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6200 AMENDMENT for O.S. 1.6 ONWARDS

The following ydments to the standard 6200 Receiver Operator's
Handbook and "op Manual, only apply for 6200 Receivers fitted with
software 0.S. 1.t 1s.

SECTION ONE : INTRODUCTION

1.1 GENERAL DESCRIPTION

6200 Receivers fitted with software 1.6 onwards have 3 received channel
number output function available when the AUX1 rear panel connector is
fitted. This connector is fitted on /B option receivers. This new function
however is not avaiiable if the /A sub-octave preselector is also fitted or if the
T real time clock is fitted.

The channel number is output on four binary coded, open collector lines.-
These indicate which of channels 01 to 15 are being used as the received
channel (i.e. the channel which is actually being received as opposed to the
one being displayed). If channel 00, the free tuning channel, or any of
channels 16 to 99 inclusive is being received, the four lines are all switched
off.

SECTION TWO : INSTALLATION

2.2.5 AUX 1 Connector (/B Option only)

This additional auxiliary connector is fitted on /B option receivers. As detailed
in Figure 2.8, this connector outputs the Antenna setting for the selected
channel (see section 3.2.6) and, if the received channel number is 01 to 15
inclusive, that channel’'s number in binary coded form. When fitted on
receivers which also have the /T (Time Scanning) option, the channel number
cutputs only are replaced by outputs which indicate when a time scanned
channel is selected (see section 3.7).

Page 1 of 6200 O.8. 1.8 Amendment



Figure 2.8
AUX 1 Connector

5 1

QUo0Qo
eCcCoOoC

g 6

view intc 9 way
female connector (1)SKE&

Description

Standard (i.e. not /T)

/T Qption {(not DAT)

I

/T Option (with DAT)

(= 200 4, N 4N

Ground.

1
i 2 Channel LS+1 bit.

i
1
|

! Channe!l MS bii.
Antenna 1.
Antenna 3.
Channel LS bit.

-

Channel MS-1 bit.

Antenna 0.
i Antenna 2.

i
i
T

©w W

Ground.
Time scanned channel

| selected and signal present.

Not used.

Antenna 1.

Antenna 3.

Time scanned channel
selected.

Not used.

Antenna 0.
Antenna 2.

Ground.

Time scanned channel
selected (200mS pulse
delayed by 300mS).
Not used.

Antenna 1.

Antenna 3.

Time scanned channel
selected (200mS pulse).
Time scanned channel
deselected (200mS pulse). ,
Antenna 0.

Antenna 2.

LAl outputs are open collector transistors, 100mA maximum current, +50V maximum
‘ voltage with internal 10Q2 (125mW) current limiting resistors fitted. Individual outputs
| will be on, pulling a line to ground when the state indicated is set. In the case of the

' channel number, outputs 2, 3, 6 and 7 will all be off when the received channel is 00

" or 16-98 inclusive. Channel number 01 will cause the LS bit output only to be on, with

| a binary coded sequence following, ending with channel 15 putting all outputs on,

WARNING

Care must be taken that the maximum current rating of 100mA from any output is not
exceeded, If it is, then damage to the internal current limiting resistars or the output
transistors may occur. Each wanted output must therefore be connected to a positive
supply, not exceeding 50V dc, via a resistive load which limits the current o less than
100mA. This would be 50002 minimum at 50V down to about 402 minimum at 5V.

i

File 20016amd.doc
cddystone Radio Ltd.

July 2000

— End of 6200 O.8. 1.6 Amendment ----
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6200 AMENDMENT FOR 0.S. 1.4 ONWARDS

The following amendments to the standard 6200 Receiver Operator's
Handbook and Workshop Manual, only apply for 6200 receivers
fitted with software 0.5. 1.4 onwards. The software fitted can be
determined by selecting BITE test 99 (section 3.3.2).

SECTION ONE : INTRODUCTION

6200 receivers fitted with software 0.S. 1.4 onwards, have an
additional feature which allows all front panel controls (except
SUPPLY, AF GAIN and AF MONITOR) to be disabled by the use of a
hardwired link on the rear panel REMOTE connector. This helps to
ensure that the settings of receivers intended for remote control
only, cannot be unintentionally altered locally. If this feature
is required, this new input on the REMOTE connector can be
shorted to ground via the remote control input plug, so that when
this plug 1is connected, the front panel controls are
automatically disabled. To regain Tocal use of the front panel
controls, the remote plug has to be removed and the power supply
momentarily switched off.

Note that the controls can still be disabled or enabled by the
front panel RECEIVER REMOTE switch (see Sections 2.4.1, 3.1.5 and
3.2.1) or by remote control commands DCO1 and DF02 (see Section
2, Tables 2.4 and 2.5). However, the new rear panel link has
priority over these other methods.

SECTION TWO :INSTALLATION

EXTERNAL CONNECTIONS

2.2.4 Remote Control Connector

The connector is detailed in Figure 2.7 of this amendment
(overleaf). If required, the new 'Remote Priority' input pin 6,
can be linked to one of the ground pins 9-11 inside the remote
input plug. When this is plugged into the REMOTE connector, the
front panel controls are then automatically disabled.

2.4 REMOTE CONTROL

2.4.1 Introduction

Note that accidental local operation can now also be avoided by
grounding the new rear panel 'Remote Priority' Input. This is
more secure than pressing [RECEIVER REMOTE] on the front panel
and indeed has priority over this switch (and remote control
disable/enable keyboard commands). In all cases, if the front
panel controls are disabled, the display will show Remote on the

top line.
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Figure 2.7
REMOTE Connector

8 1

©c 0 0 &6 0 o 0 O
0o 0O o 0O 0 0 O

15 9

view into 15 way
female connector (1)SK3

Pin Description
1 Not used.
2 BITE Good, open collector transistor output - 50mA

max. current - 30v max. voltage ~ transistor 'on'
when BITE test(s) indicate no faults - internal
2200, 0.5W current limiting resistor fitted.
*Spare Input.

*Spare Input.

*Spare Input.

*Remote Priority Input - pull to ground to disable
front panel controls (except SUPPLY, AF GAIN and AF
MONITOR). Open-circuit input and momentarily switch
of f power to receiver to enable controls.

7 *Scan/Sweep Hold Input - pull to ground to halt
scan or. sweep =~ open-circuit to move onto next
channel or frequency step.

s Ww

8 12v dc Output - 50mA max. for external equipment.
9 Ground.

10 Ground.

11 Ground.

12 Remote Control RS232/V28 Serial Data Input.

13 Ground for Pin 12.

14 Ground for Pin 15.

15 Remote Control RS232/V28 Serial Data OQutput.

* - Note these inputs are internally pulied up to
+5v via 10kQ resistors. Do not exceed 5v on these
inputs under amy circumstances.
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SECTION THREE : OPERATION

3.1 CONTROLS

3.1.5. Miscellaneous Controls _and Displays

Note that the RECEIVER REMOTE key is disabled along with all
other controls (except SUPPLY, AF GAIN and AF MONITOR) when the
rear panel Remote Priority Input is grounded.

3.2.1 Switching On

Note that if the top line of the display shows Remote and
pressing [RECEIVER REMOTE] does not enable the front panel
controls, this may be due to the rear panel Remote Priority Input
being grounded or it may be due to a previous remote control
keyboard lockout command. In either case, remove any inputs to
the rear panel REMOTE connector and momentarily switch off the
power supply.

BOUND AT REAR

CIRCUIT DIAGRAMS

INTERCONNECTIONS etc. BP2808 - Line to pin 6 of (1)SK3 now
becomes 'Remote Priority'.

FRONT PANEL BOARD  BP2809 - Liné to D2 of 4IC8 now becomes
'Remote Priority' (was 'Spare').

--000--

File 20014amd
Eddystone Radio Ltd February 1995

~-~-- End of 6200 0.S. 1.4 Amendment ----
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2.2

6200 AMENDMENT FOR 0.S. 1.3 ONWARDS

The following amendments to the standard 6200 Receiver Operator's
Handbook and wWorkshop Manual, only apply for 6200 receivers
fitted with software 0.S. 1.3 onwards. The software fitted can be
determined by selecting BITE test 99 (section 3.3.2).

SECTION ONE : INTRODUCTION

6200 receivers fitted with software 0.S. 1.3 onwards, have an
additional feature which can allow most DAT (Digital Audio Tape)
recorders to be controliled by the time scanning/parallel data
facilities available when /T and /B options are both fitted. It
should be noted however, that when the these options are required
together, either 'normal' or 'DAT' recorder control must be
specified at time of order. Constant (for 'normal') or momentary
(for 'DAT') recorder control signals are then factory programmed
as specified. Note also that the 'DAT' option is not available on
the receivers fitted with the /A option sub-octave preselector.
The pre-programmed setting can be determined by selecting BITE
test 97 which shows either 'N' or 'D' in the top ieft hand corner
of the display. If not specified (or if the /T option is supplied
without the /8 option) 'N' will be selected.

Note also on these receivers that the internal current limiting
resistors on the AUX 1 rear panel output (see section 2.2.5
below) are reduced in value. This allows the Antenna and Time
Scanning controi outputs to drive lower impedance loads.

SECTION TWO :INSTALLATION

EXTERNAL CONNECTIONS

2.2.5 AUX 1 Connector (/B Option only)

This additional auxiliary connector is fitted on /B option
receivers and is detailed in Figures 2.8 and 2.8a. This connector
outputs the Antenna setting selected for the received channel
{see section 3.2.6). When fitted on receivers which aiso have the
/T (time scanning) option, outputs are provided to indicate when
time scanned channels are selected (see section 3.7). These
outputs can be factory programmed to provide either continuous
control/indication when a time scanned channel is selected or,
except on /A option receivers, separate momentary control signals
when such channels are selected or deselected. The former
'normal' mode is suitable for general use and the latter 'DAT'
mode is suitable for the control of most DAT type recorders.

Note that when supplied with the sub-octave preselector, /A

option, the Antenna setting is 2 bit binary coded and is not
available if the time scanning, /T option is also fitted.

Page 1 of 0.S. 1.3 Amendment



Figure 2.8
) AUX 1 Connector
(except when fitted on /A option receivers)

view intc 9 way
female connector (1)SK6

Pin Description ('N' for normal, 'D' for 'DAT' mode)
1 Ground.

2N Time scanned channel selected and signal present.
2D Time scanned channel selected (200ms pulse

delayed by 300mS).

3 Spare unprogrammed.

4 Antenna 1.

5 Antenna 3.

6N Time scanned channel selected.

6D Time scanned channel selected (200mS puise).

7N Spare unprogrammed.

7D Time scanned channel deselected (200mS pulse).

8 Antenna 0.

9 Antenna 2.

A1 outputs are open collector transisters, 100mA
maximum current, +50V maximum voltage with internal
10 Chm (125mW) current Timiting resistors fitted.
Individual outputs will be on, pulling an output
load to ground, when the state indicated is set.
Pins 2, 6 and 7 are only operative under the
conditions stated and when the /T (Time Scanning)
option is aiso fitted.

WARNING ZES

Care must be taken that the maximum current rating
of 100mA from any output is not exceeded. If it is,
then damage to the internal current limiting
resistors or the output transistors may occur. Each
wanted output must therefore be connected to a
positive supply not exceeding 50V dc via a
resistive load which limits the current to less
than 100mA. This would be 500 Ohms minimum at 50V
to about 40 Ohms minimum at 5V.

Page 2 of 0.S5. 1.3 Amendment




Figure 2.8a
AUX 1 Connector
(when fitted on /A option receivers)

view into 9 way
female coanector (1)SK6

Pin

Description ('T' when fitted with /T option)

—

O~ £ WA —
it

Ground.

Antenna (most significant bit, 'Y' of 'XY')
Time scanned channel selected and signal present.
Spare.

Spare.

Spare.

Antenna (least significant bit, 'X' of 'XY')
Time scanned channel selected.

Spare.

Spare.

Spare.

Both outputs are open emitter transistors,
supplying approximately +10V dc at currents up to
50mA maximum. Internal 120 Ohm (500mW) current
limiting resistors are fitted. Individual outputs
will be high when the state indicated is set. Note
that the Antenna outputs are 2 bit binary coded,
i.e. Antenna 0 is '00', Antenna 1 is ‘0i', Antenna
2 is '10' and Antenna 3 is ‘11°.

WARNING Ziﬁ

Care must be taken that the maximum current rating
of 50mA from any output is not exceeded. If it is,
then damage to the internal current limiting
resistors may occur. Each wanted output must
therefore be connected to ground via a resistive
load which Timits the current to less than 50mA
(approximately 80 Ohms minimum).
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SECTION THREE : OPERATION

3.3 BITE (Built-in-Test-Equipment)

3.7

3.3.2 Active BITE

Note that BITE test 97, when the /T option is supplied, now also
indicates whether the AUX 1 time scanning control outputs are
factory programmed for 'normal’ or 'DAT' operation. This is shown
by an 'N' or 'D' indicator in the top left hand side of the
display.

SCANNING BY TIME OPERATION (/T Option Receivers Only)

Note again the extra display information provided in the clock
setting BITE test 97 (see 3.3.2 above).

When the receiver also has the 8 bit parallel data output, /B
option fitted, the scanning by time control outputs depend on
whether the receiver has been factory programmed {or 'normal' or
'DAT' operation. The output connections are detailed in section
2.2.5 of this supplement.

When programmed for 'normal' ('N' displayed on BITE test 97) two
outputs as described in section 3.7 of the handbook/manual are
provided. One provides a constant active signal whiist a time
scanned channel is selected. The other provides a constant signal
whilst a time scanned channel is selected and a signal above the
set threshold level is present in that channel. One or other of
these outputs can control external equipment, such as a tape
recorder, which requires a single constant control signal to hold
it in the desired state whilst a channel is selected.

When programmed for 'DAT' ('D' displayed on BITE test 97) three
outputs are provided. Each provides a 200mS period low going
pulse. One output provides a pulse immediately a time scanned
channel is selected. Another provides a pulse delayed until 300ms
after a time scanned channel is selected. The third provides a
pulse immediately all time scanned channels are deselected. It
should be noted that pulses are produced only when going between
having a channel selected and having no channel selected (and
vice-versa). They are not produced when going directly between
one time scanned channel and another. When Teaving the time
scanning mode of operation before waiting for a channel to be
deselected, a ('stop') pulse is automatically produced on the
third output. These outputs can be used to control external
equipment which requires momentary ‘start' and 'stop' control
signals (such as most DAT recorders). The first and/or second
outputs can be used to start the eguipment either immediately or
sequentially and the third output can be used to stop the
equipment.
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SECTION SIX : SPARES

6.6 WIDEBAND RF INPUT BOARD : CIRCUIT REF. &

Ref. Description Manufacturer-Type Part No.

R31 4X10R SIL Bourns 4608X-102-100 21-1544
(/B Option only)

R32  4X10R SIL Bourns 4608X-102-100 21-1544
(/B Option only)

BOUND AT REAR

CIRCUIT DIAGRAMS

WIDEBAND RF INPUT BOARD BP28i0 R31 and R32 to read '4x10R’

--000--

File 20013amd
Eddystone Radic Ltd January 1995

---~ End of 6200 0.S. 1.3 Amendment ----
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6100/6200 SYNTHESISER MODULE SUPPLEMENT

The following supplement to the standard 6100 and 5200 Receiver
Workshop Manuals details variaticns in the mixer and synthesiser
integrated circuits fitted in the Synthesiser Mocdule printed
circuit board, circuit reference 5. Note the type of IC fitted

does not affect the receiver circuitry,

procedures.

SECTION SIX : SPARES

6.5 SYNTHESISER BOARD : CIRCUIT REF. 5

IC5
I£9
[C14
ICl6
iC25

e

Plessey NJ8BCZ24MADP

or Plessey NJBBCZ4MAMP
Synthesiser IC # Plessey NJBBCZ24MADP

ar Plessey NJBBC24AMAMP
Plessey NJBBC24MADP

or Plessey NJ8BCZ4MAMP
Mixer Plessey SL641C

or Plessey SL1641C
Plessey NJ8BC24MADP

or Plessev NJB8(24MAMP

Synthesiser IC

3k

Synthesiser IC

St

Synthesiser IC

performance or test

44B-661
44C-50
44B-661
44C-50
44B8-661
44C-50
44p-11
44A-143
448-661
44C-50

Synthesiser ICs IC5,9,14 and 25 can be DIL (44B-661) or
SM (44C-50) but will all be the same on any one module and
wi]l use the appropriate PCB (1£1B84PE onwards for DIL or

16117PA onwards for SM}.

File 200syn.a

Eddystone Radio Ltd April 1998

--- End of 6100/6200 Synthesiser Module Supplement ----
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SECTION OME : INTRODUCTION

WARNING

A

Before connecting the unit to the power supply, SECTION TWO
INSTALLATION must be read especially with regard to the
instructions concerning wiring of the mains connector.
Information about first aid in the case of electric shock and
about the 'Health and Safety at Work Act 1974 (United Kingdom)'
is bound at the rear in Appendix A.

Two books are available for the 6200 receiver. The ‘Operator's
Handbook' covers the first three sections while all seven,
complete with circuit diagrams, are available in the 'Workshop
Manual'. The sections are described as follows:-

SECTION ONE : INTRODUCTION which includes safety warnings, a
general description of the unit, it's options and ancillaries, a
data summary and typical performance. :

SECTION TWO : INSTALLATION which details physical dimensions and
fittings and all external connections. Setting-up procedures,
fuse details and remote control details are also given.

SECTION THREE : QPERATION which describes all the unit's controls
and their use (signal reception, BITE, channelised operation,

scanning and sweeping).

SECTION FOUR : CIRCUIT DESCRIPTION which explains operation with
reference to the block and circuit diagrams bound at the rear.

SECTION FIVE : MAINTENANCE which details alignment and setting-up
procedures as well as access to the various modules.

SECTION SIX : SPARES which lists all printed circuit and related
electronic components used in the eguipment.

SECTION SEVEN : PRINTED CIRCUIT BOARDS which shows printed
circuit board layouts and component positions.

1.1 GENERAL DESCRIPTION

The Eddystone 6200 is a digitally synthesised, high performance,
microprocessor controlled receiver covering the range 1600kHz to
29999.990kHz with 10Hz resolution. Operation down to 10kHz {with
reduced performance below 400kHz) is available as an option.
Comprehensive facilities are provided for the reception of AM,
CW, SSB and FSK signals, with inbuilt FSK demodulation as an
option. ISB operation is also provided on the /3 variant.

