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SECTION FOUR : CIRCUIT DESCRIPTION

SIGNAL CIRCUITS

F The following should be read in conjunction with
BP2219 1650/9 Receiver Block Diagram bound at rear.
Refer to BP1978 1650/9 Chassis Interconnections and
Misc. Modules for connections etc. between the
modules described.

Circuit Diagrams BP202O RF Board and 1st IF Board
should be studied along with the following.

The input signal is passed via a 3OMHz input low
pass filter to a combined antenna mute and
overvoltage protection circuit formed by 7RLA1,7D10
and 7ICl. The input signal is routed via a

switchable 2OdB aerial attenuator circuit (2 X 1OdB
sections) and switched by 7RLF1 to either the
optional preselector circuit BP2088 or straight to a

balanced RF amplifer 41TR2/3 (2 X BFW3U). This
amplifer has a flat response between t00kHz and
3OMHz with additional negative feedback giving a

gradual gain reduction down to 10kHz. The optional
g preselector is switched in when 'wideband' is

deselected.

Differential transformer outputs 41T2/3 from 41TR5/6
drive high level mixer 41IC1 (D6262) biased at 25mA
i.e. 5V at 41TP4 adjusted with 41RV3. 'Up
Conversion‘ provides an output at the lst IF
frequency of 46.205MHz which is filtered by 75ohm
roofing filter 7FL1 at a bandwidth of 16kHz. /P
receiver variants utilise a three port
splitter/combiner 4lIC3 (3306) to provide isolated

i low level IF output and drive to 7FL1. 41R16 and
4lR18 compensate for impedance matching and
insertion loss' when 41163 is not fitted. The
subsequent .signal from roofing filter 7FL1 is
applied to a double bridged 'T' attenuator 7021-24

p (4 X HP50B2—3081) which provides up to 55dB of
attenuation.

Attenuation control is performed by drawing current
through i.e. turning ‘ON’ the shunt diodes 7022,24
and turning ‘OFF’ the series diodes 7021,23. This is
performed by a voltage to current control circuit

F comprising 7IC7,7TR8,7TR9,7IC8,7TR1O,7TR11 which
enable attenuation control over the range 0—4.5V.
CMOS op-amp 7IC7 (CA314OE) has RF AGC voltage
applied via time constant components 7R31,7C35,7R34.
Transistor 7TR7 (B85478) is used to ‘quench’ the AGC
voltage whenever AGC mode is changed or Sweep or
Scan modes are in use. This allows AGC integration
to start from zero whenever a new frequency is
selected.
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7TR12 (BFX89) provides gain and isolation between 1
the AGC attenuator and the second high level mixe~

37IC9 (D6262) biased at l8mA i.e. 7.5V at 7TP4. Down
Conversion’ provides an output at 1.4MHz where the
signal is passed to the Main IF Audio Board
(BP1976).

Both Mixer circuits 41IC1 and 7IC9 form part of the
synthesiser — see Section 4.3 Synthesiser and VCOcircuit.

1The main selectivity of the receiver is provided at
1.4MHz by the Main IF Audio Board (BP1976} and this
circuit should be studied along with the following.
The l.4MHz signal from 7PL8 passes to one of seven
selectivity positions, of which, six use crystalfilters. Selection of the seven bandwidths is by
BCD-decimal decoder IDICLD (74LS145} selecting the
relevant crystal filter 1OFL1—6 for bandwidths
O.3kHz to 8kH2 while 16kHz employs a 3dB matching 1
pad 10R14—l6. Diodes 1001-7 protect the decoder
outputs from extraneous voltages produced by relays
l0RLA—H,1ORLJ—N,1ORLP. Each selectivity position
uses relays on input and output to provide maximum
isolation from each other, only the pair of relays
associated with the chosen selectivity position is
energised, the remainder being open circuit. The
16kHz position is effectively the bandwidth of the
roofing filter 7FL1 on the 1st IF board. A 3dB pad
matches the insertion loss of the other six
selectivity positions and preserves the load
impedance on the Znd mixer circuit formed by 7IC9
and 7L2. lOC21 forms part of a capacitive attenuator
with the O/C leakage capacity of IGRLN thus
enhancing the isolation when the position is
de-selected.

The 1.4MH2 amplification is performed after the main
selectivity. 1OIC1,2 (HCISQOG) and IOTRI (BFR54)
comprise a 9DdB gain controlled amplifier some 8OkHz
wide. 10RV1 allows gain reduction matching between
1OIC1 and IOICZ under AGC conditions. 1DTRl is a
high current high dynawic range buffer stage from
where the signal is split off to the product
detector and IF output stages.

Double balanced mixer IOICT (SL641) forms a product
detector with 1.4MHz from the synthesiser board for
SSB or CW detection while 'sOIC9 forms a combinec: AM

and IF AGC detector.

Detector selection is by analogue multiplexer 10IC15
(MC15052B), the isubsequent audio signal being
amplified by IOTR7 (BC547B) and aoplied to 'low 3

pass’ filter 1OC9B,1OCH4,1DC99. 101018 (CA324OE)
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IF AGC CIRCUIT

‘ IF AGC is derived from a fast acting AGC detector
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1OIC9 (SL623C). IORV4 sets the point above which AGC

output voltage is produced at 10TP8. 10IC15 (SL621C)
produces audio derived AGC with mode and time
constant being selected by 10IC5 (140528). AGC

selection is by two control bits via 10STC1 — AGC

Mode LSB and AGC Mode USB. These AGC modes are
described in Table 4.1.

y Table 4.1
1

AGC Selection

MSB LSB Function Time Constant

F

r--OO

On-1-->

Audio Agc Not Applicable
Man. Gain Not Applicable
IF AGC Short

?'

F

F

F

2’

I-‘

I-*

IF AGC Long

AGC voltage from 10011 (BAX13) charges time constant
capacitor 1OC75 (22u) via 10R68 (2k2). 1OR62 (100k)
provides a discharge path for 10075. This is the
situation for 'FAST AGC'. Audio AGC time constant is
provided by 1OC92 (22Ou) at 1OIC15—6 when audio AGC
mode is selected. 1OIC4a CA324OE) provides a low(

? impedance for level shifting by lOIC3b (CA324OE) and
summing of ’AGC threshold‘ voltage from IORVZ (2k2)
by 10IC3a. ’Half rail’ reference voltage is applied

"f to both amplifiers (10IC3a,b) and any changes in
E it' 's level will not be seen at the output.

Variations in HT supply are not therefore
superimposed onto the AGC control voltage output
from 1OIC3a.

RF AGC is developed completely separate from the
1.4MH2 IF amplifier and is connected at all times. A
two stage wideband amplifier 1OTR8,9 drives a fast
acting AGC detector 1OICl2 (SL623C|. RF AGC
threshold is set by IORV7 and the control voltage is
routed to the lst IF Board via 7PLE.

1OIC6a (CA3240E) forms a mute comparator driven by
1OIC6b, the AGC voltage and by 10IC4b, the IF gain
control voltage. 1OIC6a drives RLQ1 via 1OTR3
(BC547B) providing external control while 10IC16 and
1OIC17 provide audio muting by switching an
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1OTR4 and 22TR4 provide external indication for

l
attenuator 1OR85,86 into the audio signal path. 1
‘Carrier (Sideband) present .

Two independently adjustable audio amplifiers are
employed for line driving and external loudspeaker
monitoring. The operation of the line amplifier is
as follows. Junction FET 1OTR11 (UC734B) drives the
audio amplifier circuit IOICZO (TBABIOP) from a low
impedance source, resulting in optimum low noise
operating conditions for the latter. In order to E

-20 lSmaintain stability the bandwidth of IOIP '

restricted by 1OC14l {22n) and 1OC142 (820p). The
output is coupled via 10C149 (22u) and 1GR131 (ISOR)
to centre tapped line isolating transformer 1DT1,
allowing matching of a 600 ohm line to some 4 — B

ohms for the amplifier. The transformer drives and
terminates a 600 ohm line. 10IC2ia acts as a half
wave detector with 10015 (BAX13) and with 10IC21b
drives the ’line level’ meter circuit on the display
board via 11RS1—3. Operation of the external
loudspeaker audio amplifier 10TR12 and 1OIC22 is
similar to the above. The output drives headphones
via IOPLB and 1SK8 and external loudspeaker via
IOPLB and ISK4.

The Built In Test Equipment (BITE) system verifies
the signal path by measuring the receiver's response
to a wideband noise generator injected via 7RL1.
7TR2 (BC547B) is a reverse biased PN junction
providing a 'white' noise source at a current set by
7RV1 (1Ok) and wide band amplified by 7TR3 (BFX89).

The Antenna Switch is operated by binary to 1 of 4
decoder TIC4 (MC14555B) driving a buffer circuit
IICS (MCl405OB). 7R26 (4 X 270R) provide current
limiting on each output with decoupling by C27—30
(100n). -
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4.3 SYNTHESZSER AND VCO CIRCUIT

Th e following should be read in conjunction with
BP2158 1650/9 Receiver Synthesiser Circuits Block
Diagram bound at rear. Refer to BP197B 1650/9
Chassis Interconnections & Misc. Modules for
connections etc. between the modules described.

Table 4.2
Synthesiser Frequencies

Tuned Freq. VCO Range 1st Loop

0.01OMHZ

5.794MHZ

12.794MHz 58.998MH2 46.204MH2 above signal
HF—1 freq. in 2kHz steps.

2O.794MHZ

3OHHZ

\/\/\/~¢\.¢\4\,\»~¢

46.2l4MHz
LF

51.998MHz i

LF+1 1st Oscillator is

66.998MHZ
HF .

76.204MHZ

2kHz step+ 2nd Loop Comparison Freq.

0.005kH2 44.805,995MHZ 5.995kHZ
2nd Oscillator is

1.000kHZ 44.805,000MHZ 5.000kHZ 1.4MH2 below lst IF
in 5H2 steps

2.000RHZ 44.804,000MHZ 4.000kHZ

19.999,995MHz Tune frequency is produced by 56.204,000MHz 1st

——oOo——

Example 4.1
19.999,995MHz Tune Frequencl

oscillator & 44.804,005MHz 2nd oscillator.
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Example 4.2
20.000,000MH2 Tune Frequency

20.QO0,000MHz Tune frequency is produced by 66.204,000MHz 1stoscillator 5 44.804,000MHz 2nd oscillator.

Example 4.3
20.000,005MHz Tune Frequency

20.0G0,005MHz Tune frequency is produced by 66.206,OOOMH2 lst
oscillator E 44.B05,99EMHz 2nd oscillator.

Circuit diagrams BP2OB9 Synthesiser and VCO Board
should be studied along with the following:—

The 1650/9 synthesiser is a two phase locked loop
design. The first loop generating frequencies '

covering the tuned frequency range 1OkHz to 3OMHz in
2kHz steps, the second loop providing 2kH2
interpolation in 5H2 steps. Table 4.2 shows the
operating frequencies of the two loops, their
setting and interelation being under software
control. Worked examples are shown for particular
tune frequencies in Example 4.1 to Example 4.3.

8162 (SP869OB), 8IC3 (LF356N), BIC4 (HEF475O), BICS
(HEF475£) and 9TR1 (40673) form a phase locked loop
circuit. BIC4 functions as a dual output phase
comparator, phase comparator 1 (PC1) is a sample and
hold circuit providing a very accurate control

l
l
l

WMJ

l
‘E

i

wmmwilj

l
'1

§
1

'1
§

3

.WJ

1

A

1
§

3

"E
5

voltage. Phase comparator 2 (PC2) is a wide range 3
Edigital circuit with three states—positive, negative

and high impedance. The output comprises a pulse
train of varying mark/space ratio depending upon the
phase difference between the reference (2kHz derived
from the 5.6MH2 standard) and the output of the
variable ratio divider BICS. Close to lock PC2
becomes high impedance and sample and hold
comparator PC1 takes over. This technique gives
rapid switching and very low reference frequency
sidebands. PC1 and PC2 are summed into a low noise
integrator circuit 8IC3. The integrator is ’half
rail‘ biased so that digital comparator PC2 ma"
provide both positive and negative correction i.e. 1

1

WMJ

l
y '1

6V. ‘Out of lock’ indication is available at 8IC4—1. 3
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The variable ratio divider provides 2kHz output
drive to the Phase Comparator. The divide ratio is
set by 8D9—12 (BAX13), 8IC7 (MC14Q1lB), 8IC8
(MC14504B) on a bit parallel digit serial basis. The
variable ratio divider controls the 'divide by
10/11' prescaler 8IC2 which is driven by VCU buffer
9TR3 (40673).

The voltage controlled oscillator has four ranges,
selected by relays 9RLA-D, in order to reduce the

r, varicap diode control line sensitivity and the
inband' phase noise. Separate buffered outputs are

provided, 9TR2 (40673) for the 1st signal mixer and
QTR3 (40673) for the prescaler 8162.

