















































































































































































































































































































































































































































































































































































































































7.1

7.2

7.2.1

7.2.2

CIRCUIT DESCRIPTION - OUTPUT LOOP

Introduction

The Output Loop is housed on panels G(419/1/18055), H(419/1/18035), and
J(419/1/18047). It is similar to the twe Interpolation Loops and there-
fore does not require a full separate description. The differences are:

(1} The division ratios of the variable dividers.

(2) The widths of the band-pass filters.

(3) The oscillator circuit.

These parts of the circuit will be fully described.

Variable Dividers (Panel G, Figure 8 and Panel H, Figure 9)

The second variable divider {panel H) is fed from the oscillator output
via a further =10 circuit formed by IC3. The input to pin 7 appears at
the output of & =5 circuit on pin 2, which is connected to the input of a
further =2 circuit at pin 12. An output at 1/10 input (pin 7) frequency
is obtained from pin 15, and is applied via buffer TR4 to clock IC5 of
the variable divider.

The divider circults proper on panels G and H are identical with those of
the Interpolation Loops, except that variable term values can be applied
to both ICs. '

The reguired count range is from 56 to 85, one unit change causing a lMHz
change in output frequency. A count of 56 indicates OMHz, i.e. a recei-
ver tuning frequency below IMHz. Counts of 66 and 76 indicate receiver

tuning frequencies of 10MHz and 20MHz respectively. The relationship be-

‘tween the two input 4-bit binary numbers defining (and corresponding to)

"units® and 'tens' of MHz and the count value is therefore not direct.
In the 'units' circuit (ICS) the relationship shown in Table 7 applies.

TABLE 7 : IC5 UNITS RELATIONSEIP

INPUT NO(MEz) | O] 12! 37415|617|819

COUNT VALUE 6171891011721 3141)5

In the 'tens' circuit {IC6) the relationship shown in Table 8 applies.

TABLE 8 : IC6 TENS RELATIONSHIP

INPUT NO(MHzx10) 0 1 2

COUNT VALUE 5 up to 3MHz & from 10 to 13MHz | 7 from 20 to 23MHz

6 from 3 to 9MHz | 7 from 14 to 19MHz | 8 from 24 to 29MHz
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7.2.3

7.2.4

The parallel'&—bit binary number applied to panel H SK1(l2, 19, 15, 7)
defines the 'units' value, and the parallel two-bit binary number applied

to panel H SKI1(Q, 11) defines the 'tens' value. Both inputs must be mod-
ified to apply the correct code inputs to IC5 (units) and IC6 (tens) to
produce the required count values.

The 'units' input is modified by ICs 8, 9, 7, and 4. The output from
IC7, in conjunctisn with the levels on pins 3 and 7 of IC4, produce a
4-bit input to AD, Al, A2, A3, of IC4 of value 1l for input values to BO,
Bl, B2, B3, of IC4 of 0 to 6, and of value 1 for input values of 7 to 9.

The A and B inputs of IC4 are added, the sum appearing on 50, S1, 82, S3.

These sum values are the required term-defining cede input to IC5. The
action can be seen in Table 9.

TABLE 9 : IC5 TERM-DEFINING CODES :

INPUT | (LSB) (MSB)( {LSEB) (MsB) | (LSB) (MSB) [ COUNT
VALUE| BO| Bl | B2 | B3| AD | af | A21 A3 | SO S1| S21 83 | VALUE
o folofojoi1lijol1rl1i1]o]1 6
Db lodlodo oty Jotoln | 7
2 {olu]o o | Ll jo i 8 |
o3 lrtrio jo 1 1 (ol jo % 111 g
E&EO;O}lOilgléoililijl!ll 0o |
rsfloil 011%05110l0300 1%
650%1%101191é0%1i§o{00 :z!i
7 E 1 g‘i Lo 1o oo lo g 0 é 01 3 E
5 1o 0 ? 0 31 1o % 00 |1 é 0 E 071! & E
s triolo 1 1o ololol1loly 5
[N N N O T B ; |

(Al = A3 = (BO.Bl.B2) +B3)

From the lnput value/count relationships already defined, it can be seen
that the 'tens' count produced by IC6 has two values for each value of
input to SKI(Q, 11). The lower applies if the ‘units' input value is 3
or less, and the higher applies if the 'units' input value is 4 or more.
This is achieved by producing the SWA and SWB code inputs to IC6 from a
combination of SKI(Q, ll) inputs and the two most slgnlflcant bits (SKI
(7, 15)) of the 'units' input. When the uamits input is 3 or less, SK1(7
15) levels are 0-0; otherwise, they are 1-0 or 0-1. ,

The term—def?ning code input to ICH is produced, in conjuncticen with the
levels to which IC6 pins 3 and 10 are returned, by IC7B, ICBA, IC8B, and
IC9. These gates form the function shown in Figure (1).
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SKI1{15)B2

SK1(7)B3
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FIG (1} IC6 CODE PRODUCTION

In each 0O

The action over the range of counts can be seen from Table 10.

to 9 input units cycle, the tens count value is increased by 1 when the

input units value is 4 or greater.

IC6 CODE RANGE

TABLE 10
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7.3 Band-Pass Filters (Panels G and H, Figures 8 and 9)

The bandwidths of FLl on panel G and FLI on panel H are 553 to 589kHz.

7.4  Oscillator (Panel J, Figure 10)

The 65-95MHz output loop oscillator is formed by TR7, TR8, and associated
components. The tuned circuit is formed by L4, D2, D3, and Cl8. The
basic oscillator is a long-tailed pailr with the tuned circuit in one

half, the output being taken from the other half: the basic configuration
is shown in Figure {(m).

R35

ov A'a

22 t » QUTPUT

> (> [“1
L)

TR7 TRS o R34
BIAS ) (5\ 3 BIAS
_ ] 7
AN
R28 R29

El

11

c21 R36

ov

FIG (m) BASIC GSCILLATOR CONFIGURATION

Frequency control is exercised by variable capacitance diocdes D2 and D3,
as in the preceding oscillator circuits. Amplitude control 1is exercised
by voltage clamp circuit D4-D5. The two diodes conduct only on the peaks
of the tuned circuit waveform, and do not affect the level of bias app-
Iied to TR7. Output is taken from TR8 drain to provide a degree of iso-

lation, and is fed via buffer stage TR9 to the output amplifiers formed
by TRIO, 11, 12, and 13.
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8.1

8.2

8.3

8.3.1

8.3.2

8.3.3

8.3.4

8§.3.5

Issue |
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CIRCUIT DESCRIPTION - SECOND LOCAL OSCILLATOR (Panels K and L,

Figures 1l and 12)

Introduction

The Second Local Qscillator is housed on panels K{419/1/18049) and
L{419/1/18059). The oscillator, phase filter, and Phase Frequency
Comparator are on panel L, while the two fixed dividers are on panel
K. An output frequency of 63.6MHz is produced. Panel L is almost
identical with panel J of the Output Loop, and therefore will not be
further described.

Fixed 40 Divider (Panel K, Figure 11)

The IMHz REF. input is applied from SKI1(15) via level-changer TR4 to
a 4 circuit formed by IC4B and IC4A. The 250kHz output clocks 10
circult IC5, the output from which is a 25kHz square~wave fed to SKI(N).

Fixed 2544 Divider (Panel K, Figure 11)

This circuit is made up of three dividers in series, having ratios of
16, 3, and 53, The SLAVE input from the oscillator on panel L is app~
lied via SK2(A) and buffer/level changer circuits to clock IC2. The
output from IC2 is a square-wave at 1/16th SLAVE frequency, and is
applied via ECL-to-CM0OS level-changer TRZ-TR3 to a coaventional 3
circuit formed by IC3B and IC3A. The Q output from IC34, at 1/48th
SLAVE frequency, clocks the 53 circuit formed by IC8, ICH9B, IC9A,
IC6B, and associated gates. '

NOTE. The folliowing text should be read in conjunction with waveform
diagram Figure (n).

The 53 circuit produces one '1-0-1' output pulse from IC6B-Q for
every 53 clockpulses applied to pin 6 of IC8, The output pulses .
are one clock period in length. The basic count of IC8 is sixteen;
the 53 value is made up of three counts of sixteen and one count of
five.

If the "CASCADE' and 'ENP' inputs to IC& are both 'Q', then the only
used output produced by IC8 is (3, & square-wave at 1/16th clock fre-
quency. Q0, Ql, Q2, and Q3 together produce parallel 4-bit counts

down from 15 to 0. If 'CASCADE' is '1', a '0-1-0' pulse is produced

at '0" on each count of 0, Application of a 'l' level to '"ENP' sets

the four Q outputs to a value of 3 (Q0 = PO, Ql = Pl, Q2 = P2, Q3 =

P3): when 'ENP' levels returns to 'O' a count down from 3 to 0 takes
place.

The 'CASCADE' and 'ENP' inputs to IC8 are produced from the '0' and 'Q3'
outputs of IC8. 'ENP' is produced by IC6B, and 'CASCADE' is produced by
ICSB and IC94 together with gates IC7C and IC7D.

IC9B and IC94A form a 4 circuit which is clocked by IC8 Q3 output and is
reset by the 'ENP' output from IC6B~G. The 'CASCADE' output leyel from
IC7D sets to 'l' on the third 0-1 clock transition after application of
"ENP', and returns to '0' on application of thefnext 'ENP' pulse. The
"ENP' pulses are '0' output pulses from IC8 which have been retimed in
IC6B.

