8
—_ + FERRLE L] 12 —C 7 —(C +2v
‘ 2%—C 1% —C  CTL OouT7
p— Ehffm] T C C
CRIPIG 20ME ! ___( 6 GND
p—— BT, 3 —C 7L ouTs
AC Mains: Cable 3 x 0,75mm Sq Battery: peg— 10 GND s —eC CTLIN2
. Screened cable 2 x 1.5mm Sq CRwP PLERS SR CABLES 22 —C _REMAF - 12 —<C CTL OUTS
Fuse ratings Pin 1 — BUCHANAN 612 648 o 1 9 ———CREMAF + & —C GND
10v - 2 pcs. 2 Amp . :.;:‘:n: LA 21 —C LINE - 11— CTL OUT &
220v - 2'pes. 1 Amp Pin 3 4 oS D TS vim 8 ——CCENTER 3 ——C TONE OUT
See also d t 98557451 Pin &+ o o ”n 20 _(——CLINEo 10 —< CTL OUT 3
ee also documen r( -q 7 AF OUT 2 —C GND
See also document 98557461 L 19 ——C  SPEAKER - 9 —C CTL OUT 2
6 ——C SPEAKER + 1 —C TX KEYED IN
18 —C _SCAN S/S
@) 5 ——CREMCTL - "AUX 3" ] ®
17 —C GND 8 —C GND
4 ——CREMCTL + . 15 —C  FSK DATA
Max baud rate is
16 —C GND depending on cable ! C GND
3 ——(RXREM length between units 1 —C  DIVERSITY
15 —C GND Eaufhrate is determined § —<
2 ——(TX REM y the setting of 3 —C
dipswitch S1 Int
1 —C SIDETONE IN cg';edmn Bo:ld?xﬁr 5 C
1 —(GND and' ST on FSK Board 679 12 —C
6 —C LSB-
NOTE D 11 —C CENTER
3 —(CLSB+
MAX 10 —C USB -
ngth| SI-1 | SI-2 |Baud 2 —C CENTER
Jgrmnated o 12.5m [ OFF | OFF | 2400 9 —C USB. @
or crimped &2 C;F ":F 1230 1 ——C GND
HEADPH n OFF { 600
= DPHONE 100m | ON ON 300 ‘AC MAI l'

T Ze 4 suitable ‘ferrule onto ‘he
anle smailer diameter first
“*-p *he cable jacket Then ‘old
“he braid back over ‘*he cable
acket and *rim off any exposed
‘ol

“trip dimensions

‘S and 25 positions - 33mm

37 positions - &3mm

Solder the wires ‘nto the contacts
Measure the terminated strip

connector shell

Insert the hinge tabs of the ihner
shield into the matching siots of

. the connector shell, and rotate

15 and 25 positions - 33mm housing 90°
Insert the hinge tabs of the outer
shield into the matching slots of the

Close the outer shield until it
latches on the inner shield

Slide the braid over the braid crimp

area
Slide the ferrule forward against
the shield assembly

Solder or crimp the ferrule

)—lSOCKET

@ ...1

. *10-120/220-260v
P )’—: 50-60Hz

hO)

—= )—"" 24v DC

INSTALLATION WIRING DIAGRAM
FOR RECEIVER R 8003
EXTENDED LOCAL CONTROL
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5. TECHNICAL DESCRIPTION

5.1 CONTROL UNIT 8013

The Control Unit consists of Audio and Control Board 681,
Notch filter and Remote Control Board 680, Display Board 675,
and Sensor Board 676.

The Control and Audio Board comprises the AF signal path except
the Notch Filter the squelch circuit. The audio output signal

is fed to the built-in loudspeaker and to an external

speaker output available at the "AUX1" connector as well

as the "HEADPHONE" socket on the front of the unit. The
microprocessor part of the Audio and Control Board communicates
via an RS-232C interface with its counterpart on RU Control Board
in the Receiver Unit. The rate can be configured to 300, 600,
1200 or 2400 baud dependent on the length of the interconnection
cable between the Control and Receiver Unit.

The Notch Filter and Remote Control Board contains a switched
capacitor notch filter, the frequency of which is adjustable by
varying the synthesized clock frequency. For use in remote control
applications the board also contains an AF switching circuit which
serves to connect the receiver to a common AF bus, and an RS-485/
RS-232 conversion circuit.

The Display Board carries the 7-segment LED displays and the LED
indicators and contains the associated decoders and drivers. It
also contains the keyboard interface. Further, the board contains
the speach controlled Squelch circuit.

The Sensor Board detects the turning of the tuning wheel. The
signals produced here are fed to the microprocessor part of Audio
and Control Board.

The Control Unit is power supplied via the interconnection cable
from the Receiver Unit.

5.2 RECEIVER UNIT 8013

The Receiver Unit contains the Receiver Signal Path 667 and the
Synthesizer Board 611. These are located in the top half of the
cabinet, screened from the bottom part which contains RU
Interconnection Board 670, RU Control Board 674, ISB Board 678,
FSK Board 679, the Power Supply Assembly and the Master
Oscillator Board.

The Power Supply Assembly produces various supply voltages
neccessary in the equipment. Supply voltages, signals and
control voltages are distributed via the RU Interconnection
Board.

The RU Control Board performs the central control of the Receiver
Unit and communicates with the Control Unit via an RS-232 interface.

The Master Oscillator supplies the frequency reference to the
Synthesizer Board of the receiver.



The ISB Board contains a separate IF signal path for LSB and
provides for simultaneous operation in upper and lower sideband.

The FSK Board contains a demodulator for frequency shift keyed
telex signals. The demodulator is controlled via an onboard
microprocessor.