The second phase locked loop generates frequencies
in the range 44.804,000MHz to 44.805,995MHz in 5H2
steps which are applied to the second signal mixer.

BTR7 (BFX89), BXTL1 (l4935kHz) and 8D16 (MV164B)
form a third overtone voltage controlled crystal

F oscillator (VCKO). BTR6 (40673) amplifies and splits
th e oscillator signal, from the drain via’ 8PL9 to
the 2nd signal mixer and from the source, tapped
down by 8RV5 (220R}, to IC26 (SL1641). Mixed with
the eighth harmonic of 5.6MHz it produces an output
in the range 4kHz to 5.995kHz. 8IC28 (MC14001B) acts
as an amplifier/limiter to produce a 15Vpp
squarewave to feed phase comparator A input of BICZ7
(MC14046B). 8IC31 (MC14526B) and BIC32 (MC14569B)
form a variable ratio divider preset by two eight
stage shift registers 8IC33,34 (MC14094B). The
output from the variable ratio divider is in the
range 4kHz to 5.995kHz and is fed to phase
comparator B input 8IC27 via BIC28 (MC14DC£B). 81025
(CA324OE) amplifies the phase comparator error
voltage produced and applies it to VHPTCBD diode
SD16 (MV1648). Altering the variable ratio divider
under software control pulls the VCXO over it's 2kH2
range. ‘Out of lock’ detection is provided by 81629,
BD17 (BAX13), BR73 (l0Ok) and 80110 (1On). The

Y output at collector BTR9 (BC547B} is 'ORed' with the
f irst phase locked loop ‘out of lockf detector at
8STC1—1 where it's state may be read by the
micro—computer.

The 5.6HHz standard is BOSC1, a voltage controlled
ovened crystal oscillator. Trimming is via 8RV2 (1k)
and the signal is shaped and distributed to the two
phase locked loops and BFO circuit via BICIS
(74LSO4).

The beat frequency oscillator (BFO) employs a single
phase locked loop circuit with a centre frequency of
1400kHz tunable in lGOHz steps over the range 1
3.9kH2 under software control. Mosfet BTR4 (40673)
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forms a tuned gate oscillator with BL1,C57,C56 wnicn
is varactor diode controlled by 8D15 (MVAML15). Theoscillator is buffered by 8TR3 (BFR54). Quad NAND
gate 81019 (MC14011B) acts as an amplifier/limiter
feeding 15Vpp square wave to variable ratio divider
81023 (MC14569B) and BIC22 (MC14526B). The resulting
1OOHz signal is applied to the A input of the phase
detector 8IC21 (MC14568B). Programmable divider
8IC18 (MC14569B) divides the output from the 5.6Mhz
standard BOSCI by 140 and dual ’D' type bistable
8IC20 (MC14013B) further divides by 4 to produce
1OkHz at BTP6. An internal divide by 100- in 8IC21 3

produces a lOOH2 signal which is applied to the
reference B input of the integral phase detector.
Error voltage is applied to the varactor diode 8015 E

R39via 8R38 (1M) and lag—lead filter 8C61 (lu) and 8
(39k}. 8TR5 (BC547B) signals ’0ut of Lock’ to the
micro-computer via 8STC1. The oscillator output at 1
8IC19—11 is filtered by 1400kHz parallel tuned 3circuit BCH3 (33uH), BC45 (33Op) and output to the
product detector via BPL7.

In SSB mode the BFO phase locked loop is disabled by
a low ‘O’ on dual NAND gate input BIC19—13 while
dual ’D' type bistable 8IC17 (MC14013B) configured
as a divide by 4 circuit is enabled to provide
1400kHz from the 5.6MHz standard BOSC1. The signal
is passed via 8R26 (10kl and 8647 (1On) to the 1
previously described 1400kHz parallel tuned circuit.
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4 4 EXY. STANDARD ADAPTOR BOARD suffix /S receivers

Circuit \Diagrams BP17l2 External Standard Adaptor
Board and BPZOBQ Synthesiser and VCO Board should
be studied along with the following.

The External Standard Adaptor circuit phase locks
the 5.6MHz ovened crystal oscillator to an external
signal of either 5MHz or lMHz.

The external standard input at 17Pl1 is taken via 50
ohm 1OdB pad to wideband gain controlled amplifier

‘ 17IC6 (SL161O) with l7TR1 (BCY7l) acting as AGO
detector. 17IC7 1741) acts as a threshold detector
driven from the AGC input of 17IC6, switching relay

i 17RLA1 at the appropriate level. 17IC4 {MC14001B}
amplifies and limits the 'external standard’ signal
to l5Vpp and drives variable ratio divider l7IC5

E (MC14569B). The scale factor may be set to either
divide by 10 or 50 depending upon links 2 and 6. The
5.6MHz ovened crystal oscillator signal from the
synthesiser board via 17SK1 is divided by 56 by
17161 (MC14569B). 17IC2a (1/2 MC14001B} comprises a
‘pulse stretching’ circuit with D1,R2 and C3. Phase
comparator 17IC3 (HEF4046B) compares the 5.6MHz
crystal oscillator and external standard frequencies
at 100kHz and produces a correction voltage at l7TP2
which is fed back to the varactor control input of
the internal ovened crystal oscillator via RLA1 and
17SK2. 17RLAl only switches the 5.6MHz ovened
crystal oscillator varactor control input over when

F there is sufficient level of external standard,
otherwise the control voltage is provided from a
reference voltage on the synthesiser board. 17IC2bf‘ (1/2 MCl4001B), D2, R8, C14 and C15 form an ‘cut of
lock detector via IYTR3 (BC547B) while 17TR2
(B05478) detects the external standard level — both
of these functions being output to the microcomputer
via 17PL2.

5 NBFM BOARD suffix [N receivers

Circuit Diagrams BP1977 NBFM Board and BP1976 Main
IF Audio Board should be studied along with the
following.

Narrow band frequency modulation detection utilises
a down conversation technique from 1.4MH2 to 455kHz.

4OICl (M03359) comprises a six stage limiting IF
amplifier with integral Colpitts oscillator and

i double balanced mixer. L2,C21 form the quadrature FMdetector tuned circuit with recovered audio being
output at 4OPL2-6. An active filter comprising
4OR12,4DC19 and 4OC20 produces a noise band which
drives noise detector 4001 (BAX13). 4ORV1 provides
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noise detector threshold adjustment with the mute
signal output at 4OTP3. 4OIC3a (1/2 CA324OE) forms a
comparator with ‘hysteresis’ to produce the mute
signal (inverted) at 40PL2—5 while 4OIC3b provides
level shifting of the AFC output so that it may 1
drive the meter circuit via 40PL2—7. Dual gate A

MOSFET TR1 (40673) forms an RF switch to enable the
NBFM circuit 40101. Some 4OdB of attenuation is 1
provided in the 'off’ position — gate two at zero
volts, so minimising any interference that may be
caused by the NBFM circuit in other modes. Diode
4OD2 (BAX13) discharges 4OC3O (lu) so that the mute
signal from 4OIC1-15 is always integrated from zero
each time the NBFM circuit is selected i.e. durin

9 '1'scanning'. ‘

FSK DETECTOR BOARD suffix /K receivers r

1

‘1
4

ii

.J

El

'1

"2Circuit Diagrams BP2l62 FSK Detector Board and §

BP1976 Main IF and Audio Board should be studied
along with the following. l
The Frequency Shift Keying Detector provides an *

output of 110V centred on l.7kHz for frequency
shifts of i4SHz to i50DHz.

42TRl (BC547B) buffers and low-pass filters the
l.7kHz signal from 42PL1—6 which is amplified and
limited by 42IC1 (MC1590G) to some 700mVpp. This
output is split off into two paths, one via 42624
(1Ou) to the ’osc’ input of high level mixer 42IC4
and the other to bandpass filter 42IC2a and phase
shifting circuit 42IC2b. 42IC2a (1/2 CA3240E),
42C1O,11 and 42R1O form a bandpass active filter
with 45° {-3dB) points at i410H2 from l.7kHz while 3

42RV1 (2k] provides for centre frequency adjustment.
CR network 42C12 (10n) and 42R17 (10k) driven by
unity gain inverting amplifier 42IC2b (1/2 CA324OE)
produces a 90° phase shifted signal at 42IC3-3
(CA3l40E). 42103 provides a high impedance for the
90° phase shifting network. Double balanced mixer
42104 (SL6440) acts as a detector providing two out
of phase outputs at 42TP2 and 42TP3 centred about
6.6V for l.7kHz input while 42RV3 (10OR), 42R27,28
(470R) allow DC balancing of the outputs. The
identical low pass filters following ensure that any
waveform distortion introduced will be balanced out
by dual comparator circuit 42IC7 (LM339). This
circuit amplifies and limits the out of phase
signals and by introducing equal amounts of
hysteresis to both waveform edges so cancels the
distorting effects already mentioned. 42IC9 (MAX232,
converts the 5v (>1.7kHz) or 0V (<1.7kHz) signal to
-10V or +10V with respect to ground (RS232C).
42TR2,TR3 (BC547B) allow the FSK Detector to be
deselected by forcing one of the outputs of the
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r detector 42IC4 low and so holding the output at
42F " 'L2 at either minus o= p1us 10». Either idie state
may be seiected by changeover switch 42SWl. 42R33
(47k) and 42637 (10u) integrate the FSK signai from
comparator 42IC7a and with 42IC6 (CA314OE) provide a

drive signal for the centre zero meter circuit via
42PL1. V
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CONTROL, DISPLAY AND MICRO—COMPUTER CIRCUITS

The following should be read in congunction with
BP2159 1650/9 Receiver, Control and MCU Circuit,
Circuit Diagram BP1992 1650/9 Interface Board,
BP1996 1650/9 Front Panel Display and BP1953 1650/9
16K Micro-Computer Board bound at rear. A simplified
program executive flowchart BP222O should also be

'3

3

1
studied. i

The micro—computer unit uses a MC6809P E
microprocessor (MPU 13IC12), 16K bytes of read only
memory‘ (ROM—2 X 27C64, 13IC8,9), 2K bytes of
‘random access memory‘ (RAM—TC5517APL, 13165) and
programmable timer moddle 13IC1 (MC6840P}. Eight I?
external peripherals may be accessed by the system.
All of the RAM is ron—volatile, it's power being
supplied by a 3.6V 100mAH battery when the receiver
is 'off'. Circuitry is incorporated in order to
prevent memory corruption at power down during a

‘write’ to RAM. 13IC7—4,5,6—8,9,10 (74HCO0) form an
RS bistable. At power down the RS bistable changes
state because current is no longer supplied tc
opto—isolator l3IC15 (MCT2), in doing so the ‘chip

é
2

mnm~4-"'4-‘NJ

"5
5
3

select’ pulse to 13IC5 (TC5517APL) is inhibited. If, 1
however, a power down occurs during a ‘write ' 3

period this is completed as 13IC7-6 cannot change
state when it is low (0). The RAM is therefore never 1

I 1 édeselected during a write period. Thresholc
comparator 13IC6 (CA3140E) detects the supply

opto-isolator 13IC15. 0.5V hysteresis '

falling to approx. 8.3V (from 10V) and disables .1
TS §

incorporated around the switch over point to prevent
mis-triggering. 13EC4 (MC14528B) forms a monostable
with 13R16 (100k) and 13C13 (10u) which generates a 1
reset pulse (100—200mS) at power up and from
13IC15—4 going momentarily low (0). This reset pulse
is coupled to 131012 via 13TR1 (BC54?B) allowing the
MPU reset vectors to be loaded.

All data lines and address lines A0-All are ’pulled
up’ by 13R2 (47k) and 13R41, 13R2O—22 (47k) in order
to provide known states during power down. Partial
decoding is used by the MPU to address both on and
off board peripherals. The repeats that occur are
not accessed by the software.i

It is important that data remains static on the data
bus D0-D7 (13IC12—24-31)for at least 30nS after the
enable line (13IC12—34) goes low (O). In order to
improve the margin of safety all peripherals are
enabled via leading edge triggered monostable 13IC11

5

i

1
=>

I

§
z.

‘Q
ii

-1
E
1

'3

T
(74LS123). The resulting 'OUtDJt enable’ is shorter, ‘

approx. 450nS as opposed to the 'input enable’ of
61OnS. This gives a much greater margin of safety ‘W

i.e. 610—4S0=16OnS before the ‘input enable’ falls
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but with the data lines being static until at least
that time. The actual monostable time is not
critical to the system operation. The delay provided
removes any possible race hazard between enable and
data caused by ‘clock skewing’.

13IC1 (MC6840P) is a programmable timer module used
F to control the optional preselector BP2OB8 as well

as read the output from the control knob and
generate the warble tone’ from the piezo sounder
11PZ1. 13IC1 (MC6840P) comprises three 16 bit binary

é counters, three corresponding control registers and
a status register. The programmable timer module is
used by the micro computer whenever the control time
is going to be long compared with the MPU cycle time
i.e. operating the preselector motor or the piezo
sounder. This allows the micro-computer to continue
operation while the timer takes over these tasks, so
avoiding any possible control 'lock out’ situation
arising.