4
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5.3.6 Assume as a start point that 'CASCADE' (IC7D pin 11) level is 'l' and

g.3

pR#250
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that IC8 is at count 1 of a count from 15 to 0. At count 0 a 'C' output
is produced and is retimed to IC8 clock by IC6B. The retimed pulse, one
clock period long, is applied to I1C8 as 'ENP' and te ICYB and ICY9A as re-
set. The reset input to IC9B and IC9A terminates the 'CASCADE' pulse by
setting ICY9A-Q level to '1'. The 'ENP' input to IC8 sets the Q outputs
to a value of 3, from which the next count—down starts.

At the end of the count-down from 3 to 0, three count-downs from 15 to O
take place: at the commencement of each, IC8-Q3 level sets to 1, return-
ing to logic 0 on count 8. IC8B-Q3 output clocks ICYB. On the third 0-1
transition from IC8-Q3, 'CASCADE' sets to 'l', At the end of the third
15~0 count a '0' output pulse is produced and the cycle recommences. The
period between '0' pulses from IC8 1is three times 16 plus the preset
value of three plus the two clock periods occupled by the '0' and 'ENP'
pulses, i.e. (3 x 16) + 5 = 53 clock periods.

The SLAVE OUT output to SKl(H), 1.e. SLAVE IN 2544, 1s taken from IC6B-Q
via monostable ICHA.

CIRCUIT DESCRIPTION - LOCK INDICATOR

Introduction

The Lock Indicator circuits are housed in panel A(419/1/18045)., The lock
states of all four synthesiser loops are sensed in conjunction with the
state of the receiver manual tuning contral., Two ocutputs are produced:

{a) Illumination of an LED when all loops are locked.

(b) Muting of Module 5 when out of lock.

In addition to the circuits on panel A, the synthesiser powar regulator
panel carries five LED indicators, one for each loop. These indicate
individual loop states, and are provided for servicing purposes.

Lock LED Circuit (Figure 2)

The lock LED circuit senses the states of all five synthesiser loops.
These inputs are applied to SKI(N, M, 12, 13, and 9). 4 '1' level indi-
cates 'in lock' im each case. IClA, ICIB, and IC24 form a five~input AND
function, the output of which is fad to IC4A and to the '1-0' trigger in-
put of IC58. When all loops_are in lock, the 'l' level at ICZA output in
conjunction with the static Q 'l' level from IC5B renders TRI conducting,
so illuminating the front-panel 'LOCK' LED connected to SK1(K). If one
or more loops fall out of lock, IC24 output level changes to '0': 2 nomi-
nal 100mS '1-0-1' pulse is produced on IC5B-Q, so nolding IC4A output
level at 'l" for at least 100 mS. If the out of lock situation lasts Ffor
more than 100m3, ICZA '0' output level waintains IC4A output at '1' until

lock 1s restored. A "I’ level at IC4A output shuts down TR1, so extin-
guishing the 'LOCK' LED.

‘Mute' Circuit (Figure 2)

The ‘mute' circult senses the lock states of all five synthesiser
loops and the state of the receiver manual tuning control. The

- ce 'Final'
loop 1s sensed on two lines, UP FINAL and DOWN FINAL.

These indicate
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whether 'Final' lcop frequency is high or low relative to the lock fre-
quency. UP/DOWN indicates whether the receiver manual tuning control is
rotating to increase or to decrease frequency. When rotation ceases, the

UP/DOWN level remains unchanged until rotation in the opposite direction
COMmMences. -

The sensing inputs are applied to SKI(N, M, 12, 13, 11, L, and 10).
1Cla, 1C2B, 1C2D, IC2C, and IC3B form the logic function shown in Figure
(p)- '

_ B
SKL(N) 2 IC3B
SKi(M) 2 Pin 6
SKi(12) -
SK1(13) -2

SKl(ll)E————:E _*

SKI(L) —fd

sx1(10)6———ﬁ9—

—t

ALL OTHER
COMBINATIONS

o

HioH moio|w >
it | O O k| 2| st | i} g
—| = G | e
e el I e 1 R B el

FIG (p) MUTING LOGIC

The combinations of input levels shown in Figure (p) are those which do
not produce a muting output, i.e. SKI1(H} level is '0' and S5SK1(J) level is
'l'. Any other combination of input levels will produce a muting output,
i.e. SKI(ll) level is '1' and SK1(J) level is '0O'. The action of IC3A is
identical with that already described for IC5B, except that the "minimum
period' set by IC5A is neminally 20mS.

10. TEST DATA

The procedure outlined in the folleowing paragraphs forms a complete test
procedure and need not be used to locate individual faults. In order to
carry out this procedure it is necessary to use the special Test Set
supplied by the manufacturer. Do not attempt any adjustment or tests
without this equipment.

1.1 Test Equipment

The following items of test equipment are required:

Test Set (special'to type) Plessey part no.630/1/35049
bscilloscope (general purpose)

Extender Card (special to type) Plessey part no.419/1/18069
Digital Voltmeter (DVH)

4

&
Counter, 100MHz e.g. Racal 9911
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10.2

10.2.1

10.2.2

1¢0.2.3

RF Millivoltmeter
Spuriocus Frequency Deviation Meter, 630/1/35050

Alignment and Functional Tests

Remove all the slide in printed circuit panels (A to L) from the module
and connect the counter to SKTB on the rear panel of the module. Conn-
ect the 1MHz output from the test set to SKTA on the rear panel of the

module and also connect to the counter to act as an external reference.

Power Supplies

Connect the module to the Test Set and set the ON/OFF switch to the ON
position. Monitor the 9V, 15V, 24V and 70V supplies on the Test Set

meter to ensure that the supplies are present. Connect the DVM to pin
13 of the regulator board and adjust R2Z to give a 3V + 50mV reading on

the DVM. Check the following voltages on the regulator board with res—
pect to 0OV:

&V

Pin 24 L3V

[+

Pin 19 - 12V . 6V

|+

Pin 7 - 20V

I+

.8V

Final Loop

Insert printed circuit panels A and B into the module and panel C via
the extender card. Set the frequency on the Test Set to 29.99999MHz and
connect the probe of the oscilloscope to the collector of TR6, panel C.
Set the frequency on the Test Set to zero (using the FREQUENCY '0'/SETT-
ING switch), Cl6 on panel C to mid-position and adjust L3 on panel C to
give a 20% mark to space ratio display on the oscilloscope. Reset the
frequency to 29.99999 (FREQUENCY 'O'/SETTING switch to 'SETTING') and
adjust C16 for a 80% mark to space ratio on the oscilloscope. Repeat
the above test until both conditions are met to within + 3%.

(NOTE: The pulse train is at a fréquency of 10kHz and the pulse ampli-
tude is approximately 10 and 15V).

Check that D1 eon the regulator panel is illuminated. Connect the count-
er to SKT2 pin 'a' on the rear panel of the module. Set the FREQUENCY
'O"/SETTING switch to '0' and check that the frequency is 9.000MHz. Set
the switch to 'SETTING' and check that the frequency is 9.999MHz. Re-

move printed circuit panel C and the extender card from the module and
refit panel C into the module.

Interpolation Loop 1

Insert printed circuit panels D, E and, via extender card, F into the
first Interpolation Loop position in the module (positions 4D, SE and
6F). Repeat the procedure in paragraph 10.2.2 adjusting L3 and Cl6 on
panel F as before. Ensure that D? on the regulator panel is illumin-
ated. Check the frequencies as in paragraph 10.2.2 and note that the

respective readings on the frequency counter are 9.0000MHz and
9.99958MHz .

(NOTE: The pulse train frequency is approximately 110kHz) .

PR2250
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10.2.4

10.2.5

10.2.6

10.2.7

14.2.8

ALl
Feh.80

Remove printed circuit panel F and the extender card from the module and
refit- panel F into the correct position in the module.

Interpolation Loop 2

Insert the second szt of D, E and, via extender card, F into the 2nd
Interpolation Locp positions in the module (positions 7D, BE and 9F).
Repeat the procedure in paragraph 10.2.2 adjusting L3 and Cl6 on panel F
as before. Ensure that D3 on the regulator panel is illuminated. Check
the frequencies as 1in paragraph 10.2.2 and note that the respective
readings on the frequency counter are 9.0000MHz and 9.9999MHz. Remove
printed circuit panel F and the extender card from the module and refit
panel F into the correct positiom in the module.

Qutput Loop

Insert printed circuit panels G and H into the correct positions in the
module. On panel J set R58 fully anticlockwise and then insert into the
module, via the extender card, in the correct position. Connect the DVM
to the collector of TR1I6 and adjust R58 to give a reading of +60V +).5V.
Connect the oscilloscope probe to the collector of TR6 on panel J and,
by switching between the '0' and 'SETTING' position on the FREQUENCY
switch, adjust L4 such that the Mark-S5pace and Space-Mark ratlos respec—
tively are equal. Check that the ratic of Mark-Space is not more than
19-1 and conversely the Space-Mark ratio. Connect the frequency counter
to SKTB and SKTD in turn ensuring that when the frequency switch is in
the '0' position the count is 65MHz and in the 'SETTING' position is
94.99999MHz. Check that D4 on the regulator panel is illuminated. In-
sert panel J into its normal position in the amodule.