"INTERCON"
CONNECTOR
TO RECEIVER
UNIT

995 583 11

) ) ) ) B CONTROL AND AUDIO BOARD )
. - . B
NOTCH FILTER AND REMOTE | | - AFOUT
| ]
| CONTROL BOARD g | ——C HEADPHONE
N
AF > > o~ SQUELCH ool > e > ‘-‘_—Eﬂ
7 * v ! ?
, — A ! . —C EXT. SPEAKER
SYNTH
| | BOARD < SIDETONE IN
CURRENT AFOUTPUT A]
____|umTers & AMPLIFIER
SUPPLY . > 1 3|& , ~C LINE
“15V : [ana ::: H D> oo e
<24V ( PI.A nv JETECT
-5V I -nv
1}
L D L oo n '
a SERIAL/
w V/F
L. - — W PARALLEL
A4 2 B .
#osc [ -
MPU U U U U il J ]l ¢ REMAF
RU DATA > REAL TUNNG wrveons REMOTE
CU DATA -] x t;: o e ) | vem —_r —— > Rs_us | ¢ REMCTL
, cLooX THER ConTROLET sTewAC Bl 4
RaTE ’ 1 f ‘ PART OF
- % || B '
DE
1 % o =P CONTROL BOARD|
RX RATE > L - -
RS - 232
PWR ON o o " ¢ RX REM
- — ¢ TX REM°
SENSOR BOARD ) ) " DISPLAY BOARD ) )
O Nral ] s | (5]
SENSOR C,
DECODER DRIVERS
| ' | % |
- - - LED .
KEYBOARD S+
: 3/8
V% DGt |
| i DECOOER DRIVERS

BLOCK DIAGRAM
CONTROL UNIT CU 8013



RECEIVER SIGNAL PATH
1 8P D ;.l. ;:;z
X S:Z # /II FLTERS S 3 o l> us Mz l> BANK  [anisse] 7
7 w -"T 7 ~ + 3 ~w DET e
L}
f '? b4 l ] Liked
N PR i f -
? I AGC  fee—df
' CONTROL
oo
| LOGIC | f i
MUTING "
£3,6 MH2 MGCU
+7 KHz + 19 KHz
45-75 MHz -8 KHz 16 MHz - 4.8 KHz . .
- - T - - - - - - - - - - - - - - - -1 : AUX §
-C IF oUT
MASTER OSCILLATOR SYNTHESIZER BOARD
. ' ISB BOARD
13.24 45-75 14,533 56 | '
v —e{ 8 o ¥ ol M Y e Kz X3 ol s -4 e l> ms [> ——3'6 < use
! V(o V(X0 V(o
)
l t ! i ' -
1.6 MHz SSB
- R - - > L1 I
Not N ? ° S B |> =% [> oeT [ | [> BIE < LS8
] . T w
' Ps1
-8 - 250 n I T l t a | ' ? MGCU
FRQ FRQ L
oA | ac -10 /A f=] Acc - 3200 AGC ‘L - [>
' 1,28 MHz Q ' . ? | S ) 2 ! f
40,96 KHz FRQ FRQ ? “AUX 3"
MGC CONNECTOR
RU CONTROL BOARD FSK BOARD
2.4576 | l>
ez | o HPU U —\J — U — U WV ' 1
0SC w , ¢
MGC SIGN. n SYNTH S 1~ [ U A/D < FSKDATAY
; 15 PROM RAM REG. PATH REG. REG. X o [> | 7 , v ! \
REG ' PR— | | C— | l____l
RS 232 :
| U
, . ~  DIVERSITY
ﬁ MGC MUTING FRQ X 8 MHz FRQ
VIF o lo—{ /A RS 232 e
LooP e MPU = SYNTH
) VRx RaTE 3 MGC ) i ﬂ—— 1
BAUD RATE SELECT
\ ) ; ] ; ; .
— )
POWER SUPPLY ASSEMBLY
! o { i +15v T RX Rate ]
o + 1S - S
N0 - 1201220 - 20v AC et 00w SIS |- O b3 — o NPT 4 #+—C RU DATA
K o -15v > <1—C CU DATA “INTERCON" CONNECTOR
. , { ]S PWR ON e TO CONTROL UNIT
, 300/600/1200/2400 TONE T eny J
BAUD RATE SELECT GEN l v :
OC ON C TONE OUT
24y DC + ! <
SENSOR SERIAL/ | 8 CTL OUTPUTS
ON/OFF | » surre |
! CONTR. . - > “AUX 2° CONNECTOR
' —C TX KEYED INPUT
DC_SUPPLY INDICATION < '
! (T weut 4 BLOCK DIAGRAM
) ) ) i ] J RU INTERCONNECTION BOARD ) RECEIVER UNIT RU 8013

995 583 21




6. PREVENTIVE MAINTENANCE

Due to the modern design of the R 8003 preventive maintenance can
be reduced to a minimum provided the equipment is correctly
installed. To ensure maximum performance and minimum repair
trouble we recommend you to follow the procedures below for
preventive maintenance.

1. The condition of the supply battery should be checked at
frequent intervals. The battery must always be fully charged
and should be topped up frequently with distilled water
(liquid should be 5 to 10 mm above the plates).

2. Check the condition of antenna installation, ground connection
and cables at regular intervals.

3. Keep antenna feed-through insulators clean and dry.

6.1 Realignment of Master Oscillator 612/613/614

The Master Oscillator frequency should be checked at least once a
year. The Master Oscillator determines the exact receive
frequency of the equipment. The oscillator tends to age very
slowly with time, typically with the highest drift rate the
first year. The check should be performed by a qualified
technician with the necessary test equipment at his disposal.

1. Measuring Equipment:

1.1 Frequency Counter: Frequency range >= 100 MHz
Input impedance = 50 ohm
Sensitivity at least > 0.2 V
Accuracy better than 0.04 ppm.

1.2 Thermometer: Range 0-50 deg. Celcius.
2. Preparations:

2.1 Switch on the power at least 30 minutes before adjustment.

2.2 Remove the bottom plate and the top cover of the Receiver
Unit. Disconnect all sockets from the shielding cover of
the Master Oscillator, which is located in the bottom
half of the cabinet. Remove the shielding cover by
unscrewing the 4 screws.

2.3 Note if the TCXO is marked with a frequency offset.

2.4 Connect all sockets again.

2.5 Measure the temperature close to the Master Oscillator
and take the neccessary arrangements to keep it at 25
deg. Celsius. Be sure that thermal equilibrium has
taken place before adjustment.

3. Realignment of Master Oscillator:

3.1 Disconnect the socket from PL2 on the Synthesizer Board
611 carrying the injection signal to the 1st. mixer on
667. Connect the frequency counter to PL2 on 611.

3.2 Key-in AM mode, WIDE BW and a receiver frequency of
26.68000 MHz on the Control Unit.



3.3 Adjust Rl on Master Oscillator Board until the counter
reads f = 71.680000 MHz +/- 1 Hz. If the TCXO is marked
with a frequency offset, multiply the offset by 7 and add
to the frequency stated above. For example:

Frequency offset +2 Hz

Add 7 * 2 = 14 Hz

Adjust to £ = 71.680014 MHz +/- 1 Hz
3.4 Replace all covers and sockets again.