The micro—computer sends and receives mainly serial
5 data signals to and from the receiver via the

interface board BP1992. The LED front panel display
is controlled by octal D type latch 12ICl7
(74HCT374) at peripheral address $2005. Data is
converted to latched parallel form by display
drivers 1lIC4,5,6,7 (4 X MMS450). Data is latched
into the display driver after 35 serial data bits
have been sent. The LED front panel display is fully

F static in operation. The synthesiser (see Sect 4.3
§ Synthesiser and VQO circuit) is controlled by octal

D type latch 12107 (74HCT374) at peripheral address
$2004. 12IC2,3 (MC14094) form a 16 stage shift
register which converts a serial data, clock and
strobe signal (TP2,3,1) into 16 static outputs
controlling AGC mode, bandwidth and mute through to
AGC quench and aerial attenuator.

Analog functions within the receiver i.e. IF gain
y control, carrier operated relay etc. are interfaced

to the micro—computer by 8 bit successive
approximation A—D converter 121010 (ZN439E) and 6
bit D-A converter 12IC12 {ZN436E). The A—D converter
12IC10 is connected directly to the data bus and is
located at peripheral address $2001, 12109 (7555)
generates a negative line for l2IC1O with voltage
doubler circuit 12C14,15 and 12D4 5. 12RLA1 allows

i either the IF gain control voltage to be read in
local operation or the meter voltage to be read in

F, ‘remote’. 12RV1 (50k) provides full scale adjustment
f or A-D converter 12IC1O which operates in
continuous conversion mode, independently of the
micro-computer, with a clock frequency of approx.
SOkHz. The D-A converter 12IC12 (ZN436E) comprises
an R-2R ladder network and is buffered from the data
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bus by octal D type latch 121613 (74HCT374). The D—A
converter output is scaled by l2IC11 (CA3140E) and
l2RV2,3 (2Ok) and provides IF gain control voltage
at 12TP5 in 64 discrete steps over the range 1.25—4V
approx.

All the front_panel keys, with the exception of
’STANDBY' are organised as a six by six matrix. In
order to reduce radiated interference, this matrix
is only ‘actively’ scanned on demand. Key board‘write’ signals from l2ICl6 (74HCT374> go to the six
keyboard matrix rows. The six keyboard matrix
columns are ‘read’ by 12IC15 (MC14503B) and ‘pulled
up’ by 12R31 (2k2). Normally all the rows are he

“No.1

'3
ii

'5;
i

E

ld
low (0) and, with no key pressed, all the columns E
are high (1). The keyboard is read in this fashion
every 50mS. A key press causes one of the columns to
go low (0) and this initiates a scan routine by the

D7 [l2IC6) is taken low (0) and the corresponding
column is identified by 121015. A consecutive scan,
50mS later, will cause the micro—computer to act on
the key press, however any change will cause the key
press to be ignored and a return to the normal
reading routine.

The tuning knob provides two inputs to the

"‘!
micro-computer. Each row in turn DO—D5 (12IC1S) and §

'3
§

"E
§

-i

programmable timer module l3IC1 (MC684OP) via l1IC1
* i(MCl4583B), 11IC2 (MC14077B) and 1lIC3 (hCl45G6B).

These circuits convert the two—phase pulse stream
from the turned knob into separate ‘Up’ (knob
turning clockwise) and ‘Down’ (knob turning
anti—clockwise) pulse streams which can be
separately counted and accumulated by the
micro—computer.
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SECTION FIVE : MAINTENANCE

WARNING

F [x when working on the Receiver it may be necessary for
p eower to b applied. In this circumstance normal
precautions for safety MUST be observed. Attention
must, in particular, be paid to the voltages present
at the supply fuse and the mains transformer located
under a protection cover at the rear of the
receiver. The protection cover should remain fitted
at all times.

5.1 ALIGNMENT AND FAULT FINDING '

r. The Receiver is suitable for continuous use under
arduous conditions and normally requires no routine
maintenance. Re—alignment should only be attemped in
absolute necessity and with suitable test equipment
and tools. The Receiver is generally tested and
aligned in it's completely assembled state. However,
the VCO and front panel assemblies may be more
conveniently tested when removed from the receiver
and powered from the appropriate ‘test boxes’.r Reference is made throughout the maintenance section
t 0 the use of ‘test boxes‘. These considerably
facilitate the testing of circuit boards and ther interfacing of test equipment to the Receiver. Test
b ox circuit diagrams are provided bound at rear
while complete units may be purchased from Eddystone

r. Radio quoting the relevant part numbers.

5.1.1 ALIGNMENT OF SYNTHESISER AND VCO

Equipment required=—

1} Digital voltmeter.

2) VHF Oscilloscope with low capacity probes.

3) Digital Frequency Meter with low capacity input.

4) Distortion Factor Meter with 6DOohm termination.

Procedure:-

r Note the position of all wiring and the position of
earth straps on a particular Receiver.

1) Check the outputs of all voltage regulators
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8IC1 = +5V

~.---—--~_-»-

8IC6 = +12V

8IC12 = +5V 1 5%

_,--,.__4.,_-._¢

8IC13 = +12V

BIC14 = +l2V

2) Connect digital voltmeter to link pins 5 and 6
(near BPL4) and adjust multi—turn pot 8RV2 for
+3.5Vdc.

3) Connect oscilloscope to 8IC15~1 and check that
5.6MHz oscillator output is approx. 5Vpp. Use adigital frequency meter to determine frequency of
5.6MHz crystal oscillator, adjusting trimmer in
80SCl, if necessary, with an insulated trimming
tool. Accurate alignment is best carried out on a

l
l
3

l
l
l
l

complete receiver and is detailed in Section 5.1.?. 1

Second Loop Alignmen* ' _

4) Connect oscilloscope to junction 8016 and BR60
and check 14.935MHz oscillator is approx. 4—6Vpp.

5) Connect oscilloscope to BPL7-1 and adjust BRV3
for 300mVpp.

6) Tune Receiver to 1001.000kHz.

7) Adjust trimmer BCIOO to mid-capacity. Connect
oscilloscope to 8TP11 and peak trimmers BC73 and
8095 for maximum output.

8) Adjust 8RV5 for 500mVpp at 8TP11.

9) Connect digital voltmeter to 8TP13 and adjust
trimmer BCIOO for 5.6Vdc '

10) Iteratively peak 8C73, 8695 and set 8C1O0 until
interaction ceases.

11) Tune Receiver to 1000.005kHz and check voltage
at BTP13 is approx. +8.3Vdc. Tune Receiver to
1000.000kHz and check voltage is +3.5Vdc approx.

N.B. Tuning between these two frequencies produces
the switch waveform in Figure 5.1.
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Figure 5.1
Dynamic response of second loop synthesiser

for a 2kHz step.

1ooooo5- s 5 — 84V

FREQ DISPLAY
CONTROL
VOLTAGE
AT 8TPl3

1o0o-000- s 5
z

1 3-4"

F
'1 | » > FOV
O 20mS 20mS "O

12) M

1002.

onitor 7?P11 (RF/lst IF PCB 7) via low capacity
probe and good RF earth and peak BC85. Set BRV4 for
300mVpp. Note that signa? at 7TP11 does not vary in
amplitude when Receiver is tuned from 1000.005kHz to

0OOkHZ.

First Loop Alignment

13) Set BRV1 1/3rd of a turn from fully
anti—cl0ckwise and ensure that 8IC3—7 is approx.
+14.5Vdc. BRV1 affects the 'lock—in time’ of theFirst Loop.

14) Monitor 8TP2F(divice by 10/11 prescaler I/P) via
low capacity probe and good RF earth and check that
the signal level is typically 400-800mVpp when
Recei

15) C

ver is tuned over the range lOkHz to 3ONHz.

heck that the waveform at 7TP4 (RF/1st IF PCB
7) via low capacity probe and good RF earth is
reasonably sinusoidal and at least 400mVpp at 29HH2.
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VCO Board Details
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16) Tune Receiver to 5.793,995MHz and monitor dc
voltage at 8PL1. Adjust to 11.5V with trimmer 9C4 in
VCO box as detailed in Figure 5.2. Tune Receiver to
5.794,00DMHz and note dc voltage falls to between
+3.5V to +5.SV.

17) Tune Receiver to 12.793,995MHz and monitor dc
F voltage at 8PLl. Adjust to 11.5V with trimmer 9C3 in

VCO box as detailed in Figure 5.2. Tune Receiver to
12.794,0DOMHz and note dc voltage falls to between
+3.5V to +5.5V.

18) Tune Receiver to 20.793,99SMHz and monitor dc
voltage at BPL1. Adjust to 1l.5V with trimmer 9C2 inr VCO box as detailed in Figure 5.2. Tune Receiver to
20.794,000MH2 and note dc voltage falls to between
+3.5V to +5.5V.

19) Tune Receiver to 29.999,99OMH2 and monitor dc
voltage at 8PLl. Adjust to 1l.5V with trimmer 9C1 in

1GkHz and note dc voltage falls to between +3.5V tc
r VCO box as detailed in Figure 5.2. Tune Receiver to

+5 .sv. ' ,

r N.B. No trimmer screw should protude by more than
B mm. If this occurs retune the lowest frequency
range, adjusting the tune of 9L1 to allow more
capacity. Coil 9L1 should have approx. 12mm of clear
thread, after adjustment repeat steps 16-19.

BFO Alignment

20) Select SSB mode and connect oscilloscope to
10TP6 {BP1976 Main IF and Audio Board). Adjust BRV3
for 300mVpp.

r 21) Select cw mode and set BFO to 0.0kHz. Adjust 8L1
ful ly anti—clockwise and observe the BITE LED
flashing.

22) Connect a digital voltmeter to BTP7 and adjust
8L1 for +2.5Vdc. Confirm that the BITE LED is
extinguished.

23) Connect digital frequency meter to 1OTP6 anddigital voltmeter to 8TP7. Set BFO as Table 5.1 andverify performance at the test points concerned.
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Table 5.1
BFO Control Voltages

BFO IOTP6 8TP7

+3.9kHz 1396.1kHz 2.8Vdc
0.0kHz 1400.0kHz 2.5Vdc

-3.9kHz 1403.9kHz 2.25Vdc

24) Check BFO signal is present at 1OTP6 (300mVpp)
when FM mode is selected.

N.B. BFO stability is affected by the value of BR34 1
(nominally 470R). where parts associated with the
oscillator have been replaced i.e. 8TR4,8L1 etc.
then slight adjustment to the value may be necessary
in order to improve the cw Sinad measurement.

'Out of lock’ Indication

25) Adjust 8RV5 for negligible signal at 8TPi1 and
observe the BITE LED flashing. Restore 8TP11 to
500mVpp with Receiver tuned to 10O1.O00kH2.

26) Disconnect BPL2 and observe the BITE LED
flashing.

27) Reconnect BPL2 and observe the BITE LED
extinguished. Replace earth straps and position
wiring and check by listening on a distortion factor
meter for any extraneous backround noise. See
Figure 5.3. E
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Figure 5.3r Earth Strap/wi"inq Position in Synthesiser Box
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5.1.2 ALIGNMENT OF VCO BOARD

where a VCO board has been repaired or a replacement
is to be fitted it is advisable to initially align
the circuit by itself as follows:—

Equipment required=—

1} Digital voltmeter.

2} VCO Test Box D6248

3} VHF Oscilloscope with 50ohm inputs to load both
VCO outputs simultaneously.

4) Digital Frequency Meter (l0OMHz) with low
capacity input.

Procedure

1} Install the VCO board into VCO Test Box'D6248 and
connect to +l5.5V regulated supply. Connect a

digital frequency meter to the o/p socket. Select
VCO range 'LF'.
2} If a new coil has been fitted set the output W

frequency to 46.2MHz [i50kHz) with +4.5V at 9PL1 by i

adjusting the coil winding of 9L1 (the screw
adjuster should remain at approx. 12mm of clear
thread).

3) Set the output frequency to 52MHz (i5OkHz), with
+11.sv at 9PL1, using sea. 1

4) Iterate 2 and 3 until satisfactory. {Note it is
allowable if 46.2MHz is obtainable with the control
voltage in the range +3.5V to +5.5V, especially if i

other VCO ranges do not align correctly or in the
case where a coil is aiready 'araldited').
5) The remaining three ranges should be selected in
turn and the HF end set with the appropriate trimmer
(control voltage at +1l.5V). The LF ends should th-n
be obtainable within the control voltage range +3.sV
to +5.5V. (See Section 5.1.1. for frequencies).

N.B. No trimmer screw should protrude by more than
8mm, if this occurs check the adjustment of the LF

range.

6) Check the output level at QPL4 and 9PL5. peaking
these at 76.2MHz, with 9C5 and 9C6. These trimmers
interact and the equalisation and peaking is best
carried out by observing each output, terminated in
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50ohm, simultaneously on a double beam oscilloscope.
(With correct adjustment both trimmers should be
close to minimum capacity).