2nd LO Loop

Insert printed circult panel L Into the module. On panel K set RS58
fully anticleckwise and then insert into the medule via the extender
card. Connect the DVM to the collector of TR16 and adjust R58 to give
a reading of 18V + 0.25V. Connect the oscilloscope probe to TR6
collector and adjﬁét L4 to give a 1:1 Mark/Space ratic, within 10%.
Connect the frequency counter to SKTC and E and check that the fre-
quency 1s 63.60000MHz. Check that D5 on the regulator panel is illu-
minated.

Lock Indicaticn Lanp

Check that ail of the 5 LED's (D1l to D5) are illuminated on the regula-
tor panel for frequency settings of '0' and 29.99999MHz ('C' and 'SETIT-
ING' on frequency switch). Check that the green LED indicator marked
"IN LOCK', on the test set, is illuminated.

Mute

Connect the oscilloscope probe ta the "MUTE 0/P" terminal on the

Test Set (this 0/P is connected to pin 30 on the synthesiser). Set
the frequency oa the Test Set to 0.00600MHz, and "UP/DOWN" switch

to the 'UP' positicn. Check that, when the frequeancy switch is
switched alternately between '0' and 'SETTING'. the 'MUTE' pulse only
only occurs on the oscilloscope when switching from 'SETTING' to 'O'.
Check that the 'MUTE' pulse width is 15 to 25mS. Set the "UP/DOWN"
switch to the 'DOWN' position and repeat the above test checking that

PR2250
9-31 Sect .4



10.2.9

10.3

PR2250
Sect.4

the '"MUTE' pulse only occurs when switching from 'SETTING' to '0'.

{NOTE: If when switching from '0' to 'SETTING' a spurious pulse is seen
repeat the test at ancther frequency between 3 and 7kHz).

Qutput Levels

Connect the RF Millivoltwmeter, together with the 50 ohm load, to SKTS
B, C, D and E in turn. <Check that the output levels from these sockets
are are between 570 to 880mV. Connect the frequency counter to SKTB
and select, in turn, the frequencies shown in Table 1. Check that the
counter readings conform to the readings shown in Table 11.

TABLE 11 : OUTPUT FREQUENCY LEVELS

| Setting (Miz) | Counter Reading
 nan 76.1111
§ 22.2222 87.2222
; 23.3333 88.3333
! 24,4444 89. 4444
1

. 25.5555 90.5555
1 26,6666 91.6666
; 27.7777 82.7777
é 28.8888 93.8888
1 25.9999 94.9999
E 00.0000 65.0000
L

Check that all the five 'LOCK' lamps are illuminated for each setiing.

'Jitter" Measurement

Connect the 'Spuriocus
SKTE, and measure the
of LOL:

Frequency Deviation Meter' and the oscilloscope to
peak frequency deviation at the following settings

00.00000MHz

)

) Reading should
29.99999MHz Y be not more

) than 24z peak.
13.50000MKz )

Connect the 'Frequency Deviation Meter' and the oscilloscope to SKTC and

measure the peak deviation at LO2. The readings should be the same as
for LO1. .

The module should be inspected to ensure that no damage has bheen caused
during testing.
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11.

COMPONENT LISTS

Main Assembly (630/1/32589/001)

Panel Electronic Circuit A (419/1/18045)

Circuit
L_ Ref. Description and Tolerance Manufacturer and Ref. Part No.
' - Panel Printed Circuit Plessey 419/2/18046
ﬂ - Socket Semi-Conductor Texas 14%L DIL (931402 ‘508/4/22096/002
‘ - Socket Semi-Conductor Texas 16L DIL C931602 | 508/4/22096/003
| C1,7,9,10 | Capacitor 0.0luF + 10% Erie B121IM-X7R | 400/4/20673/002
| 100V ! A .
C3,4 Capacitor 0.22uF + 5% 100V | Siemens B32560 !435/4/90317/017
. C2 Capacitor 1QuF + 20% 16V ITT Tag | 402/4 /57057 /008
| C5 Capacitor 10uF ¥ 20% 35V ITT Tag | 402/4/57057/006
' ce Capacitor 22uF + 20% 6.3V | ITT Tag f402/4/57057/012
c8 Capacitor 22uF + 20% 16V ITT Tag P 402/4/57057 /009
pIC2 Integrated Circuit Motorola MCl40GLCP | 445/4/02383/001
L IC4 Integrated Circuit Motorola MCI4011CP C445/4/02283/011
!ICl Integrated Circuit Motorola MCl4012CP 1 445/4/02383/012
iIC3 | Integrated Circuit Motarola MCl4025CP | 445/4702383/025
| ICS ! Integrated Circuit RCA CD4098BE ‘¢45/4/02395
| R9,10 Resistor 1k + 2% 0.25W Electrosil TR4 | 403/4/05523/100
i R8 'Resistor 2.20k + 2% 0.25W Electrosil TR4 1 403/4/05525/220
' R1-7,11, |Resistor 1M + 5% Allen Bradley Type €8 | 403/4/04361/003
12
| TR1 JTransistor Ferranti ZTX108L 417/4/02039/012
| SKI Socket PV Card Berg 15-way D/Row !508/9/22101/002
L 65000-215
|
Panel Electronic Cirecuit B (416/1/18041)
Circuit
Rel. Description and Tolerance Manufacturer and Ref. Part No.
- :Panel Printed Circuit Plessey 419/2 /18042
- ‘Socket Semi-Conductor Texas 14L DIL (931402 |508/4/22096/002 |
5 ~ : Socket Semi-Conductor Texas 16L DIL C931602 |508/4/22096/003
D Cl12 §Capacitor 4.7nF + 10% 100V |Erie 8111M~X7R 400/4/21280/001
. C1-3,5,6, [Capacitor 10nF + 10% 100V |Erie B121M-X7R 400/4/20673/002
8,9,11 | . !
Ch 10 Capacitor 10uF + 20% 16V | ITT Tag 402/4/57057 /008 |
c7 i Capacitor 22uF + 20% 6.3V | ITT Tag 402 /4 /57057 /012
L1 “Inductor 4.7ul + 10% ! Sigma SCLO 406/4/31749/001
1Cclo ‘Integrated Circuit Motorola MCL4001CP 445/4 /02383 /001
1c2 ‘Integratred Circuit Motorola MCL400BCP 445/4/02383/008
1C9 Integrared Circuit Motorola MC14011CP 44574 /02383/011
IC8 Integrated Circuit Motorola MCI4028CP 445/4/02383/028
i IC11 ‘Integrated Circuit Motorola MCl4Q69CH 445/4 /023837069
h |
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Panel Electronic Clrcuit B (Cont'd)

Circuit
Ref . Pescription_and Tolerance Manufacturer and Ref. Part No.
icl Integrated Circuit Motorola MC14518CP 445/4/02383/518
1C3 Integrated Circuit Plessey SP8311M &45/4 /03085
1C4 Integrated Circuit Plessey SP8317M 44574 /03037
1C7 Integrated Circuit Plessey SP8323M 445/4 /03083,
1C5 Integrated Cireuit Plessey SP8325M 44574 /03089
R1,9,13 Resistor 47R + 2% 0.25W Electrosil TR4 403/4/05521/470
R3,4,10 Resistor 470R + 2% 0.254 Electrosil TR4 403/6 /055227470
R2,12 Resistor 560R E}ZZ 0.25W Electrosil TR4 403/4/05522/560
R&2-53 Reslstor lk + 2% 0.25W Electrosil TR4 403/4/05523/100
R6 Resistor 2.2k + 2% 0.254 | Electrosil TR4 403/4/05523/220
R8 Resistor 3.3k + 2% 0.25W Electrosil TR4 403/4/05523/330
R7 Resistor 6.8k + 2% 0.25W Electrosil TR4 403/4/05523/680
R14 Resistor 8.2k + 2% 0.25W Electrosil TR4 403/4/05523/820
R1l Resistor 10k + 2% 0.25W Electrosil TR4 403/4/05524/100
R15-27 Resistor 47k + 2% 0.25W Electrosil TR&4 403/4/05524/470
R28,29 Resistor 100E?t 2% 0.25W Electrosil TR4 403/4/05525/100
R5 Resistor 180k + 2% 0.25W Electrosil TR4 403/4/05525/180
R30-41,54 | Resistor 1M + 5% Allen Bradley Type C8 | 403/4/04361/003
D1-10 Diode B Texas 1N4148 415/4/05720
TR1,3,4 Transistor Ferranti ZTX314L 417/4 /01873
TR2 Transistor Ferranti ZTX320L 417/4 /01874
SK2 Sacket PV Card Berg 3-way D/Row 508/9/22101/001
65000-203
SK1 Socket PV Card Berg l15-way D/Row 508/9/22101/002
Panel Electronic Circuit C (419/1/18043)
Circuit - )
Ref. Description and Tolerance Manufacturer and Ref. Part No.
- Panel Printed Circuit Plessey 41972718044
- Screen Box Plessey 630/2/33038/001
- Screen Box Plessey 630/2/33038/002
- Socket Semi-Conductor Texas 14L DIL C931402 | 508/4/22096/002
cé Capacitor 15pF i_SZ 100V Erie 8121M-100-C0DG 400/4/30011/105
€2,3,20 Capacitor InF + 10% 100V Erie 8121M-100-X7R 400/4/20673/001
Cl8,19,21! Capacitor 10nF + 10% 100V Erie 8121M~-X7R 400/4/20673/002
c9 Capacitor 4.7oF + 2.5% 30V | Suflex HSC30 437/4/30011/105
Cl5 Capacitor 4.7nF + 5% 400V | Siemens B32560-250V 435/4/90317/027
cli Capacitor 47nF + 27 160V Wima Tropyfol M 435/4/98018/054
. Series
Cié7,10, Capacitor O.1uF + 5% 100V | Siemens B32560~100V 435/4/90317/014
Cl4 Capacitor 0.22uF + 57 100V | Siemens B32560-100V 435/4/90317/017
Cé Capacitor 2.2uF + 20% 35V | ITT Tag 402/4 /57057 /004
Cs,22 Capacitor 10uF + 20% 16V ITT Tag 402/4/57057/008
C8,13,17 | Capacitor LOuF + 20% 35V ITT Tag 4£02/4/57057/006
Cclé Capacitor Variable 5-60pF | Mullard 80801001 401/4/32132/001
L4,5S Indictor 100ulf + 10% Sigma SC20 406/4/31753/036
PR2250 '
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Panel Electronic Circuit C (Cont'd)