6.2 Replacement of backup battery

The lithium backup battery should be changed within ten years
after its date of manufacture. The date of manufacture

is marked on the battery. If the time is exceeded the battery
voltage may become too low which causes the real-time clock to
default to 00:00 and the contents of the user programmable memory
to be erased when the equipment is switched OFF. The battery is
located in the Control Unit on Control and Audio Board 681 and
should be changed by a qualified technician.



7. TROUBLE SHOOTING AND SERVICE

7.1 MALFUNCTION

If the equipment is not functioning correctly a check should be
made that it is being operated properly, see chapter 3.

The power lamp on the rear of the Receiver Unit must be
illuminated. If not, the cause could be a blown fuse.

7.2 REPLACEMENT OF FUSES

The Receiver Unit contains three replaceable fuses located at the
back of the Power Supply Assembly. The two fuses are placed in
the mains power inlet, and one fuse is used for the 24 VDC
Battery input.

Fuse ratings:

Input Voltage Fuse (slow)

AC Mains input:

110-120 VAC 2 X 2 Amp.
220-240 VAC 2 X 1 Amp.
Battery input:

24 VDC 6.3 Amp.

Spare fuses are located on the rear of the Receiver Unit.

7.3 SELF TEST FUNCTIONS

Self test can be done in two different modes, auto mode and step
mode.

The auto mode is intended for a quick verification of all
functions, it will execute all tests in sequence and stop if a
malfunction is detected.

The manually stepped mode is intended for service purposes. It
allows step-by-step testing from an arbitrary test number and
makes it possible to take measurements during the test and to
repeat tests.

If the self test can't even be executed, the possible cause could
be either a defective Control and Audio Board 681, a defective RU
Interconnection Board 670 or the interconnection cable RU 8013/CU
8013.



7.3.1 AUTOMATICALLY STEPPED SELF TEST

The self test is executed by pressing:
IR

| PROG | 1
C__J

During the test the CHANNEL display will show the Test Number,
indicating which test has been performed, and the FREQUENCY
display will show the Error Code, indicating the result of the
test.

1 l J ENTER ‘

The error codes are to be interpreted as follows:

Error Code Meaning

0 The test has passed

1 }

2 } A malfunction has been detected,

- } refer to specific test description

- } for precise information.

97 }

98 Communication Error
The test has failed due to communication
error between CU and RU.

99 The test cannot be executed due to
missing options. (special filters etc.)

7.3.2 MANUALLY STEPPED SELF TEST

The self test mode is selected by pressing:
f_o_'ﬁ

' PROG | { 1 ] {() } [ ENTER ’

o _J

Test Numbers and Error Codes are displayed as in the auto mode.
The desired Test Number may be entered from the numeric keyboard.
The test set-up will remain until "DIMMER" is pressed. Then the
next test will be performed. Pressing "ENTER" will repeat the
test. The receiver will return to normal operation when "PROG"
is pressed.

7.3.3 TEST 1

Test 1 will test Control and Audio Board 681, audio signal path.
Microprocessor beep generator is set to no tore, AF input switch
is set to OFF, and speaker is set ON.

AF AMP is checked for silence.

The test is OK if CHECK 1 = "1"



Error code Meaning
00 The test was OK
01 Error. CHECK 1 was "O"
Possible cause:
Fault on Control and Audio Board 681

7.3.4 TEST 2

Test 2 will test Control and Audio Board 681 , audio signal
path. Microprocessor tone generator is set to ON, AF input
switch is set to OFF, and speaker is set ON.

AF AMP is checked for tone.

The test is OK if CHECK 1 = "O"

A tone is heard during the test.

Error code Meaning
00 The test was OK
01 Error. Check 1 was "1"

Possible cause:
Fault on Control and Audio Board 681
or loudspeaker shortcircuited

7.3.5 TEST 5

Display test.
This test will turn all displays, annunciators and bargraph's ON
for 10 seconds.

The microprocessor can not test the displays, the operator must
inspect the displays visually.

Error code Meaning
00 ‘ The test was OK, the microprocessor can
not detect any faults in this test .

If some displays, annunciators or bar-graph's do not turn ON,
exchange or repair Display Board 675.

7.3.6 TEST 6

Test 6 will test Master Oscillator and reference dividers on
board 612, 613 or 614.
Test 6 will test that M.O.CHECK = "1

Error code Meaning

00 The test was OK

01 Error. M.O.CHECK was "O"
Fault on:

Master Oscillator 612, 613 or 614
or cable connecting 611 and 612
or Synthesizer Board 611
or cable connecting 611 and 674
or RU Control Board 674

28 Error, no response from RU
Fault on:
RU Control Board 674



7.3.7 TEST 7

Test 7 will test Synthesizer Board 611.

It will set all synthesizers mid-range and test for lock.
1.10 is set to 50 MHz range = 45-52.5 MHz

2.L0 is set to 43.6 MHz

3.LO is set to 1.4 MHz

The test is OK if SYNCHECK 0 = "in
Error code Meaning
00 The test was OK
01 Error. SYNCHECK 0 was "O"
Fault on:

Synthesizer Board 611 or
cable connecting 611 and 674 or
RU Control Board 674

98 Error, no response from RU
Fault on:
RU Control Board 674

7.3.8 TEST 8

Test 8 will test Synthesizer Board 611.

It will bring 1.LO out of lock to check that it can be controlled
by the microprocessor.

The test is OK if SYNCHECK 0 = "O"
Error code Meaning
00 The test was OK
01 Error. SYNCHECK O was "1"
Fault on:

Synthesizer Board 611 or
cable connecting 611 and 674 or
RU Control Board 674

98 Error, no response from RU
Fault on:
RU Control Board 674

7.3.9 TEST 9

Test 9 will test Synthesizer Board 611.
It will set 1.1.0 to 45 MHz to check if it can lock.

The test is OK if SYNCHECK 0 = '"1"
Error code Meaning
00 The test was OK
01l Error. SYNCHECK O was "O"
Fault on:

Synthesizer Board 611 or
cable connecting 611 and 674 or
RU Control Board 674

98 Error, no response from RU
Fault on:
RU Control Board 674



7.3.10 TEST 10

Test 10 will test Synthesizer Board 611.
It will set 1.10 to 52.5 MHz, using the 45-52.5 MHz band,
check if it can lock.

The test is OK if SYNCHECK 0 = "1"
Error code Meaning
00 The test was OK
01 Error. SYNCHECK O was "O"
Fault on:

Synthesizer Board 611 or
cable connecting 611 and 674 or
RU Control Board 674

98 Error, no response from RU
Fault on:
RU Control Board 674

7.3.11 TEST 11

Test 11 will test Synthesizer Board 611.
It will set 1.LO to 52.5 MHz, using the 52.5-60 MHz band,
check if it can lock.