Comprehensive remote and automatic control facilities allow
control using a computer or a dedicated remote control unit over
a 1200 Baud RS232 serial link. The Eddystone 6850 Remote Control
Unit can control up to sixteen 6200 receivers using a 1771 Multi-

Page 1 of Section 1



address Selector. The Eddystone 6860 RS232/RS422 Remote Interface
Adaptor enables control over RS422 links and the Eddystone 1778
(V22) Modem aliows long distance control over a single pair of
wires. A wide range of 1200 Baud, asynchronous compatible ‘off
the shelf' Modems, line drivers and multiplexers etc. can also be
used in a remocte control system.

A 99 channel non-volatile memory is provided for storage of all
major receiver parameters. These memories can be scanned as
required or used to store the end frequencies for automatic sweep
tuning. Audioc squelch and a signal detected output, with
adjustable threshold level, and an external scan/sweep hold input
are provided. These can be used with the scanning and sweeping
facilities to control the operation of the receiver depending on
the input signal level. An extra non-volatile memary is provided
for direct entry of tuned frequency etc. (the 'free tuning'
channel). A real time clock is provided as an option which allows
channel scanning by time of day or week.

Built-In-Test-Equipment 1is provided to monitor and test the
signal path and the synthesiser circuitry. The information
provided assists fault finding to module level.

Independent rear panel audio cutputs are provided for connection
to an external loudspeaker and 600Q lines. This line output can
also be used to drive the Eddystone 1529/20 FSK Demodulator or
other similar audio driven equipment. Other rear panel
connections provide for RF muting (derived from an associated
transmitter), for diversity AGC operation /IF muting and BITE
error indication.

The 6200 has two variants, each of which can be supplied with
various options. The variant is indicated by the number after
'6200/' on the serial plate. The options fitted to a particular
variant are indicated by the letters after '6200/'. A 1ist of the
variants is given in Table 1.1 and the options in Table 1.2.

Tabie 1.1
6200 Variants

Suffix Variant
/2 Without ISB operation.
/3 With ISB operation.

Page 2 of Section 1



Table 1.2
6200 Options

Suffix

Option

/A

/B

/C

/F

/1

/K

/P

/S

/T

/X

/Y

With internal sub-octave presejector giving
operation down to  10kHz (reduced
performance below 400kHz, sub-octave above
1.6MHz).

With 8 bit parallel data output (0/C
collector), indicating selected antenna
number (enabling controcl of antenna
selecting switches or other similar
equipment). This output can be factory
programmed to provide other status/control
signals if required. This is not available
with option A where coded voitage outputs
are used.

With additional customer specified filters
{to a maximum of two).

With wideband input giving operation 10kHz
-30MHz (reduced performance below 400kHz) .

With 1.4MHz intermediate frequency output
(not available on ISB variants).

With internal FSK demodulator {85-1100Hz
shifts with corresponding Baud rates up to
300 Baud and RS232 data output).

With low Jlevel RF output to drive an
Eddystone 1161/1 Panoramic Display Unit
(with /A option onliy).

With external standard input requiring
B720kHz at 0dBm (no internai master
oscillator fitted).

With real time clock allowing channel
scanning by time of day or week.

With internal, higher stability, oven
controlled oscillator.

Extended LF audio response (AM) to line
output on BNC connector.

Page 3 of Section 1




Also note options /I, /P, /S and /Y are mutually exclusive.

A 6200/3AKX, for example, has ISB reception, the sub-octave
preselector fitted, FSK demodulation facilities and a higher
stability internai frequency master.

1.2 DATA SUMMARY

Frequency 1600kHz to 29999.990kHz
Coverage 10kHz to 29999.990kHz (/A and /F)
Tuning Step Adjustable in range 10Hz to

99.99kHz (10Hz increments).
Automatic variable rate can also be
set with a minimum step of 10Hz.

Reception Modes AM mode for AZA and A3E.

CW mode for AlA.

FSK mode for F1B or FID (/K option
receivers or any receiver with
external 1529/20 FSK Demodulator).
USB/LSB modes for HZA, H3E, RZA,
R3E, J2A and J3E.

ISB mode for B8A and B8E (ISB
variants only). '

The use of other external audio
driven demodulators will enabie
most other signal modes to be
received.

Bandwidths bkHz and 2.4kHz symmetrical.
0.3-2.7kHz (i.e. 2.4kHz wide) only
on SSB and ISB.

Up to two extra bandwidths can be
fitted to customer's requirement
(/C option receivers)

Gain Control Slow, medium and fast AGC or
approximately 100dB manual gain
control. An internal option switch
enables variable threshold or
normal AGC to be selected. In all
cases, the RF sensitivity control
provides up to at least 30-50dB
extra manual gain controi. A
diversity AGC link is provided on
the rear panel.
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Data Summary (continued)

B.F.0. Range

Antenna Input

R.F. Selectivity

Squelch

Audio Qutputs

Intermediate
Frequencies

Display

t2.4kHz in 100Hz steps (CW and FSK
modes) .

50Q unbalanced input, BNC connector.
Overload protection is provided for
continuous applicaticn of an emf of
30V rms from a 50Q source and 50V
rms with link fitted on /A option.
Internal reed relay controlied {by
contact to ground) from associated
transmitter open circuits receiver
antenna input during transmission.

Wideband over specified range on all
but /A option which has sub-octave
filters above 1600kHz.

Audio squelch (and scan halt) are
derived from carrier/sideband level.
The squelch threshold can be
adjusted from the front panel. An
separate rear panel output @ is
provided to indicate when a signal
is present above the set threshold.

IW  maximum into 8Q external
Toudspeaker (2W into 4Q).

IW maximum intg front panel monitor
speaker.

20mW maximum into 600Q line.

10mW  maximum into  low/medium
impedance headphones.

45MHz first I.F.
1.4MHz second I.F.

Twenty character, four line liquid
crystal display with Ted back
lighting. The display shows all
information relevant to the selected
operating mode. Vertical bargraphs
are displayed, when appropriate, to
show signal strength and squelch
ievel simultaneously. When manual
gain is selected, a single bargraph
is displayed to show the gain level
setting. Two separate leds are
provided for FSK signal tuning on
the /K option.
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Data Summary (continued)

Controls

FSK Operation

BITE

Stored Channels

Thirty-one key, sealed membrane
keyboard with 'key pressed' sounder.
A multi-function control knob i
provided for freguency tuning,
channel selection etc. A single
dedicated control knob is provided
for AF Gain. On ISB variants, & two
position toggle switch is provided
to enable local monitoring of upper
or lower sideband. On all variants a
push button power supply switch is
provided.

On /K option receivers, FSK signals
with shifts between 85Hz and 1100Hz
and corresponding rates of up to 300
Baud can be demodulated. An RSZ32
output is provided on the rear panel
with two front panel leds to assist
tuning. These will be equally
illuminated when an FSK signal, with
traffic, is correctly tuned.

BITE provides continuous fault
monitoring and enables a wide range
of individual tests to be made, thus
assisting fault finding to module
fevel. ,

A maximum of 99 channels can each be
stored  with frequency, mode,
bandwidth, AGC, RF sensitivity and
BF0 offset settings. On /B option
receivers, the selected antenna can
be stored and outputed, also on /T
option receivers, the scan start and
stop times.

Channel contents can be interrogated
and changed without interruption of
the signal being received.

A1l the channel memories are non-
volatile using Tithium battery
backed up RAM. This retains it's
contents for a total of at least ten
years of equipment life without
external power applied.
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Data Summary (continued)

Scanning

Sweeping

Remote Control

Power Supplies

Any number of the 99 stored channels
can be automatically scanned with a
dwell time on each channei of
between 0.1 and 9.9 seconds (0.1
second steps). If squeich s
selected, the scan will halt on
channels with signals above the set
threshold and remain there for a
hang period after the signal ceases.
This hang periecd can be set between
0 and 9 seconds {1 second steps). At
all times, the scan position can be
altered using the main contrcl knob
and can be stepped on or halted
using the rear panel hold scan/sweep
input. Scanning by time of day/week
is also available on the /7 option.

Automatic tuning using the selected
step can be performed wusing the
frequencies stored in adjacent
channel memories as limits. The
receiver remains on each step for
the selected dwell period. If a
step of 5kHz or more and squeich are
selected, the sweep will halt on
steps with signals above the set
threshold, and rvemain there for a
hang period after the signal ceases.
This hang period can be set between
0 and 9 seconds (1 second steps). At
all times, the sweep position can be
altered using the main control knob
and can be stepped on or halted
using the rear panel hold scan/sweep
input.

A1l major functions, except audio
gain, can be controlled = and
interrogated using 1200  Baud
asynchronous data at RS232 level (or
RS422 level using adaptors}.

100/150V and 200/260V AC (40-60Hz,
single  phase). AC  consumption
approximately 20 to 30 VA.

Operation from a 19-32V DC supply
(negative ground) will continue in
the absence of an AC supply. OC
current consumption approximately
1.8A at 19V to 1A at 32V.
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Data Summary (continued)

Height Rack mounting, 88mm (2U).
Width Rack mounting, 483mm {19in.).
Depth Rack mounting, approx. 440mm

(intrusion inte rack including
allowance for cabiing).

Weight Rack mounting, approx. 12kg.

Environmental Operational, -15 tc +55deg.C
Storage, -20 to +70deg.C

Relative humidity, 95% at 40deg.C
Bump/vibration, meets MPT1204 and
CEPT requirements.

MTBF At least 30,000 Hours (to BT HRD4).

MTTR Approximately 30 minutes.

1.3 TYPICAL PERFORMANCE

The following performance figures are typical within the
specified frequency range of the receiver, except when the /A or
/F option is fitted. Then, there is a gradual decrease in the
sensitivity and intercept point specified, below about 400kHz.
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Typical Performance (continued)

Sensitivity

Filter
Bandwidths

Image/IF
Rejection

Master
Frequency
Stability

AGC Range

Inter-
modulation
(in band)

For SINAD (S+N/N) ratios >10dB

Mode [/P dBuY emf B/W kHz
AM (1kHz, 60%) +5 6
AM (1kHz, 60%) +1 2.4
CW (lkHz tone) -8 2.4
FSK (1.7kHz tone) -5 2.4
SSB/ISB (1kHz tone) -5 0.3-2.7
: (2.4 total)

Théée-correspond to a noise figure of 12dB.

Bandwidth -6dB {min.} -60dB (max.)
(kHz) (kHz) (kHz)
6 6 20
2.4 2.4 3.8
2.4 (USB) +0.3 to +2.7 -0.4 to +3.4
2.4 (LSB) -0.3 to -2.7 +0.4 to -3.4

Up to two other bandwidths can be suppliied
on /C option receivers.

First image rejection > 100dB.
Second image rejection > BQdB.
I.F. rejection > 100dB.

Ippm standard.
0.lppm on /X option receivers.
- (both over -10 to +50 deg.C}.

4dB change in audio output for a 100dB rise
in input above AGC threshold (typically
+3dBuV emf). AGC attack time nominally 5-
10mS. AGC decay time nominally 300mS,
1.5secs or 3secs (switchable}.

The Tlevel of third order intermodulation
products produced by two (lkHz/1.6kHz) in-
band signals, each of +90dBuV emf, will be
at least 45dB below that of either signal,

==
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Typical Performance (continued)

Third Order
Intermodulation
(out of band)

Second QOrder
Intermedulation
(out of band)

AM Cross-
Modulation

Blocking

Reciprocal
Mixing

Antenna
Radiation

With a wanted signal of +10dBuV emf
producing standard output, two unwanted
signals adjusted to produce a third
order intermodulation product at the
wanted frequency, must be greater than
+90dBuV emf when at least 30kHz removed
from the wanted frequency. This is
equivalent to a third order intercept
point of +17dBm.

With a wanted signal of +10dBuV emf
producing standard output, two unwanted
signals adjusted to produce a second
order intermodulation product at the
wanted frequency, must be greater than
+80dBuV emf when each is approximately
half the wanted frequency. This is
equivalent to a second order intercept
point of +37dBm. Note that this figure
is increased for wanted freguencies
above 1600kHz when the sub-octave
preselector is fitted (/A option
receivers}.

With a wanted signal of +60dBuV emf
producing standard output, an unwanted
signal, of level +100dBuv emf at 20kHz
off-tune, modulated, 30% at lkHz, will
produce an output at least 30dB below
standard output.

With a wanted signal of +60dBuV emf,
output will be affected by Tless than
3dB by an interfering signal 20kHz off-
tun§ at level +110dBuV emf (AGC on or
off}.

The Tlevel of a signal 20kHz removed
from the tuned frequency. will be at
least +95dBuV emf to produce a noise
signal equivalent to 0dBuV emf at the
tuned freguency (USB/LSB/ISB modes).

The level of radiated signals at the
antenna socket will be less than 2uV pd
(across 50Q over 10kHz to 110MHz).

--000--
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SECTION TWO : INSTALLATION

WARNING

ZCB Before connecting to the power suppiy, the sub-sections 2.2.1 AC
Supply Connector, 2.3.1 AC Supply and 2.3.2 Fuses must be read.

2.1 PHYSICAL DIMENSIONS AND FITTING

2.1.1 Accessories Kif

A kit of accessories is supplied with the receiver. The contents
of the kit should be checked against Table 2.1.

Table 2.1
Contents of Accessories Kit [P5547
Quantity Descriptior Part No.
i Mains Connector and Lead 33-336
1 4 Way Shell (dc supply) 33-721
z Sockets for above (dc supply) 33-722
1 25 Way 'D' Plug 33-428
I 15 HWay 'D' Plug 33-194
1 (on /B) 9 Way 'D' Plug 33-313
1 25 Way Cover 33-704
1 15 Way Cover 33-753
1 (on /B) 9 Way Cover 33-752
1 BNC Plug 33-264
1 {um L, BNC Plug 33-264
/P or /S)
1 ZA Fuse 8-18
| 3.15A Fuse 8-37
I 1A(T) HRC Fuse - 8-74

2.1.2 Rack Mounting

The receiver can be installed directly in 483mm (19in.) racking
using four suitable screws. Plain washers or plastic cup washers
should be used beneath the screwheads to prevent damage to the
paint finish. Fixing slots conform to the standard spacing of
76.2mm. QOverall dimensions of the receiver are shown in Figure
2.1. Telescopic slides may be used with rack mounted receivers to
allow convenient access to rear mounted connectors etc. The rack
aperture dimensions to accommodate these are given in Figure 2.2.
Telescopic slides (Figure 2.3) are supplied in pairs. Each slide
has three sections. One is fixed to the receiver and another to
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the rack frame. The third moveable section (the beam} connects
the two fixed sections together and allows the receiver to be
withdrawn from the rack, holding the former at the fully extended
position. Pressing the retaining ciip on each beam will, when
fully extended, allow the receiver to be withdrawn clear of the
rack. Re-assembly is the reverse of the above. It is important
that each siide is securely fixed by three M4x8mm screws along
each side of the receiver and that the rack slides are similarly
supported throughout their length.

Rack mounted receivers may easily be converted to cabinet
mounting and vice-versa. The accessories required are listed in

Table 2.2.

Table 2.2
Accessories Available to Order

Description Catalogue No.
Telescopic Stide Kit (rack mounting) LP5332
Cabinet Kit LP5333
Anti-Vibration Mounting Kit LP5334
(for use with LP5333)

External Loudspeaker Unit 1615
Headphones 1588

2.1.3 Cabinet and Anti-Vibration Mounting

A cabinet with, if required, anti-vibration mountings, 1is
available for the receiver, see Table 2.2. The dimensions of the
receiver and cabinet with anti-vibration mountings are shown in
Figure 2.1A. Fixing of the anti-vibration mounts to the mounting
surface and if not already fitted, to the cabinet, is as follows.

1) If access to the underside of the mounting surface (i.e. the
desk or shelf)} is available, drill four groups of four clearance
holes on the centres shown in Figure 2.4. This enables the
anti-vibration mountings to be bolted to the surface. If access
to the underside is not available, these holes must be tapped to
take suitable screws.

2) If the anti-vibration mounts are not already fitted to the
cabinet, drill four 6.5mm diameter holes in the bottom side of
the cabinet on the centres shown in Figure 2.4. It is important
that these holes will lie exactly at the centre of each of the
four groups of four clearance holes drilled in the mounting
surface. Use of a common template is strongly recommended.

3) Secure the anti-vibration mountings to the mounting surface
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and then fix the cabinet to the mountings using M6x20mm screws
(via the strengthening sections provwded?

4) Fit the receiver into the cabinet, ensuring the earthing strap
from the receiver earth terminal to the cabinet is correctly

fitted.

Figure 2.1
Dimensiaons of Receiver in all Mounting Stvles

528mm

—-/
o
132.5mm

161 mm
(0] (o]
— .

440mim J

i\
147.5mm
®

]
-
|

425mm

; 483mm (187) i ‘

3
Q
88mm (2u)
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Figure 2.2
Rack Aperture Dimensions for Telescopic Slides

STANDARD RACK MINIMUM APERTURE
{450mm)

Gezmm) § I, //

SPACING BETWEEN RACK: MOUNTING
™ PLATES FOR RUNNERS 448.4mm

= RE

STANDARD RACK FIXING CENTRES

s et i s -

e

(465.1mm)
Figure‘2.3
Telescopic Slide
PRESS CLIP
TO REMOVE
RACK SLIDE
EQUIPMENT

SIDE

- PRESS DOWN
TO REMOVE
EQUIPMENT
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Figure 2.4

Drilling Details for Fixing Anti-Vibration Mountings
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2.2 EXTERNAL CONNECTIONS

A17 external connections are made at the rear of the receivér
with the exception of the headphone jack on the front panel (see
Tayout BP2963 bound at the rear of the manual).

2.2.1 AC Supply Connector

The AC SUPPLY socket accepts a 40-60Hz mains supply, within the
range specified, using a standard [.E.C. connector.

WARNING

125 The AC mains supply MUST be completely disconnected from the
receiver whilst the rear panel supply voltage connector is
adjusted to suit the local supply conditions.