7) Check coil assembly and components around the
varactor diode are fixed with 'twin pack slow
setting ARALDITE' to prevent movement under
vibration. See Figure 5.2.

5.1.3 ALIGNMENT OF MAIN IF/AUDIO BOARD

Equipment required:-

1) Digital voltmeter.

2) VHF Oscilloscope with low capacity probes.

F‘ 3) Digital Frequency Meter with low capacity input.

4) Distortion Factor Meter with 600ohm termination.

5) Audio Power Meter (4—8ohm). '

6) Ancillaries Test Box D6447.

7) l.4MHz IF Pad D6249.

r B) Sensitive RF millivoltmeter.
9) 5Oohm load.

10) Signal Generator 1OkHz - 110MHz/5Oohm.

Procedure :-

r 1) Connect the distortion factor meter and the audio
P ower meter via the ancillaries test box D6447 to
the ancillaries connector 1SK4.

2) Select AGC Off, SSB mode, USB bandwidth, MUTE Off
and REMOTE OFF.

3) Set IORV1 central, 1ORV2 fully anticlockwise
1ORV5 fully clockwise and 1ORV6 fully
anti—clockwise.

r 4) Check IF GAIN voltage range at link 2-3 is 1.25V
with IF GAIN control fully clockwise and 4.0V withr IF GAIN control fully anti—clockwise.

If necessary, adjust front-panel potentiometers
12RV2 and 12RV3 to achieve this.
5) Connect oscilloscope to 1OTP6 and measure 1.4MH2
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carrier insertion oscillator. Adjust 8RV3 on 1
synthesiser board to give 300mVpp

6) Adjust IF GAIN control for 2 volts at link 2-3.

7) Connect oscilloscope to 1OTP4 and signal
generator set at 1399kHz with 1.4MH2 IF Pad D6249 to
1OPL1. Adjust generator o/p to produce an indication
on the distortion factor meter (1kHz tone). Tune
L1,L2 and L3 for maximum AF output, reducing
generator o/p to prevent overloading of the IF.

Note level required to produce 500mVpp on
oscilloscope (typically 34uVemf). Adjust line level
potentiometer 11RV2 for lmw (OdBm) on distortion 1
factor meter.

IF AGC Adjustment

8) Adjust 1ORV2 for 1dB reduction in output on
distortion factor meter. Increase the generator o/p
by 1dB, to restore original output (this is the IF
AGC threshold level). Connect DVM to 1OTP8 and
adjust IORV4 for 2V. Measure SINAD (20-25 dB).

9] Set IF GAIN fully anti—clockwise and increase the
generator level to restore 500mVpp at IOTP4. This
should be 5OdB>threshold level. If <60dB, re—adjust
IF GAIN range to 1.25V and 4.1V (see (4) above).

10) Select 16kHz bandwidth, set generator to 1
threshold level and frequency to 1.4MHz. Adjust IF
GAIN control for 2V at link 2-3.

11) Connect the IF o/p 1SK6, terminated in 50 ohms,
to the oscilloscope. Check o/p is approx. 5OmVpp.

12) Connect a sensitive RF millivoltmeter to the IF
o/p 1SK6 and measure the IF bandwidth —6dB points
(typically 1 25—40kHz 3. 1

ld13) Set generator to 1.4 MH2 with o/p at thresho
level. Note RF millivoltmeter reading and check that
all other filters are within 3dB of each other. The
LSBIUSB position requires the generator frequency to
be offset i1kHz.

14) Set generator to 1399kHz and select 8kHz
bandwidth. Adjust line level potentiometer 11RV2 for
OdBm.

15) Set signal generator to 1.4MHz 60% modulation
(AM 1kHz). The AF output should be within 3dB of
that obtained in SSB. Measure SINAD (16—21dB).
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16) Select CW mode and BFO. Switch signal generator
modulation off. Adjust BFO pitch for peak AF output
(approx. 7O0H2—lkHz). This should be approx. 6dB
higher than the level obtained in SSB mode. Measure
SINAD (25-30 dB).

N.B. Slight adjustment to BFO coil L1 / increasing
the value of R34, adjacent to L1, to approx. 470
ohms (on Synthesiser board) may improve SINAD.

17) Select SSB mode, USB selectivity. Verify 2.0V
present at link 2-3. Set signal generator to
1399kHz, threshold level and set a reference on the
distortion factor meter.

F’ Select AGC FAST. Increase generator o/p by
60dB>threshold level and check that audio o/p does
not rise by more than 4dB. Return generator o/p to
threshold level and note that the AF o/p is restored
almost immediately.

Select SLOW AGC. Repeat as per FAST AGC, but observe
AF o/p takes approx. 6 seconds to restore.‘
18) Select AUDIO AGC. Select AUDIO AGC TIME FAST.
Increase generator o/p to 6OdB>threshold level.
Adjust 1ORV5 for +2dB rise above reference level.
Reduce generator o/p by 60dB and note pedestal
action i.e. AF o/p is restored after approx. 2
seconds.

r 19) Set generator o/p to threshold level and check
AF o/p remains within 1.5 dB for aal AaC/manual
gain settings.

20) RF AGC (perform as part of alignment of RF/1st
IF except for a board check). Select AGC FAST.
Connect oscilloscope to 1OTPll and increase
generator o/p to 54dB>threshold level. Adjust 1ORV6
to achieve 300mVpp. Adjust 10RV7 for 3V DC atr 1OTP12.

21) Ch eck 600 Ohm Line o/p centre—tap (equal
voltages across each half of the transformer).

22) Disconnect power from Receiver, and distortion
factor meter from Ancillaries Test Box D6447. Check
600 ohm line o/p is isolated from Receiver chassis,
using digital voltmeter on highest resistance range.
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5.1.4 ALIGNMENT OF lst IF BOARD

Equipment required:—

1) Digital voltmeter.

2) VHF Oscilloscope with low capacity probes.

3) Distortion Factor Meter with 600ohm termination.

4: Audio Power Meter (4-Bohm).

5) Ancillaries Test Box D6447.

6] Signal Generator 1OkH2 - 110MHz/5Oohm.

7] 10 watt RF Power Amplifier (1OkHz — 30MHz}.

Procedure :-

1} Connect the distortion factor meter and the_audio
power meter via the ancillaries test box D6447 to
the ancillaries connectors ISK4. Connect digital
volt meter to 7TP4 and adjust ?RV2 for 7.5V.

2} Check 3ODmVpp at 7TP5. Slight adjustment to BRV4
may be necessary.

3) Tune receiver to 1MHz. Select SSB/USB. AGC off.
Adjust IF gain control for 2V at link 2-3 on Main
IF audio board 10. ’

4) Set generator to 46.203MHz and introduce a signal
at 7PL6 at a level to produce an indication on the
distortion factor meter (1kHz tone).

5] Adjust 7L1 and 7L2 for max. AF 0/D. reducing
generator o/p to prevent overloading.

6} Connect oscilloscope to IOTP4 and adjust
generator o/p to produce 500mVpp (approx. 3dBuV).

7} Check SINAD is approx. 15dB.

RF AGC adjustment

8) Select AM mode, 3kHz bandwidth. Set generator to
46.204MHz. Disconnect 22PL3 and check dc voltage at
7TP1 is approx. OV.

9) Increase generator o/p to S4dB above the level
required to produce 500mVpp at IOTP4 (6 above). This
new level is the RF AGC threshold.
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10) Connect oscilloscope to 10TP11 and adjust 1ORV6
to obtain 300mVpp.

11) Adjust LORV7 for 3Vdc at 10TP12. Reconnect 22PL3
and observe signal at 10TP11 does not fall by more
than 1dB.

12) Connect oscilloscope to 1OTP12 and check for
signs of instability as generator o/p is increased
by a further 54dB, in 1dB steps (i.e. approx. 112
dBuV].

Observe signal at 1OTP11 has not risen >600mVpp.

13) Reset generator to RF AGC threshold level and
set for 1kHz mod. depth 50%. Select AGE slow and
adjust line level For OdBm.

14) Check SINAD >38dB. Increase generator o/p by
54dB, in ldB steps, checking that SINAD >38dB at all
levels.

0ver—voltage protection.

15) Fit link between board 7 pins 3-4 if a
preseleczor is NOT fitted. Disconnect link between
board 7 pins 1-2 and connect oscilloscope to pin 1.

16) Connect generator via 1OWatt power amplifier(i.e. Electronic Navigation Industries 325LA) to
Aerial input 1SKl. Adjust signal generator to 1MHz,
moduéation off and increase signal level to receiver
untii ‘diode clipping’ is observed. This occurs at
approx. 6Vpp.

Repeat the above at 80kHz and 30MHz where clipping
occurs at approx. 6.SVpp and 12.5Vpp respectively.
17) Reduce input signal to a low level, disconnect
supply and test equipment from receiver and solder
link between pins 1-2.

18) Reconnect supply and test equipment. Slowly
increase input until protection relay operates and
signal at link 1-2 increases by approx. 6dB (i.e.

F relay 7RLA opens].

19) R educe input until relay closes and signal atlink 1-2 drops approx. 5dB. Circuit hysteresis is
approx. 14dB at 80kHz. and 8dB at 3OMHz.
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5.1.5 ALIGNMENT OF RF AMPLIFIER BOARD

Equipment required:—

1) Digital Voltmeter.

2) VHF Oscilloscope with low capacity probes.

3) Distortion Factor Meter with 600ohm termination.

4) Audio Power Meter (4-Bchm).

S) Ancillaries Test Box D6447.

6) Spectrum Analyser 10kHz-110MHz.

7) Two Signal Combining Pad 5Oohm.

8) Signal Generator 1OkHz - 110MHz/50ohm.

9) Signal Generator 1OkH2 — 110MHz/S0ohm.

Procedure :-

1) Connect the distortion factor meter and the audio
power meter via the ancillaries test box D6447 to
ancillaries connectors 1SK4 and 1SKl0. Adjust
receiver to 1MH2, wideband, SSB mode, USB
selectivity, AGC on, RF sensitivity max.

RF amplifier adjustment

2) Connect digital voltmeter to 41TP4 and adjust
41RV3 for Svdc. Set 41RVl and 41RV2 central.

3) Observe first oscillator injection at 41TP3
approx. 45OmVpp at 29MHz.

N.B. It is essential that a VHF oscilloscope with
low capacity high impedance probes is used for this
measurement. Earth leads should be kept as short as
possible.

4) Introduce a signal 1.001MHz 0dBuV emf at aerial
input ISK1 and adjust line level for approx. OdBm
(1kHz tone).

5) Adjust 41RV1, 4lRV2 by equal amounts to produce a

SINAD of 14—15dB.

6) Two techniques for balancing the RF amplifier may
be employed :-
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Method 1:

Connect an oscilloscope with two low capacity probes
to 41TP2 and 41TP3 and increase signal to 100dBuV
emf. Display both traces and equalise the amplitude
with a slight adjustment to 41RV1 and 41RV2.

F N.B. As these signals are in ’anti—phase’ the ‘ADD’
or 'SU M’ facility may be utilised in order to
produce a net zero result.
Method 2:

Introduce a signal at aerial input 1SK1 of 23.102MHz
8OdBuv emf with the receiver tuned to lMHz AGC off.
The resulting second order intermodulation product
in the RF amplifier produces the 1st IF frequency of
46.204MHz. This may be minimised with a slight
adjustment of 41RV1 and 4lRV2.

Ensure that a SINAD of 14-l5dB for a OdBuV emf
input signal may be attained after either of these
adjustments has been carried out. ' ,

Performance check

7) Check sensitivity as Table 5.2 which shows how
sensitivity is reduced below 160kHz.

Table 5.2
Typical Sensitivity Performance

uV<———i/p———>dBuV Tune SINAD
emf Frequency Ratio

1 - O >16OkHZ >l2dB
F 2 6 >5OkH2 l5dB

5 14 1OkHZ l5dB

B) Check SINAD with an input signal of 60dB/uV emf
is >38dB on both main audio and 600ohm audio
outputs.

9) Check AGC range from the threshold point.
Typically a change in input of 9OdB above the AGC
threshold will produce less than a 3dB change in
output.

10) In—band intermodulation measurement. Tune
receiver to 2MH2, 8kHz bandwidth, AGC fast. Inject

F two signals via a combining pad at aerial input 1SK1
as Table 5.3.
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l
Table 5.3 1

Intermodulation Frequencies

mV<-—-i/p level emf———>dBuV Input
at receiver Frequency

200 86 2.0005MH2
200 86 1.9995MHZ

11) Measure in—band intermodulation products in AGC
fast and AGC slow using a spectrum analyser
connected to IF o/p 1SK6 (typically >-4OdB).