The test is OK if SYNCHECK 0 = "1
Error code Meaning
00 The test was OK
01 Error. SYNCHECK 0 was "O"
Fault on:

Synthesizer Board 611 or
cable connecting 611 and 674 or
RU Control Board 674

98 Error, no response from RU
Fault on:
RU Control Board 674

7.3.12 TEST 12

Test 12 will test Synthesizer Board 611.
It will set 1.LO to 60 MHz, using the 52.5-60 MHz band,
check if it can lock.

The test is OK if SYNCHECK 0 = "1
Error code Meaning
00 The test was OK
01 Error. SYNCHECK 0 was "O"
Fault on:

Synthesizer Board 611 or
cable connecting 611 and 674 or
RU Control Board 674

98 Error, no response from RU
Fault on:
RU Control Board 674

to

to

to



7.3.13 TEST 13

Test 13 will test Synthesizer Board 611.
It will set 1.LO to 60 MHz, using the 60-67.5 MHz band,
check if it can lock.

The test is OK if SYNCHECK 0 = "i"
Error code Meaning
00 The test was OK
01 Error. SYNCHECK 0 was "O"
Fault on:

Synthesizer Board 611 or
cable connecting 611 and 674 or
RU Control Board 674

98 Error, no response from RU
Fault on:
RU Control Board 674

7.3.14 TEST 14

Test 14 will test Synthesizer Board 611.
It will set 1.1LO to 67.5 MHz, using the 60-67.5 MHz band,
check if it can lock.

The test is OK if SYNCHECK 0 = %1
Error code Meaning
00 The test was OK
01 Error. SYNCHECK 0 was "O"
Fault on:

Synthesizer Board 611 or
cable connecting 611 and 674 or
RU Control Board 674

98 Error, no response from RU
Fault on:
RU Control Board 674

7.3.15 TEST 15

Test 15 will test Synthesizer Board 611.
It will set 1.1O0 to 67.5 MHz, wusing the 67.5-75 MHz band,
check if it can lock.

The test is OK if SYNCHECK 0 = "1
Error code Meaning
00 The test was OK
01 Error. SYNCHECK 0 was "“o"
Fault on:

Synthesizer Board 611 or
cable connecting 611 and 674 or
RU Control Board 674

98 Error, no response from RU
Fault on:
RU Control Board 674

to

to



7.3.16 TEST 16

Test 16 will test Synthesizer Board 611.
It will set 1.10 to 75 MHz, wusing the 67.5-75 MHz band,
check if it can 1lock.

The test is OK if SYNCHECK 0 = "1"
Error code Meaning
00 The test was OK
01 Error. SYNCHECK 0 was "O"
Fault on:

Synthesizer Board 611 or
cable connecting 611 and 674 or
RU Control Board 674

98 Error, no response from RU
Fault on:
RU Control Board 674

7.3.17 TEST 17

Test 17 will test Synthesizer Board 611.
It will set 2.L0O to 43.597 MHz to check if it can lock.

The test is OK if SYNCHECK 0 = "i"
Error code Meaning
00 The test was OK
01 Error. SYNCHECK 0O was "O"
Fault on:

Synthesizer Board 611 or
cable connecting 611 and 674 or
RU Control Board 674

98 . Error, no response from RU
Fault on:
RU Control Board 674

7.3.18 TEST 18

Test 18 will test Synthesizer Board 611.
It will set 2.10 to 43.603 MHz to check if it can lock.

The test is OK if SYNCHECK 0 = "win
Error code Meaning
00 The test was OK
01 Error. SYNCHECK O was "O"
Fault on:

Synthesizer Board 611 or
cable connecting 611 and 674 or
RU Control Board 674

98 Error, no response from RU
Fault on:
RU Control Board 674

to



7.3.19 TEST 19

Test 19 will test Synthesizer Board 611.
It will set 3.LO out of lock to check if it can be controlled by
the microprocessor.

The test is OK if SYNCHECK 0 = "O"
Error code Meaning
00 The test was OK
01 Error. SYNCHECK O was "1"
Fault on:

Synthesizer Board 611 or
cable connecting 611 and 674 or
RU Control Board 674
98 Error, no response from RU
: Fault on:
RU Control Board 674

7.3.20 TEST 20

Test 20 will test Synthesizer Board 611.
It will set 3.LO to 1.3955 MHz to check if it can lock.

The test is OK if SYNCHECK O = "i"
Error code Meaning
00 The test was OK
01 Error. SYNCHECK 0 was "O"
Fault on:

Synthesizer Board 611 or
cable connecting 611 and 674 or
RU Control Board 674

98 Error, no response from RU
Fault on:
RU Control Board 674

7.3.21 TEST 21

Test 21 will test Synthesizer Board 611.
It will set 3.LO to 1.403 MHz to check if it can lock.

The test is OK if SYNCHECK 0 = "1
Error code Meaning
00 The test was OK
01 Error. SYNCHECK O was "O"
Fault on:

Synthesizer Board 611 or
cable connecting 611 and 674 or
RU Control Board 674

98 Error, no response from RU
Fault on:
RU Control Board 674



7.3.22 TEST 25

Test 25 will test Receiver Signal Path 667.
It will set 667 to J3E (USB) reception and set the synthesizer to
make a 1 kHz beat frequency, AGC voltage and AF signal level

will be tested by the CU.
The synthesizer frequencies are:
MHz, 3.10 = 1.4 MHz.

1.0 = 45.0 MHz, 2.I1I0

A clear 1 kHz tone will be heard during this test.