If a moulded plug and Tead is used, a connector to suit the Tocal
supply arrangements can be fitted to the free end, observing the
colour code which is as follows :-

LINE .- BROWN
NEUTRAL = BLUE
EARTH - GREEN/YELLOW

The following additional information is issued in accordance with
British Standard BS415 and concerns mains supply connections for
the United Kingdom. -

"If the colours of the wires in the mains lead of this apparatus
do not correspond with the coloured markings identifying the
terminals in your mains connector {or plug) proceed as follows.

1) The GREEN/YELLOW wire must be connected to the plug terminail
marked E or L or coloured either GREEN or GREEN/YFLLOW.

2} The BLUE wire must be connected to the plug terminal marked N
or coloured either BLUE or BLACK.

3) The BROWN wire must be connected to the plug terminal marked
L or coloured either BROWN or RED.

4) If a 134 (BS1363) Fused Plug is used for connection to the
supply outlet, the plug MUST be protected by a 3A FUSE. If
another type of plug is used, a fuse of the appropriate rating
must be fitted either in the plug or the adaptor or at the
distribution board.
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2.2.2 DC Inhut Connector

The receiver may be powered from an external dc supply of +19v to
+32v (negative ground). Connections are shown in Figure 2.5.

An earth terminal is provided to allow the chassis of the
receiver to be bonded directly to adjacent metalwork.

Figure 2.5
DC INPUT Connector

view intoc 4 wa
male connector (1)PL1

Pin Description
A Ground (0v).

B +19v to +32v dc.

c Not used.

D Not used.
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2.2.3 Ancillaries Connector

Figure 2.6
ANCILLARIES Connector

13 1

c 0 0 0 0 8 0 0 0 ¢ 0 00
6 0 0 9 ¢ 0 0 C O 0 0 ¢
25 14

view into 25 way
female connector (1)SK2

Pin Description

1 Audio Output - 1W into 8Q or 2W into 4Q.

Z FSK Output - standard RS232 - /K option only.
3 Signal Present Indicator open collector

transistor output - 50mA max current -
30v max. voltage - transistor 'on' when
signal not present - internal 220R, 0.5W
current 1imiting resistor fitted.

4 Diversity AGC (except LSB on ISB}.

5 12v dc Output - 50mA max for external equipment.
B 600R Line OQutput )

7 600R Line Qutput {CT) } except LSB on ISB

8 600R Line Output ) -(preset by 7RVG).
9 RF Mute - ground to mute - input pulled up

to +i2v through internal 1Ck resistor.

10 Diversity AGC (LSB on ISB) - ISB variants only.
1 600R Line Cutput ) LSB on ISB only

12 6Q0R Line Qutput (CT) ) - ISB variants only
13 600R Line Qutput ) - (preset by BRV5}.
14 Ground for pin 1 - unmuted.

15 Ground for pin 1 - muted via PHONES socket.
16 Ground for pin 4.

17 Ground for pin 5.

18 Ground for pin 6.

19 Ground for pin 7.
20 Ground for pin 8.
21 Ground for pin 9.
22 Ground for pin 10.
23 Ground for pin 11.
24 Ground for pin 12.
25 Ground for pin 13.

Note all external connections must be adequately screened.

Page 8 of Section 2



2.2.4 Remote Control Connector

Figure 2.7
REMOTE Connector

8 1

o 0 0o o 0 e Qo ©
c ¢ 0 O 0 ©o 0

15 9

view into 15 way
female connector (1)SK3

Pin Description
i Not used.
Z BITE Good, open collector transistor output -

50mA max current - 30v max. veoltage - transistor
'on' when receiver selected or BITE test(s)
indicate no faults - internal 2208, 0.5W current
limiting resistor fitted. *Scan/Sweep Hold Input
- pull to ground to hait scan or sweep -
open-circuit to move onto next channel or
frequency step.

3 Spare.

4 Spare.

5 Spare.

4] Spare.

7 *Scan/Sweep Hold Input - pull to ground to halt
scan or sweep - open-circuit to move onto next
channel or frequency step.

8 12v dc Quiput - 50mA max for external esguipment.

9 Ground.

i0 Ground.

11 Ground.

12 Remote Control RS232/V28 Serial Data Input.
13 Ground for Pin 12.

14 Ground for Pin 15.

5 Remote Control RS232/V28 Seriail Data OQutput.

* - Note these inputs are internally pulled up to
+5v via 10kOhm resistors. Do not exceed 5v on
these inputs under any circumstances.
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2.2.5 AUX 1 Connector (/B Option only)

This additional auxiliary conpector is fitted on /B option
receivers. As detailed in Figure 2.8, this connector outputs the
Antenna setting selected for the received channel (see secticn
3.2.6)., When fitted on receivers which alsc have the /T (Time
Scanning) option, outputs are provided which indicate when a time
scanned channel is selected (see section 3.7). This connector
also has spare output lines which may be programmed to provide
other status signals to specific customer requirements.

Figure 2.8
AUX 1 Connector

c Q@ Qo 0O 0

¢ © 0 0O

9 6

view into 9 way
femate connector (1)SK6

Pin Description

Ground.

Time scanned channel seltected and signal present.
Spare Unprogrammed.

Antenna 1.

Antenna 3.

Time scanned channel selected.

Spare Unprogrammed.

Antenna 0.

Antenna 2.

WSO~ Oy Ul o N

A1l outputs are open collector transistors, 10mA
maximum current, +50v maximum voltage with
internal 1k0hm (125mW} current limiting resistors
fitted. Individual cutputs will be on, pulling an
output load to ground, when the state indicated
is set. Pins 2 and 6 are only operative when the
/T (Time Scanning) option is also fitted.

2.2.6 ANTENNA Connector

Antenna input connection is by 50 Ohm BNC socket (1)SKI.
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2.2.7 AUX 2 Connector (/1, /P or /S Options only)

This additional 50 Ohm BNC auxiliary socket, (1)SK4, is fitted on
/1, /P or /S opticn receivers. :

On /I option receivers, it provides a 50 Ohm buffered output at
the receiver's final 1.4MHz I.F. Note that this is not available

on ISB variants.

On /P option receivers, it provides a 50 Ohm buffered output of
the signal present at the ANTENNA input, amplified by about 6dB.
This 1s normally used to feed equipment, such as panoramic
display units (e.g. the Eddystone 1161/2) which requires an input
at the original signal frequency.

On /S option receivers, it provides a 50 Ohm input for an
external frequency standard. An input level of greater than OdBm
at 8720kHz will lock the receiver to the external standard.

2.3 SETTING UP PROCEDURES

2.3.1 AC Supply

WARNING

A

The AC mains supply MUST be completely disconnected from the
receiver whilst the mains voltage selector, located on the back
panel, is adjusted for the local supply.

2.3.2 Fuses

AC FUSE (1)FS1 : 1A(T) HRC anti-surge 20mm cartridge fuse 1in
series with the LINE mains supply input.

DC FUSE (1)FS2 : 2A 20mm cartridge fuse in series with the
mains transformer secondary.

DC FUSE (1)FS3- : 3.15A 20mm cartridge fuse in series with the
external +ve DC Supply input line.

2.3.3 AGC Preset Option

Internally fitted link(s) enable either conventional or variable
threshold AGC to be selected. One link is positioned in the
middle of the Main Board which, in turn, is located underneath
the top dust cover. Note that this link will also be underneath
the FSK Board if that is fitted. On ISB variants, a second
identical link is situated towards the rear left of the ISB
Board, which is also located underneath the top cover.

The link(s) should be in position 'A' (or not fitted) if
conventional AGC 1is required, or in position 'B' if variable
threshold AGC is required. In the latter case, when AGC is on
(STow, Med or Fast) AGC threshold is set by the IF GAIN/SQUELCH
up and down keys. On ISB variants, both links must be set to the
same position.
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2.3.4 Line Level Setting

The rear panel line output levels are set internally.

Except for LSB reception on ISB mode, the line level is set by
(7)RV6. This preset control is fitted at the front right hand
corner of the Main Board. This is the large printed circuit board
situated in the centre of the receiver, below the top dust cover.

On ISB variants, the line level of LSB signals received on ISB
mode is set by (8)RV5. This preset control is fitted at the front
Teft hand corner of the ISB Board. This board is situated on the
right hand side of the receiver, below the top dust cover.

The top dust cover has to be removed to enable these controls to
be adjusted. The line level controls have a small integral 'knob’
with a screwdriver slot to distinguish them from other preset
potentiometers in the receiver. IT IS IMPORTANT that nc other
internal preset are adjusted unless as part of the maintenance

procedure.

The line level 1is generally set to give 0.5mW (-3dBm) into
600 Ohm loads for ssb signals above the AGC threshold. This
ensures that the line output will not normally exceed the 20mW
available, when the receiver is being used in any mode, with AGC

selected.

2.3.5 FSK Idle Setting (/K Qption only)

The FSK demodulator hoard is fixed onto the Main Board which, in
turn, is located underneath the top dust cover.

The Idle Setting Switch, 11SW1 permits either a 'high' or a 'low’
output to be set when FSK mode is deselected. It may be adjusted

as follows :-

Switch away from printed circuit board edge..output held at -9v.
Switch towards printed circuit board edge....output held at +9v.

2.3.6 Antenna Overvoltage Protection {/A Option only)

Two levels of overvoltage protection are available adjusted by
plug link 13LK1.

Link 0-1 Over voltage protection diodes 1imit input voltage to
30¥rms while surges are deait with by arrester
device.

Link 1-2 Additional protection is provided to the above by
circuitry that open circuits the antenna and grounds
the receiver antenna input. Protection is provided up
to 50Vrms {continuous).
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2.4 REMOTE CONTROL

2.4.1 Introduction

Full digital remote control and interrogation of the receiver is
possible via the serial data input and output lines {pins 12 and
15 of the rear panel REMOTE connector, (1)SK3). If control
without revertive checks or status interrogation is required,
just the serial data input 1is used. AIl functions can be
controlled apart from supply switching, Toudspeaker monitoring,
audio line output level and real time clock setting (/T option
receivers). A complete list of commands is given in Table 2.4
with additional information in Figures 2.12, 2.13 and 2.14.

Examples of use are given in Table 2.5.

The control signals are at standard RS232/V28 Tevels at the
connector. The data rate is fixed at 1200 Baud asynchronous with
one start and two stop bits. The receiver is thus compatible with
a wide range of standard asynchronous Modems (including the
Eddystone 1778) multiplexers and 1line drivers. It is also
compatible with synchronous data communications equipment which
can be fitted with asynchronous adaptors.

The principal Modem options are :-

a) V22 (1200 Baud, asynchronous) allowing control over a two wire
Tink (e.g. Eddystone 1778 Modem).

b) V23 (1200 Baud, full duplex) allowing control over a four wire
Tink.

Note that no control 1lines are provided for the
Modem/multiplexers etc. These may require their RTS lines to be
set true (i.e. at logic 0, a positive RS232 levei). If required,
this can be done with a link in the Modem connector to a
convenient fixed output signal. Such equipment will usually also
need internal switches set to match the Baud rate etc. of the
receiver. In all cases, the equipment's operating manual should
be consulted before attempting installation.

If an Eddystone 6860 RIA is used to convert the ievels to RS422
(V11), control over two twisted pairs is possible, without
additional line drivers, over distances up to 1/1.5km.

Remote control can be provided from an Eddystone 6850 Remote
Control Unit (RCU) which operates in exactly the same way as the
receiver itself. Alternatively a personal computer can be
programmed to provide exactly whatever controi is required. In
all cases, the link between receiver and controller need not
necessarily be maintained and no memory of the receiver's status
kept at the controller end.
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The 6850 RCU can control up to sixteen 6200 receivers via an
Eddystone 1771 Multi-Address Selector. This unit provides remote
data buffering and routing to the receivers as weil as selecting
the audic feed for the RCU. The 6850 can control up to fifteen
6200 receivers via the Eddystone 6870 Muiti-Address Selector.
This is a simplified version of the 1771 unit, which reguires
each receiver to have its external address lines suitably wired
(see section 2.4.4). If these lines are left open circuit, the
self-addressing facility will be disabled (the display showing
Receiver No. 0 on BITE test 98} and a 1771 will be required to
access individual receivers in a multi-receiver system.

When the 6850 RCU or personal computer is used, error protection
is normally provided in three ways to ensure correct remote

operation. These are:-

a) By providing an exclusive OR (EOR) checksum with each data
transfer.

b} By providing redundancy in the code words chosen so that not
all combinations are used.

¢) By providing a revertive data 'echo' whereby the control data
sent is reverted, after use, to the controller for checking by
comparison (5mS after the data has finished being received).

The majority of the front panel controls, on the receiver itself,
can be 'locked out' or disabled by pressing [RECEIVER REMOTE] on
the receiver. Remote will then be shown at the top of the
receiver's display. This helps prevent accidental local operation
of the receiver. It should be noted that the receiver will always
respond to valid remote commands, whether or not the keyboard is
locked out. The RECEIVER REMOTE key itself (as well as the local
audio and supply controls) will not be disabled and therefore to
regain local control, press [RECEIVER REMOTE] again.

N.B. Input commands should be separated by at Teast 10mS.

2.4.2 Control Inputs

These are shown in Figure 2.9. The first control byte has
data 00. This is followed by two or more bytes. Details of the
bytes are shown in Figures 2.10 and 2.11. Note that the receiver
will respond to codes containing 1, 1.5 or 2 stop bits. One start
bit is used throughout.

The first byte has to contain 00 data to act as a synchronising
byte. This is followed by two or more bytes depending on the
action required (see Table 2.4) with a maximum gap of 250mS (Oms
minimum) between bytes. A longer gap can be allowed if specified
by the customer at time of ordering.

The form of three byte commands is given in Figure 2.10 which
gives a typical example.
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Figure 2.9
Control Inputs

250mS  250mS
MAX MAX

SERWAL &uw INPUT 2252%222%;2€i;
LLAN
/ GA  OATA
SENT

00 DATA SENT dd
(1 START BIT + 8 '0' DATA BITS)

n_Bytes

v
SER%?ILFS'?\TAG %%

VA,

~

tciis a3 above but n—1 bytes sent after the 0O byte

NCTE: Each dato block hgs one start ond tweo atep bits

Figure 2.10
Contents of Three Byte Commands
Typical Control Code - $D580

o7 00
1at dota
sant 0 0 0 Q c Q 0 o}
(nlways $00)
o7 00
2nd dato
sent 1 1 1} 1 (o} 1 0 1
($05)
A "4
Command $D EOR Chacksum %5
D7 s}
3rd data
sent l_ 1 0 0 v} c 0 o] c
(380) |
v A v d
Cata 48 Data 30

DO sent first

D0 sent first

DC sent first
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The two bytes sent after the initial 00 byte are described as the
control code and consist of the parts shown in Figure 2.10 (start
and stop bits are not shown). The checksum is sent as the 4 bit
ECR of the rest of the command and data nibbles (excluding all
start and stop bits). The exampie control word in hexadecimal
(hex) form is $D580 ($ denotes hex). This will be the method used
to define all of the control words. Where longer strings of data
are defined, the same convention wiil be used with each data byte
being represented by two symbols (e.g. XX or YY) to represent the
two hex numbers contained therein.

Multi-byte commands are detailed in Figure 2.11. These are used
to load complete channel memories etc. with just one command
sequence. Note that the data is in binary coded decimal (bcd) for
numerical settings such as tuned frequency etc. Note also that
the control word is followed by the eight bit EOR of data bytes
1 to n that follow.

Figure 2.11
Contents of Multi-byte Commands

-
] ] o] ¢} ] 0 o] o] st dota sent
Checksum
EOR of < 2nd data sent
these byles
only
COMMAND CHECKSUM EOR
3rd deata sent
\
DATA DATA
-~
8 Bit EOR Checksurn #th data sent
Data #1 S5th data sent
NB:
8 bit EOR
chackaumn 9
;f d;tc
1. 2, §n 6th dota sent
only Data §2
Data #n nth data sent
L
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2.4.3 Control Qutputs

Reverted control outputs from the receiver are in the same form
as the inputs except that the leading 00 byte is not reverted.

N.B. Data is reverted approximately 5mS after the end of the data
received (to allow the controller to 'turn around').

Two stop bits are sent after each byte with zero gap to the next
byte's start bit. It should be noted however, that this will be
compatible with 1 and 1.5 bit stop systems, since the now
"surplus' stop bits effectively become part of the 250mS maximum
gap between bytes. The content of the reverted data is identical
to that sent except in the case of interrogation or status
checking commands. Here, the data required 1is reverted in
addition to the control code sent, in the form shown in Figure
2.11. In situations where strings of commands are being sent and
data reverted, the next command must not be sent until all the
data from the previous command has been reverted or timed out.
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Table 2.4
Complete List of Serial Control Codes

uwon

X
Y

checksum nibble )} where a nibble is four bits or
data nibble ) half a transmitted byte.

Note that if data errors are detected at the receiver, no
data is reverted. Exampies of use are given in Table 2.5.

Code
in hex

Action

{lata
reverted

1XYY

2XYY

XYY

Increment channel 00 frequency.

If RATE is set to 0.00kHz, YY is used to
increment the frequency in a variable
rate manner. YY must be in the hex range

| $80 to $FC, corresponding to frequency

increments between about 110kHz and 10Hz
respectively. Values of YY outside this
range will not have a useful action.

If RATE 1is not set to 0.00kHz, this
command will increment the frequency by
one step at the set RATE (i.e 10Hz to
99.99kHz). In this case YY must equal $FF
for the command to be valid.

Decrement channel 00 frequency.

If RATE is set to 0.00kHz, YY is used fo
decrement the frequency in a variable
rate manner. YY must be in the hex range
$80 to $FC, corresponding to frequency
increments between about 110kHz and 10Hz
respectively. Values of YY outside this
range will not have a useful action.

If RATE is not set to 0.00kHz, this
command will decrement the frequency by
one step at the set RATE (i.e 10Hz to
00.99kHz). In this case YY must equal $FF
for the command to be valid.

Set channel 00 BFO offset.

YY is the offset and must be in the bcd
range 00 to 24 (corresponding to 0.0 to
+2.4kHz} for the command to be valid. For
negative offsets, the most significant
bit of YY must be set at 1.{e.g. A4 to
set -2.4kHz) for the command to be valid.

None.

None.