Circuit :
Ref. Description and Tolerance Manufacturer and Ref. Part No.
[
L1 Inductor $3.8mH Plessey 406/9 /29666 /006
i L2 Inductor 538mH Plessey 406/9/29666/007
L3 Inductor 2.4uH Plessey 406/9/29664 /001
; IC1 Integrated Circuit Motorola MC14011CP 445/4/02383/011
| IC2,3 Integrated Circuit Motorola MC14013Cp 445/4/02383/013
i R7,34,35 | Resistor 47R + 2% 0Q.25W Electrosil TR& 403/4 /05521 /470
I R11 Resistor 100R + 2% 0.25W Electrosil TR4 403/4/05522/100
| R32 Resistor 180R E:Z% 0.25W Electrosil TR4 403/4/05522/180
| R31 Resistor 330R F 2% 0.25W | Electrosil TR4 403/4/05522/330
| R17,33 Resistor 390R + 2% 0.25W Electrosil TR& 403/4/05522/390
} R6,8,23, | Resistor lk + 2% 0.25W Electrosil TR4 403/4/05623/100
L 26 - ,
1 R23 Resistor 1.5k + 2% 0.25W ~Electrosil TR4 403/4/05523/150
. R21 | Resistor 2.2k ¥ 2% 0.25W | Electrosil TR4 403/4/05523/220
' R14 Resistor 2.7k + 2% 0.25W | Electrosil TR4 403/4/05523/270
R22 Resistor 3.9k + 2% 0.25W Electrosil TR4 403 /4 /05523/390
- R16 Resistor 4.7k + 2% 0.25W %] Electrosil TR4 403/4 /055237470
' R12,13,20 | Resistor 8.2k F 2% 0.25W 5] Electrosil TR& 403/4/05523/820
R30 Resistor 15k + 2% 0.25W Electrosil TR4 403/4/05524/150
- R3,15 Resistor 18k + 2% 0.25W Electrosil TRé4 403/4/05524/180
| R10,19,25 | Resistor 33k + 2% 0.25W Electrosil TR4 403/4/05524/330
L R24 Resistor 82k + 2% 0.25W Electrosil TR& 403/4 /055247820
. R29 Resistor 100k + 2% 0.25W Electrosil TR4 £03/4/05525/100
| R4, 9 Resistor 220k F 2% 0.25W | Electrosil TR4 403/4/05525/220
L RS Resistor 300k + 2% 0.25W Electrosil TR4 403/4/05525/300
DR1,2 Resistor 1M + 5% Allen Bradley Type C8 | 403/4/04361/003
" D1,2,4~6 | Diode - Texas 1N4148 © | 415/4/05720
D3 | Diode Motorcla MV2115 4£15/9/98905/014
_ TR1-3,6~8 ! Transistor Ferranti ZTX108L 417 /4/02039/012
" TR5 { Transistor Ferranti ZTX302L 417/4/01875
TRY i Transistor Ferranti ZTX314L 417/4/01873
: TRA& ; Transistor Ferranti ZTX502L 417/4/01876
¢ SKZ* - | Socket PV Card Berg 3-way D/Row 508/9/22101/001
i : 65000-203 :
" SK1 Socket PV Card Berg 15-way D/Row 508/9/22101/002
% 65000-215
| ' i
Panel Electronic Circuit D (419/1/18039)
Circuit
‘Ref. Description and Tolerance | Manufacturer and Ref. Part No.
-  Panel Printed Circuit Plessey 419/2/18040
- Socket Semi-Conductor «| Texas 14L DIL C931402 | 508/4/22096/002
C3,5 i Capacitor 2.2nF + 2.5% 30V! Suflex HSC30 1 437/9/30043/002
o . Capacitor 3.9%nF + 2.5% 30V | Suflex HSC30 437/4/30011/080
C1,8,10- | Capacitor 10nF + 10% 100V | Erie B121M-X7R 400/4 /20673 /002
.13 P -
- C7 Capacitor 0.22uF + 5% 100V | Siemens B38560 4£35/4/90317/017
; c2 Capacitor 1uF + 20% 35V ITT Tag 402/4/57057/003
AL2 PR2250
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Panel Electronic Circuit D (Cont'd)
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9-36

Circuit :
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
C6, 14 Capaciter JQuF + 207 16V ITT Tag 402/4 /57057 /008
c9 Capacitor 22uF + 20% 6.3V | ITT Tag 402/4 /57057 /012
L3 Inductor 4.7uH ¥ 10% Sigma SGl0 406/4/31749/001
L1,2 Inductor 2.7ud + 10% Campion 553-3635-42 | 406/4/31748/042
FL1 Ceramic Fllter Vemitron TL16 x 40- | 422/9/07782
556-1
IC1,S Integrated Circuit Motorola MCl4013CP | 445/4/02383/013
1c2 Integrated Circuit Motorola MC1l4066CP 445/4/02383/066
IC4 Integrated Circuit Plessey SP8311M 445/4 /03085 '
ic3 Integrated Circuit Plessey SP8323M 445/4 /03088
R7,17,20 | Resistor 47R '+ 2% 0.25W Electrosil TR4 403/4/05521/470
R16,21,22 | Resistor 470R + 2% 0.25W Electrosil TR4 403/4/05522/470
R1,14 Resistor S60R + 2% 0.25W Electrosil TR4 403/4/05522/560
R4 Resistor 1.5k + 2% 0.25W Electrosil TR4 403/4/05523/150
R5 Resistor 2.2k + 2% 0.25W Electrosil TR4 403/4/05523/220
R3,19 Resistor 3.3k + 2% 0.25W Electrosil TR4 403/4/05523/330
R18 Resistor 6.8k + 2% 0.25W Electrosil TR4 403/4/G5523/680
RE Resistor 8.2k + 2% 0.25W Electrosil TR4 403/4/05523/820
R1S Y | Resistor 10k + 2% 0.25W Electrosil TR4 403/4 /05524 /100
R10-~13 Resistor 47k + 2% 0.25W Electrosil TR4 403/4/05524 /470
R2 Resistor 180k + 2% 0.25W | Electrosil TRé4 403 /4/05525/180
Tl Transformer Plessey 406/9/29657/012
TR2 Transistor Ferranti ZTX302L- 417/4/01875
TR1,4,5 Transistor Ferranti ZTX314L 617/4/01873
TR6 Transistor Ferranti ZTX320L 417/4/01874
TR3 Transistor Ferranti ZTXS502L 417/4/01876
SK2 Socket PV Card Berg 3-way D/Row 508/9/22101/001
65000-203
SK1 Socket PV Card Berg 15-way D/Row 508/9/22101/002
65000-215 :
Panel Electronic Circuit E (419/1/18037)
Circult 4
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
- Panel Printed Circuit Plessey 419/2/18038
- Socket Semi-Conductor’ Texas 14L DIL C931402 | 508/4/22096 /002
- Socket Semi-Conductor Texas 16L DIL C931602 | 508/4/22096/003
ci2 Capggitor 4.70F + 10% Erie 8111M-X7R 400/4 /212807001
100v
ciaaig,s, Capacitor 10nF + 10%Z 100V | Erie 8121M-X7R 400/4 /20673 /002
c7,9 Capacitor 1QuF + 20% 16V | ITT Tag 402/4/57057 /008
1 C5 Capacitor 22uF + 20% 16V | ITT Tag 402/4/57057/012
. FL1 Ceramic Filter : Vemitron TL16 x 40- 422/9/07782
. 556-2
L1 Inductor 4.7ul + 10% Sigma SC10 40674 /31749 /009
L2 Inducter 100ul + 10% Sigma SC30 406/4/31753/036
1C2 Integrated Circuit Motorola MCl4001CP 445/4 /02383 /001
1C3 Integrated Circuit Motorola MC14008CP 4574 /02383 /008
PR2250
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Panel

Electronic Circuit E (Cont'd)