N.B. Where the in—band intermodulation products are
high some improvement may be gained by the following
slight adjustments:—

i) RF AGC threshold 10RV6 may be lowered (rotate
clockwise). ' ,

ii) IF gain distrubition pot lORV1 may be changed ‘R
from it's central position.

iii) IF AGC threshold may be lowered by up to 1dB. 1
See Section 5.1.2 and 5.1.3. i

5.1.6 REAR PANEL ASSEMBLY TEST PROCEDURE

Equipment required:—

1) Digital Voltmeter.

2) 1000Vdc 'Megger’ Insulation Tester.

3) AC Current Meter.

4) 10 Amp dc Constant Current Power Supply.

5) 4 off Variable Load Resistance For dc supply.

The following electrical safety checks should be
carried out on a complete receiver when any Mains
Supply related part has been replaced and the
results compared with the orignal test results.
N.B. Replacement parts related to the Mains Supply
must be exactly as those specified in the Parts
List.
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ETectricaT Safety Checks

1) ELECTRICAL STRENGTH. The insuTation between the
mains connector Tive and neutraT (joined together)
and the mains connector earth is measured with a dc
voTtage of lOO0v from a 'Megger' insuTation tester
appTied for ten seconds. The resistance must be
greater than 1OOMohm.

2) EARTH CONTINUITY. The earth continuity from the
mains connector earth pin to the front and rear
paneT metaTwork is tested with a current of at Teast
1O amps. The resistance must be Tess than O.1ohm.

3) EARTH LEAKAGE. The earth Teakage current must be
measured, with aTT other earths disconnected, whiTst
powered from the normaT mains suppTy. The Teakage
current shouTd be Tess than 500uA under aTT
conditions.

The dc suppTy capabiTity may be checked by
connecting Toads to the four suppTy outputs and
comparing the resuTts as foTTows:-

Tabie 5.4
DC SuQpTy : 'On Load’ Currents

Output Idc +Vout ToTerance

14PLl 400mA 15.5V

14PL2 65OmA 15.5V

14PL4 500mA lO.5V

14PL5 45OmA 1O.5V

\4\./\¢\¢\/\/\/

15%

A typicaT receiver set to 28888.88OkHz, wideband
seTected, min. AF gain, haif max. dispTay intensity
and switched on for at Teast haTf an hour produces
the FoTTowing voitage anaTysis:-
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Table 5.5
DC Sugpiy : Regulator Voltage Ana1ysis

V/Reg. +0/P +I/P ref. pin

14IC1 l5.3V 2l.O5V 14.05V

14IC2 15.25V 2l.O5V 14V

l4IC3 1O.55V l6.23V 9.31V

14IC4 1O.52V 16.23V 9.28V

Tabie 5.6 §

AC SuQp1y Inputs to Rectifier Bridges

Connector . AC voitage (on 1oad)_

14PL3 1s.44v ) ‘i

15%)

14PL6 14.4V ) 1

The above assume a mains suppiy of 240V/5OHz and
ambient temperature of >l0°C.
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5.1.7 ADJUSTMENT OF INTERNAL STANDARD OSCILLATOR

Equipment Required

1) '0ff Air’ Frequency Standard.

2) Ancillaries Test Box D6447.

3) VHF Oscilloscope with low capacity probes.

Procedure

In order to allow the internal standard oscillator
accuracy to be adjusted a reference source of better
than 1 O.1ppm is required. The receiver must have
been 'on’ for at least half an hour and have
temperature stabilised in it's operational
environment. A Lissajous figure technique is used to
compare the receiver's internal frequency standard
with the output of an ‘Off Air’ frequency standard.
This method obviates the need for accurate frequency
measuring apparatus of known standard.

1) Operate the 'Off Air’ frequency standard to the
manufacturer's instruction and introduce the 1MHzr output to the receiver's aerial input 1SK1.

2) C onnect the ancillaries test box D6447 to the
receiver.

3) Tune the receiver to 29.001,000MHz (the twenty
ninth harmonic + 1kHz), AGC fast, bandwidth 8kH2,r SSB mode.

4) Connect the 1kHz output from the Off Air
frequency standard to the ‘X’ input on the
oscilloscope and connect the ‘Y’ input, via the
ancillaries test box D6447, to the 600 Ohm line
output.

r 5) Adjust the oscilloscope to display a Lissajous
figure (a ‘square’ circle) indicating a 1:1
frequency relationship.
6) Time a complete revolution of the 'square' circle
which should be of the order of thirty seconds.

7) To trim the internal standard oscillator remove
the 'bung' in the synthesiser cover and adjust 8RV2
with an insulated trimming tool.
8) Replace 'bung' in synthesiser cover and check
receiver at other harmonics of the 1MHz input.
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9) Disconnect 'Off Air’ standard, ancillaries test
box D6447 and oscilloscope.

5.1.8 ADJUSTMENT OF METER AND COR

1) Signal Generator 1OkH2 - 110MHz/5Oohm.

2) Ancillaries Test Box D6447.

3) Audio Power Meter 600ohm.

RF meter adjustment

1) Connect the audio power meter to the receiver via
the ancillaries test box D6447.

2) Tune the receiver to 1MHz, SSB/USB, AGC Fast,
meter RF, mute off, IF gain max.

3) Introduce a 1001kHz signal 5OdBuV emf at lSK1.
Adjust 1ORV3 on main IF board until tenth meter LED
is just illuminated and check linearity in
accordance with Table 5.7.

Table 5.7
RF Signal Strength LED Meter

LEDs illuminated RF input dBuV emf

1-

|-*l\>uJJ>U1O)\|(D<DO

approx. SO 1
approx. 42
approx. 33
approx. 27
approx. 22 E

18approx.
approx. 14
approx. 10 1

7approx.
approx. 4

4) Switch input signal off, receiver bandwidth 16kHz
and check that all LEDs are extinguished.

5) Reselect USB bandwidth and increase signal input
until five meter LEDs are illuminated. Select audio
AGC and observe that between four and six LEDs are 1
on.
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CZ meter

6) CZ meter is only operational when an FSK or NBFM
board is fitted and is described along with these
items.

COR meter

7) Tune the receiver to 1MHz, SSB/USB, AGC fast,
mute on, IF gain max. select COR meter.

8) It is essential that the RF meter has been
aligned prior to this procedure. Introduce a 1001kHz
signal at 1SK1 sufficient to illuminate the signal
LED — of the order —3dBuV emf.

9) Rotate the IF gain/mute level control
anti~clockwise until ten meter LEDs are justr illuminated. The signal LED is extinguished.

O1 ) Increase the input signal until the signal LED
illuminates at approx. 43dBuV—54dBuV

r 11) Record an output from the line amplifier with
the signal LED on. Reduce the input signal until the
signal LED is extinguished and observe a fall in
output of approx. 2OdB as the mute circuit operates.

12) Disconnect the signal generator and the
ancillaries test box D6447 from the receiver.

AF line level meter calibration

13) Tune the receiver to 1MH2, SSB/USB, AGC fast,
mute off, IF gain max.

14) Introduce a l.0O1MHz signal 5OdBuV emf at 1SK1.

15) Adjust 11RV2 for 1Omw on audio power meter and
lORV8 to illuminate 7 LEDs (1OmW mark) on the line
level meter.

r 16) Adjust 1ORV2 to 'working’ line level (approx.
lmw) and disconnect the signal generator and theancillaries test box D6447 from the receiver.
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5.1.9 ALIGNMENT OF NBFM BOARD

(/N Receivers oniy)

Equipment required:—

1) Digitai Voitmeter.

2) VHF Osciiioscope with iow capacity probes.

3) Distortion Factor Meter with 600ohm termination.

4) Audio Power Meter (4—8ohm).

5) Anciiiaries Test Box D6447.

6) Signai Generator 1OkHz — 110MHz/50ohm.

Procedure :-

1) Connect the distortion factor meter- via the
anciiiaries test box D6447 to anciiiaries connector
1SK4. Adjust receiver to lMHz, wideband, FM mode,
16kH2 seiectivity, AGC FAST, CZ Meter.

2) Introduce a signai 1MHz 6OdBuV emf, modulation
off. at aeriai input 1SK1.

NBFM adjustment

3) Set 40RV2 centrai and, monitoring 4OIC1—8 with
osciiioscope, tune 4OL2 for maximum o/p (core
approx. fiush with top of can).

4) Connect digital voitmeter to 40TP4 and adjust
4OL2 for 3.5Vdc. Adjust 40RV2 for centre defiection
of CZ meter (meter LED to be just ieft of the ‘CZ’
mark).

5) Check operation of the CZ meter by increasing and
decreasing the input frequency by 1—1.5kHz and ‘

observing meter moving to the extremes of it's range
(meter moves ieft with increasing frequency).

6) Restore input frequency to 1MHz 6OdBuV emf,
frequency moduiation 400Hz with peak deviation 3kH2.

7) Monitoring 4OTP1 with osciiioscope tune 40L1 for
maximum o/p.
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8) Measure SINAD >30dB i.e. 3% THD.

N.B. Siight adjustment of 4OC13 may improve noise
performance.

9) Measure audio response as Table 5.8.

Tabie 5.8
NBFM Audio Response

0/p freq, o/p 1eve1 (OdBm 600ohm line)
3OOHz +1
4OOHz O

1kHz -5.5
3kHz -17
6kHz -36

Squeich adjustment

10) Adjust input frequency to 1MHz —3dBuV' emf,
r‘ frequency moduiation 4OOHz with peak deviation 3kHz.

Adj'ust 4ORV1 so that the Front Panei ‘Signal Lamp’
is just i11uminated.

r] 11) Remove the input signai and check that the
Signai Lamp’ is extinguished.
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5.1.10 ALIGNMENT OF FSK BOARD

(/K Receivers only)

Equipment required:—

1) Digital voltmeter.

2) VHF Oscilloscope with low capacity probes.

3) Audio Oscillator 1OHz - 2OkHz.

4) Signal Generator l0kHz — 110MHz/50ohm.

5) 15.5Vdc Regulated Power Supply.

Procedure :-

FSK Module Test

1) Remove FSK PCB from receiver as described in
Section 5.2.14 FSK BOARD.

to FSK ON/OFF input 42PL1—4 and check the outputs
of both voltage regulators.

42105 = +ev )

) i 5%

42IC8 = +5V ) H

3) Short circuit audio input 42PL1-6 to ground and
and monitor 42TP2 with digital voltmeter. Set 42RV3
central and adjust 42RV2 for 6.6Vdc (ip.1Vdc).

4) Monitor 42TP3 with digital voltmeter and adjust
42RV3 so that the former is the same as 42TP2 i.e. 3

l
6.6Vdc (1O.1Vdc).

S) Iterate steps 3 and 4 until interaction ceases.

6) Disconnect FSK ON/OFF input and check that the

'lE
§

"l

'1

1

'1

2) Connect 15.5Vdc supply to FSK board 42PL1-2 and l

‘1

l
1

l
l

3

~:

‘l

‘l
l

eJ

voltage at either 42TP2 or 42TP3 falls to 5.5Vdc 1
h(1Q.25Vdc) depending upon the setting of switc

42sw1 and that the alternate ‘Test Point’ remains at
6.6Vdc.

7) Reconnect FSK ON/5?? input to 15.5Vdc power
supply. Remove short circuit across audio input and
introduce 1.7kH2 (i1OHz) sinewave from audio
oscillator at 42PL1-6. Monitoring output at 42IC1—5
with oscilloscope, increase audio input until
limiting is observed at approx 700mVpp for an input
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of 2OmVpp (#3OmVpp).

8) Observe 600—800mVpp at 42IC4—5 for an input of
100mVpp.

9) Peak output 42104-13 with 42RV1 approx.
400—500mVpp.

r 10) Monitoring 42TP4 with an oscilloscope, check
that the setting of 42RV1 (step 9) coincides with
the O/5V switching point — slightly re-adjust 42RV1if necessary (checking setting of 42RV3 first i.e.
steps 3-5).

11) Monitor FSK output at 42PL2—l, meter output at
42TP1 and check performance as Table 5.9.

Table 5.9
FSK/Meter Output Levels

Input Freq. Output Level Meter o/p (42TP1)

>1."/ - 3.0kHz -10v 11v ov (42RV4 central)
<1.7 — 1.0kHz +1OV 11V 5V (42RV4 central)

The switching point should be ‘clean’ and free from
instability.

FSK Module Test in Receiver

12) Install FSK PCB in receiver as described in
Section 5.2.14 FSK BOARD.

13) Select FSK (FM) Mode, AGC Fast, Max Sens. and
adjust receiver to 1MHz with BFO at +1.7kHz.

14) Monitor FSK output at Remote Connector 1PL1—1
with oscilloscope.

15) Select CW Mode and check that the output isstatic i.e. no transitions. Check that switch 42sw1
inverts the output level — leave at —1OVdc (42SW1
away from PCB edge).

16) Select FSK(FM) Mode. Introduce a signal of 1MHz
lOdBuV emf. 8OHz deviation (l6OHz shift), externally
modulated with 25Hz square wave (approx. 5OBaud) at
1SK1.