As sent.
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Table 2.4 (continued)

Code
in hex

Action

Data
reverted

4xXYyY

5XYY

BXYY

7XYY

8XYY

Interrogate channel memory time
scan start/stop settings (/T
option only). Reverts contents of
channel memory specified.

YY is the channel number and must
be in the bcd range 00 to 99 for
the command to be valid.

Set channel 00 Antenna number.

YY is the Antenna number and must
be in the bcd range 00 to 03 for
the command to be valid.

Set BITE mode and test number.

YY is the test number and must be
in the bcd range 00 to 99 for the
command to be valid.

Set IF Gain or Squelch level. If
AGC 1is off in the received
channel, this command sets the
manual IF Gain level. If AGC is
on (Slow, Med or Fast) in the
received channel, this command
sets the Squelch threshold level.
In the latter case, if variable
threshold AGC is  internally
selected, it simultaneously sets
the AGC threshold level.

YY is the gain/threshold level
and must be in the hex range $00
(maximum gain/minimum threshold)
to $3F (minimum gain/maximum
threshold) for the command to be
valid.

Interrogate channel memory
contents. Reverts contents of
channel memory specified.
YY is the channel number and must
be in the bcd range 00 to 99 for
the command to be valid.

BXYYXXY, Y5~ Y15Y g

where XX is the 8
bit EOR of the YY
pairs, which
con-tain the
channel status as
shown in Figure
2.14.

As sent.

As sent.

As sent.

BXYYXXY, Y=~V 5Ysq

where XX is the 8
bit EOR of the YY
pairs which
con-tain the
channel status as
shown in Figure
2.12.
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Tabie 2.4 (continued)

Code
in hex

Actien

Data
reverted

gxyYyY

AXYY

XYY

CAYY

D580

| displayed channel,

Load channe? number. Sets channel
specified to be the displayed
channei on the receiver.

YY is the channel number and must
be in the bcd range 00 to 99 for
the command to be valid. This
command is not operative in
RECALL or TUNE modes.

Set sweep start channel. Sets
channel specified to be the sweep

start channel.
YY is the channel number and must

be in the bcd range 01 to 98 for
the command to be valid.

channel scan bit. Sets
specified to be scanned
already set and

Toggle
channel
if not
vice-versa.

YY 1is the channel number and must
be in the bcd range 01 to 89 for
the command to be valid.

memory contents.
into

Store channel
Copies channel 00 contents
channel number specified.
YY is the channel number and must
be in the bed range 01 to 99 for
the command to be valid.

Initialise. Command used by
Eddystone RCUs when first
accessing or if re-initialising a
remotely controlled receiver.
Sets RECALL mode and reverts the
contents of the received and
the IF Gain
tevel, the Squelch/AGC threshold
setting, Squelch on or off,
tuning rate and scan/sweep hold
status.

As sent.

As sent

As-sent.

As sent.

DSBOXXY,Y,-~Yas¥a,

where XX is the 8
hit EOR of the YY
pairs, which
con-tain the
received channet
status etc. as
shown in Figure
2.12.
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Table 2.4 (continued)

50-99 memory contents. Reverts
the contents of channels 50-99
inclusive, 1in one string of
data. Note, on the /T option,
time scan start/stop settings
are not reverted.

Code Acticn Data
in hex reverted
DCO01 | Disable keyboard. 'Locks out' As sent.
the controlled receiver's
front panel keys and main
control knob, to prevent local
use. Note that the receijver
power on default  always
enables these controls.
DF02 ! Enable keyboard. Enables the | As sent.
controlled vreceiver's front
panel keys and main control
knob, to allow local use. Note
that the receiver power on
default aiso enables these
controls.
D683 | Block interrogate channels DE83XX followed
00-49 memory contents. Reverts by 50 groups of
the contents of channels 00-49 L
inclusive, 1in one string of
data. Note, on the /T option, | (each group as in
time scan start/stop settings | Fig. 2.12). The
are not reverted. first group reverted
is channel 00, and
the last is channel
49. Note XX is to be
dicarded.
0904 | Block interrogate channels DS04XX followed

by 50 groups of
Y4¥a==Y15Y16

(each group as in
Figs 2.12}s The
first group reverted
is channel 50 and
the Tast is channel
99, Note XX is to be
discarded.

Page 21 of Section 2




Table 2.4 (continued)

Code Action Data
in hex reverted
D085 | Status Interrogate. Reverts | DO85XXY,Y,-=Y,3Y,,
all significant receiver
status and settings apart | where XX is the 8
from channel memory contents. | bit EOR of the
following twelve YY
pairs which contain
the status and
settings of the
receiver as shown in
Figure 2.13.
D386 | Fast Status Interrogate. D386XXY,5Y,,
Reverts the received signal
strength reading and the | where Y,5Y,,
states of the signal present | contains the signal
detector and passive BITE | strength data in the
error indicators. This short | hex range $00
command enables frequent | (minimum) to $3F
updating of just these, often| (maximum) etc. as
rapidly changing, readings. shown in Fig. 2.13.
Note that the EOR,
XX, equals Yyg¥y, i
this case.
DAO7 | Select RECALL mode. As sent.
D508 | Select TUNE mode. As sent.
0C89 | Select CHANNEL mode. As sent.
DF8A | Select RECEIVE mode. As sent.
D60B | Seiect SCAN mode. As sent.
DI98C | Select DWELL mode. As sent.
DOOD | Select SWEEP mode. As sent.
D30E | Select RATE mode. As sent.
DABF | Select BITE mode. As sent.
D397 | Select Squeich on. As sent.
DC98 | Select Squelch off. As sent.
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Table 2.4 (continued)

Code Action Data
in hex reverted
DF9B | Select frequency display (Function). As sent.
DOIC | Select BFQ offset display (Function). As sent.
D99D | Select Antenna No. display (Function). As sent.
D31F | Select 6.0kHz IF Filter in channel 00. As sent.
D5A2 | Select 2.4kHz IF Filter in channel 00. As sent.
DC23 | Select Opt. Filter No.l in channel 00. As sent.
Valid on /C opticn receivers only.
D3A4 | Select Opt. Filter No.2 in channel 00. As sent.
Valid on /C option receivers oniy
when both extra filters are fitted.
DA25 | Select AGC, Slow decay, in channel 00. As sent.
D926 | Select AGC, Med. decay, in channel 00. As sent.
DOA7 | Select AGC, Fast decay, in channel 00. As sent.
DFA8 | Select AGC Off in channel 00. As sent.
D629 | Select AM Mode in channel 00. As sent.
DIAE | Select CW Mode in channel 00. As sent.
D32C | Select FSK Mode in channel Q0. As sent.
DA34 | Select USB Mode in channel 00. As sent.
D33D | Select LSB Mode in channel 00. As sent.
DO3E | Select ISB Mode in channel 00. As sent.
Valid on ISB variants only.
D3B5 | Select Max RF Sensitivity in channel 00. As sent.
DOB6 | Select Med RF Sensitivity in channel 00. As sent.
0638 .Se1ect Min RF Sensitivity in channel 00. As sent.
D6BO | Put displayed channel into scan seguence. | As sent.
DF31 | Remove disp'd channel from scan sequence. | As sent.
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Table 2.4 (continued)

Code
in hex

Action

Data
reverted

EDO3XX
Yo¥10T11 12

E428XX
Y1571,0Y46

E790XXYY
Y1 Y2Y3Y/+
Y Y Y Y,

EE44XXYY
Y. Y, =mmm
1

“Yi5Y1s

Set tune/sweep rate. Sets tuning or
frequency sweep step to that
specified.

Yg¥ipYqsYs, 1s the rate step and must
be Tn the bcd range 0000 (00.00kHz)
to 9999 (99.99kHz) for the command
to be valid, see Figure 2.13.

XX is the 8 bit EOR of the following
two YY pairs.

Set dwell/hang periods. Sets dwell
and hang periods to that specified.
Y43Y,, is the dwell period and must
be in the bcd range 00 (0.0secs) to
99 (9.9secs) for the command to be
valid.

Y,, i1s the hang period and must be
in the bcd range 0 (Osecs) to 9
(9secs) for the command to be valid,
see Figure 2.13.

XX is the 8 bit EOR of the following
two YY pairs.

Load channel frequency only. Sets
frequency specified into channel
memory number specified.

YY is the channel memory number and
must be in the bcd range 00 to 99
for the command to be valid.

Y, to Yg give the required frequency
as shown in Figure 2.12.

XX is the 8 bit EOR of the following
five YY pairs.

Load all channel status. Sets all
status specified into channel memory
number specified. Note, on the /T
option, time scan start/stop
settings are not loaded.

YY is the channel memory number and
must be 1in the bcd range 00 to 99
for the command to be valid.

Y, to Y, give the required status as
shown in Figure 2.12.

XX is the 8 bit EOR of the following
nine YY pairs.

As sent.

As sent.

As sent.

As sent.
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Table 2.4 (continued)

Code Action Data

in hex reverted
E259XXYY | Load channel  memory, time  scan,

Y,Y,---- | start/stop times. Sets all status

-_ﬁSY%

specified into channel memory number
specified.

YY is the channel memory number and must
be in the bcd range 00 to 99 for the
command to be valid.

Y, to Y,, give the required status as
shown in Figure 2.14.

XX is the 8 bit EOR of the following
nine YY pairs.
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Figure 2.12

Channel Setting and Status Contents
D7 D4 D3 DO
Yz 10Hz 1Hz{0)
1kHz 100Hz FREQUENCY
E790 10kHz~
100KHz 10kHz 29999.990kHz
BXYY
D68 vrys | 10MHZ(0-2) 1MHz
D904
— EE44 SPARE BFOC OFFSET
Egp 0.0 TO 2.4
/3 1kHz 100Hz D7=0 FOR 0.0 OR '+’
D7=1 FOR *~*
B/WIDTH MODE
RF
Y1518 SC| ANT | sgns | AGC
H.
SQlgp | SQUELCH TH'HOLD SEE Y19Y20
Y21Y22 IN
ofo IF GAIN AG. 2.13
10kHz 1kHz RATE (MS)
Y324 100Hz 10Hz RATE {LS)
D7 D4 D3 Do
D6 D4 ANTENNA D1 DO AGC D3 DO MODE
0 0 o) o 0 OFF 0000} USB
0 0 1 1 0 1 FAST 0001} LsB
010 1 0 MED ooct1o] 158
0 1 1 11 SLOW 0011f AM
o100 cw
| + 0101 FSK
1 D3 D2 RE SENS
D7 SC{AN) 0 0 MAX
OUT OF SEQUENCE| 0 1 MED
IN SEQUENCE 10 MIN
07 D4 B/WDTH
0000 SkHz
NOTES 0001} 2.4kHz

1) ON SIDEBAND WMODES, 2.4kHz B.MDTH 1S
"USED IRRESPECTIVE OF B/WIDTH SETTING.

2) UNUSED COMBINATIONS WILL PRODUCE
NO ACTION OR REVERTIVE DATA.

0010]| OPTION #

0011 | OPTION g2
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Figure 2.13
General Setting and Status Contents

D7 D4 D3 Do
Yivz2 CONTROL MODE
TENS UNITS REC'D CHANNEL (00~98)
TENS UNITS DISP'D CHANNEL (00—93)
TENS UNITS SWEEP START CHAN (01—98)
10kHz 1kHz RATE (MS)
£D03
100Hz 10Hz RATE (LS) |
DO85 <
TENS UNITS DWELL E428
EXC.
RECEIVER UNITS Rx No./HANG | Rx No.
TENS UNITS BITE TEST Ne.
H. C. S
Y19Y20 [SQlgc | SQUELCH TH'HOLD 2XY, 456 ON) Exe. SQ/Msa
yzivzz{ 0|0 IF GAIN iy (it OFF]
yz3vz4{s |8 SIGNAL LEVEL BAST RIATES Dd8e
D7 D6 DS Do
0S B3 MiN. SQUELCH THRESHOLD
C 0 G 0 O]MAX IF GAIN
MIN. SIGNAL LEVEL
BINARY
SEQUENCE TO o

MIN. IF GAIN

#

SINGLE BITS 07D6

sq {=! FOR SQUELCH ON
=0 FOR SQUELCH OFF

Hse [ =1 FOR HOLD SCAN/SWEEP
=0 FOR HOLD OFF
s [=1 FOR SIGNAL ABOVE TH'HOLD
=0 FOR SIGNAL NOT PRESENT
3 [=1 FCR BITE FAL
=0 FOR BITE PASS

MAX. SQUELCH TH'HOLD

MAX, SIGNAL LEVEL

D7 D6 DS D4 D3 D2 DO
L] L i
CONTROL
PREC.| TEMP BASIC [T
R
0 0 OfRECAL
0 0 1]TUNE
0 1 O CHANNEL
SWEEP CHAN SR
1 0 0| SCAN
SCAN CHAN T 0 11 owel
STORE 1 1 O | SWEEP
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Figure 2.14
Channel Time Scan Status
(/T Option Receivers Only)

D7 D4 D3 DC

’ N
YiY2 { TENS | UNITS E"ég?_g%s)
HOURS | sTART
0 UNITS (8f;)
£4
MINUTES
XYY ) TENS UNITS {00—58)
E259 HOQURS STOP
0o | unTs (gf;)
’
0 C
SPARE
Y15Y16 0 a
b
OTES

1) THE START AND STOP TIMES ARE SPECIFIED USING THE 24
HQUR CLOCK WiTH VALD TIMES 00:00 TQ 23:53 INCLUSIVE
(HOURS: MINUTES)

2) THE DAY IS EXPRESSED AS A NUMBER 0—7 INCLUSIVE. THE
NUMBERS 1—7 REPRESENT THE DAY OF THE WEEKX RELATIVE
TG THE REAL TIME CLOCK DAY OF THE WEEK (ALSO
DISPLAYED AS A NUMBER 1-—7), THE NUMBER 0 REPRESENTS
'NO DAY SPECIFIED' THUS CAUSING A DAILY SCAN RATHER
THAN A WEEKLY SCAN,

3) 'NIBBLES' GIVEN AS '0" MUST BE SENT AS 0 WHEN USING
THE LOAD CODE EZ59 ETC. NOTE HOWEVER THEY MAY NOT
NECESSARILY BE REVERTED AS 0's USING THE INTERROGATE
CODE 4XYY,
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Table 2.5
Simplie Examples of Control Sequences

The wide range of control codes available enable remote or
automatic control systems to be designed to meet most
requirements. It should be noted however, that in any
particular system, not all of the codes need to bhe
generated or used. Some examples of use are given below.

Code Examples of Use

in hex

IXYY These codes are intended to provide rapid knob
and controlled search tuning with the receiver
2XYY previously set to RECALL mode ($DA07) and with

the rate set as required ($EDO3XXYyY, Y. Yyo) . It
can also be wused for vremotely controlled
frequency sweeping by setting the rate to the
required step and sending S$11FF or $22FF
repeatedly to step the receiver tuned frequency
up or down respectively. Generally the minimum
period between steps should be in the order of
100-200mS. This method aliows the remote
controlier to have immediate indication of the
sweep frequency. It is important to note that,
to retain maximum speed of operation, no
confirming data is reverted. This means, if any
data is lost, the actual frequency may not be
that expected. Therefore, the actual frequency
should be verified by sending $8800 at the end
of each tuning sequence.

BXYY This code enables remote or automatic fault
finding by sending $6XYY (where YY is the number
of the test to be performed) then sending $D386
{after a brief period of about half to one
second) to interrogate the BITE error bit. Note
that this leaves the receiver in BITE mode.

8XYY, These codes are used to interrogate, singly or

- D683 in blocks, the contents of the channel memories
and (including the free-tuning channel 00). They can
D904 also be used to transfer the contents of
channels, via a controller, to the channel

memory in another receiver, i.e. BXYY, followed

by EE44XXYYY,Y,----Y,.Y,, after changing the
receiver accessed,
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Table 2.5 (continued)

Code
in hex

Examples of Use

9xyy

AXYY

BXYY,
DGBO
and
DF31

CXYY

D580

This code can be used in conjunction with other
codes to perform various operations on the
stored <channels. For exampie, to set the
recejver to receive on channel 53, send $9F53
followed by, after 100-200mS, $DFBA, the code
for RECEIVE. In common with with Tocal
operation, the command will only be valid if the
channel specified contains a frequency (i.e. not
a clear channel).

This code sets the sweep start channel. Note
that it can change the start channel during
sweep operations to dynamically change the sweep
frequency limits (the required ranges being
pre-loaded into the channel memories).

These codes determine if a particular channel is
in or out of the scan sequence. BXYY can be used
whilst scanning to dynamically medify the
sequence (remove channels) whilst scanning is in
progress. D6B0 and DF31 only operate on the
channel being displayed. For example toc set
channel 44 to be scanned, send $9944 (display
channel 44) followed by, after 100-200mS, $D6BO.

This code enables storage of channel settings
(equivalent to using STORE under Tocal control).
It thus enables shifting and modification of
memories, in the same manner as performed
locally, when used in conjunction with $9XYY
(Toad channel number) and $D508 (select tune
mode). For example to copy the contents of
channel 37 into channel 52, send $9037, $D508
and $CB52 in seguence (with 100-200ms gaps).

This is a special code used by Eddystone RCUs to
first access or to re-initialise a remotely
controlled receiver. The code puts the receiver
into RECALL mode (i.e. operates as a
conventional free-tuning receiver) and reverts
the tuned frequency etc. at which the receiver
is operating. Signal reception is therefore
unaffected. This code can also be used by other
remote control units, particularly theose which
have their own channel memory storage and do not
use that in the receiver.
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Table 2.5 (continued)

Code
in hex

Examples of Use

D085

D386

DCO1
and
DFo2

DF9B,
DO1C
and
099D

7XYY.,
D397
and
DC98

This code reverts all essential ‘receiver
settings (apart from channel memories) and can
thus be used to initialise remote control units.

This code enables rapid interrogation of all
receiver status which is liable to be rapidly
changing and which changes independentiy from
the remote control wunit. Received signal
strength is reverted as well as the states of
the signal present and passive BITE error
indicators. If the remote control unit is
required to display received signal strength,
signal present and BITE error, send $D386 every
100-200mS when no other command is being sent.
An additional advantage in doing this is that,
if power to the receiver is removed or if the
remote Tink fails, then the controller will be
warned by the absence of reverted data. Note
that if the receiver's scan or sweep mode is in
use, too frequent use of $0386 will effectively
lengthen the dwell period

These codes remotely enable or disable the
receiver's own front panel keys and main control
knob (though not the audio and supply switch
controls which are always enabled). This helps
prevent accidental local use. It is important to
note that when the receiver goes through 'power
on reset', these controls are always enabled.