Circuit R
Ref. Description and Tolerance| Manufacturer and Ref. Part No.
ICl Integrated Circuit Motorola MCl4QLLCP £45/4/02383/011
1C6 | Integrated Circuit Motorola MCl4017CP 445/4/02383/017
1C4 Integrated Circuit Plessey SP8311M 445/4 /03055
1C5 Integrated Circuit Plessey SP8323M 445/4/03038
R4 i Resistor 47R + 2% 0.25W Electrosil TR4 403/4/05521/470
R12 Resistor 100R + 2% 0.25W | Electrosil TR& 403/4/05522/100
R2,5 | Resistor 470R + 2% 0.25W Electrosil TR4 403/4/05522/470
R7 ! Resistor S60R + 2% 0.25{ | Electrosil TR4 403/4/05522/560
R16 Resistor 820R + 2% 0.25W Electrosil TR4 403/4/05522/820
R26-29 Resistor lk + 2% 0.25W Electrosil TR4 403/4/05523/100
R19 Resistor 1.2k + 2% 0.25W Electrosil TR4. 403/4/05523/120
R15 Resistor 1.8k + 2% 0.25W Electrosil TR4 403/4/05523/180
Rl4 Resistor 2.2k + 2% 0.25W Electrosil TR4 403/4/05523/220
R3 Resistor 3.3k + 2% 0.25W | Electrosil TR4 403/4/05523/330
k13 Resistor 4.7k + 2% 0.25W Electrosil TR& 403/4/05523/470
R20 i Resistor 6.8k E:ZZ 0.25W Electrosil TR4 403/4/05523/680
R6,18 | Resistor 10k + 27% 0.25W Electrosil TR4 403/4/05524/100
| R17 | Resistor 33k ¥ 2% 0.25W | Electrosil TR4 403/4/05524/330
R§-11 ! Resistor 47k + 2% 0.25W Electrosil TR4 403/4/05524 /470
R21 Resistor 180k + 2% 0.25W Electrosil TR4 403/4/05525/180
R22-25,30| Resistor IM + 5% Allen Bradley Type C8 1| 403/4/04361/003
Dl Diode Texas 1N4148 415/4/05720
TRS Transistor Ferranti ZTX108L 417/4/02039/012
"TRZ,3 Transistor Ferranti ZTX314L 417/4/01873
TR1 Transistor Ferranti ZTX320L 417/4/01874
TR4 Transistor Ferranti ZTX510L 417 /4 /98309/007
SK2,3 Socket PV Card Berg 3-way D/Row 508/9/22101/001
: - 65000~203 . :
SK1 Socket PV Card Berg 15~way D/Row 508/9/22101/G02
65000-215
Parel ElecLronic Circuit F (419/1/18057)
Circuit i o _ |
; Ref. Description and Tolerance Manufacturer and Ref. | Part No.
i i
[ - Panel Printed Circuit Plessey | 419/2/18058
- Screen Box Plessey 630/2/33038/001
- Screen Box Plessey 630/2/33038/002
- Socket Semi-Conductor Texas 14L DIL €931402 | 508/4/22096/002
o] Capacitor 15pF + 5% 100V Erie 8121M-100~COG 400/4/20672/001
c2,3 Capacitor EEOpFTt 5% 100V Erie 8121M~100-CQG 400/4/20672/003
€18,19,21 |Capacitor 10nF i_lOZ 100V Erie 8121M-X7R 400/4/20673/002
c9,11 Capacitor lnF + 2.5% 30V | Suflex HSC30 437/4/30011/021
c2 i Capacitor inF + 10% 100V Erie 8121M-100-X7R 400/4/20673/001
i C15 Capacitor 4.7aF + 5% 400V Siemens B3256C—-250V 435/4/90317/027
cl Capacitor O0.1nF + 5% 100V Siemens B32560-100V 435/4/90317/014
Ccl4 | Capacitor 0.22uF + 5% 100V| Siemens V32560-100V 435/4/90317/017
c7,10,12 !Capacitor 0.0luF_i 5% 400V| Siemens B32560-250V 435/4/90317/029
C4 Capacitor 2.2uF + 20% 35V ITT Tag LO2/4/57057/004
C5,22 Capacitor 10uF + 20% ITT Tag 402/4/57057/008
AL2 PRZ2250
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Panel

Electronic Circuit F (Cont'd)

Circuit
Rei. Description and Tolerance| Manufacturer and Ref., Part No.
C8,13,17 Capacitor 1Q0uF + 20% 35V ITT Tag 402 /4 /57057 /006
clé Capacitor Variable 5-60pF| Mullard 80801001 401 /4 /32132 /001
L&4,5 Inductor 10QuH + 10% Sigma SC30 406 /4 /31753 /036
L1 Inductor 2.0mH Plessey 406 /9 /29666 /001
L2 ‘Inductbr 2,09ai Plessey 406 /9 /29666 /002
L3 Inductor 2.4mH Plessey 406 /9 /29664 /001
ICI Integrated Circuit Motorola MCI4011CP 445 /4 /02383 /011
1€2,3 Integrated Circuit Motorola MCl40lice 445 /4 /02383 /013
R7,34,35 Resistor 47R + 2% 0,25W Electrosil TR4 403 /4 /05521 /470
R17 Resistor 56R '+ 2% 0.25W | Electrosil TR4 403 /4 /05521 /560
RI1,18 Resistor 100R + 2% 0.25W | Electrosil TR4 403 /4 /05522 /100
R32 Resistor 180R + 2% 0.25W | Electrosil TR&4 403 /4 /05522 /180
R31 Resistor 330R + 2% 0,25W | Electrosil TR& 403 /4 /05522 /330
R33 Resistor 390R + 2% 0.25W Electrosil TR4 403 /4 /05522 /390
R6,8,23,26/ Resistor lk + 2% 0.25W Electrosil TR&4 403 /4 /05523 /100
R28 Resistor 1.5k + 2% 0.25W | Electrosil TR4 403 /4 /05523 /150
R21 Resistor 2.2k + 2% 0.25W Electrosil TR4 403 /4 /05523 /220
R14 Resistor 2.7k + 2% 0.25W | Electrosil TR4 403 /4 /05523 /270
1 R22,25 Resistor 3.9k + 2% 0,25W | Electrosil TR4 403 /4 /05523 /390
R16 Resistor 4.7k + 2% 0,25W | Electrosil TR& 403 /4 /05523 /470
R12,13,20 Resistor 8.2k + 2% 0.25W | Electrosil TR4 403 /4 /05523 /820
R24 Resistor 10k + 2% 0.25W Electrosil TR4 403 /4 /05524 /100
R30 Resistor 15k + 2% 0.25W Electrosil TR&4 403 /4 /05524 /150
R3,15 Resistor 18k + 2% 0.25W Electrosil TR4 403 /4 /05524 /180
R10,19 Resistor 33k + 2% 0,25V Electrosil TR4 403 /4 /05524 /330
R4,29 Resistor 100k + 2% 0.25W Electrosil TR&4 403 /4 /05525 /100
R9 Resistor 220k * 2% 0,25V Electrosil TR4 403 /4 /05525 /220
RS Resistor 300k + 2% 0.25W | Electrosil TR4 403 /4 /05525 /300
R1,2 Resistor IM + 5% Allen Bradley Type C8 403 /4 /04361 /003
D4,5,6 Diode Texas 1N4148 415 /4 /05720
D3 Dicde Motorols MV2]15 41579 /98905 /014
TR1,2,3,6, Transistor Ferranti ZTX108L 417 /4 /02039 /012
7,8 :
TRS Transistor Ferranti ZTX302L 417 /4 /01875
TRY. Transistor Ferranti ZTX314L 417 /4 /01873
TR4 ‘Transistor Ferranti ZTXS502L 417 /4 /01876
SK2 Socket PV Card Berg 3-way D/Row 508 /9 /22101 /001
, 65000~203
SKi Socket PV Card Berg 15-way D/Row 508/9 /22101 /002
65000-215

Panel Electronic Circuit ¢ (419/1/18055)

Circuit ] ) ,
Ref. Description and Tolerance Manufacturer and Ref. Part No.
- Panel Printed Circuit Plessey 419 /2 /18056
-~ Socket Semi-Conductor Texas 14L DIL C931402 | 508 /4 /22096 /002
3,5 Capacitor 2.2pF * 2.5% 30V | Suflex HSC30 437 /9 /30043 /002
C4 Capacitor 3.9pF ¥ 2.5% 30V | suflex HSC30 437 /4 /30011 /080
Cl,8,10~ |Capacitor 10pF +80% -20% Erie 812]C~100 . 400 /4 /19506 /002
£3 10OV
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Panel Electronic Circuit G (Cont'd)