17) Observe 1:1 MARK/SPACE ratio adjusting 42RV1/3
as required.

F 18) Select Meter CZ and adjust 42RV4 so that the
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fifth LED is illuminated for a 1:1 MARK/SPACE ratio.
Adjust tuning (Rx) and observe change in meter
reading with corresponding change in MARK/SPACE
ratio.
19) Re—tune receiver to 1MHz and reduce input signal
until output waveform starts to ‘break up’ at
approx. -1OdBuv.

20) Observe that an increase in signal level to
approx. 60dBuv produces no significant change in
MARK/SPACE ratio.
21) Decrease signal level to 1OdBuV and increase
modulation frequency to 15OHz (300 Baud) and I
observe no significant change in output MARK/SPACE
ratio.
22) Increase deviation to 5OOHz (1kHz shift) and
decrease modulation to 1OOHz (200 Baud) and observe
no significant change in output MARK/SPACE ratio.
23) Disconnect signal generator and oscilloscope
from receiver and perform ‘off air’ tests using
teleprinter.
5.1.11 ALIGNMENT OF EXTERNAL STANDARD BOARD

(/S Receivers only)

Equipment required:—

1) Digital voltmeter.

2) VHF Oscilloscope with low capacity probes.

3) Signal Generator 1OkHz — 110MHz/5Oohm.

Procedure :-

1) Check power supply 15.5V present at connector
1SK1-4 (flying lead).

2) Observe 5.6MHz 15Vpp with oscilloscope at 1SKl—1.

3) Make link between pins 5 and 6 i.e. 1MHz
operation and introduce a 1MHz signal, 500mVpp at
17PLl—l.

4) Monitor output at 17TP3 with oscilloscope and '3'
observe 1Vpp. Observe AGC action of 17IC6 (SL1610). 5
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5) Adjust 17RVl so that Externai Standard LED on
Front Pane1 is just i11uminated for 500mVpp input at
17PL1—l.

6) Remove 1MHz input and observe the Externai
Standard LED extinguished.

r’ 7) Se1ect BITE mode on receiver and select BITE test
O4 . ‘PASS’ is dispiayed with 1MHz signa1 present and
'SPARE’ is dispiayed with 1MHz signal absent.

8) Check that 'offtuning' the 1MHz input at 17PL1-1
by i20Hz causes BITE test O4 to display 'FAIL'.
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5.1.12 FRONT PANEL ASSEMBLY MICROCOMPUTER

Refer to circuit diagrams BP1953 and BP1992 bound at
rear.

Equipment required

1) VHF Oscilloscope. Greater than 120MHz bandwidth,
dual channel with 50 Ohm and high impedance inputs
on both channels. High impedance approximately 10
Mohm in parallel with 7pF (using a 10x probe).

2) EPBOOO EPROM Emulator. with BSC-8 Buffered
Simulator Cable (G.P. Industrial Electronics)
(EM/SC).

3) Front Panel Test Box D6247.

4) Regulated Power Supply +15.5V/SA.

Initial Checks

The following checks are of the basic Microcomputer
Board ’internal' control signals.

Step 1. Remove the front panel assembly from the
receiver (see section 5.2.2).

Step 2. Access the Microcomputer Board (see section
5.2.4). i

Step 3. Connect Front Panel Test Box D6247 to l2PLl
and a +15.5V regulated power supply.

Step 4. Check that the output of voltage regulator

Step 5. Check that pin 4 of 13IC15 (MCT2) goes high

12PL1, exceeds a maximum of 9.8V and goes low when
the supply falls below a minimum of 8.5V. Note that
the supply to the Microcomputer Board is via diode
12D3.

Step 6. Check that each time the supply rises above
the upper level found in step 5, an approximately
0.1 to 0.25 second low going RESET pulse is
generated at the collector of 13TR1 (BC547B). Note
that this level can be checked at pin 1 Of 13PL2. 1
This is a useful initial check if a

Microcomputer/control fault is suspected, since pin
1 of 13PL2 can easily be accessed by just removing 1

llthe top dust cover of the complete receiver and then
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generating the RESET pulse by connecting the mains
power supply.

Step 6. Check the enable pulses at 13TP1/2/3.

EPROM Verification

If a control fault is suspected, the programs stored
in the two Microcomputer Board EPROMs can be checked
as follows. Note that the Microcomputer Board has
two EPROMs, 12972P and 12973P, each with a different
stored program, and that to check these, a known
good EPROM of each program type will be required.
Generally three such EPROMs of each type should be
retained to enable verification of the known good
EPROMs themselves by comparison against each other
(a faulty one would be recognised as being different
from the other two).

Step 1. Remove the front panel assembly from the
receiver (see section 5.2.2). '

Step 2. Access the Microcomputer Board (see section
5.2.4).

Step 3. OBSERVING THE USUAL ANTI—STATIC PRECAUTIONS
carefully remove the two EPROMs, 13IC8 and 13IC9,
from their sockets and store them on conductive foam
pads.

Step 4. Obtain a known good EPROM of each program
type.

Step 5. Select ‘Z764 A’ on the EPBOOO by pressing
<FN>, <DEV> and using its up and down cursor keys as
necessary.

Step 6. Press <RST> on the EPBOOO and ensure the
green power indicator above the zero insertion force
(ZIF) socket on the EPBOOO is off.
Step 7. Carefully insert one of the known good
EPROMS into the 28 pin ZIF socket with pin 1 towards
the top left—hand side. Press <FN>, <STOR> to
transfer its contents into the EPBOOO.

Step 8. Press <RST> again and remove the known good
EPROM replacing it with the equivalent suspect EPROM
from the receiver.
Step 9. Press <FN>, <VFY> to check the contents of
the suspect EPROM with that of the known good EPROM
now stored in the EPBOOO. A ‘PASS’ display indicates
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the suspect EPROM is correct, a 'FAIL' display '1lt 1indicates it is fau y.

Step 10. Repeat with the other receiver EPROM and
known good EPROM remembering to press <RST> each
time before loading or unloading the ZIF socket to
ensure power to the socket is first removed.

The Microcomputer generates strobe pulses for
various control ICs on the Microcomputer Board
itself and on the Interface Board. The functions of

Address Strobe Checks

‘E

1

l

M..i_,,|

1 i

ii

.»

these ICs are detailed in 'SECTION 4 : CIRCUIT 1
DESCRIPTION’ and in the following section. The
Interface Board circuit diagram BP1992, bound at
rear, also indicates the general functions of the
Interface Board control ICs (pins 10 to 17 inclusive
of 13PL3/12SK2). If a fault occurs in a particular
control operation, the address strobes to the
associated ICs should be checked. For example, for 1
faulty keyboard operation, the address strobes to i
12IC15 and 12IC16 should be checked via pins 10
(READ KEYBOARD '2007') and 11 (WRITE KEYBOARD '1
'2006’), respectively, of l3PL3/12SK2, through to §

pin 15 of 12IC14 or pin 11 of 12IC16. A method of
generating regular address strobes, which can be

l

Ll

easily monitored on an oscilloscope, is given as 1
follows. Note that each control IC has a its own *
numerical address ('2007' and '2006’ in the previous
example) which is given on circuit diagram BP1992. '1

Step 1. Remove the front panel assembly from the
receiver (see section 5.2. .

Step 2. Access the Microcomputer Board (see section
5.2.4).

Step 3. OBSERVING THE USUAL ANTI—STATIC PRECAUTIONS
carefully remove the two EPROMs, 13IC8 and 13IC9,
from their sockets and store them on conductive foam
pads.

Step 4. Ensuring that it is not switched on, connect
the EPBOOO via the BSC-8 buffered simulator cable
to the EPROM socket for 13IC9. Note that the BSC—8 ~
requires the 28 pin lead option and requires
internal switch settings to be made for 2764A type
EPROMS. Ensure, in particular, that the connector is
fitted into the EPROM socket correctly ( pin 1 of
the cable plug to the marked end of the EP
socket). It is advisable to use an intermediate
socket between the emulator plug and the board
socket in order to avoid damage to the latter by
large pins
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F

“'1

Step 5. Switch the EPSOOO on and select '2764A' by
pressing <FN>, <DEV> and using its up and down
cursor keys as necessary. Press <RST> and enter the

The control IC function, the associated address and
ri short program, given in Table 5.7, into the EP8000.

te st points are given in Table 5.8.

F‘ Step 6. Press <DMA> on the EP8000 and apply +15.5V
T to

F

f

12PLl pin 10, +1O.5V to 12PL1 pins 4 and 6,
ground returns to pins 9, 5 and 7 respectively
(Interface Board). The Microcomputer should RESET
and run just the short simple test program entered
into the EPBOOQ. This program just does a repetitive
load from the specified address simply to obtain a
repetitive address strobe pulse, the actual loading
being inconsequential.

F. Step 7. Monitor the appropriate test point, in Table
5 8,

F

T

T

F
G

.

F

F

F

F

F

. where the waveforms shown in Figure 5.4 or 5.5
should be found.

Figure 5.4
Address Strobe Test (1L
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Figure 5.5 Q
Address Strobe Test (ZL
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Step 8. If a check of another address strobe is
required, first remove a11 power to the Interface
Board, press <DMA> on the EP8000, rep1ace the
origina1 address in the EP8000 program (xxyy) with
the new address, press <DMA> again and re-appiy
power to the Interface Board.

Tabie 5.10
Address Strobe Test Program

Address Code Mnemonic

3000 B6 LDAA
3001 xx see Table 5.8
3002 yy see Table 5.8
3003 7E JMP
3004 E0 back to prog-
3005 O0 ram start

4FFE E0 RESET
4FFF 00 Vector
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Tabie 5.11
Function Address xxll

Function xxyy Monitor Points/waveform

V 2Kbyte RAM 0000 pin 15 of l3IC13 / Fig 5 4
D1'n 18 Of 13IC5 / Fig 5.5

D/A Write 2000 pin 14 of 13IC13 / Fig 5 4
Meter Dot/Bar pins 4/5 of 13IC3 / Fig 5 4

Tuning knob, 4000 pin 13 of 13IC13 / Fig 5 4
Pre—se1ector pin 15 of l3IC1 / Fig 5.4
motor controi

2nd EPROM C000 pin 9 of 13IC13 / Fig 5.4
pin 18 of 13IC8 / Fig 5.4

A/D Read 2001 pin 14 of 13IC3 / Fig 5.5
pin 16 of 13PL3/12SK2
pin 2 OF 12IClO / Fig 5.5

RF/IF Write 2002 pin 13 Of 13IC3 /Fig 5.5
pin 15 of 13PL3/12SK2
pin 11 of 12IC6 / Fig 5.5

Status/Remote 2003 pin 12 of 13IC3 / Fig 5.5
Read pin 14 of 13PL3/12SK2

pins 1/15 of 12IC4 /Fig

Synthesiser 2004 pin 11 of 13IC3 / Fig 5.5
write pin 13 of 13PL3/12SK2

pin 11 of 12IC7 / Fig 5 5

Dispiay and 2005 pin 10 Of 13IC3 / Fig 5.5
Remote Write . pin 12 of l3PL3/12SK2

pin 11 of l2IC7 / Fig 5.5

Keyboard write 2006 pin 9 of 13IC3 / Fig 5.5
/Setup pin 11 Of 13PL3/12SK2

pin 11 OF 12IC16 / Fig 5 5

Keyboard Read 2007 pin 7 of 13IC3 / Fig 5.5
pin 10 Of 13PL3/l2SK2
pins 1/15 of 12IC14/15 /
Fig 5.5

Page 33 of Section 5



13 FRONT PANEL ASSEMBLY CONTROL FUNCTIONS

Refer to circuit diagrams BP1953, BP1992 and BP1996
bound at rear.

Front Panel Controls

GAIN’ and ‘LINE LEVEL’) and displays can be verified
with the front panel assembly removed from the
receiver. Details of the operation of each control
are given in section 3.1 ‘Controls’. Correct
operation of the corresponding receiver circuitry
however, can obviously only be verified with the
assembly connected to the receiver. If correct
operation is not obtained in this circumstance, then
the fault may lie in the Interface Board control ICs
or serial to parallel converters. Table 5.9
indicates the ICs used to control the various

control of a section, the appropriate ICs can
checked for digital logic level activity at the‘
outputs (inputs are generally in common). To' gain
better access to the Interface Board, the front
panel assembly can be moved to its 'forward’ test
position (see section 5.2.1 Front Panel Access). It
is important before any ‘logic analysis’ takes place
on either the Interface or Display boards that the
voltage regulator 12ICB (SV) is checked and the
supply to all associated integrated circuits.

Table 5.12
Control Integrated Circuits

Section Control via —

Synthesiser 12IC7 and connector 12RS3

Pre—selector 12IC6, 12IC3. Pre-selector

Operation of all front panel controls (except ‘AF 1

receiver sections. If a fault is suspected in the
be 1
ir

3

l
3

l
'1

5

and RF/1st IF motor driven gang via pulse on 1
4pin 11 of 13PL2/12SK1 and pin

of connector 12RS4.