These codes are only wused to aiter the
'conventional receiver display' contents as does
the receiver's FUNCTION switch. They do not
however have any affect on how the receiver is
updated by the various remote control codes.

These codes set gain/threshold levels and switch
Squelch on or off. Note that they apply to the
received channel, i.e. they are not stored
differently in different channels. 7XYY sets
IF Gain 1if the received channel has AGC Off
selected. Otherwise, it sets Squelch Threshold.
In this latter case, if variable threshold AGC
is set internally in the vreceiver, it
simultaneously sets AGC Threshold.
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Table 2.5 (continued)

Code
in hex

Examples of use

D31F

E790
etc.

EE44
etc.

This code sets 6.0kHz IF Filter (Bandwidth) in
the free-tuning channel 00. This is one of many
codes used to control individually the reception
mode settings of channei 00. When the receiver
is in RECALL mode, these settings operate
immediately on the signal being received. In
combination with other codes, they can be used
to set up a channel for storage. For example,
after loading channel 00 as required, send
$CB10 to store the data in channel memory 10.
During data shifting (see CXYY example)} these
codes can be used to modify parts of a channel
memory before loading into another channel
memory. For example, $9D37, $D508,  $D31F and
$CB52 in sequence (with 100-200mS gaps) copies
the contents of memory 37 into memory 52 with
the Bandwidth altered to 6.0kHz.

This code enabies setting the tuned frequency of
any channel specified. It can be used to load
channel frequencies for later use or to Joad the
frequency of the channel being received. This
means that frequency scanning can be performed
directly from the remote control unit, with
frequency and scanning rate being set by that
unit rather than by the receiver. The minimum
dwell period however, would be limited to about
250mS. Loading 'zero' freguency into a channel
would effectively ‘clear' that channel. If
several channels are to be cleared, it is
usually more convenient to load zero frequency
into the free-tuning channel 00 and transfer it
to the channels to be cleared using the CXYY
code. For example, to clear channels 15, 21 and
36, send $E790000000000000, $C815, $CF21 and
$C936 in sequence, with suitable gaps.

This is an extension of the $E790 code which
loads all the channel settings. This also allows
scanning with the remote control unit
determining all reception settings for each
scanned freguency.

--000~~

Page 32 of Section 2




3
)

SECTION THREE : QPERATION

This section starts with a description of each front panel
control. A quick reference guide is given in Table 3.1 with the
various display formats shown in Figures 3.1 to 3.4. Signal
Reception, BITE (Built-in-Test-Equipment), Channelised Operation,
Scanning and Sweeping are then detailed separately. A special
section covering Scanning by Time is provided for /T option
receivers. Each of these separate sections should be read and
understood before proceeding to the next. Note however, that
basic ;se of the receiver does not require all of them to be
studied.

.1 CONTROLS

A front panel view of the receiver, showing all the controls, is
given on BP2848 bound at the rear of the manual. Certain controls
have different uses depending on the current receiver operating
mode. If & control has no function in the current mode, then a
distinctive warble tone is sounded.

3.1.1 Receiver Operating Mode Keys

These are grouped either side of the numerical keys on the left
hand side of the front panel, except for RATE and BITE which are
situated close to the display. The display indicates the mode
selected. These keys control the mode of operation of the
receiver control. system (as opposed to the mode of signal
reception and demodulation). The operating mode selected affects
the action of other front panel controls.

RECALL This mode initially copies the contents of the
channel memory being received into the free
tuning channel 00. The receiver is tuned to

this channel and the channel data controis are
enabled to allow the received freguency,
bandwidth etc. to be adjusted. Selection of
this mode immediately allows the 6200 to be
used as a conventional free-tuning receiver,
starting from the actual frequency etc. being
received (no matter what previous operating
mode was in use). RECALL mode should therefore
he selected if simple control without all the
other operating facilities is required or if
instant display and contrcl of a signal is
required.
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CHANNEL

CHANNEL

RECEIVE

RECEIVE

TUNE

TURE

When in this mode, the contents of the channel
memories can be interrogated {without breaking
into the signal being received). The number of
the channel to be viewed can be entered using
the numerical keys and can be incremented or
decremented using the main control knob,
Alternating bars, beneath the dispiayed
channel number digits, will appear if the
channel being displayed is not the channe}
being received. Note that CHANNEL mode should
be selected before other channel operations to
ensure that channel contents are viewed before
they are used or modified (this has to be done
before STORE or SCAN CHANNEL are selected).
The first channel displayed when selecting
CHANNEL mode directly after RECALL or TUNE
mode, wii} be the channel to which the
receiver was originally tuned, or was being
displayed, respectively. When in CHANNEL mode,
the signal reception settings (frequency etc.)
cannot be directly altered by the channel data
keys.

Tunes the receiver to the channel selected in
CHANNEL mode. The signal reception settings
will remain as initially displayed and cannot
be altered by the channel data keys. CHANNEL
and TUNE modes can then be wused to
interrogate, load or modify memories (apart
from the selected RECEIVE channel memory)
without breaking 1into the signal being
received. This mode is generally used to tune
the receiver, for long periods, to specific
frequencies, signals etc. which require no
further receiver adjustment.

This mode initially copies the contents of the
channel memory being displayed into the free
tuning channel 00. The channel data controls
are enabled to allow the contents toc be
altered so that new settings can be loaded
back into the original, or a different memory,
using CHANNEL and STORE modes. The settings do
not have to be altered whilst in channel 00
thus allowing a memory's contents to be
duplicated in another channel memory. This
mode is used to load or alter channel memories
whilst the receiver stays tuned to the channel
selected in RECEIVE mode (without breaking
into the received signal as long as fits
channel contents are not altered).
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STORE

STORE

DWELL

DWELL

SCAN
CHANNEL

SCAN
CHAN ]

This copies the contents of the free tuning
channel 00 into the channel memory selected in
CHANNEL mede. CHANNEL mode must be selected
before STORE is used. The operating mode will
automatically return to CHANNEL after the
store operation is completed. STORE is used to
copy signal reception settings into a chosen
memory or to transfer new or modified
settings, entered during TUNE mode, to a
chosen memory. Note that the contents of
channel memories 01 to 99 can only be altered
Tocally by use of the STORE mode (i.e. they
are not free-tuning). Note also that use of
STORE does not put channels in or out of the
scan sequence.

In this mode, the display indicates the
scan/sweep dwell and hang periods (0.0 tc 9.9
and 0 to 9 seconds respectively). Dwell and
hang times are entered together using the
numerical keys. Turning the main control knob
steps through the channel numbers of those
channels set to be scanned. A small letter s,
on the right hand side of the channel number
displayed, indicates that the channel is set
to be scanned. If no channels are set to be
scanned, turning the main control knob will
sound the 'invalid' tone and no channel number
will be displayed. In this mode, channels can
be removed from the scan sequence by pressing
SCAN CHAN, whilst they are being displayed.

Use of this key whilst in CHANNEL mode toggles
the displayed channel in or out of the scan
sequence. A small letter s, on the right hand
side of the displayed channel number,
indicates that the channel is set to be
scanned. In DWELL mode this key can be used to
remove channels from the scan sequence. Note
that the free-tuning channel 00 cannot be in
the scan sequence.
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SCAN

IIEHIHII

SWEEP
CHANNEL

SWEEP
CHAN

RATE

RATE

In this mode, the receiver continually scans
the selected channel memories in order of
channel number, staying on each channel for
the selected dwell period (as long as at least
two channels are set to be scanned). If
SQUELCH 1is selected, AGC is on and a signal
above the squeich threshold is detected, the
receiver will stay on that channel and remain
there for the selected hang period after the
signal drops below the squeich threshold. Note
that the receiver can be made to stay on a
particular channel by selecting RECEIVE mode
or can be made to operate as a free-tuning
receiver, starting on a particuiar channel's
settings, by selecting RECALL mode. The scan
sequence can be simultaneously controlled
using the main control knob ({channel data
settings cannot be directly adjusted whilst
scanning). Except on /T option receivers, when
a dwell period of 0.0 seconds is selected, the
main control knob has sole control of the scan
sequence and thus provides 'tuning Dy
channel’. On /T option receivers, selecting a
dwell of 0.0 secs initiates 'time scanning'.

Use of this key whilst in CHANNEL mode selects
the displayed channel to be the start channel
for the frequency sweep sequence. In CHANNEL
mode the display indicates which is the
selected sweep start channel and which is the
sweep stop channel (always one channel number
higher). There can only be one start channel
selected at any time and therefore when a new
one is selected, it replaces the original one.
Note that channel 99 and the free-tuning
channel 00 cannot be the sweep start channel.

In this mode, the display shows the selected
step (0.00 to 99.99kHz} for frequency tuning
using the main control knob and for automatic
sweep mode tuning. A new rate can be entered
using the numerical keys or a variety of
commonly used rates can be selected using the
main control knob. Note that 0.00kHz rate
indicates automatic variable rate for
frequency tuning using the knob but is invalid
for sweep mode tuning. The channel number
displayed in RATE mode indicates the selected
sweep start channel. Any other mode can be
selected whilst in RATE mode by pressing the
appropriate key. If the RATE key is pressed
whilst in RATE mode, operation returns to the

mode previously in use.
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SWEEP

BITE

BITE

In this mode, the receiver continually sweeps
or tunes between the frequency stored in the
selected sweep start channel and that stored
in the next highest numbered channel (for
example 45 and 46). Other signal reception
settings remain as stored 1in the start
channel. The sweep can be in ascending or
descending freguency and proceeds in the step
set in RATE mode (note 0.00kHz is invalid).
The receiver remains on each step for the
selected dwell period. [f the step is 5kHz or
greater, SQUELCH is selected and AGC is on,
the receiver will halt on a step which
contains a signal above the squelch threshold
and will remain there for the seilected hang
period after the signal drops below the
squelch threshold. The sweep sequence can be
simultanecusly controlled by the main control
knob (channel data settings cannot be directly
adjusted whilst sweeping). If a dwell of 0.0
seconds has been selected, the knob has sole
control of the sweep sequence and thus
provides tuning with fixed steps between
defined frequency limits.

When in this mode, the full BITE facilities
are available. The required BITE test number
(00 to 99) can be entered using the numeric
keys and can be incremented or decremented
using the main control knob. The display shows
the selected BITE number, a description of the
test being made and the result, PASS or FAIL.
Unused tests are shown as SPARE. Test 98
displays the receiver number when this is
externally set in certain remote control
systems (see 2.2.4). Test 99 displays
information about the software supplied inside
the receiver. This includes the software
operating system number (as 0.S. X.X) and the
Eddystone part number of the program EPROM
fitted (as XXXXXPX). Adequate time should be
allowed for tests to settle especially when
signal paths are being checked. When the
receiver is not in BITE mode, a letter B will
appear at the top right of the display if the
BITE circuitry detects a potential fault at
the point at which the receiver is currently
cperating. In this situaticn the receiver will
automatically perform a reset sequence
approximately every 12 seconds. Intermittent
appearances of this BITE warning, when the
receiver is being rapidly tuned, can cccur and
do not necessarily indicate a fault.

Page 5 of Section 3



3.1.2 Numerical Keys

These keys are grouped with the receiver operating mode keys on
the left hand side of the front panel. The numerical information
displayed, and thus the action of the numerical keys, depends on
the receiver operating mode selected.

0 to 9 These are used to enter numerical data, the
content of which depends on the receiver
[:::::] operating mode. The tuned frequency 1s entered

in RECALL or TUNE modes. The channel number in
CHANNEL mode. The dwell and hang times in

to DWELL mode. The tuning rate in RATE mode and
the BITE test number in BITE mode. On /T

option receivers, they are also used to enter
time scanning start/stop times when in CHANNEL
mode.,

3,1.3 Main Contro! Xnob and Function Switch

These are situated on the right hand side of the dispiay. The
action of the knob depends on the receiver operating mode
selected and, in some modes, the parameter selected by the
associated FUNCTION switch.

This knob is wused to increment or
decrement data depending on the receiver
operating mode and, on some modes, the
parameter selected by the FUNCTION
switch, In RECALL or TUNE modes, the knab
controls the tuned frequency, BFC offset
or the Antenna setting. The parameter {o
be altered is set by repeatedly pressing
the FUNCTION switch until the one
required is displayed. When used to
controel the frequency, the knob can be
used to *fill-in' trailing zeros of a
numerical keypad entry. This also enables
an incorrect entry to be guickly finished
so that it can be restarted. In CHANNEL
mode, the knob alters the displayed
channel number. In DWELL mode it shows
the channels set to be scanned. In RATE
mode it selects commonly used frequency
tuning steps. In SCAN and SWEEP modes it
alters the scan or sweep position and in
BITE mode it steps through the BITE
tests.
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3.1.4 Channel Data Keys

These are grouped just below the central display with each key
being adjacent to the part of the display to which it
corresponds. These keys, along with the numeric keys and the main
control knob are used to directly alter the contents of the free-
tuning channel 00 in RECALL and TUNE modes only. All such
settings are capable of being independently stored in channel
memories Ol to 99 using STORE mode. Note that on all modes but
RECALL -and TUNE, the channel data keys are qnvalid and the
settings described cannot be aitered at will.

MODE This key steps through the signal demodulation
settings AM, CW, FSK, USB, LSB and, on ISB

variants, ISB. AM provides envelope detection,
CW provides product demodulation with variable
injection from the BFO and also switches in an
audico low pass filter cutting off at about
1.3kHz. FSK also provides this last choice but
without the filter (for FSK demodulation).

USB, LSB and ISB provide product demodulation
with a fixed zero offset BFO frequency.

RF SENS This key steps through the RF signal input
attenuator settings of Max (nc attenuation),

Med (10dB attenuation) and Min (an unspecified
attenuation Tevel of at least 30dB).

AGC This key steps through the AGC settings of AGC
on with Slow, Med, or Fast decay times and AGC
0ff. In the last case, the IF GAIN/SQUELCH
s up/down keys set the receiver gain level.
Otherwise, when AGC is on, these keys
determine the signal threshold level used by
the squelch, scan/sweep halt and signal
present detector functions. If wvariable
threshold AGC has been internally selected
(see 2.3.3) these up/down keys set equal AGC
and squelch level thresholds simultaneously.
Twin vertical bargraph displays, adjacent to
the IF GAIN/SQUELCH up/down keys, indicate the
gain, signal and AGC threshold/squelch levels.
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BAND- This key steps through the I.F. bandwidth

WIDTH settings available, showing the total passband
in kHz. 6.0kHz and 2.4kHz are provided as
standard. Up to two additional bandwidths are

BW khz provided on /C option receivers. Other non-
standard bandwidths may be provided to

customer's specific requirements. Note that
when USB, LSB or ISB modes are selected, the
bandwidths  selectable are automatically
Timited to those suitable (2.4kHz only on
standard receivers). In this situation,
returning toc AM, (W or FSK modes will also
automatically return the bandwidth setting to
that previously selected.

3.1.5 Miscellaneous Lontrels and Displays

The remaining controis and displays can generaily be used in any
receiver control mode although, in some cases, they may not
provide a useful action.

IF GAIN/ These keys control the manual gain level when

} SQUELCH AGC OfF is selected. In this case, the single
i vertical bargraph display adjacent to these
¥ wan keys indicates the gain level. Maximum gain

is set when the bargraph is at maximum

height. When AGC Slow, Med or Fast is

‘. selected, these keys control the squelch,
m scan/sweep halt and signal present detector
threshold ievel. They also control the AGC

threshold level when variable threshold level

AGC is internally selected (see 2.3.3). In

these situations the wvertical bargraph

adjacent to these keys indicates the
squelch/AGC threshold level with maximum
threshold level set when the bargraph is at
maximum height. The second vertical SIGNAL
bargraph indicates the received signal
strength. The two bargraphs are equally
calibrated and thus signals giving a SIGNAL
bargraph reading lower than the adjacent
threshold bargraph setting, will cause the
audio to be muted. Note that the
IF GAIN/SQUELCH up/down keys auto-repeat with
a warning tone when the limits are reached.
IF Gain and Squelch levels are also stored
separately so that re-adjustment is not
necessarily required when going between AGC
on and off.
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SQUELCH

RECEIVER
REMOTE

RECEIVER
REMOTE

FSK
TUNE

FSK TUNE

SUPPLY

SUPPLY

PHONES

PHONES

AF GAIN

)

(b
e
W)

3
2

This key togglies on or off the audio squelch
circuit and the scan/sweep halt detector.
Note that the signal present detector
operates independently of this key. When on,
SQ is shown towards the left of the main
display'.

This key is used to ‘lock-out' all of the
front panel controcls except for the RECEIVER
REMOTE key itself, the SUPPLY and AF MONITOR
switches and the AF GAIN contrel. This is
generaily done 1in remote controlled receiver
systems to reduce the possiblity of
accidental changes being made locally. The
key is pressed again to regain local control
{remote control can performed 1in both
situations).

These LEDs are used to assist tuning of fsk
signals when the /K  {internal FSK
demodulator) option is fitted. In this
circumstance, when an active FSK signal is
correctly tuned, both leds will be equally
illuminated. If they are not, the main tuning
control knob should be adjusted to alter the
tuned frequency in the correct direction.

This push button is used to switch the mains
or dc supply to the receiver on or off. A
mechanical green indicator shows when it is
in the on position.

This is a standard mono audio connector jack
for headphones etc. Alternative rear panel
high level audio output connections allow
optional muting of that output when a
jackplug is inserted into the  PHONES
connector. The front panel monitor speaker is
always muted in this situation.

This knob sets the level of the front panel
monitor loudspeaker. It also sets the output
tevel from the front panel PHONES jack and
from. the rear panel high level audio output
connector.

|
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AF MONITOR

AF  MONITOR

Lss
ON G-%;)mm
s

This toggle switch (fitted on
variants only) determines the source
the high level audio fed to the front
rear panel loudspeaker outputs and
PHONES output. For AM, CW, FSK, USB,
or for the USB side of an ISB signal,
switch should be set to normal. For
LSB side of an ISB signal, LSB on
should be selected.