The test is OK if RX RATE ( 674 ) < 6.6 kHz
and CHECK 0 ( 681 ) = "o"
and CHECK 1 ( 681 ) = "o"
Error code Meaning
00 The test was OK
01 Error, RX RATE > 6.6 KkHz

AGC voltage is too low

Fault on:

Receiver Signal Path 667
or RU Control Board 674
or cable connecting 667 and 611
or cable connecting 611 and 674
or cable connecting CU and RU
or Control and Audio Board 681
02 Error, CHECK 0 was "1"
no AF signal on Control and Audio

Board 681
Fault on:

Receiver Signal Path 667

or cable connecting 667 and 611

or cable connecting 611 and 674

or cable connecting CU and RU

or Control and Audio Board 681
03 Error, CHECK 1 was "1"

no AF signal on loudspeaker

Fault on:

Display Board 675
or Control and Audio Board 681
98 Error, no response from RU

Fault on:

RU Control Board 674

99 The test can not be executed because

43.601

either: filter X5 is not installed or
this is not a standard version



7.3.23 TEST 26

Test 26 will test Receiver Signal Path 667.
It will set 667 to H3E (AM) reception and set the synthesizer to
generate an unmodulated carrier. The CU will test AGC voltage
and that no AF signal is detected.
The synthesizer frequencies are: 1.L0O = 45 MHz, 2.LO = 43.6
MHz, 3.LO = 1.4 MHz
The test is OK if RX RATE ( 674 ) < 6.6 KHz

and CHECK O ( 681 ) = "i"

and CHECK 1 ( 681 ) = "1

Error code Meaning

00 The test was OK

01 Error, RX RATE > 6.6 kHz
AGC voltage is too low
Fault on:
Receiver Signal Path 667
or 674 RU Control Board
or cable connecting 667 and 611
or cable connecting 611 and 674
or cable connecting CU and RU
or Control and Audio Board 681

02 Error, CHECK 0 was "O"
AF was detected on Control and Audio
Board 681
Fault on:

Receiver Signal Path 667
or cable connecting 667 and 611
or cable connecting 611 and 674
or cable connecting CU and RU
or Control and Audio Board 681
03 Error, CHECK 1 was "O"
AF was detected on loudspeaker
Fault on:
Control and Audio Board 681
98 Error, no response from RU
Fault on:
RU Control Board 674
99 The test can not be executed because
this is a special version



7.3.24 TEST 27

Test 27 will test Receiver Signal Path 667.
It will set 667 to telex reception and set the synthesizer to

generate a 150
signal.

0 Hz tone.

The CU will check AGC voltage and AF

The synthesizer frequencies are: 1.LO = 45.0005 MHz, 2.LO =
43.602 MHz and 3.1L0 = 1.4
The test is OK if RX RATE ( 674 ) < 6.6 kHz

Error code
00
01

02

03

98

99

MHz.

and CHECK 0 ( 681 ) non
and CHECK 1 ( 681 ) nwon
Meaning

The test was OK

Error, RX RATE > 6.6 KkHz
AGC voltage is too low
Fault on:

Receiver Signal Path 667

or
or
or
or
or

RU Control Board 674

cable connecting 667 and 611
cable connecting 611 and 674
cable connecting CU and RU
Control and Audio Board 681

Error, CHECK 0 was "1"

no

AF signal on Control and Audio

Board 681
Fault on:
Receiver Signal Path 667

or
or
or
or

cable connecting 667 and 611
cable connecting 611 and 674
cable connecting CU and RU
Control and Audio Board 681

Error, CHECK 1 was "1"

no

AF signal on loudspeaker

Fault on:
Display Board 675

or

Control and Audio Board 681

Error, no response from RU
Fault on:

RU

Control Board 674

The test can not be executed because
either filter X3 is not installed

or

this is not a standard version

~
|

11



7.3.25 TEST 28

Test 28 will test Receiver Signal Path 667.
It will set 667 to CW reception, intermediate bandwidth, and
set the synthesizer to generate a 1 kHz tone. The CU will check
AGC voltage and AF signals. A clear 1 kHz tone will be heard
during this test. The synthesizer frequencies are: 1.LO = 45
MHz, 2.1.0 = 43.601 MHz, 3.L.O = 1.4 MHz.
The test is OK if RX RATE ( 674 ) < 6.6 KHz

and CHECK 0 ( 681 ) non

and CHECK 1 ( 681 ) non

Error code Meaning

00 The test was OK

01 Error, RX RATE > 6.6 KHz
AGC voltage is too low
Fault on:
Receiver Signal Path 667
or RU Control Board 674
or cable connecting 667 and 611
or cable connecting 611 and 674
or cable connecting CU and RU
or Control and Audio Board 681

02 Error, CHECK 0 was "1"
no AF signal on Control and Audio
Board 681
Fault on:

Receiver Signal Path 667

or cable connecting 667 and 611
or cable connecting 611 and 674
or cable connecting CU and RU
or Control and Audio Board 681

03 Error, CHECK 1 was "1"
no AF signal on loudspeaker
Fault on:

Display Board 675
or Control and Audio Board 681

98 Error, no response from RU
Fault on:
RU Control Board 674
99 The test can not be executed because

either filter X5 is not installed
or this is a special version.



7.3.26 TEST 29

Test 29 will test Receiver Signal Path 667.

It will set 667 to CW reception, wide bandwidth, and set the
synthesizer to generate a 1 kHz tone. The CU will check AGC
voltage and AF signals. A clear 1 kHz tone will be heard during
this test.

The synthesizer frequencies are 1.L0O = 45 MHz, 2.10 = 43.6 MHz,
3.0 = 1.401 MHz.

The test is OK if RX RATE ( 674 ) < 6.6 KkHz
and CHECK 0 ( 681 ) = "o
and CHECK 1 ( 681 ) = "o"
Error code Meaning
00 The test was OK
01 Error, RX RATE > 6.6 KkHz
AGC voltage is too low
Fault on:

Receiver Signal Path 667

or RU Control Board 674

or cable connecting 667 and 611
or cable connecting 611 and 674
or cable connecting CU and RU
or Control and Audio Board 681

02 Error, CHECK 0 was "1"
no AF signal on Control and Audio
Board 681
Fault on:

Receiver Signal Path 667

or cable connecting 667 and 611
or cable connecting 611 and 674
or cable connecting CU and RU
or Control and Audio Board 681

03 Error, CHECK 1 was "1"
no AF signal on loudspeaker
Fault on:

Display Board 675
or Control and Audio Board 681

98 Error, no response from RU
Fault on:
RU Control Board 674
99 The test can not be executed because

this is a special version



7.3.27 TEST 30

Test 30 will test Receiver Signal Path 667.

It will set 667 to CW reception, narrow bandwidth, and set the
synthesizer to generate a 1.5 kHz tone. The CU will check AGC
voltage and AF signals. A clear 1.5 kHz tone will be heard
during the test.

The synthesizer frequencies are: 1.L0 = 45.0005 MHz, 2. LO =
43.602 MHz, 3.LO0 = 1.4 MHz.