Main IF /Audio 12IC6, 12IC4, 12IC3 and
12IC2

Display and 12IC7
Remote output

Remote input 12IC5
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Table 5.12 (continued)

Section Control via —

Synth. unlock, 12IC4
Ext. Std. Lock
Mute/Signal

Keyboard 12IC14, 12IC15 (Read),
12IC16 (Write)

Main Tuning Pulses from knob via pin 2 of
Knob l2RS5 and pin 7 of 13PL2/12SK1

F when knob turned clockwise ('up').
Pul ses from knob via pin 1 of
12RS5 and pin 4 of 13PL2/12SK1r when knob turned anti-clockwise
( 'down').

Output Control IC Tests

f‘ If faults are suspected in output control ICs 12106,
12I C17 or 12IC16 and the address strobes to them
have been checked (see previous section 5.1.9), thetest program given can be modified to check that the
outputs of these ICs are functioning. The full
procedure is as follows.

r' Step 1. Remove the front panel assembly from the
re ceiver (see section 5.2.2).

[ Step 2. Access the Microcomputer Board (see section
5 2 4)

Step 3. OBSERVING THE USUAL ANTI—STATIC PRECAUTIONScarefully remove the two EPROMs, 13IC8 and 13IC9,
from their sockets and store them on conductive foam
pads.

r. Step 4. Ensuring that it is not switched on, connect
the EPBOOO via the BSC-8 buffered simulator cable
to the EPROM IC socket for 13IC9. Note that the
BSC-8 requires the 28 pin lead option and requiresinternal switch settings to be made for 2764 type
EPROMS. Ensure, in particular, that the connector isfitted into the EPROM socket correctly ( pin 1 of
the cable plug to the marked end of the EPROMsocket). It is advisable to use an intermediate
socket between the emulator plug and the boardsocket to avoid damaging the latter by large pins.

F Step 5. Switch the EPBOOO on and select '2764 A’ by
Q P

pressing <FN>, <DEV> and usin its u and down
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cursor keys as necessary. Press <RST> and enter the
short program, given in Tabie 5.10, into the EPBOOO.
The output controi IC function, the associated
address and test points are given in Table 5.11.

Step 6. Press <DMA> on the EPBOOO and appiy +15.5V
to 12PL1 pin 10, +1O.5V to 12PL1 pins 4 and 6,
ground returns to pins 9, 5 and 7 respectiveiy
(Interface Board). The Microcomputer shouid RESET
and run just the short simp1e test program entered
into the EPBOOO. This program just does a repetitive
Toad of a1ternating data into the seiected IC’s
outputs.

Step 7. Monitor the appropriate test point, in Table ‘T
5.11, where the waveforms shown in Figure 5.6 shou1d
be found.

Figure 5.
Output Controi Tesg

TEKTRONIX 485

--|—l~T4I>-I~l-—-l—i-+-i-

i f_. _

I

2V::1CnW .‘ . OV

-—H—|—i—l—H-l—|—l—H—i--.*-H-

T

1pS=1cm
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Step 8. If a check of another output IC is required,first remove a11 power to the Interface Board, press
<DMA> on the EP8000, repiace the origina1 address in
the EP8000 program (xxyy) with the new address,
press <DMA> again and re—app1y power to theInterface Board.

Tabie 5.13
Output Controi IC Test Proqram

Address Code Mnemonic

3000 86 LDA#
3001 55 01010101
3002 B7 STAA
3003 xx see Tab1e 5.11
3004 yy see Tabie 5.11

3005 86 LDAA
3006 AA 10101010
3007 B7 STA#
3008 xx as above
3009 yy as above
300A 7E JMP
300B E0 back to prog-
300C O0 ram start

4FFE E0 RESET
4FFF 00 Vector_----------____--___--------.__--_

-—o0o——

Tabie 5.14
Output IC Address xxvv

_--._____-______-----.-----_----_---_____------___----_
Function xxyy Monitor Points

Synthesiser 2004 pins 2, 5, 6, 9, 12,
Write 16, 19, of 12IC7. Pins 3 and

5/10 inc of 12RS3

Dispiay and 2005 pins 2, 5, 6, 9, 12, 17,
Remote output 15, 16, 19, of 12IC10.

Pins 1/2 of 12PL4.

Keyboard Write 2006 pins 2, 5, 6, 9, 12,
and receiver 15, 16, 19, of 121016
settings Pins 1/6 inc. of 12PL5
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Input Control IC Tests

If faults are suspected in input control ICs 12IC4, q
l2IC5 or 121015 and the address strobes to them have
been checked (see previous section 5.1.9), the test
program given can be modified to check that the
inputs of these ICs are functioning. The full ,

procedure is as follows.

Step 1. Remove the front panel assembly from the
receiver (see section 5.2.2). ‘

Step 2. Access the Microcomputer Board (see section
5.2.4).

Step 3. OBSERVING THE USUAL ANTI-STATIC PRECAUTIONS
carefully remove the two EPROMS, 13IC8 and 13IC9,
from their sockets and store them on conductive foam
pads.

Step 4. Ensuring that it is not switched on, connect
the EPBOOO via the BSC-8 buffered simulator.cable
to the EPROM IC socket for 13IC9. Note that the
BSC-8 requires the 28 pin lead option and requires
internal switch settings to be made for 2764 type
EPROMS. Ensure, in particular, that the connector is
fitted into the EPROM socket correctly ( pin 1 of ‘Q
the cable plug to the marked end of the EPROM ‘

socket). It is advisable to use an intermediate
socket between the emulator plug and the board
socket in order to avoid damaging the latter by
large pins.

Step 5. Switch the EP8000 on and select '2764 A’ by 1
pressing <FN>,<DEV> and using its up and down cursor
keys as necessary. Press <RST> and enter the short
program, given in Table 5.12, into the EPBOOO. The
control IC function, the associated address and test
points are given in Table 5.13.

Step 6. Press <DMA> on the EPBOOO and apply +15.5V
to 12PL1 pin 10, +10.5V to 12PL1 pins 4 and 6,
ground returns to pins 9, 5 and 7 respectively
(Interface Board). The Microcomputer should RESET
and run just the short simple test program entered
into the EPBOOO. This program just does a immediate
repetitive transfer of an input IC’s settings to the
output of 12IC17 where they can be monitored.

Step 7. Monitor the ’DO’ output of 12IC17 (pin 19)
with the oscillocsope, and short the ‘D0’ input of
the selected input IC to ground. The ’DO’ output of
12IC17 should fall to a logic zero (less than 0.5V).
Remove the short on the selected input IC and the
’DO’ output of 12IC17 should immediately rise to a
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iogic one (greater than 2.4V). Repeat this using ther D1 to D5' ' ' ' inputs monitoring the '01’ to ‘D5’outputs respectiveiy. Shorting points for specific
contro1 functions are given in Tab1e 5.13.

F St ep 8. If a check of another input IC is required,first remove a1] power to the Interface Board, press
<DMA> on the EP8000, replace the originai address inthe EP8000 program (xxyy) with the new address,
press <DMA> again and re~app1y power to theInterface Board.

Tab1e 5.15
Input Contro1 IC Test Program

Address Code Mnemonic

3000 B6 LDAA
3001 xx see Tabie 5.8
3002 yy see Tab1e 5.8
3003 B7 STAA
3004 20 Output IC
3005 05 12IC10
3006 7E JMP
3007 E0 back to prog-
3008 00 ram start

4FFE E0 RESET
4FFF 00 Vector

——o0o——

- Tab1e 5.16
Input IC Address xxll

Function xxyy Shorting Points

Seriai Input 2003 pin 12 of 12IC5 or
pin 3 of 12PL3
('D0' monitored at
pin 19 of 12IC17)

Scan/Sweep Hoid 2003 pin 14 of 12IC5 or
pin 2 of 12PL3
('D1' monitored at
pin 2 of l2IC17)
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Tabie 5.16 (continued)

Function xxyy Shorting Points

Ext. DC 2003 pin 2 of 12IC4 or
pin 1 of 12PL3
( D2 monitored at
pin 16 of 121017) ‘

Ext. Std. Lock 2003 pin 10 of 12IC4 or
pin 2 of 12PL2

3

('D3' monitored at
pin 5 of 12IC17)

BFO Uniocked 2003 pin 6 of 12104 or
pin 4 of 12RS3
('D4' monitored at
pin 15 of 12IC17) 1

Main Loop 2003 pin 12 of 12104 or '1
RS3Uniocked pin 1 of 12

(’D5’ monitored at‘
pin 6 of 12ICl7)

Mute/Signai 2003 pin 14 of 12IC4 or
pin 2 of 12RS1
( D7 monitored at 1
pin 9 Of IZICI7) i

Keyboard Read 2007 pins 2, 14, 12, 6, 10 '1
14 1of 12IC15 and pin

of12IC14 or pins 14/8 inc.
of 12PL5
(‘D0/D6’ inc. monitored at
pins 19, 2, 16, 5, 15.
6, 12, of 121017)

A/D Converter 2001 Varying the vo1tage at 12TP4
Read wi11 vary the state of pins

A simiiar state ’D0/D6’ may
be monitored at pins 19
16, 5, 15, 6, 12 of 12IC17

13/20 inc. of 12IClO. 1

. 2,
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F D

5.1.14 ALIGNMENT OF RF PRE—SELECTOR

(/A Receivers only)

Equipment required:—

1) Digital voltmeter.

2) VHF Oscilloscope with low capacity probes.

3) Distortion Factor Meter with 600ohm termination.
4) Capacity Measuring Bridge, Range 15pF — 400pF

5) Ancillaries Test Box D6447.

6) Signal Generator 1OkHz — 110MHz/5Oohm.

The alignment may be split into two stages :-
i) Mechanical alignment of the motor—gearbox-gang
assembly and electrical setting of the associated
servo circuitry. This should only be attempted if a
part of the said circuitry or assembly has been
replaced resulting in the original settings beinglost.

F. ii) Alignment of ranges (except the low pass filter
which requires no adjustment).

F‘ 1) With

Mechanical Alignment

the supply removed — disconnect the four
relay boards from the pre—selector unit and connect
the capacity bridge across a section of the tuning
gang. Connect the bridge as near as possible to the
gang stator in order to minimise stray capacity.

2) Connect the distortion factor meter and the audio
ower meter via the ancillaries test box D6380 toancillaries connectors 1SK4 and 1SK1O and reconnect

the supply. Adjust receiver to wideband on, SSB
mode, USB selectivity, AGC on, RF sensitivity max.

3) Set potentiometer 2RV2 to central position,
ensure that all coupler screws in A, B, C and D
couplers (Figure 5.7) are loose and ensure wiring

N.B. On

from board to servo potentiometer 2RV1 is as Figure
5 8 (if wiring has been disconnected previously).

no account should the servo potentiometer
2RVl be continuity tested with a current higher than
1mA in order to avoid 'marking' the resistancetrack
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Figure 5.7 1
Pre—se1ector Coupler Positions

MOTCR

- » GANG CAPACHOR

A B c 0 '1
seavo

POTENTIOMETER I GEARBOX
| | | I | 1 I 1 1 | 1

COUPLERS COUPLERS ‘\ “ i | ‘I

ALL COUPLERS EXCEPT'N
HAVE 2 ALLEN SET SCREWS

Figure 5.8
Servo Potentiometer Wiring

\ PQTENTIOMETER PINS
5 4-——-—-—Q\-
3 —-—7——O ,

To BOARD PINS 4 C VIEW INTO SERVO

i

Page 42 of Section 5



4) Ensure that board pin 3 is approx. 2.5V.
Ensure that board pin 5 is approx. 1.1V.
Ensure that board pin 4 varies between 1.1V
and 2.5V as 2RV1 is turned.

5) Tighten screws in couplers A and B and checkthat each gang section is approx. 15pF minimum and
378pF maximum. Rotate manually to achieve this.
6) De-select ’Wideband' i.e. pre—selector on andr’ tune to 585kHz. The motor will settle in a certain
D osition. Set the gang to approx 36pF per section
and lightly tighten couplers C and D.

r 7) Tune to 296kHz and observe gang turning to near
max. capacity. If the gang is fully meshed i.e. ‘end
stopped’ tune up from 296kHz with the control knob
and adjust 2RV2 so that at 296kH2 a capacity of
365pF per gang section may be achieved.

attained. The mechanical ad'ustment at 585kHz
r 8) Iterate 6) and 7) until both capacities are

J
provides the set point while adjustment of ZRVZ at
296kHz provides the ’range’.

9) Verify capacity 3l1pF at 31SkH2 and 118pF at
450kHz.

10) The 5V control pulse from the microcomputer may
be measured at the non-earthy end of 2R22 (47k).

315kHz 585kH2 Pulse Rep. Freq.

1.2mS 1.8mS 40mS

11) Tighten all screws in couplers A, B, C, and D,
disconnect the supply and refit all circuit boards.