1SB
for
and
the
LS8
the
the
ISB
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Table 3.1
Receiver QOperating Mecdes

CONTROL NUMERICAL CHaNNEL BASIC
MOGE DISPLAY MAIN KNOB KEYS DATA KEYS OPERATION
CHANGES * * RECEMER OPERATES
CONVENTIONAL | FREQUENCY LOAD ENTER CONVENTIONALLY
RECALL RECENVER OR BFD OR | FREQUENCY CHANNEL STARTING AT
CISPLAY ANTENNA ONLY DATA CHANNEL BEING
SELECTION RECEVED
CHANGES = * RECEIVER OPERATES
CONVENTIONAL | FREQUENCY LOAD ENTER CONVENTIONALLY
TUNE, RECEIVER CR BFC OR FREQUENCY CHANNEL STARTING AT
DISPLAY ANTENNA ONLY DATA CHANNEL BEING
SFLECTION DISPLAYED
CATA COPIED FROM
" TEMPORARY FREE TUNING
SHORE | Lisoe Diiby IMVALID INVALID RVALID SadiEL 80 e
CHANNEL DISPLAYED
CONVENTIONAL i SRS
RECEME | RECEMER INVALID INVALID INVALID
PTSRLAT (CHANNEL DATA
ENTRY INHISTED)
CHANNEL SELECTED
CONVENTIONAL ALTERS ENTER FOR TUNE','RECENVE
CHANNEL |  RECENER CHANNEL CHANNEL INVALID "SCAN CHAN' 'SWEER
DISPLAY NUMBER NUMBER CHAN' OR 'STORE'
MODES
CHANNEL DISPLAYED
s | e INVALID INVALID INVALID | TOGGLED IN OR OUT
OF SCANM SEQUENCE
DWELL. HANG | DISPLAYS  |ENTER OWELL/ DISPLAY /ENTRY OF
DWETLL, AND SCAN SCAN CHaN HANG PERIODS INVALID SCAN/SWEEP
CHANNELS NUMBERS (SECS) PARMMETERS
SCANS EACH
CONVENTIONAL ALTERS CHANNEL iN
SCAN RECEVER SCAN INVALID INVALID SCAN SEQUENCE
DISPLAY POSITION STAYS OM EACH
FOR "DWELL’
CHANNEL, DISPLAYED
cﬁs:l Sgl’;ZOONLY ieaLie el IRRALIR sl SlE
START CHANNEL
SWEEP START DISPLAY/ENTRY OF
CHANNEL AND SELECTS ENTER INV, TUNIN/C RATE.
RATE | 1uniNG,/SWEED %c;rgug:e% TUNH:E‘ RATE ALID STEr: S
RATE Y (kHz) CHANNEL DISPLAY
CONVENTIONAL ALTERS FS;"'EEQESEHCFSOI'“;
SWEEP RECEMER SweEP INVALID INVALID ;
DISPLAY POSITION e 10 T
N NEXT GHANNEL
BITE TEST No. ALTERS ENTER
BITE TEST AND BITE TEST BITE TEST INVALID fg;_.géﬁg
REPORT NUMBER NUMBER

* IN FREE-TUNING CHANNEL ©Q
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Conventional Receiver Display

SELECTED

ANTENNA Antenna 0 ~

Feame [ B0 +1.0 kHz .

RECENVED SIGNAL INDICATES SIGNAL

LEVEL (AGC ON) PRESENT ABOVE FLASHING "B’
THRESHOLD LEVEL INDICATES
PASSIVE BITE
MRl ERROR
GAN OR _
SQUELCH GPERATING
£AGC MODE
THRESHOLD PEINEL S,
LEVEL

IIES Recall B ,/// E§§§§§NCY
2 12300.000 kHz
| N ~— R
USB 4 Max\  Fast 2.4| s

S — S R e Ve
RECEFTION RF AGC RECEPTION
MOOE SENSITIVITY MODE BANDWIDTH
(kHz}
INDICATES DISPLAYED CHANNEL
SQUELCH NUMBER. BARS FLASH
S SELECTED IF DISPLAYED CHANNEL

IS NOT RECEIVED CHANNEL.
SMALL ‘s’ ALSO APPEARS
IF CHANNEL SET TC BE

SCANNED,

Figure 3.2
BITE Mode Display

ON ACTIVE SIGNAL. PATH TESTS, RESULT
———— VERTICAL - BARGRAPH INDICATES PASS OR
TEST SIGMAL LEVEL PRESENT. FAIL

!

BITE
Test No. 00
PASS
(General Alarm)

d

TEST SUMMARY
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Figure 3.3
OWELL Mode Display

SMALL '3’ INDICATES

DISPLAYED CHANNEL

NUMBER SET TO BE
SCANNED

L CHANNEL NUMBER (TURNING MAIN

CONTROL KNOB CYCLES THRCUGH
CHANNELS SE7 TO BE SCANNED).
BARS FLASH IF DISPLAYED CHANNEL
NUMBER IS NOT RECENVED CHANNEL.

Figure 3.4
RATE Mode Displav

SWEEP STARKT CHANNEL NUMBER,
BARS FLASH IF SWEEP START CHANNEL
IS NOT RECENVED CHANNEL.

\ Rate
01s Sweep Starf
10.00 kHz

SMALL 's' INDICATES
DISPLAYED SWEEP
START CHANNEL NUMBER
ALSQ SET 7O BE SCANNED.
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3.2

SIGNAL RECEPTION

3.2.1 Switching On

Ensure that the rear panel voltage selector is set for the local
mains power supply, apply mains power (or a suitabie dc supply)
and press the [SUPPLY] switch so that the green indicator shows
on the switch.

Three power on reset tones will sound in segquence whilst all the
dispiay pixels show as black. The display will then show Power on
Reset Memory/Channel Check as the internal program memories are
checked and initialised. At least one of the red FSK TUNE LEDs
will also illuminated.

The dispiay will then go to one of the four main formats shown in
Figures 3.1 to 3.4. The top line will indicate the current
operating mode. If this line shows Remote and local operation is
required, press [RECEIVER REMOTE] to enable the front panel
keyboard and main control knob.

If the conventional receiver display format is shown and the B
indicator at the top right hand side of the dispiay is flashing,
it may indicate a potential fault at the current receiver
settings. However, at switch-on, at certain tuned frequencies
when the /X option is fitted, this indicator may flash for a few
minutes as the internal standard warms up to its operating
temperature. The B indicator will also flash, when the /S option
is fitted, if the external standard frequency is not present at
the correct level or frequency. In this case, press [BITE] [0]
[8] in sequence to determine if the 436MHz Toop oscillator has
Tocked to the external standard input (should display PASS). In
all cases the flashing B BITE warning should be investigated
using the BITE procedure, see section 3.3, since the receiver
will automatically go through the power on reset procedure every
few seconds in this circumstance.

1 use of the equipment as a conventional free-tuning receiver is
required, and the top line of the display does not show Recall,
press [RECALL]. Use involving the stored channels is described in

sections 3.4, 3.5, 3.6 and 3.7.

3.2.2 Setting the Tuned Frequency

This can only be done directly from the front panel intao the
free-tuning channel 00, with RECALL or TUNE mode selected.

If the display shows SQ on the bottom right hand side of the
vertical bargraphs, this indicates that audio squelch is on. In
this case, if required, press [SQUELCH] to prevent loss of audio

during frequency tuning.
If the display shows BFO frequency or Antenna setting, press

[FUNCTION] repeatedly until the tuned frequency is displayed. If
Clear is displayed, this indicates that a valid frequency is not

loaded.
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Use of the numeric keys then enters the frequency, always
starting with the most significant digit, 10MHz. For frequencies
lTower than 10MHz, all the leading zeros must be entered into the
display, digits remaining to be entered being shown as bars,
except for the 1Hz digit which 1is always 0. The bars are
gradually replaced by the digits entered. '

A longer tone is sounded as the last (10Hz) digit is entered.
Turning the main control knob filis in trailing zeros and thus
also helps to restart quickly an incorrect entry. The 10MHz digit
is limited to a maximum of 2 (allowing entries of frequencies up
to 29999.990kHz). The lowest freguency which can be entered is
10.000kHz. Entry of frequencies below 10kHz, for example all Os,
clears the channel (displaying Clear). Note that, except on /A
and /F option receivers, the receiver sensitivity is much reduced
for frequencies entered below 1600.000kHz.

Exampie 3.1
To Tune to 143.780kHz

Press [0] [0] [1] [4] [3] [7] [8] in sequence.

The last, 1Hz, digit is automatically entered as zero when
the first, 10MHz, digit is entered.

Example 3.2
To Tune to 21000.560kHz

Press [2] [1] [0] [0] [0] [5] [6] in sequence.

Example 3.3
To Tune to 25000.000kHz

Press [2] [5] and turn the main control knob slightly.

This enables rapid entry of any frequency with a large
number of trailing zeros.
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When a frequency is displayed in RECALL or TUNE modes, it can be
adjusted using the main control knob, The rate of tuning is set
as follows.

Press [RATE]. The freguency display is replaced by the tuning
step which is in the range 0.00kHz to 99.9GkHz. This step can be
entered using the numeric keys or commonly used steps can be
seiected using the main control kncob. When using the numeric keys
it is generally best to enter all four digits, including any
leading and trailing zeros.

Exampie 3.4
To Select 1.00kHz Steps

Starting in RECALL mode.

Press [RATE] and turn the main control knob until 1.00kHz
is displayed.

Example 3.5
To Select 1.50kHz Steps

Starting in RECALL mode.
Press [RATE] [01 [1] [5] [0] in sequence.

The rate gives the tuning step starting from the initial
frequency shown or entered. Many bands are split up into specific
channels (e.g. 9kHz on some broadcast bands) and are thus best
searched using the appropriate step. Note that the starting
freguency need not be a whole multiple of the selected step, thus
allowing stepping through frequency channels which are offset
from a multiple of the channel spacing.

The smaller steps allow fine tuning as required. However, for
general use, a step of 0.00kHz can be selected which provides
automatic variable rate tuning with the step then increasing from
10Hz upwards as the speed, at which the main control knob is

turned, is increased.

To exit RATE, mode press [RATE] again or select the new mode
required,
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3.2.3 Signal Mode Settings

To step through the reception mode cptions of AM, CW, FSK, USB,
{SB and when fitted, ISB, press [MODE] repeatedly. To step
through the reception bandwidths, press [BW kHz] repeatediy. When
CW or FSK is selected, the BFQ can be used to determine the
detected audio output frequencies. An additional audio peaking
filter, centred on about lkHz, is provided on CW mode oniy. On
USB, LSB and ISB modes, the reception bandwidths are limited to
just those which are suitable. On standard receivers this is only
2.4kHz, which is automatically set on those modes. Returning to
AM, CW or FSK modes also returns the bandwidth to that previously
selected.

On USB, LSB and ISB, where the BFQ is not used, clarification of
the signal is performed using the main control knob. Automatic
variable rate tuning (0.00kHz step) or a small step (0.0l to
0.05kHz) should have been set in RATE mode. This also applies
when fine-tuning FSK signals to drive the inbuilt FSK demodulator
{on /K option receivers) or external FSK demodulators (such as
the Eddystone 1529/20).

On ISB variants an additional front panel switch is provided to
select the source for the front panel PHONES socket and monitor
loudspeaker and the rear panel high level audio output. For
monitoring all but the lower sideband when ISB mode is selected,
switch [AF MONITOR] to NORMAL. For monitoring the lower sideband
on ISB, switch it to LSB ON ISB. Note that separate independent
rear panel audic line outputs are provided for both sidebands on
ISB mode.

Examplie 3.6
AM Reception

Press [MODE] repeatedly to select AM.

Press [BW kHz] repeatedly to select usually 2.4 for
amplitude modulated CW/radiotelephony or 6.0 for
broadcast AM.

Tune to the desired signal as described in section 3.2.2.
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Example 3.7
CW_Reception

Press [MODE] repeatedly to seiect CW.

Press [BW kHz] repeatedly to select usually the narrowest
bandwidth available.

Press [FUNCTION] repeatedly tc display the BFO frequency
offset. Set the offset in the range 0.8 to 1.2kHz (+ or -)
using the main contrel knob. This setting equals the
desired ocutput tone in the range of the CW audio filter.

Press [FUNCTION] repeatedly again to return to the tuned
frequency display and tune to the desired signal as
described in section 3.2.Z2.

Example 3.8
FSK Receptien

Press [MODE] repeatedly to select FSK. Press [BW kHz]
repeatedly to select a bandwidth suitable for the shift and

Baud rate of the received signal.

For FSK demodulators driven from the audio output, press
[FUNCTION] repeatedly to display the BFO frequency offset.
Use the main control knob to set this to the centre input
frequency of the demodulator. When driving the standard
Eddystone 1529/20 FSK Demodulator, this would be 1.7kHz.

Press [FUNCTION] again to return to the tuned frequency
display. Then, with a small or automatic variahle rate
tuning step, tune the receiver to obtain centre zero
deflection (or equivalent) on the demodulator's tuning
indicator. The signal must be carrying traffic whilst
tuning in this manner. The sign of the BFO offset (+ or -)
determines the effective 'polarity! of the FSK signal. The
polarity may be reversed or corrected, if necessary, by
setting the same BFQ offset but with the other sign.

When the internal FSK demodulator is fitted (/K option
receivers) the same procedure is followed with the BFO set
at +1.7kHz or -1.7kHz, as required. The receiver is now
tuned so that both FSK TUNE LEDs are equally illuminated
whilst the signal is carrying traffic.
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Example 3.9
USB or LSB Reception

Press [MODE] repeatedly to select USB or LSB as required.

On standard receivers, the bandwidth will be automatically
set to 2.4 (kHz).

Tune to the desired signal as described in section 3.2.2.

Example 3.10
1SB Reception (ISB Variants only)

Press [MODE] repeatedly to select ISB.

On standard receivers, the bandwidth will be automatically
set to 2.4 (kHz).

Switch [AF MONITOR] to NORMAL to monitor the upper sideband
of the ISB signal on the front panel Jloudspeaker etc.
Switch it to LSB ON ISB to monitor the lower sideband. Note
that separate audio 1ine outputs for both upper and Tower
sidebands are provided on the rear panel.

Tune to the desired signal as described in section 3.2.2.

3.2.4 Gain Control

To step through the gain control options, press [AGC] repeatedly.
Three AGC on decay times (Slow , Med and Fast) are available as
well as AGC Off (manual gain). When Off is selected, to set the
gain, press the [IF GAIN/SQUELCH] up or down key as required. The
gain set is displayed as a vertical bargraph adjacent to the up
and down keys. Gain is maximum with the bargraph at maximum

height.

An internal option setting (see section 2.3.3) enables
conventional or variable threshold AGC to be selected. When
conventional ‘AGC is selected and on, the [F GALN/SQUELCH up and
down keys only control the sguelch and signal present detector
functions (see section 3.2.5). When variable threshold AGC is
selected and on, they alsc simultaneously control the AGC
threshold. In this case, when AGC is in use, the AGC/squeich
threshold is displayed on the vertical bargraph adjacent to the
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up and down keys. Threshold is at maximum, equivalert to an
approximately +100GBuV emf input signal, when the bargraph is at
maximum height. Minimum height is equivalent to an approximately
-3dBuV em? input signal. Both of these figures with maximum RF

sensitivity set.

Note that the manual gain setting and the threshold setting are
stored separately. This reduces the amount of re-adjustment
required when going between AGC on and off.

AGC decay time is normally selected to suit the signal being
received. Slow is normally used for AM broadcast reception. Slow
or medium for CW, USB, LSB and ISB reception. Fast is normally
used for FSK signals. Generally, AGC decay times shouid be faster
for low level, noisy signals where impulsive noise may tend to
'bDlock’ the signal if the decay time is too slow

To step through the RF sensitivity settings of Max, Med or Min,
press [RF SENS] repeatedly. Maximum sensitivity is normally used.
Medium introduces approximately 10dB signal input attenuation and
can be used to reduce interference from adjacent signals. Minimum
introduces at least 30dB signal input attenuation and can be used
to improve performance if the tuned signal level is very high.

3.2.5 Squelch and Signal Prest¢nt Detector Operatign

Signal level derived squelch (audio output muting) and signal
present detection is available on all reception modes. Note that
the signal present detector is also used in scan and sweep modes

(see sections 3.5, 3.6 and 3.7).

AGC must be on (Slow, Med or Fast) for these functions to operate
correctly. An internal option setting (see section 2.3.3) enables
conventional or variable threshold AGC to be selected. When
conventional AGC is selected and on, the IF GAIN/SQUELCH up and
down keys set the squelch/signal present detector threshold
level. When variable threshold AGC is selected and on, they also
simultaneously control the AGC threshold level. In this case, the
squeich/signal present detector threshold will be the same as the
AGC threshold. The threshold is dispiayed on the vertical
bargraph adjacent to the up and down keys. Threshold is at
maximum, equivalent to an approximately +100dBuV emf input
signal, when the bargraph is at maximum height. Minimum heignt is
equivalent to an approximately -3dBuV emf input signal. Both of
these figures with maximum RF sensitivity set.

The second vertical SIGNAL bargraph, on the right hand side of
the squelch level bargraph, shows the received signal ievel. Both
bargraphs are egually calibrated. Therefore, when the signal
bargraph level rises above the squelch bargraph levei, the audio
will be demuted and the signal detector will indicate that a
signal is present (by showing S on the display and via a rear
panel open collector transistor output). Otherwise no signal
present will be registered and if squelch is on, the audio will
be muted by about 20dB. Note, on ISB variants, when 1SB mode 1is
selected, independent audio muting of each sideband is provided.
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The rear panel signal present indicator output can be used to
drive external signal monitoring equipment (such as tape
recorders). Specialised modulation detecting equipment (tone
detectors etc.} can also be activated during scanning and
sweeping processes (see sections 3.5, 3.6 and 3.7).

Example 3.11
Selecting Saguelch/Signal Present Detection

Press [AGC] repeatedly to obtain Slow, Med or Fast as
required.

If audio muting is required, and SQ is not shown on the
display, press [SQUELCH].