| Circuit ,
{ Ref. Description and Tolerance Manufacturer and Ref. | Part No.
C7 Capacitor 0.22uF + 5% 100V | Siemens B32554~100 435/4/90317/017
c2 Capacitor luF + 20% 35V ITT Tag 402/4/57057/003
6,14 Capacitor 10uF + 20% 16V ITT Tag 402/4/57057/008
c9 Capacitor 22uF + 20% 6.3V | ITT Tag 402/4/57057/012
FL1 Ceramic Filter Vemitron TL 40 x 64~ | 422/9/07783
. 571-1
L3 Inductor 4.7uH + 10% Sigma SC10 406/4/31749/001
L1,? Inductor 2.7ul + 10% Cambion 553-3635-42 406/4/31748/042
IC1, S Integrated Circuit Motorola MCl4013CP 445/4 /02383 /013
1Cc2 Integrated Circuit Motorola MCl4066CP 445/4/02383 /066
IC4 Integrated Circuit Plessey SP8311M t45/4 /03085
1¢3 Integrated Circuit Plessey SP8323M 445/6/0388
R7,17,20 | Resistor 47R + 2% 0.25W Electrosil TR4 403/4/05521/470
R16,21,22 | Resistor 470R + 2% 0.25W Electrosil TR4 403/4/05522/470
| R1, 14 Resistor 560R + 2% 0.25W Electrosil TR4 403/4/05522/560
i R4 Resistor 1.5k + 2% 0.25W Electrosil TR4 403/4/05523/150
" RS Resistor 2.2k + 2% 0.25W Electrosil TR4 403/4/05523/220
:R3,19 Resistor 3.3k + 2% 0.25W Electrosil TR4 403/4/05523/330
' R18 Resistor 6.8k + 2% 0.25W Electrosil TR4 403/4/05523/680
. R6 Resistor 8.2k + 2% 0.25W Electrosil TR4 403/4/05523/820
: R15 Resistor 10k + 2% 0.25W Electrosil TR4 403/4/05524/100
: RB~13 Resistor 47k + 2% 0.25W Electrosil TR4 403 /4 /05524 /470
R2 Resistor 180k + 2% 0.25W Electrosil TR4 403/4/05525/180
Tl Transformer Plessey 406/9/29657/012
TR2 Transistor " Ferranti ZTX302L 417/4/01875-
TRI1,4,5 Transistor Ferranti ZTX31l4L 417746/01873
TR6 Transistor Ferranti ZTX320L 417/6/01874
TR3 Transistor Ferranti ZTX502L 417 /4701876
SKz2,3 Socket PV Card Berg 3-way D/Row 508/9/22101/001
65000~203
SK1 Socket PV Card Berg 15-way D/Row 508/9/22101/002
65000~-215
Panel Printed Circuit H (419/1/18035)
Circuir, |
" Rel. "Description and Tolerance Manufacturer and Ref. Part No.
- . Panel Printed Circuit Plessey 419/2/18036
- Socket Semi-Conductor Texas 14L DIL C931402 | 508/4/22096/002
- Socket Semi-Conductor Texas 16L DIL (931602 | 508/4/22096/003
C1,4-6,9, | Capacitor &4.7nF + 10% 100V | Erie 8111M-X7R 400/4/21280/001
13,16 : C
c2,7,12, Capacitor 10nF + 10% 100V | Erie 8121M-X7R 400/4 /20673 /002
14,16,17 Lo
c8 Capacitor 0.1luF + 5% 100V | Siemens B32560 435/4/90317/014
c18 Capacitor luF + 20% 35V ITT Tag 402/4 /57057 /003
€3,10 - Capacitor 10uF + 20% 16V ITT Tag 402/4/57057/008
C11,15 Capacitor 22uF + 20% 16V ITT Tag 402 /4 /57057/009
FL1 Ceramic Filter Vermitron TL 40 x 64— 422/9/07783
j 5711-2 ‘
L1,4 - Inductor 4.7ull + 10% Sigma SC10 406/4/31749/001
ALZ2 PR2250
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Panel Printed Circuit H (Cont'd)

Circuit ‘
Ref. Description and Tolerance | Manufacturer and Ref, Part No.
L2 Inductor I1OuH + 10% Sigma SC30 406 /4 /31753 /024
L3, Inductor IOOuHTi 10% Sigma SC30 406 /4 /31753 /036
1C7 Integrated Circuit Motorola MCl4Q0Q01CP 445 /4 /02383 /001
1C4 Integrated Circuit . Motorola MC14008CP 445 /4 /02383 /008
1C2 Integrated Circuit Motorols MCLl4017CP 445 /4 /01283 /017
1C8 Integrated Circuit Motorola MC14023CP ~ | 445 /4/02383/023
1¢9 Integrated Circuit Motorola MC14507CP 445 /4 /02383 /507
Ici Integrated Circuit Motorola HMCIO0102ZP 445 /4 /03041 /003
IC3 Integrated Circuit Motorola MCl0138P 445 /4 /03041 /039
1C5 Integrated Circuit Plessey SP8311M 445 /4 03085
1c6 Integrated Circuit Plessey SP8323M 445 /4 /03088
RS Resistor 47R + 2% 0.25Y Electrosil TR4 403 /4 /05521 /470
R20,30 Resistor lOOR_i_ZZ 0.25W Electrosil TR4 403 /4 /05522 /100
‘R11 Resistor 180R + 2% 0.25W Electrosil TR4 403 /4 /05522 /180
R1,8 Resistor 220R * 2% 0.25W | Electrosil TR4 403 /4 /05522 /220
R1Z,15~ Resistor 560R + 2% 0.25W | Electrosil TR4 403 /4 /05522 /560
19,22 , -
R10 Resistor 820R + 2% 0.25W |Electrosil TR%4 403 /4 /05522 /820
R37-42 Resistor lk + 2% 0.25W Electrosil TR4 403 /4 /05523 /100
R4 Resistor 1.2k + 2% 0.25W |Electrosil TR&4 403 /4 /05523 /120
RS Resistor 1.8k + 2% 0.25W |Electrosil TR4 403 /4 /05523 /180
R3,14 Resistor 2.2k + 2% 0.25W |Electrosil TR4 403 /4 /05523 /220
R2 Resistor 3.3k + 2% 0.25W |Electrosil TR4 403 /4 /05523 /330
R29 Resistor 4.7k + 2% 0.25W |Electrosil TR4 403 /4 /05523 /470
R7,2] Resistor 10k + 2% 0.25W Electrosil TR% 403 /4 /05524 /100
RE Resistor 33k + 2% 0.25W Electrosil TR4 403 /4 /05524 /330
R23-28 Resistor 47k + 2% 0,25V Electrosil TR& 403 /4 /05524 /470
R13 Resistor 180k + 2% 0.25W |Electrosil TRé& 403 /4 /05525 /180
R31-36,43 |Resistor IM + 5% Allen Bradley Type C8 ! 403 /4 /04361 /003
p2 Diode Texas iN4001 415 /9 /98466 /001
Dl Diode Texas IN4148 415 /4 /05720
TR2 Transistor Ferranti ZTX108L 417 /4 /02039 /012
TR4, 5 Transistor Ferranti ZTX3l4L 417 /4 /01873
TRI Transistor Ferranti ZTX320L 417 /4 /01874
TR3 Transistor Ferranti ZTX510L 417 /4 /98309 /007
$K2,3 Socket PV Card Berg 3~way D/Row 508 /9 /22101 /001
’ 65000-203
SK1 Socket PV Card Berg 15-way D/Row 508 /9 /22101 /002
65000:215
Panel Electronic Circuit J (419 /1/18047)
Circuit _
Ref, Description and Tolerance Manufacturer and Ref. Part No.
5
- {Panel Printed Circuit Plessey 419 /2 /18048
- Screen P]_essey
~ IScreen Box Plessey 630/2 /33037 /001
~ |Screen Box Plessey 630/2 /33037 /002
- Socket Semi-Conductor Texas 14L DIL €931402 |508 /4 /22056 /002
Cl1,13 iCapacitor 180pF + 2.5% 30v Suflex HSC 30V 437 /4 /30011 /015
Cl5 Capacitor 2,7000pF + 2.5% 30V [Suflex HSC 30V 437 /4 /30011 /104
PR2250 Issue &
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Panel Electronic Circuit J {(Cont'd)