The test is OK if RX RATE ( 674 ) < 6.6 kHz
and CHECK 0 ( 681 ) = "Q"
and CHECK 1 ( 681 ) = "o"
Error code Meaning
00 The test was OK
01l Error, RX RATE > 6.6 KkHz
AGC voltage is too low
Fault on:

Receiver Signal Path 667

or RU Control Board 674

or cable connecting 667 and 611
or cable connecting 611 and 674
or cable connecting CU and RU
or Control and Audio Board 681

02 Error, CHECK 0 was "1"
no AF signal on Control and Audio
Board 681
Fault on:

Receiver Signal Path 667

or cable connecting 667 and 611
or cable connecting 611 and 674
or cable connecting CU and RU
or Control and Audio Board 681

03 Error, CHECK 1 was "1"
no AF signal on loudspeaker
Fault on:

Display Board 675
or Control and Audio Board 681

98 Error, no response from RU
Fault on:
RU Control Board 674
99 The test can not be executed because

filter X3 is not installed or has a
center frequency of 1.4 MHz or this
is a special version



7.3.28 TEST 45

Test 45 will test ISB Board 678.

It will select ISB mode and monitor LSB, and set the synthesizer
to generate a signal in the upper sideband. The CU will check
AGC voltage. No signal should be present.

The synthesizer frequencies are: 1.LO0 = 44.999 MHz,

2.0 = 43.6 MHz, 3.10 = 1.4 MHz.

The test is OK if RX RATE (674) > 6.6 kHz

Error code Meaning

00 The test was OK

01 Error, RX RATE < 6.6 kHz
AGC voltage is too high
Fault on:

ISB Board 678
or RU Control Board 674
or cable connecting 678 and 674
or Control and Audio Board 681
98 Error, no response from RU
Fault on:
RU Control Board 674
or FSK Board 679
99 The test cannot be executed because either
jumper on Receiver Signal Path 667 is not
installed or this is a special version.



7.3.29 TEST 46

Test 46 will test ISB Board 678.

It will select ISB mode and monitor LSB, and set the
synthesizer to generate a signal in the lower sideband.
The CU will check AGC voltage and AF signals.

A clear 1kHz tone will be heard during this test.

The synthesizer frequencies are: 1.10 = 45.001 MHz,
2.0 = 43.6 MHz, 3.10 = 1.4 MHz.

The test is OK if RX RATE (674) < 6.6 KkHz

and CHECK 0 (681) non
and CHECK 1 (667) non
Error code Meaning
00 The test was OK
01 Error, RX RATE > 6.6 KkHz
AGC voltage is too low
Fault on:

ISB Board 678

or RU Control Board 674

or cable connecting 678 and 674
or Receiver Signal Path 667

or cable connecting 667 and 674
or cable connecting CU and RU
or Control and Audio Board 681

02 Error, CHECK 0 was "1"
no AF signal on Control and Audio
Board 681
Fault on:

ISB Board 678
or RU Control Board 674
or cable connecting 678 and 674
or Receiver Signal Path 667
or cable connecting 667 and 674
or cable connecting CU and RU
or Control and Audio Board 681
03 Error, CHECK 1 was "1"
no AF signal on loudspeaker
Fault on Control and Audic Board 681
98 Error, no response from RU
Fault on:
RU Control Board 674
or FSK Board 679
99 The test cannot be executed because
either jumper on Receiver Signal Path 667
is not installed or this is a special
version.



7.3.30 TEST 47

Test 47 will test FSK Board 679.

It will select telex mode, narrow bandwidth, and set the
synthesizer to generate a signal on the mark frequency. The FSK
Demodulator set-up will be: mark frequency = 1415 kHz, space
frequency = 1585 KkHz, data rate = 200 Baud.

The synthesizer frequencies are: 1.1L0 = 44.99859 MHz,

2.1.0 = 43.6 MHz, 3.LO = 1.4 MHz.

The test is OK if FSK Data Out is "1" and FSK Bargraph data are
correct.

Error code Meaning

00 The test was OK

01 Error, FSK Data Out was "O"
Fault on:

FSK Board 679

or Interconnection Board 670

or cable connecting 679 and 670
02 Error, FSK Bargraph data was wrong

Fault on:

FSK Board 679

or Interconnection Board 670

or cable connecting 679 and 670
28 Error, no response from RU

Fault on:

RU Control Board 674

or FSK Board 679

7.3.31 TEST 48

Test 48 will test FSK Board 679.

It will select telex mode, narrow bandwidth, and set the
synthesizer to generate a signal on the space frequency. The FSK
Demodulator set-up will be: mark frequency = 1415 kHz, space
frequency = 1585 kHz, data rate = 200 Baud.

The synthesizer frequencies are: 1.L0 = 44.99841 MHz,

2.1.0 = 43.6 MHz, 3.1LO0 = 1.4 MHz.

The test is OK if FSK Data Out is "O0" and FSK Bargraph data are
correct.

Error code Meaning

00 The test was OK

01 Error, FSK Data Out was "1"
Fault on:

FSK Board 679

or Interconnection Board 670

or cable connecting 679 and 670
02 Error, FSK Bargraph data was wrong

Fault on:

FSK Board 679

or Interconnection Board 670

or cable connecting 679 and 670
98 Error, no response from RU

Fault on:

RU Control Board 674

or FSK Board 679



7.3.32 TEST 49

Test 49 will test FSK Board 679.

It will select ISB mode, LSB channel, and set the synthesizer
to generate a signal on the space frequency. The FSK Demodulator
set-up will be: mark frequency = 1415 kHz, space frequency =
1585 kHz, data rate = 200 Baud.

The synthesizer frequencies are: 1.1L0 = 45.00159 MHz,

2.10 = 43.6 MHz, 3.1L0 = 1.4 MHz.

The test is OK if FSK Data Out is "0" and FSK Bargraph data are
correct.

Error code Meaning

00 The test was OK

01 Error, FSK Data Out was "1"
Fault on:

FSK Board 679
or Interconnection Board 670
or cable connecting 679 and 670
or ISB Board 678
or cable connecting 678 and 679
02 Error, FSK Bargraph data was wrong
Fault on:
FSK Board 679
or Interconnection Board 670
or cable connecting 679 and 670
or ISB Board 678
or cable connecting 678 and 679
98 Error, no response from RU
Fault on:
RU Control Board 674
or FSK Board 679
99 The test cannot be executed because ‘either
jumper on Receiver Signal Path 667 is not
installed or this is a special version.



7.3.33 TEST 50

Test 50 will test the Notch Filter and Remote Control Board 680.
It will set the synthesizers to generate a 1 kHZ beat frequency.
AF signal levels will be tested by the CU.

The test is OK if CHECK 0 (681) = "o"

CHECH 1 (681) nin
Error code Meaning
00 The test was OK.
02 Error, CHEK O was "1".