Press the [IF GAIN/SQUELCH] up or down key so that the
adjacent bargraph level is just below the level, on the
SIGNAL bargraph, which corresponds to the signal level at
which the squelch/signal present detector is required to
operate.

When the SIGNAL bargraph reading exceeds the adjacent
threshold level reading, the signal detector wiil indicate
that a signai is present by the display showing S. The rear
panel signal indicator, open collector transistor output,
will alsc go open circuit. The audio output will not be
muted.

When the SIGNAL bargraph reading is below the adjacent
threshold level reading, the rear panel signal indicator
will go short circuit. The audio output will be muted by
20dB 1f squelch has been selected.

3.2.6 Antenna Selection (/B option receivers)

One of up to four remotely sited antennas (or other devices) can
be selected from the receiver front panel. The control activates
one of four open collector output control lines. To change or
check the setting press [FUNCTION] repeatediy so that the display
shows the antenna number. This number can be altered, if
required, by wusing the main centrol knob. Finally press
[FUNCTION] repeatedly again to return to the tuned frequency

display.
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3.3 BITE (Built-in-Test-Fquipment)

3.3.1 Passive BITE

When the receiver is not in BITE mode, BITE continues to monitor
certain receiver conditions and flashes the B indicator, at the
top right hand side of the display, if a potential fault is
found. This is described as 'Passive BITE'. When convenient, the
source of the fault can be found by pressing [BITE] and stepping
through the tests using the main control knob. If the result of
a particular test is required, its number can be directly entered
using the numeric keys.

It should be noted, when the /X option is fitted, that the B
indicator may flash for a few minutes when the receiver is Tirst
switched on, as the internal frequency standard warms up to its
operating temperature,

‘The tests performed in passive BITE are those which do not
interfere with the reception of signals {tests 0-9 inclusive -
see Table 3.2). They mainly indicate whether power is applied to
modules and 1f the freguency synthesiser is in lock 2% wlie
frequency to which the receiver is tuned. All passive tests will
show the test being performed with PASS or FAIL as appropriate.
Test 03 will indicate SPARE on non-ISB variants. Table 3.2 gives

a full description of all tests.

3.3.2 Active BITE

Comprehensive tests of the synthesiser and of signal paths
through the receiver can also be performed. This involves
switching the synthesiser over its whole range and injecting test
signals from the inbuilt broadband noise generator. Therefore
these tests cannot be performed whilst the receiver is being used
for signal reception. This is described as 'Active BITE'. For
this, BITE mode has to be selected. The display then indicates
BITE test number, the test being performed and PASS or FAIL as
appropriate. The tests can be stepped through using the main
control knob {(ensuring each test has time to settle} or directly

entered using the numeric keys.

Tests 98 and 99 are special tests which are used to display
certain receiver status conditions. Test 98 shows the receiver's
externally set number {1 to 15) if it is being used in certain
types of remote control system (see section 2.2.4). Test 99
indicates the receiver's Operating System software issue number,
in the form 0.5. X.X, and the Eddystone part number of the
program EPROM fitted, as XXXXXPX. The information given in both
of these tests should be guoted if questions about operation

arise.

Tests 96 and 97 are used, on /T option receivers only, to start,
set and calibrate the inbuilt real time clock.
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Table 3.2
BITE Tests

BITE Number Test Notes

Tests 00-09 incliusive are the passive BITE tests which are
made at the current receiver settings. Test 00 will appear
as FAIL if any of the tests 01-09 fail. Test 03 will appear
as SPARE on non-ISB varijants.

00 General Alarm (As 01-09)

01 Preselector (Input) Power Supply

02 Main Board Power Supply

03 ISB Board Power Supply (ISB variants only)
04 Synthesiser Main Power Supply

05 Synthesiser Varicap Power Supply

06 Main Synthesiser Loop Lock

07 Reference Loop Lock

08 436MHz Loop Lock

09 BFO Loop Lock (Always PASS on AM mode)

Tests 10-15 inclusive are active BITE tests at the extreme
ends of each synthesiser locp sub-range. The main loop is
tested at the extreme ends of its two ranges {LF and HF).
The reference loop is also tested at the extreme ends of
its range. Thus the tests will analyse if any loop has
failed in tetal or just at one end. Note that due to the
restricted range of the reference loop, the main loop will
not necessarily fail when the reference Toop fails.

10 Main Loop Lock (LF, minimum freq.)
11 Main Loop Lock (LF, maximum freq.)
12 Main Loop Lock (HF, minimum freq.)
13 Main Loop Lock (HF, maximum freq.)
14 Reference Loop Lock (Tow freguency)
15 Reference Loop Lock (high frequency)

Tests 16 and 17 are active BITE tests at each end of the
BFO synthesiser range.

16 BFO Loop -2.4kHz Lock  (Always PASS on AM mode)
17 BFO Loop +2.4kHz Lock  (Always PASS on AM mode)
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Table 3.2 (continued)

8ITE Number Test Notes

Tests 18 to 52 inclusive are overall signal path tests
using the inbuilt noise generator to check the receiver
over the frequency range.

Tests 18 to 22 are used to test each IF bandwidth
separately. Tests 23 to 52 are performed using two
different IF bandwidths at each RF setting. An RF fault
would produce FAIL at both bandwidth settings. A single IF
bandwidth fault would produce FAIL on just one setting.

Faults only occurring at certain freguencies generally
indicate a fault on the preselector/input board or
synthesiser board. Note that a lTow synthesiser drive level
will not necessarily indicate fail since it tends to
increase the noise Tlevel generated. If all tests fail, a
serijous fault in the signal path or synthesiser is most
likely. A fault producing 15-30dB or more of gain tloss,
will be needed to produce FAIL. Thus, PASS 1is not
necessarily an indication of full receiver performance.
Note tests 20 to 22 show Spare it the filter for that
bandwidth or mode is not fitted.

BITE Gain Filter Range Option
18 IF 2.4kHz N/A All
19 IF 6.0kHz N/A All
20 IF Option No.l N/A /C
21 IF Option No.2 N/A /C
22 IF ISB N/A ISB variants
23 1600kHz 2.4kHz LPF /A
24 1600kHz 6.0kHz l.LPF /A
25 1610kHz 2.4kHz 10 /A
26 2150kHz 6.0kHz 10 /A
27 2160kHz 2.4kHz 10 /A
28 2880kHz 6.0kHz 9 /A
29 2890kHz 2.4kHz 8 /A
30 3860kHz 6.0kHz 8 /A
31 3870kHz 2.4kHz 7 /A
32 5180kHz 6.0kHz 7 /A
3 5190kHz 2.4kHz 4 /A
34 6940kHz 6.0kHz 6 /A
35 6950kHz 2.4kHz 5 /A
36 §300kHz 6.0kHz 5 /A
37 9310kHz 2.4kHz 4 /A
38 12460kHz  6.0kHz 4 /A
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Table 3.2 {(continued)

BITE Number Test Notes
BITE Gain Filter Range Option
39 12470kHz  2.4kHz 3 /A

40 16700kHz  6.0kHz 3 /A

4] 16710kHz  2.4kHz 2 /A

42 22380kHz  6.0kHz 2 /A

43 22400kHz  2.4kHz 1 /A

44 29990kHz  6.0kHz 1 /A

Tests 45 to 95 inclusive are spare.

Tests 96 and 97 are used, on /T option receivers oniy, to
start, set and calibrate the inbuilt real time clock
(otherwise they are spare). When in test 96, the clock can
be 'kick started' by pressing [FUNCTION]. A1l ccntrols are
then locked out for about 2 seconds whilst the real time
clock is initialised. Note that this is normally only
required during initial testing procedures or if & new real
time clock/RAM integrated circuit is fitted. When in test
97, the display shows the time of day (24 hour clock), day
of week {as a number 1-7) and the clock speed calibration
setting (as a number 0-31 Slow or Fast). To set the time or
speed, press [FUNCTION]. The display will indicate Set on
the left hand side. Enter the new time using the numeric
keys or adjust the speed using the main control knob (see
section 3.7). Press [FUNCTION] again to return to normal
BITE mode. Note that the time must always be reset if the
clock has been restarted using test 96.

Test G8 indicates the externally set receiver number in
certain remote control systems (see 2.2.4).

Test 99 gives the receiver's Operating System software
issue number as 0.S. X.X and program EPROM Eddystone part
number as XXXXXPX.

3.4 CHANNELISED QPERATION

Ninety-nine non-volatile memories are provided for channel
storage. In each memory, tuned frequency, BFO offset, reception
mode, RF sensitivity, AGC setting, bandwidth and antenna setting
can be stored. Memories can be interrogated (viewed), loaded,
modified, shifted or cleared without disturbing the signal being
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received. These operations often mean that the dispiayed channel
is not that to which the receiver is tuned. This state is
indicated by alternately flashing the two bars beneath the
channel number in the display. During modification of channe!l
data, the free-tuning chennel 00 is used as an intermediate
temporary store for the data being altered or shifted. Therefore
channel 00 must not be used as the receiving channel if reception
is not to be disturbed. Similarly, the channel chosen for
reception should not be used during channel modifications etc.

Channel memories can be interrogated by pressing [CHANNEL] and
entering the channel number using the numeric keys. The number
can aiso be altered, in this mode, using the main control knob.
Channel mode has to be selected before operations which involve
modification of channel memories. The contents of the selected
channel memory are thus displayed for checking before being

altered.

The channels stored can be received as required and can also be
scanned (section 3.5). The frequencies stored can be used as
limits for frequency sweeping (section 3.6). On /T option
receivers, channels can also be time scanned (section 3.7}. The
following examples detail most of the commonly required channet
operations concerning direct reception and contents alteration.

Example 3.12
Storing a Received Signal Setting

To store the settings of the receiver when tuned to the
desired signal in RECALL mode (clear channels are known to

be in the vicinity of say, channel 9}.

Press [CHANNEL] [0] [9] in seguence. The present contents
of that channel are displayed, with the hars beneath the

channel number atternately flashing, to indicate that this
is not the channel being received. If the display shows
Clear or contains settings no longer required, it may be
used to store the new settings. Otherwise turn the main
control knob to select a more suitable channel.

when the channel to be used is displayed, press [STORE] to
load the channel memory. Press [RECALL] to return to the

normal tuning mode.

Note that channmel 00 is the free-tuning channel and pressing
[STORE] copies all data from this to the channel displayed in
CHANNEL mode, overwriting its previous contents. To ensure that
channels are not accidently overwritten, STORE enly operates if
CHANNEL mode is selected, allowing the original contents to be
checked before being modified. Note also, on /T option receivers,
the start/stop times stored in channel memories are not copied
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from one channel to another,

Exampie 3.13
Receiving on a Stored Channel
(with tuning controls enabled)

To initially receive on channel 91's settings but with the
ability to adjust the settings if required (for example to
allow for changes in the received signal's frequency).

Press [CHANNEL] [9] [1] [RECEIVE] [RECALL] in sequence.

The 1initial commands ensure that the receiver is first
tuned to channel 91. The settings are then copied into, and
the receiver tuned to, the free-tuning channel 00. Note
that a channel showing Clear cannot be received.

Example 3.14
Receiving on a Stored Channel
(with tuning controls locked out)

To receive on channel 29 with the tuning controls locked
out to prevent any alteration of the received signal

settings.
Press [CHANNEL] [2] [9] [RECEIVE] 1in seguence.

RECEIVE mode is initially used in this way if the receiver
is to remain tuned to a specific frequency for a long
time. This {is particularly important if Tloading or
modification of other channel memories is being performed
whilst a signal is being received (see Example 3.15).
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Example 3.15
Modifying Channel Settings
(without disturbing the received signal)

Starting with channel 29 being received (as in Example
3:14), to modify channel 12's settings for later use,
without breaking into the signal being received.

Press [CHANNEL] [1] [2] [TUNE] in sequence.

Channel 12's settings are copied into the free-tuning
channel 00, with the bars beneath the channel number
alternately flashing, teo indicate that 00 1is not the
channel being received,

Modify the settings using the controls as described is
sections 3.2.2, 3.2.3, 3.2.4 (AGC mode and RF sensitivity
only) and 3.2.6. Note that these modifications have no
effect on the received signal, unless the IF GAIN/SQUELCH

up or down key is pressed.

Press [CHANNEL] again and the display shows channel 12 and
its original contents.

Press [STORE] to copy the new settings into channel 12,
overwriting the original settings. Note that the new
settings can be stored in a different channel (apart from
channel 29 in this case) by using the numeric keys or the
main control knob to select a channel, other than 00, 12 or

29, before STORE is pressed.

Note that pressing [TUNE] always copies the settings from the
displayed channel into the free-tuning channel 00. Compare this
with pressing [RECALL] which always copies the actual received
settings into 00. Pressing [CHANNEL] directly after these,
initially displays the channel number which was originally
displayed or received respectively. Again note, on /T option
receivers, the start/stop times stored in channel memories are

not copied from one channel to another.

During more complicated memory modifications whilst receiving on
a fixed channel, the received signal may require the receiver to
be retuned slightly or the number of the received channel may
simply be forgotten. To enable rapid readjustment, press
[RECALL]. To determine the resulting recejved channel number,
then press [CHANNEL]. To return to fixed reception on that

channel, press [RECEIVE].
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Example 3.16
Shifting Memory Contents

To copy the settings in memory 67, without alteration, into
channel 88. This may be necessary in order to modify the
order in which frequencies are scanned or to alter the
limit of a sweep sequence with new settings already in

memory 67.

Press [CHANNEL] [6] [7] [TUNE] in seguence to copy channel
67's settings into the free-tuning channel 00.

Press [CHANNEL] [8] [8] [STORE] in sequence to copy these
settings into channel 88.

The settings in channel 67 are thus copied into 88. Note
that, if required, they be modified whilst they are in
channel 00. Note also that the contents of the originating
channel 67 are not altered.

Example 3.17
Clearing a Channel Memory

To clear channel memory 78 of its present contents since,
for example, it is no longer required and its frequency
setting must not be retained for security reasons. Note
that a clear channel is also more obviously useable for

storing new settings.

Starting in RECALL or TUNE modes with the display showing
tuned frequency.

Press [0] and turn the main control knob slightly to enter
zero frequency. The display will show Clear to indicate
that channel 00 contains no valid frequency.

Press [CHANNEL] [7] [8] [STORE] in sequence to copy the
clear channel setting into channel 78.

Note that a clear channel effectively contains a freguency
below 10kHz, usually zero, the original frequency being
totaliy lost. The channel cannot then be received or
scanned. It can however, remain a sweep start or stop
channel even though actual sweeping would not be possible.
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3.5 SCANNING OPERATION

Any number cf the stored channels (except the free-tuning channel
00 and any clear channels) can be scanned. This is done 1in
channel number order, with adjustable dwell and hang times. The
dwell time is the period for which the receiver stays on each
channel. This can be set in the range 0.0 to 9.9 seconds, in 0.1
second increments. Note, on /T option receivers only, 0.0 seconds
is reserved to initiate scanning by time (see section 3.7).

If SQUELCH on is selected and a signal above the squelch
threshold is present on the channel being received, the recejver
will halt on that channel and remain there for the hang period
after the signal goes below the thresheld ievel. This period can
be set in the range 0 to 9 seconds in one second increments.
However, for the scan halt to operate correctly, AGC must be on
in the scanned channel. The decay time (Slow, Medium or Fast)
will also add to the hang period selected. If zero or a short
hang period is required, AGC Fast should be selected, which only
adds a few hundred milliseconds to the displayed hang period.

The threshold Tevel, for scan hait, is set by the IF GAIN/SQUELCH
up and down keys and displayed on the adjacent vertical bargraph,
when AGC is on in the received channel. The calibration of this
bargraph is the same as that for the adjacent SIGNAL level
bargraph, with maximum height representing approximately
+100dBuY emf input signals and minimum height representing
approximately -3dBuV emf signals. Therefore, the threshold Tevel
should be set so that the threshold bargraph reading is Just
helow the SIGNAL bargraph reading at which scan halt is required.

The scan sequence can also be stepped on or back by the main
control knob. Except on /T option receivers, if a dwell of 0.0
seconds is set, the knob has sole control of the sequence and
thus provides ‘'tuning by channel'. If this is required on /T
option receivers, a dwell of 9.9 seconds should be set and then
RECEIVE mode selected if it is required to stay on a manually

scanned channel.

The rear panel REMOTE connector has a SCAN/SWEEP HOLD input Iine.
Connecting this line to ground holds the receiver at the channel
being scanned at that moment. Removing the connection to ground
causes the receiver to step on to the next channel. This input
line can therefore be used, in conjunction with external signal
detecting equipment, to halt the scan when a specific type of
signal is received. It can also be used, in conjunction with an
external switch, to scan channels at a rate determined by that

switch.

The scanning facility is most suitable for monitoring randomly
spaced frequencies where the mode settings on each channel are
not necessarily the same or the frequencies in order. For large
numbers of equally spaced frequencies which have the same mode
settings and which are in order of frequency, the sweep function
is more suitable (section 3.6). On /T option receivers, scanning
by time of day or week is also possible (section Bad )
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The following exampies show commonly used scanning operations.
Scanning can be started from any mode by pressing [SCAN]. Note
however, that at least two channels must be set to be scanned,
esach containing a valid frequency. If this is not the case,
pressing [SCAN] will just sound the invalid tone. Note also,
that if squelch is on and a signal above the set threshold is
present before pressing [SCAN], scanning will not start until the
signal goes below the threshold level or the scan is forced on by
turning the main control knob.

Example 3.18
Displaying Scan Parameters and Channel Numbers

Press [DWELL]}. The display will show the dwell and hang
times. For example 1.2-8 secs indicates a dwell of 1.2

seconds and a hang of 8 seconds.

Turn the main control knob either way and this will step
through the numbers of the channels set to be scanned. A
small Tetter s will also be shown, adjacent to the channel
number. If none are found, this indicates that nc channels
are set to be scanned. In this case the invalid tone will
sound as the main control knob is turned.

i

Example 3.19
Removing Channels from the Scan Segquence

Proceed as in Example 3.18 using the main control knob.

Press [SCAN CHAN] whilst dispiaying the number of the
channel to be removed from the scan seguence. When it is
removed, the s adjacent to the channel number will also be
removed from the display.

This is the easiest way of removing channels from the scan
sequence (it can also be done in the same way in CHANNEL
mode) since it only displays scanned channel numbers. If
required, all channels can be rapidly removed with the
invalid tone sounding as soon as none are left.