Circuit Manufacturer and
Ref. Description and Tolerance Ref. Part No.
c6 Capacitor 15pF + 5% 100V Erie 8121M-100-COG | 400/4/20672/001
c7,21 Capacitor 100pF + 5% 100V | Erie 8121M-100-COG | 400/4/20672/002
€3,4 Capacitor 220pF + 5% 100V | Erie 8121M-100-COG | 400/4/20672/003
C18 Capacitor 1,000pF + 107% Erie 8121M-100-X7R | 400/4/20673/001
100V
€20,22-27, Capacitor 4,700pF + 10% Erie 8111M~X7R 400/4/21280/001
29-33,135,36 100V -
i Cl4 Capacitor 0.00luF + 5% Siemens B32560 435/4/90317/023
, 400V
10,12 Capacitor 0.0022uF + 5% Siemens B32560 435/4/90317/025
400V :
C8,17 Capacitor 0.0luF + 5% 400V | Siemens B32560 435/4/90317/029
cl Capacitor 100nF + 5% 100V | Siemens B32560 435/4/90317/014
16,39 Capacitor 0.22uF + 5% 100V | Siemens B32560 435/4/90317/017
c37 Capacitor O.1uF + 20% 35V | ITY Tag 403/4/57057/001
c2 ' Capacitor 2.2uF + 20% 16V | ITT Tag 402/4/57057/007
€5,34,38 | Capacitor 10uF + 20% 16V ITT Tag - 402/4 /57057 /008
c28 Capacitor 10uF + 20% 35V ITT Tag 402/4 /57057 /006
c9 Capacitor 10uF +50% ~-10% ITT EN12.35 402/9/55702/022
63V
L& Inductor 0.64uH ‘ Plessey 406/9/29665/001
L3 Inductor 6.8uli + 10%Z° Sigma SC30 406/4/31753/022
L6 Inductor 1OuH + 10% Sigma SC30 406/4/31753/024
LS5,7 Inductor 10O0uH + ‘10% Sigma $C30 406/4/31753/036
Ll Inductor 9.03mH Plessey 406/9/29666/003
L2 Inductor 9.85zH Plessey 406/9/29666/004
1C3 Integrated Circuit Motorola MCL4011CP | 445/4/02383/011
1c1,2 Integrated Circuit Motorola MCL40L3CP | 445/4/02383/013
R29 Resistor 10R + 2% 0.25W Electrosil TR4 403/4/05521/100
R17 Resistor 39R + 2% 0.25W Electrosil TR4 403/4/05521/390
RS, 50 Resistor 47R + 2% 0.254 Electrosil TR4 403/4/05521/470
R44,45,47 48 Resistor 68R + 2% 0,25V Electrosil TR4 403/4/05521/680
R18,30 Resistor 82R + 2% 0.25W Electrosil TR4 403/4/05521/820
R10 ‘ Resistor LOQR + 2% 0.25W Electrosil TR& 403/4/05522/100
R35, 39 Resistor I50R + 2% 0.25W Electrosil TR& 403/4/05522/160
R38,43,46 Resistor 220R + 27 0.25W Electrosil TR4 403/4/05522/220
R37,42,49 Resistor 680R + 2% 0.25W Electrosil TR4 403/4/05522/680
R3,6,54,56 Resistor 1k + 2% 0.25W Electrosil TR4 403/4/05523/100
R36 Resistor 1.2E'i 2% 0.25W Electrosil TR4 403/4/05523/120 .
R14 Resistor 1.5k + 2% 0.25W Electrosil TR4 | 403/4/05523/150
R28 Resistor 1.8k + 2% 0.25% Electrosil TR4 4063/4/05523/180
R16 Resistor 2.2k + 2% 0.25W Electrosil TR4 403/4/05523/220
k53 Resistor 2.7k + 2% 0.25W Electrosil TR&4 403/4/05523/270
R11,24 Resistor 3.3k + 27 0.25W Electrosil TR4 403/4/05523/330
R52 Resistor 3.9k + 2% 0.25W | Electrosil TR& 403/4/05523/390
R27,32 Resistor 5.6k + 2% 0.25W Electrosil TR4 403/4/05523/560
R33,40,57 Resistor 6.8k + 2% 0.25W Electrosil TR4 403/4/05523/680
R13,20,41 Resistor 8.2k + 2% 0.25W Electrosil TR4 403/4/05523/820
R21,22,31,55| Resistor 12k + 2% 0.25¥ Electrosil TR4 403/4 /055247120
R4 Resistor 18k + 2% 0.25W Electrosil TR4 403/4/05524/180
R25,26 Resistor 22k + 2% 0.25W Electrosil TR4 403/4/05524/220
R12,15,19 Resistor 33k + 2% 0.25W Electrosil TR4 403/4/05524/330
R51 Resistor 47k + 2% 0.25W Electrosil TR4 403/4/05524/470
R23 Resistor 68k + 2% 0.25W Electrosil TR4 403/4/05524 /680
ALl2 PR2250
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Panel Electronic Circuit J (Cont'd)

Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
R7,34,36 Resistor 100k + 2% 0.25W Electrosil TR4 403/4 /055257100
R9 Resistor 220k + 2% 0.254 |Electrosil TR4 403/4/05525/220
R6 Resistor 300k + 2% 0.25W Electrosil TR4 403/4/05525/300
R1,2 Resistor IM + 5% Allen Bradley Type CB 403/4 /04361 /003
R58 Resistor Variable 2.2k Allen Bradley Type 90H | 403/4/05047/011
D1 ‘Diode Texas 1N4148 415/4/05720
p2,3 Dicde Texas 1N5148 415/4/05737
D&4,5 Dicde Hewlett Packard 415/9/98532
: HPAS082-2800
D6 Diode Mullard BZYBB8C5V6 415/4/05738/010
T1,2 Transformer Plessey 406/9/29657 /011
TR2 Transistor Ferranti ZTX108L 417/4/02039/012
TR1 Transistor Ferrantli ZTX109L 417/4/02039/011
TR3,6,14, | Transistor Ferranti ZTX304L 417/4/98308/010
15 .
TR13 Transistor Ferranti ZTX510IL 417/4 /983087007
TR7,9,10 | Transistor Texas BF576 or SGS 417/4/01883
- : BFR99
TRE Transistor S§11 Conix J310 417/4 /018887003
TR11,12 Transistor Texas 2N5109 417/4/01784
TR5 Transistor Motorola MPS-A43 417/4 /01878
TR4,16 Transistor Motorola MPS-A93 417/4 /01885
SK2 Socket PV Card Berg 3-way D/Row 508/9/22101/001
65000-203
SK1 Socket PV Card Berg 15-way D/Row 508/9/22101/002
' 65000~-215
Panel Electronic Circuit K (419/1/18049)
Circuit . . ‘
Ref . Description and Tolerance| Manufacturer and Ref. Part No.
- Panel Printed Circuit Plessey 419/2 /18050
- Socket Semi-Conductor Texas 14L DIL C931402 | 408/4/22096/002
- Socket Semi-Conductor Texas 16L DIL C€931602 | 508/4/22096/003
Cl,2,4-6, | Capacitor 4.7nF + 10% Erie 8111M-X7R 400/4/21280/001
8,9 ) 100V - '
€l10,12,14 | Capacitor 10nF + 10% 100V Erie 8121M~X7R 400/4/20673/002
€3,11,13 Capacitor 10uF + 20% 16V | ITT Tag 402/4 /57057 /008
L C7 Capacitor 22uF + 20% 6.3V| ITT Tag 402/4 /57057 /012
i L2 Inductor 4.7uH + 10% Sigma SC10 406/4/31749/001
L1 Inductor 10uH + 10% Sigma SC30 406/4/31753/024
| 1C7 Integrated Circuit Motorola MCl4011CP 44574 /02383 /011
i 1C4,6,9 Integrated Circuit Motorola MC1l4013CP 445/4/02383/013
. 1C5 Integrated Circuit Motorola MC14017CP 44574 /023837017
+ IC3 Integrated Circuit Mullard HEF40Q27p 445/4 /03056
P ICL Integrated Circuit Motorola MCl0102p 445/4 /03041 /003
; 1c2 Integrated Circuit Motorola MCl0178p 445/4 /03041 /079
1 1c8 Int?grated Circuit Motorola MCI4526CP 445/4 /030417526
3&,18 . Resistor 47R‘i 2% 0.25W Electrosil TR4 40374705521 /470
| k11,14 _ Resistor 100R + 2% 0.25W | Electrosil TR4 403/4 /05522 /100
PR2250
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Panel Electronic Circuit K (Cont'd)

Circuit .
Ref. Description and Tolerance |Manufacturer and Ref. Part No.
R1,S Resistor 220R + 2%, 0.25W Electrosil TR4 403/4/05522/220
R6,10,15 |Resistor S60R + 2% 0.25W Electrosil TR4 403/4/05522/560
R3,13,17 !Resistor 2.2k + 2% 0.25W Electrosil TR4 403/4/05523/220
R2 Resistor 3.3k + 2% 0.25W Electrosil TR4 403/4/05523/330
! RI19 Resistor 18k + 2% 0.25W Electrosil TR4 403/4/05524/1 80
b oR12,16 Resistor IBGE?t 2% 0.25W Electrosil TR4 403/4/05525/180
Dl Diode Texas 1N40Q1L 415/9/98466/001:
D2 Diode Texas 1N4148 415/4/05720 -
TR2,3,4 Transistor Ferranti ZTX314l 417/4/01873 -
TR1 Transistor Ferranti ZTX302L ° 417/4/01874
SK2 Socket PV Card Berg 3-way D/Row 508/9/22101/001
65000~203
SK1 Socket PV Card Berg 15-way D/Row 508/9/22101/002
65000-215
Panel Electronic Circuit L (419/1/18059)
Circuit :
Ref . Description and Tolerance| Manufacturer and Ref. Part No.
- Panel Printed Circuit Plessey 419/2/18060
- Screen Plessey
- Screen Rox Plessey 630/2/33037/001
- Screen Box Plessey 630/2/33037/002
- Socket Semi-Conductor Texas 14L DIL C931402| 508/4/22096/002
| C11,13 Capacitor 3,300pF + 2.5% Suflex HSC30 437/9/30043/004 {
| 30V r
i C6 Capacitor 15pF + 5% 100V Erie 8121M-100-COG 400/4/20672/001
i C19 Capacitor 27pF + 5% 100V Erie 8121M-100-COG 400/4/20672/007 |
§ C7,21 Capacitor 100pF + 5% 100V | Erie 8121M4-100-COG 400/4/20672/002
© €3,4,18 Capacitor 1000pF + 10% Erie 8121M-100-X7R 400/4/20673/001
: {100V :
. €20,22-27, Capacitor 4700pF + 10% Erie 8111M-X7R 400/4/21280/001
. 29-33,35,1 100V - |
36 ; i
c8,17 Capacitor 0.0luF + 5% 400V| Siemens B32560 435/4/90317/007
C10,12,14  Capacitor 0.068uF + 5% Siemens B32560 435/4/90317/012
100V !
- ClL Capacitor O.1uF + 5% 100V | Siemens B32560 435/4/90317/014
: Cl6,39 Capacitor 0.22uF_i 5% 100V| Siemens B32560 435/4/90317/017
L C37 i Capacitor 0.1uF + 20% 35V | ITT Tag 402/4/57057/001
[ C2 | Capacitor 2.2uF + 20% 16V ITT Tag 402/4/57057/007
| €5,34,38 | Capacitor 10uF + 20% 16V ITT Tag 402/4 /57057/008
P cas Capacitor 10uF + 20% 35V ITT Tag 402/4/57057/006
: C9 !Capacitor 10uF +50% -10% ITT EN12-35 402/9/55702/022 |
5 63V :
5 L4 IInductor 0.75uH Plessey . 406/9/29665/0015
| L3 Inductor 6.8ul + 1Q% Sigma SC30 406/4/31753/022
| L6 Inductor 10uH + 10% - Sigma SC30- 406/4/31753/024
L5,7 Inductor 100ull +10% Sigma $SC30 406/4 /317537036
L1,2 Inductor 12.28mH Plessey 506/9/29666/005
i 1C3 Integrated Circuit Motorola MCL4GLICE 44574 f02383/011
AL2 : PR2250
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Panel Electroniec Circuit L (Cont'd)