No AF signal on Control and
Audio Board 681.

Fault on:

Receiver Signal Path 667.

or cable connecting 667 and 674
or cable connecting CU and RU
or Control and Audio Board 681.

03 Error, CHECK 1 was "O".
AF was detected on loudspeaker.
Fault on:

Notch Filter board 680
or Contro and Audio board 681.
o8 Error, no responce from RU.
Fault on RU Control Board 674
or FSK Board 679.
99 The test cannot be executed because
this is a special version.



7.3.34 LIST OF TESTS

TEST# TESTS REMARKS

01 Control and Audio Board 681

02 Control and Audio Board 681

05 Display test

06 Master Oscillator 612/613/614

07 Synthesizers 611 all synthesizers mid range

08 Synthesizers 611 1.L0 out of lock

09 Synthesizers 611 1.0 = 45 MHz 45-52.5 MHz range
10 Synthesizers 611 1.0 = 52.5 MHz 45-52.5 MHz range
11 Synthesizers 611 1.0 = 52.5 MHz 52.5-60 MHz range
12 Synthesizers 611 1.0 = 60 MHz 52.5-60 MHz range
13 Synthesizers 611 1.0 = 60 MHz 60-67.5 MHz range
14 Synthesizers 611 1.0 = 67.5 MHz 60-67.5 MHz range
15 Synthesizers 611 1.10 = 67.5 MHz 67.5-75 MHz range
16 Synthesizers 611 1.1.0 = 75 MHz 67.5-75 MHz range
17 Synthesizers 611 2.10 = 43.597 MHz

18 Synthesizers 611 2.10 = 43.603 MHz

19 Synthesizers 611 3.L0 out of lock

20 Synthesizers 611 3.0 = 1.3955 MHz

21 Synthesizers 611 3.LO = 1.403 MHz

25 Receiver Signal Path 667 J3E mode

26 Receiver Signal Path 667 AM mode

27 Receiver Signal Path 667 F1B mode

28 Receiver Signal Path 667 CW inter

29 Receiver Signal Path 667 CW wide

30 Receiver Signal Path 667 CW narrow

45 ISB Board 678

46 ISB Board 678

47 FSK Board 679, Mark frequency, TELEX mode

48 FSK Board 679, Space frequency, TELEX mode .
49 FSK Board 679, Space frequency, ISB mode, LSB channel
50 Notch Filter and Remote Control Board 680



7.4 Spare Parts List

CONTROL UNIT (CU 8013):

CU 8013 complete

Loudspeaker

Membrane Keyboard

Keyboard Overlay

Ribbon cable 675/681

Notch Filter and Remote Control Board 680
Control and Audio Board 681

Display Board 675

Sensor Board 676

Lithium Battery

RECEIVER UNIT (RU 8013):

37-conductor wiring "Intercon"/"Auxl1l"
Ribbon cable 34-conductor 670/674
15-conductor wiring "Aux2"

Fuse 1 Amp 250 Volt slow 5 x 20 mm

Fuse 2 Amp 250 Volt slow 5 x 20 mm

Fuse 6.3 Amp 250 Volt slow 5 x 20 mm
Coax cable 2.1L0 Signal Path

Coax cable 2+3.LO Reference

Coax cable 1.LO Reference

Power Supply Assembly (PSA)

PSA Chassis Subassembly

PSA Boards Subassembly

Interconnection Board 670

Receiver Signal Path incl. filters 667
Synthesizer Board 611

15-conductor wiring "AUX 3"

Ribbon cable 40-conductor 674/611/667/678
Ribbon cable 16-conductor 670/678/679
Master Oscillator, 1.5 ppm 612

Master Oscillator, 0.8 ppm 613 (optional)
Master Oscillator, 0.4 ppm 614 (optional)
RU Control Board 674

ISB Board 678

FSK Board 679

Interconnection cable RU 8013/CU 8013 37-conductor

PSA Chassis Subassembly
107 621 60

108
860
345

375
107
107
107
107
890

375
375
375

720
720
720
106
106
106
107
107
107
107
107
107
375
375
375
107
107
107
107
107
107

375

000
571

573
568
568
567
567
000

572
572
572

310
320
363
606
600
600
620
621
621
567
566
561
580
580
580
561
561
561
567
567
567

575

10
01

01
01
11
51
61
02

73
92
81

03
03
03
50
30
40
00
60
70
01
71
11
21
01
11
21
31
41
41
81
91

03

PSA Boards Subassembly
107 621 70



CONTROL UNIT 8013

Display Board 675 B
Sensor Board 676 C
Notch Filter and Remote Control Board 680 D
Control and Audio Board 681 E
RECEIVER UNIT 8013 F
Synthesizer Board 611 G
Master Oscillator Board 612, 613 and 614 H
Receiver Signal Path 667 IJ
RU Interconnection Board 670 K
Power Supply Assembly (PSA) L
RU Control Board 674 M
ISB Board 678 N

O

FSK Board 679




8. CIRCUIT DESCRIPTION AND DIAGRAMS

8.1 Symbol Explanation

8.1.1 Arrows

A black arrow on a line indicates in which direction an AC signal
flows. A white arrow on a line indicates in which direction the
information of a DC signal flows. An exception from this rule is
the supply lines and their connections, which are always
indicated by a supply voltage level or its associated label.

8.1.2 Logic circuits

A small circle at an external input means that the specific input
is active LOW, i.e. it produces the desired function, in
conjunction with other inputs if its voltage is the lower of the
two logic levels in the system, otherwise the specific input is
HIGH.

A clock input is indicated by an open triangle. A small circle
at a clock input means that the outputs change on the HIGH to LOW
clock transition. A small circle at an output indicates that
when the function designated is true, the output is LOW. Inputs
and outputs are labeled with mnemonic letters as described in
table 8.1.

8.1.3 Logic Functions

Logic functions are labeled with mnemonic letters in brackets.
An active LOW function is given a bar over the label.

8.1.4 Voltages

Typical DC voltages are indicated on the circuit diagrams next to
the points to which they refer and are marked with a "v".

Typical logic levels are indicated in brackets (LOW/HIGH) on the
circuit diagrams next to the point to which they refer and are
marked with a "V". Typical AC voltages are likewise indicated on
the circuit diagrams. They are marked with "Vpp" or "mVpp" and
values are in RMS unless otherwise stated.

8.2 ABBREVIATIONS

The following table applies to PCB's 611, 612, 613, 614, 667
and 674.