If a channel is removed in error, it can be reset by
pressing [SCAN CHAN] again before turning the main control
knob to select another number (as the removed channel will
not be displayed again in this mode).
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Example 3.20
Setting Dwell and Hang Periods

To set, for example, a dwell period of 3.5 seconds and a
hang period of one second.

Press [DWELL] [3] [5] [1] in sequence. The numbers enter
right to left. Note that the dwell and hang periods cannot
be entered separately.

Example 3.21
Setting Channels to be in the Scan Sequence

To enter channels into the scan sequence (23 and 45 for
example) which are not already set to be scanned.

Press [CHANNEL] [2] [3] [SCAN CHAN] in sequence.
Then press [4] [5] [SCAN CHAN] in sequence.
In each case a small s will appear adjacent to the channel

number as it is set to be scanned. Note that channels
already in the sequence can be removed in the same way (see

also Example 3.20).
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Example 3.22
Typical Scanning Usage

A typical use would be to monitor a split frequency gimp]ex
{half duplex) conversation using frequencies stored in say,
channels 23 and 45. Both channels should have AGC fast

selected.

Proceed as in Examples 3.20 and 3.21 to ensure that
channels 23 and 45 are the only channels in the scan

sequence.

Press [SQUELCH] if SQ is not shown in the display (i.e. put
squelch on).

Press the [IF GAIN/SQUELCH] up and down keys, as required,
to set the adjacent threshold bargraph reading so that it
is just below the SIGNAL bargraph reading from the weaker
of the two signals to be monitored. This will ensure that
the scan will halt when either signal is present.

Press [DWELL] [0] [5] [0] [SCAN] in sequence to monitor.

Example 3.22 sets the receiver scanning just the two channels
which contain the frequencies used in the two way conversation.
A short (0.5 seconds) dwell time ensures that the start of the
transmission is not missed, no matter which frequency is used
first. The short (zero) hang time ensures that the receiver
quickly tunes to the other half of the conversation when the

first half ceases.

In general the dwell period is kept as short as possible, just
being long enough to allow reliable detection or recognition of
desired signals by the chosen means (i.e. by the scan/sweep halt
circuitry, by the operator's 'ear' or by ancillary equipment).
The hang period is selected to suite the type of communication
being monitored and is usually kept very short for split
frequency simpiex. Several seconds are required for single
frequency simpiex to ensure that the receiver stays on the same
channel to monitor both sides of the conversation. CW, USB, LSB
or ISB signals may require Slow or Medium AGC to be selected.
Note that these decay times add a few seconds tc the hang period
and this has to be taken into account when monitoring SSB split
frequency simplex transmissions. This lengthening of the hang
period is desirabie because SSB signais naturaily fall below the
threshold ievel during the normal one to two second pauses in
speech. A very short hang period in this circumstance would
therefore cause erratic channel switching.
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Example 3.23
Tuning by Channel
(except on /T option receivers)

Proceed as in the previous examples to set the channels
which are to be scanned.

Press [DWELL] [0] [0] [0] in sequence to enter a dwell
period of 0.0 seconds (the hang period is not significant).

Press [SCAN]. Turning the main control knob now just tunes
the receiver to the channels in the scan seguence.

Manual tuning by channel is useful in circumstances where rapid
selection of a small number of frequencies is required,
especially if each also requires a different mode, bandwidth,
antenna setting etc. If this is required on /T option receivers
(where 0.0 seconds dwell initiates time scanning) a dwell of 9.9
seconds should be set. If it is then required to stay for longer
than 9.9 seconds on a selected channel, press [RECEIVE]. To
restart the scan, press [SCAN].
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3.

& SWEEPING QPERATION

The receiver can automatically sweep tune between the frequencies
stored in any twc adjacent channel memories (except the free-
tuning channel 00). The rest of the receiver settings are as
stored in the lower numbered of the two adjacent memories. This
is called the 'Sweep Start Channel' and can be set from the front
panel in the range 01 to 98. The sweep can be in ascending or
descending frequency and automatically repeats.

Tuning proceeds in the steps set as the rate (see Example 3.4).
The receiver remaining on each frequency step for the selected
dwell period (see Example 3.20).

For steps of SkHz or greater, if SQUELCH on is selected and a
signal above the squelch threshold is present on the frequency
being received, the receiver will halt on that freguency and
remain there for the hang period after the signal goes below the
threshold level. This period can be set in the range 0 to 9
seconds in one second increments. However, for the sweep halt to
operate correctly, AGC must be on in the sweep start channel. The
decay time (Slow, Medium or Fast) will also add to the hang
period selected. If zero or a short hang period is required, AGC
Fast should be selected, which only adds a few hundred
milliseconds to the displayed hang period.

The threshold Jlevel, for sweep halt, is set by the IF
GAIN/SQUELCH up and down keys and displayed on the adjacent
vertical bargraph, when AGC is on in the sweep start channel. The
calibration of this bargraph is the same as that for the adjacent
SIGNAL level bargraph, with maximum height representing
approximately +100dBuV emf input signals and minimum height
representing approximately -3dBuV emf signals. Therefore, the
threshold Tlevel should be set so that the threshold bargraph
reading is just below the SIGNAL bargraph reading at which sweep
halt is required.

The sweep seguence can also be stepped on or back by the main
control knob. If a dwell of 0.0 seconds is set, the knob has sole
control of the sequence and thus provides tuning over a
predetermined range only.

The rear panel REMOTE connector has a SCAN/SWEEP HOLD input Tine.
Connecting this Tline to ground holds the receiver at the
frequency being received at that moment. Removing the connection
to ground causes the receiver to step on to the next frequency.
This input 1line can therefore be used, 1in conjunction with
external signal detecting equipment, to halt the sweep when a
specific type of signal is received. It can also be used, in
conjunction with an external switch, to step at a rate determined
by that switch.

The sweeping facility is mest suitable for monitoring large
numbers of equally spaced freguencies which have the same mode
settings and which are in order of frequency. For randomly spaced
frequencies where the mode settings on each channel are not
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necessarily the same or the frequencies in order, the scan
function is more suitable {see section 3.5).

The following examples show commonly used sweeping operations.
Sweeping can be started from any mode by pressing [SWEEP]. Note
however, that both the sweep start and stop channels must contain
valid frequencies and the rate set must be greater than 0.00kHz.
If this is not the case, pressing [SWEEP} will just sound the
invalid tone.

Example 3.24
Displaying Sweep Parameters and Sweep Start Channel

Press [DWELL]. The display will show the dwell and hang
times. For example 1.2-8 secs indicates a dwell of 1.2
seconds and a hang of 8 seconds.

Press [RATE]. The display will show the number of the
present sweep start channel and the step size. Note that
this is the same step size as for manual tuning (0.00 to
99.99kHz)} except that 0.00 is invalid for sweep tuning.

To alter the dwell and hang periods, proceed as in Example
3.20. To alter the step size, proceed as in Example 3.4.

Example 3.25
Setting the Sweep Start Channel

To select, for example, channel 27 as the sweep start
channel.

Press [CHANNEL] [2] [7] [SWEEP CHAN] in sequence.

The display will now show Sweep Start Channel. The number
of the original sweep start channel is lost.

Whilst still in CHANNEL mode, check the contents of the
start and the next highest  numbered (stop) channel,
contain frequencies separated by greater than the step

size.
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Examplie 3.26
Typical Sweeping Usage

A typical use would be to check for activity between just
26965 to 27405kHz, in 10kHz steps, with the receiver set in
AM mode. The step is greater than 4.9%kHz and therefore the

sweep can be halted if a signal is found.

Press [RATE] and turn the main control knob until the
display shows 1CkHz.

Press [RECALL] and tune the receiver to 26965kHz, AM mode,
6.0kHz bandwidth, Max. RF sensitivity and Fast AGC.

Press [CHANNEL] [2] [7] [STORE] in sequence.

Press [RECALL] again and tune the receiver to 27405kHz.
Press [CHANNEL] [2] [8] [STORE] in sequence.

Proceed as in Example 3.25 to set 27 as the start channel.
Press [SQUELCH] if the display does not show SQ.

Press the [IF GAIN/SQUELCH] up and down keys, as required,
to set the adjacent threshold bargraph reading so that it
is just below the SIGNAL bargraph reading from the weakest
of the signals to be monitored. This will ensure that the

sweep will halt when a signai is present.

Press [DWELL] [0] [1] [5] [SWEEP] in sequence.

Example 3.26 sets the receiver constantly sweeping between the
two frequencies in 10kHz steps. The very short, 0.1 seconds,
dwell time minimises the total time required to monitor all the
channels (approximately 5 seconds). The moderately long, 5
second, hang time ensures that the receiver does not rapidly tune
away from a signal which may have only temporarily gone below the
threshold level. For further information about dwell and hang
times, see the end of section 3.5.
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3.7 SCANNING BY TIME OPERATION (/7 Option Receivers Only,

Fach of the stored. channels, 1 to 99, can be loaded with a start
and stop time. These times define the perijod, during the day or
week, for which a channel is to be selected. To enable this form
of 'time scanning', tne DWELL period must be set to 0.0 seconds
and SCAN mode selected. Any other DWELL period will enable
conventiona! channel scanning as described in section 3.5. Note
that the HANG period is not significant when time scanning.
Procedures for adding or removing channels etc., from the time
scan sequence, are as for conventienal scanning (ses Examples

3.18 to 3.21).

The start and stop times for each channel are entered as hours,
minutes and day of week in the channel memories. This is done by
selecting CHANNEL mode and the channel to be set, then using the
numeric keys after pressing [FUNCTION] repeatedly to obtain the
Start or Stop display (see Figure 3.5). Valid entry times are in
the range 00:00 ('midnight') to 23:59. The final (day) entry can
be '0' or any number '1' to '7'. The special day number '0' is
used to produce daily reception (i.e. the day of the week is not
significant). Numbers 'l' to '7' refer to specific days in a
weekly cycle and thus produce weekly reception. It is important
to note that 'l', for example, does not necessarily refer to
Monday, but does relate to the day setting of the receiver's real
time clock. Note that start and stop times are Joaded directly
into the channels and not via channel 00 as is frequency etc.
Each channel therefore, has times connected specifically with it,
which are not transferred or altered by the RECALL, TUNE and

STORE operations.

Figure 3.5
Time Scan Start/Stop Time Entry Display

CHANNEL
NUMBER OR *Stop’ HRS  MINS

AN |
\

Cha
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Day
X

0707

CHANNEL DATA
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The channel start/stop times relate to the receiver's real time
clock, which must be set to the Tlocal time. This is done by
selecting BITE mode, test 97, then using the numeric keys after
pressing [FUNCTION] to obtain the Set Time display (see
Figure 3.6). The time is entered as for the channel start and
stop times. Whilst a new time is being entered, the clock is
stopped and is only restarted when the day ('1' to '7' only) is
finally entered. The day number chosen then relates the day on
which the clock has been set, to the days of the week on which
weekly scanned channels will be selected. To indicate that the
clock has been properiy set, the colons in the clock time displa
will flash. To exit the time setting mode, press {FUNCTION{
again. The clock has a standby battery and therefore does not
need to be reset each time power is applied to the receiver,

It is important to note that whilst displaying Set Time in BITE
test 97, the main control knob sets the clock speed {Cal.). This
is displayed as being between 0 and 31, Slow or Fast. This is a
relative indication only, with each unit representing about 5
seconds per month. Care should be taken that this setting is only
altered from the set value, if the clock is found to be running
toc slow or toco fast.

After certain maintenance procedures or if the inbuilt real time
clock/RAM integrated circuit is replaced, it may be necessary to
re-initialise the clock ('kick-start'). This is done by selecting
BITE mode, test 96, then pressing [FUNCTION]. A1} controls are
Tocked out for about 2 seconds whilst the clock is initialised.
[t is important to note that the clock time setting should be
checked, and corrected if necessary, after each time it is re-
initialised in the manner just described.

Figure 3.6 -
Real Time Cliock Setting/Calibration Display
(BITE Test 97)

INDICATES WHEN TIME,/DAY /CAL
/™ CAN BE SET OR ADJUSTED

BIT
Test No.97
Set Time Day Cal.
09:32:47 7 10 Fast

HRS MINS  SECS 1-7 0--31 OR
‘Slow’

E
0
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If the receiver has the 8 bit parallel date output, /B option
fitted, then two additional open collector status outputs are
provided (see section 2.2.5). One of these indicates when a time
scanned channel is selected. The other indicates when a lime
scanned channel, with a signal input Jlevel above the set
threshold level, 1is selected. For this second indicator to
operate correctly, AGC must be on in the selected channel. As
normal, the threshold level is set by the IF GAIN/SQUELCH up and
down keys and displayed on the adjacent vertical bargraph, when
AGC is on in the selected channel. The calibration of this
bargraph is the same as that for the adjacent SIGNAL tlevel
bargraph, with maximum height representing approximately
+100dBuV emf input signals and minimum height representing
approximately -3dBuV emf signals. Therefore, the threshold level
should be set so that the threshold bargraph reading is Jjust
below the SIGNAL bargraph reading at which output indication is
required. The output indicators can be used to control external
monitoring equipment such as tape recorders.

The following examples show commonly used time scanmning
operations. Time scanning can be started from any mode by
pressing [SCAN], the display then showing Time Scan with Waiting
if a channel is not presently selected. Note that a DWELL of 0.0
seconds must have been set and the real time clock must be
running. Also, at least one channel with valid frequency and
start/stop times must have been set to be scanned (i.e. have s
adjacent to channel number). If this is not the case, pressing
[SCAN] will either sound the invalid tone or start conventional

scanning (just displaying Scan).

Note that time scanning does not depend on signal level even if
SQUELCH on is selected. However, audio squelch will operate as
normal. Alsc, if the rear panel SCAN/SWEEP HOLD line is pultied
low, time scanning will halt on the channel presently selected.
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Example 3.27
Setting the Real time Clock

Starting in RECALL mode.

Press [BITE] [9] [7] [FUNCTION] in sequence. The display
should indicate Set Time.

Use the numeric keys to enter the local time in hours then
minutes (24 hour clock). Bars will appear to indicate the
entry point. The last minute entered should be the next
minute in local time, for example, if local time is 1401
and 15 seconds, press [1] [4] [0] [2] in sequence and wait.

Prepare to enter the day number, which should be pressed at
the mement when Tocal time just equals the time entered
(1402 in this exampie). Note that the displayed colons will
flash after the day is entered, to indicate that the clock
is running.

The day number must be in the range 1 to 7. This number
then relates the day of the week, on which the ciock has
been set, with the day numbers stored in the channel
memories. For example, if the clock is set on a Friday
using day number 5, any channel with day number 4 stored
will be selected on Thursdays.

Finally press [FUNCTION] again to return to normal BITE
mode.

Note, when in the set time mode, the clock speed can also
be adjusted, using the main control knob. Care should be
taken that it is not accidently adjusted whilst setting the
time using the numeric keys. It is recommended that a
record is kept of the clock speed setting (0 to 31 Slow or
Fast) required to maintain correct time.

Each channel can be set to be scanned on a daily or weekly basis.
If a channel start or stop day is set to 0, then daily reception
of that channel is provided during the specified hours. If the
channel start and stop days are not 0, then reception of the
cha?ne] will provided during the specified part of a weekly
cycle.
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_ Example 3.28
Setting Channel Start/Stop Times (Daily Scan}

To set Channel 23 to be selected every day between 1800 and
1800 hours. Note that channel must contain valid frequency.

Press [CHANNEL] [2] [3] in sequence.
Press [FUNCTION] repeatedly until Start is displayed.

If a valid time is already entered (i.e. no bars present in
time/day part of display} press [1] [8] [0] [0} [0] in
sequence. If the time/day had already been partly entered,
finish the entry and restart with the new specified time.
Note that the final 0 will enable a daily scan.

Press [FUNCTION] again so that Stop is displtayed. Repeat as
for the start time, but now press [1] [Qﬁ 0] [0] [0] in

sequence.

Press [FUNCTION] again to return to the frequency display.

Examplie 3.29
Setting Channel Start/Stop Times (Weekly Scan)

To set Channel 45 to be selected every week between 2000 on
Thursday and 0100 hours on Friday. The following assumes
the clock has been set on a Friday, using day number 5.
Note channel must contain valid frequency.

Press [CHANNEL] [4] [5] in sequence.
Press [FUNCTION] repeatedly until Start is displiayed.

If a valid time is already entered (i.e. no bars present in
time/day part of display) press [2] [0] [O] f0] [4] in
sequence. Lf the time/day had already been partly entered,
finish the entry and restart with the new specified time.
Note that the final 4 represents Thursday.

Press [FUNCTION] again so that Stop is displayed. Repeat as
for the start time, but now press [0] [1% [0] [o] [5] in
sequence. Note that the final 5 represents Friday.

Press [FUNCTION] again to return to the frequency display.
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If a time scan is started with just the two channels set as in
Examples 3.28 and 3.29, the receiver will remain muted except
every day between 18:00 and 19:00, when it will select channel
23, and between 20:00 each Thursday and 01:00 the following
Friday, when it will select channel 45.

Note that the start time can be greater or less than the stop
time. For example, if the start time is 12:00 day 0 and the stop
time is 13:00 day O, then the channel will be selected from 12:00
to 13:00 each day {i.e. for one hour). However, if the start time
is 13:00 day 0 and the stop time is 12:00 day O, then the channel
will be selected from 13:00 each day until 12:00 on the next day
(i.e. for 23 hours). The same arrangement applies to weekly scans
when days are not entered as '0'.

Note also that channels are time scanned in order of priority 01
to 99. At any time, the first 'in-time' channel found in that
order, is the one that is selected. Care must therefore be taken
in ordering the channel times. For example, if channel 0l has
start time 12:00 day 0 and stop time 15:00 day 0, and channei 02
has start time 13:00 day 0 and stop time 14:00 day 0, then
channel 02 would never be selected. However if the channel times
were exchanged, channel 01 would then be selected between 13:00
and 14:00 and channel 02 between 12:00 and 13:00 then 14:00 and
15:00. Since several channels may have valid frequencies and
times set, it is therefore important that only the required
channels are set to be scanned (i.e. have s adjacent to the
channel number, see Example 3.21).

--000--
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