12) Connect supply and verify operation.

Range Alignment

13) Ranges one to eight are aligned in a
conventional manner using the tracking points given
in Table 5.14. Figure 5.9 shows positions oftrimmers and coil cores. Trimmers should be peaked
at the appropriate HF tracking points and coil cores
at the LF tracking points. Insertion loss should be
compared to 'Wideband' at these points and thetracking check point and not be greater than 6dB.
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~ Tabie 5.
Pre~se1ector Tracking Points

ange HF Track LF Track Tracking Check Point

292kHZ 158kHZ 25OkH2
585kHZ 315KHZ 51OkH2
117OkHZ 62OkHZ lOOOkHZ
243OkHZ 124OkHZ 2l4OkHZ
4900kHZ 2600kHZ 4200kHZ
9800kH2 5lOOkHZ B600kHZ
19500kH2 10300kHZ 18500kHZ
29500kH2 20400kHZ 28000kHZ

Fina11y check 'Range 9' insertion Toss (compared to
r

1

D

Wideband' seiected at 148kHz, 100kHz, 5OkHz and
OkHz). Insertion Toss shouid not exceed 6dB at any
oint.

N.B. The receiver does not have to be exactiy set to
t
(

t
C

e

s
I

he above frequencies to obtain correct .a1ignment
within 12kHz is satisfactory). when adjusting at
he HF tracking point, or checking at the ‘Tracking
heck Point’ rock gang side to side, (by Iightiy
asing coupiers C/D to either side) to ensure
etting from either direction of ’rock’ produces a

peaked’ output within 1dB.
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MODULE ACCESS AND REMOVAL

5.2.1 FRONT PANEL ACCESS

1) Remove top and bottom dust covers.

2) Loosen M4 fixing screw in either sidepanei s1ot

siide forward into it's 'forward test position .

Tighten fixing screw in either sidepanei siot.
3) This position is also recommended for use when
inserting or removing connections to this assembiy.

5.2.2 FRONT PANEL ASSEMBLY

1) See section 5.2.1.

2) Disconnect aii ieads to the assemb1y and remove
both sidepanei M4 fixing screws.

support either on it's handies or on the side ,pane
brackets.

N.B. Take care not to damage the membrain switch top
or bottom edge.

5.2.3 INTERFACE BOARD

1) See section 5.2.2.

2) Carefuiiy disconnect membrain switch tai1 at
12PL5 keeping the connector faces para11e1
throughout.

3) Disconnect ribbon connectors 12RS5 and 12RS6 and
remove five M3X16 fixing piliars and washers.

4) withdraw interface board and microcomputer
assembiy from studs.

5.2.4 MICROCOMPUTER ASSEMBLY

1) See section 5.2.3. 1

2) Remove cover he1d by two M3X6 hexscrews.

3) Disconnect 13PL1 and remove two M3X2O fixing
pi11ars and washers hoiding PCB and one iocating
heatsink.

4) Very gentiy prise apart 13PL2/12SK1 and
l3PL3/12SK2 keeping the connector faces para11e1
throughout.
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r’ N.B. Sockets 12SK1 and 12SK2 must remain at right
ang ies to the printed circuit board at aii times in
order to avoid strain and possibie ‘track fracture’.
5) Withdraw microcomputer board from studs.

Re—assemb1y

Re—assemb1y is the reverse of the above except where
the microcomputer board is to be fitted to another
interface board. This wi11 require the microcomputer
box to be re—a1igned (see Figure 5.4/5/6) as
fo11ows:—

6) Loosen four M3 hexscrews ailowing microcomputer
box to'f1oat'.
7) Instaii microcomputer board taking care that the
connector faces l3PL2/12SK1 and 13PL3/12SK2 are
para11e1 throughout and at right angies to the
interface board.

8) Orientate microcomputer box so that the boardfixing studs are centralised in the fixing hoies.

9) Tighten four M3 hexscrews fixing microcomputer
box.

10) Repiace two M3X2O fixing pi11ars and washers
hoiding PCB and one Iocating heatsink and connect
13PL1.

11) Reconnect 13PL1 and replace microcomputer boxiid.
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Figure 5.10 1
Microcomputer Alignment (lL

1
UNDERSIDE OF INTERFACE» so/mo 3

"9
H

_~______+___q

UO

OO

urea!-¢\>~_J-L'f:“!-‘J

0

'1
LOOSEN 4 HEXSCREWS

1
3

"9.

§i

3
.<

MICROCOMPUTER BD 13PL2&3

DIRECTION 1
OF FITTING L 5

BOARD *

FITTED
"5

2

1
#1 ; ¢~~ { — Y;

INTERFACE so xzsmaz lMPORTANT— PINS a cowwscroas 1
A

MUST as AT RIGHT ii

. Awouzs TOINTERFACE 1
BOARD. 3

SIDE VIEW -i__..._._.__i-- 1
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Figure 5.11
Microcomputer A1ignment (ZL

(RLAN VIEW OF MICROCOMPUTER BOARD IN POSITION

I’
I

E:_:;[ii

@

I

r L ALIGN MICROCOMPUTER BOX TO

'— — I |—'1 r—1

ENSURE THAT FIXING STUDS
ARE CENTRALISED ABOUT HOLES

UNDERSIDE OF INTERFAEE BOARD

_._ I

O O

O O

TIGHTEN 4 HEXSCREWS
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Figure 5.12 1
Microcomputer Aiignment (3L

PLAN VIEW OF MICROCOMPUTER BOARD IN POSITION

I

'1
@

FIT WASHERS >@
& PILLARS . -@¢.\Ar ~

Q

§
niu

I

' I

CONNECT 13PL1

5.2.5 DISPLAY BOARD

1) See section 5.2.3.

2) Remove front pane) controi knobs.

3) Remove connector 11PL3.

FIT WASHER 8‘ NUT

3) Remove five M3X8 fixing piiiars and washers and
three M3X6 hexscrews and washers.

4) withdraw disp1ay board from studs.

N.B. Take care not to Tav the dispiay board on it's
LED face in order to avoid damage to the Tatter.

5.2.6 POWER SUPPLY BOARD

1) Remove top and bottom dust covers.

2) Disconnect a11 Teads from the power supply board.

3) Remove five M4 fixing screws and washers
‘sandwich’ rear pane) between the power sup
heatsinks.

which

4) Ease finned heatsink assembiy from rear pane) and
carefuiiy ease out power suppTy board and heatsin
bracket through the top of the receiver.
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Re—assembly

Re-assembly is the reverse of the above. Howeveris important that all 'heatsink compound’replaced with new (Dow Corning DC340) and simil
any damaged insulating items.

5.2.7 MAIN IF AND AUDIO BOARD

1) Remove top and bottom dust covers.

2) Disconnect all connectors from the main IFaudio board removing covers over board sectionsrequired.

3) Remove ten M3X6 and one M3X8 fixing screws
washers.

N.B. The M3X8 fixing screw has an M3 overlaptooth washer associated with it. This ensures pr'single point earthing ’ of the audio stage and
be replaced in the same position i.e. iadjacent to 1OPL7.

4) Withdraw main IF and audio board upwards clea
leads and noting position of cable har
underneath.

Re—assembly

e-assembly is the reverse of the above. Howeveris important that all pillars are tightened be
the printed circuit board is replaced in the cha
and that subsequently no leads are trapped .

5.2.8 1St IF BOARD

1) Remove top and bottom dust covers.

2) Disconnect all connectors from the RF and 1st
board removing covers over board sectionsrequired.

3) Remove ten M3X6 fixing screws and washers.

4) Withdraw 1st IF board upwards clearing leadschassis.
Re—assembly

is important that all pillars are tightened be

, it
is

arly

and
as

and

ping
oper
must
xing

ring
ness

, it
fore
ssis

IF
as

and

e—assembly is the reverse of the above. However, it
forethe printed circuit board is replaced in the chassis

and that subsequently no leads are trapped.
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5.2.9 RF AMPLIFIER BOARD

1) Remove top and bottom dust covers.

2) Disconnect all connectors from the RF amplifier
board removing covers over board sections as
required.

3) Remove four M3X6 fixing screws and washers

4) Withdraw RF amplifier board upwards clearing 1

leads and chassis.

Re—assembly

Re-assembly is the reverse of the above. However, it
is important that all pillars are tightened before
the printed circuit board is replaced in the chassis
and that subsequently no leads are trapped.

5.2.10 SYNTHESISER BOARD

1) Remove top and bottom dust covers.

2) Remove synthesiser cover and note position of any
earth straps removed.

i
J) Disconnect all connectors from the synthesiser
board removing covers over board sections as q

l

required. Extract ribbon cable connector from
interface board 12RS3 and note lead positions.

4) Remove six M3X6 fixing screws, four M3X2O

pillar/studs and associated washers.

5) withdraw synthesiser board upwards clear of
synthesiser box. Take care not to disturb leads in
close proximity to the VCO box.

Re—assembly

Re-assembly is the reverse of the above. However, it
is important that all pillars are tightened before
the printed circuit board is replaced in the chassis
and that subsequently no leads are trapped.

N.B. Where the 'first loop’ below board screen has
been disturbed it must be re~aligned before the
synthesiser board is replaced.

6) Refering to Figure 5.13/14 remove below board
screen.
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7) Loosen four M3X6 screws in screen aiiowing
earthing bars to 'f1oat'.
8) Re—assemb1e four pi11ar/studs and 'first 100p’
cover and then tighten earthing bars in the attitude
adopted.

9) Disassemble four pi11ar/studs and ‘first loop’
cover and refit below board screen to synthesiser
box.

10) Repiace synthesiser board.

{I Page 53 of Section 5



Figure 5.13
Synthesiser 'Be'Iow Board’ Screen Alignment (__l_")_
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F

F1gure 5 14
Synthes1ser Be1ow Board Screen A11gnment (ZL
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5.2.11 VCO MODULE

1) Remove top and bottom dust covers.

2) Remove synthesiser cover and note position of any
earth straps removed.

3) Remove VCO cover and note position of any earth
straps removed.

4) Disconnect aii ieads from the VCO board removing
the adhesive as necessary.

5) Remove five M3X6 fixing screws and washers.

6) Remove VCO board.

N.B. An access hoie is provided to aiiow remova) of 1
the synthesiser box obviating the need to remove the
VCO box.

The VCO box is supported on fiexibie mounts
insulating the former both mechanicaiiy. and
eiectricaiiy.
7) Remove four siotted head screws saving eight
bushes and withdraw VCO box.

Re-assembiy

Re—assemb1y is the reverse of the above. The
fiexibie mounts shouid be firm but not distorted.
A11 ieads shouid be re-positioned and adhesive
applied as Figure 5.2.

5.2.12 PRE-SELECTOR MODULE

1) Remove top and bottom dust covers.

2) Remove pre—se1ector cover (four M3X6 screws) 1
ad on ,taking care to avoid damage to foam p

underside. Note cabie positions.

3) Disconnect 3PL5, 3PL6 and 3PL7. Disconnect ribbon
cable at IZRS4 and ciear back to pre—se1ector board.

4) Remove HF coil board reference 4 and remove eight
M3X6 retaining screws and ciear board upwards from
box.

N.B. Reiay boards and coii boards may be removed by
unpiugging them from the main board without removai
of the iatter.
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Re-assembiy

r. Re—assemb1y is the reverse of the above. Ensure thatt wisted lead 3PL7 is held by rear board retaining
screw cabie c1ip near exit aperture and ensure that
co—axia1 Iead 3PL6 is guided through adjacent
aperture in moduie box side. when refitting moduie
box cover, ensure that foam 're1ay board retaining
pad’ is above these boards.

5.2.13 NBFM BOARD

(/N Receivers oniy)

1) Remove top and bottom dust covers.

2) Remove moduie cover heid by four M3X6 screws and
washers.

3) Disconnect both connectors from the NBFM board
and ciear the wiring.
4) Remove two M3X6 and one M3X2O screws and washers
and withdraw PCB.

Re-assembiy

Re—assemb1y is the reverse of the above.

5 2 14 FSK BO RD

(/K Receivers oniy)

1) Remove top and bottom dust covers.

2) Disconnect both connectors from the FSK board andciear the wiring.
3) Remove two M3X6 and one M3X2D screws and washers
and withdraw PCB.

Re-assembiy

Re—assemb1y is the reverse of the above.

5.2.15 EXTERNAL STANDARD BOARD

(/S Receivers oniy)

1) Remove top and bottom dust covers.

2) Remove synthesiser cover and note position of anyearth straps removed.
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3) Disconnect three connectors from the Externai
Standard board and clear the wiring.

4) Remove four M3X6 screws and washers from the
Externai Standard board aiiowing it's detachment 5

from the Synthesiser board.
I

Re-assembly

Re—assemb1y is the reverse of the above. It is 1
important that the mounting pi11ars attached to the
Synthesiser board are tightened before the Externai
Standard board is re-fitted and that no wiring is
trapped as a resu1t.
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