A = ampere, amperes

C = capacitors

Car. = carbon

Cer. = ceramic

CR = thyristor

D = diode

F = farad

FS = fuse

H = henry

IC = integrated circuit
k = kilo or 10”73

L = inductors

LED = light emitting diode

8-1



LS

lin.
log.

m

M

ME

MF

Mi

MO

MP

n

NPO
N150
NTC

p

PL
Polyes.
Polyst.
Pot.
PTC

Q

R

RL

SK

SL

Sol. al.
SW

T

Tan.

u

\Y%

Vac.
Var.
Varicap
vl

Vpp

VR

ww

1)
W.alum.
X

loudspeaker

linear

logarithmic

milli or 107-3

mega or 10”76

instrument

metal film

mica

metallic oxide

metallized paper

nano or 107-9

temp. coefficient 0

temp. coefficient -150
neg. temp. coefficient
pico or 107~-12

connector (plug or cable with plug)
polyester

polystyrene

potentiometer

pos. temp. coefficient
transistors

resistors

relay

connector (socket or cable with socket)
lamp

solid aluminum

switch

transformers

tantalum electrolytic capacitor
micro or 107-6

working voltage DC or volts
working voltage AC
variable

variable capacitance diode
valve

peak to peak voltage

neon lamp

wire wound

watts

wet aluminum electrolytic
crystal, crystal osc. or crystal filter

The following table applies to PCB's 670, 671, 672, 675,
Component designators as well as diagram symbols are in
accordance with IEC standard, series 617.

and 681.

A
B
C
Cer.

HFEAXDY HO

in.

amperes, assemblies, subassemblies

batteries, loudspeakers, earphones

capacitors

ceramic

binary elements, delay devices, storage devices

676

miscellaneous devices not specified elsewhere in this

table

farad, fuses
henry

relays

kilo or 10”73
inductors
linear



log. logarithmic

m = milli or 107-3

M = motors, mega or 1076

Mi = mica

u = micro or 10"-6

N = operational amplifiers, hybrid analogue/digital device

n = nano or 107-9

NPO = temp. coefficient 0

N150 = temp. coefficient -150

NTC = neg. temp. coefficient

P = pico or 107-12

Polyes. = polyester

Polyst. = polystyrene

Pot. = potentiometer

PTC = pos. temp. coefficient

R = resistors

S = switches, selectors

Sol. al. = solid aluminum

T = transformers

Tan. = tantalum electrolytic capacitor

v = diodes, transistors, thyristors, working voltage DC
or volts

Vac. = working voltage AC

var. = variable

Varicap = variable capacitance diode

Vpp = peak to peak voltage

wwW = wire wound

w = cables

W.alum. = wet aluminum electrolytic capacitor

X = terminals, plugs, sockets

Z = crystals, crystal filters



Table 8.1

Label Short for Meaning

A Trig Input triggers one-shot on falling
edge

Ax Address selects a memory location
(data word) or a multiplexer
input

B Trig Input triggers one-shot on rising
edge

B/D Binary/Decimal selects counting mode
(modulus 16 or 10)

BI Blank Input deactivates BCD-to-7 segment
decoder (blanks connected
display)

CcxY Control Signal programmable bidirectional
hand-shake signal to/from
peripheral

CEP, CET Clock Enable enables clock signal to
counter

CcP Clock Pulse edge activated input for
updating synchronous circuit

CSx Chip Select selects a memory or perip-
pheral circuit (bus slave)

Dx Data input to D flip-flop and
register or bidirectional
information path for bus
connected device

E Enable Input enables clock signal

EO Enable Output activates output(s) from
combinatorical circuit

EQ Enable Output activates output(s) from
sequential circuit

HLT Halt suspends MPU activity and
releases busses

IxY Input Data input for combinatorical
circuit

IRQy Interrupt Request wired-OR flag from peri-
pheral to MPU indicating
interrupt detected

J, K Data input to J-K flip-flop




Table 8.1 continued

Label Short for Meaning

Kx Mode Select selects counting mode for
programmable counter

LE Latch Enable updates latching register

LT Lamp Test activates all outputs on
BCD-to-7 segment decoder

MR Master Reset input for initializing MPU
or clearing programmable
registers in peripheral
circuit

MRDY Memory Ready hand-shake flag to MPU
indicating new bus cycle may
be started

NMI Non-maskable flag to MPU, which cannot be

Interrupt masked softwarewise indi-

cating interrupt detected

Oox Output output from combinatorical
circuit

PxY Data input to programmable

(bidirectional) counter or programmable

bidirectional signal to/from
peripheral

PE Parallel Enable loads Px data into
programmable counter

Qx Output output from sequential
circuit

R Reset forces flip-flop(s) to LOW
state

RBI Ripple Blank Input deactivates BCD-to-7 segment
decoder (blanks connected
display) if data correspond
to leading zero, when
decoders are cascaded

RSx Register Select addresses programmable
registers in peripheral
circuit

S Set forces flip-flop(s) to HIGH
state

Sy Select Data selects data path through

multiplexer




Table 8.1 continued

Label Short for Meaning

SYNC Synchronize issued from bus master (MPU)
to synchronize data transfer

TC Terminate Count output from counter indica-
ting new cycle started
(corresponds to carry or
borrow depending on counting

direction)
Uu/D Up/Down selects counting direction
VMA Valid Memory issued from bus master (MPU)
Address to indicate stable address
bus
WI Write Input input to bus slave to make

it accept data from master

wQ Write Output output from master (MPU)
when it is a data source

(1) "x" is a numerical index (zero origin indexing) corresponding
to bit position

(2) "y" is an alphabetical index used for multiple ports
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Control

PCB 675

PARTS LIST FOR CONTROL UNIT 8013

Unit 8013 complete

Display Board

PCB 676 Sensor Board

PCB 680 Notch Filter and Remote Control Board
PCB 681 Control and Audio Board

Keyboard

40 Wire Ribbon Cable (PCB 675-681)
Loudspeaker 50 ohm

108

107
107
107
107
345
375
860

620

567
567
568
568
571
573
000

30

51
61
01
11
02
01
10



TECHNICAL DESCRIPTION
Display Board 675

The Display Board consists of two separate circuits: a squelch
circuit and a keyboard/display interface.

The keyboard/display interface decodes the control signals

coming from the keyboard/display controller on Audio and Control
Board. Display and keyboard multiplexing is done by 4-16 and 3-8
decoding respectively of the "SCAN" bus. A binary 7-segment
decoder controls the displays and a driver controls the led's and
the bar-graphs.

The squelch circuit receives its AF input from the Audio and
Control Board. A<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>