Circuilt
Ref. . | Descriprion and Tolerance|Manufacturer and Ref. Part No.
ICcl,2 Integrated Circuit Motorola MCl4013CP 445/6/02383,/013
R29 Resistor 10R + 2% 0.25W |Electrosil TR4 403/4/05521/100
RS, 50 Resistor 47R + 2% 0.25W |Electrosil TR4 40374705521 /470
R44,45,47 ,48 | Resistor 68R + 2% 0.25W Electrosil TR4 403/4/05521/680
R3 Resistor 82R + 2% 0.25W |Electrosil TR4 403/4/05521/820
R10 Resistor 100R + 2% 0.25W [Electrosil TR4 403/4/05522/100
R35,39 Resistor 150R + 2% 0.25W |Electrosil TR4 403/4/05522/150
R17 Resistor 180R + 2% 0.25W |Electrosil TR4 403/4/05522/180
R38,43,46 Resistor 220R + 2% 0.25W |Electrosil TR4 403/4/05522/220
R18 Resistor 470R + 2% 0.25W |Electrosil TR4 403/4/05522/470
R24,37,42,49 | Resistor 680R + 2% 0.25W |Electrosil TR4 403/4/05522/680
R3,8,54,59 | Resistor 1k + 2% 0.25W Electrosil TR& 403/4/05523/100
R36 Resistor 1.2k + 2% 0.250 |Electrosil TR4 403/4/05523/120
R28 Resistor 1.8k + 2% 0.25W |Electrosil TRA4 403/4/05523/180
R14,23,53 Resistor 2.7k ¥ 2% 0.25W |Electrosil TR4 403/4/05523/270
R52 Resistor 3.3k + 2% 0.25W |Electrosil TR4 403/4/05523/330
R21,22 Resistor 3.9k + 2% 0.25W |Electrosil TR4 403/4/05523/390
R16- Resistor 4.7k + 27 0.25W |Electrosil TR4 403/4/05523/470
R32 Resistor 5.6k + 2% 0.25W [Electtosil TR4 403/4/05523/560
R11,33,40,57 | Resistor 6.8k E:ZZ 0.25W |Electrosil TR4 403/4/05523/680
R13,20,41 Resistor 8.2k T 2% 0.25W |Electrosil TR4 403/4/05523/820
R51 Resistor 10k + 2% 0.250 |[Electrosil TR4 403/4/05524/100
R31,55 Resistor 12k + 2% 0.25W Electrosil TR4 403/4/05524/120
R56 Resistor 15k + 2% 0.25W {Electrosil TR4 403/4 /05524 /150
R4, 15 Resistor 18k + 2% 0.25W Electrosil TR4 403/4/05524/180
R2& Resistor 22k + 2% 0.25W Electrosil TR4 403/4/05524/220
R12,19 Resistor 33k + 2% 0.25W [Electrosil TR4 403/4/05524/330
R7,34 Resistor 100k + 2% 0.25W [ Electrosil TR4 403/4/05525/100
R9 Resistor 200k + 2% 0.25W |Electrosil TR4 403/4/05525/200
R6 Resistor 300k + 2% 0.25W |Electrosil TR4 403-/4/05525/300
R1,2 Resistor IM + 5% Allen Bradley Type CB|403/4/04361/003
R26 Resistor 47k + 2% 0.25W |[Electrosil TR4 - -[403/4/05524 /470
RS8 Resistor Variable 2.2k Allen Bradley S0H 404 /9 /050477011
+ 20%
iy} Diode Texas 1N4148 415/4/05720
D4, 5 Diode Hewlett Packard HPA |415/9/98532 - .
5082-2800
D3 Diode Motorola MVZ114 415/9/98905/013
D6 Diode Mullard BZYBBC5Vé 415/9/98905/013
TL,2 Transformer Plessey special 406/9/29657/011
TR§%3,14, Transistor Ferranti ZTX108L 617/4/02039/012
f TR1,6 Transistor Ferranti ZTX109L 417/4/02039/011
TRS Transistor Ferranti ZTX302L 417/4/01875
TR4,16 Transistor Ferranti ZTX502L 417/4/01876 |
TRL3 Transistor Ferranti ZTX510L 417/4/98309/007 |
|1 TR7,9,10 Transistor Texas BF576 or SGS 417/4/01883 '
| BFR99
gi?l s _gizgiistqr Siliconix J310 1417/4/01888/003
s stor Texas 2N5109 417/4/01784
SK2 Socket PV Card Bérg 3-way D/Row 508/9/22101/001
65000-203
SK1 Socket PV Card Berg-15-way D/Row 508/9/22101/002
65000-215 .
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Regulator P.E.C. (419/1/18033)

Circuit
Ref. Description and Tolerance Manufacturer and Ref. Part No.

- Panel Printed Circuit Plessey 419 /2+18034
€1,2,3 | Capacitor luF *+ 20% 35V ITT Tag 402 /4 /57057 /003
C4 Capacitor 1OuF + 20% 16V ITT Tag 402 /4 /57057 /008
C5 Capacitor 22uF + 20% 16V ITT Tag 402 /4 /57057 /009
RI Resistor 100R + 2% 0.25W Electrosil TRG 403 /4 /05522 /001
R2 Resistor Variable 220R + 20% Allen Bradley 90H 403 /9 /05047 /013

- D1-5 Diode LED Texas TIL 209 520/9/97665
D6 Diode Texas IN4148B 415 /4 /05720
Icl Integrated Circuit L Motorola MC7712C 445 /6 /03074 /007
IC2 Integrated Circuit Motorola MC7720C 445 /4 /03074 004
IC3 Integrated Circuit Motorola MC7806C 445 /9 /03051 /002
1C4 Integrated Circuit National LM 317T 445 /4 /03073
Connector Assembly (702/1/20093/005)
Circuit
Ref, [ Description and Tolerance | Manufacturer and Ref. Part No.
SKF Socket Electrical R.F. | Belling Lee L1465 'K' BS| 508/4 /22059
(Fixed)
- Cable R.F. Suhner R.G. 316 /U 998 /4 /82832 /000
<
Connector Assembly (702/1/20093/012) )
Circuit )
Ref. Description and Tolerance Manufacturer and Ref. Part No.
SKE Socket Electrical R.F. Belling Lee L1465 'K' BS!| 508 /4/22059
(Fixed) i '
- Cable R.F. Suhner R.F. 316 /0 998 /4 /82832 /000
Connector Assembly (702/1/33370/001)
Circuit
Ref. | Description and Tolerance | Manufacturer and Ref. Part No.
SKE & D Sccket Electrical R.F. Belling Lee L1465 'K' BS 508 /4 /22059
(Fixed) ‘
- Cable R.F. Suhner R.F. 31640 998 /4 /82832 /000
¢
Issue 1 PR2250
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Connector Assembly (702/1/33370/002)

Circuit c _
Ref. Description and Tolerance| Manufactirer and Ref. Part No.
'SKB Socket Electrical R.F. | Belling Lee L1465 'K' BS| 508 /4 /22059
(Fixed) ‘ :
- Cable R.F. Suhner R.G. 316/U 998 /4 /82832 /000
Connector Assembly (702/1/33370/003)
Circuit \ _
Ref. |Description and Tolerance| Manufacturer and Ref. Part No.
SKA Socket Electrical R.F, Belling Lee L1465 'K' BS| 508 /4 /22059
(Fixed) .
- "Cable R.F. Suhner R.F., 316 /U 998 /4 /82832 /000
Cableform Assembly (702/1/33368)
Circull ‘
Ref.| Description and Tolerance | Manufacturer and Ref, Part No.
- Cable Tie Insulock MS Series 915 /4 /98775 /000
' Type T18R
- Sleeve Ident Black O Helierman 915 /4 /04042 /060
- Sleeve Ident Brown 1 Hellerman 915 /4 /040472 /061
- Sleeve Ident Red 2 Hellerman 915 /4 /04042 /062
- Sleeve Ident Orange 3 Hellerman 915 /4 /04042 /063
- Sleeve Ident Yellow 4 Hellerman 915 /4 /04042 /064
- Sleeve Ident Green 5 Hellerman 915 /4 /04042 /065
- Sleeve Ident Blue 6 Hellerman 915 /4 /04042 /066
- Sleeve Ident Violet 7 Hellerman 915 /4 /04042 /067
- Sleeve Ident Grey 8 Hellerman 915/4 /04042 /068
- Sleeve Ident White 9 ] Hellerman G15/4 /04042 /069
PR2250 Issue 1
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INTEGRATED CIRCUIT DEFINITIONS

This information forms a supplement to the circuit diagrams in respect
of complex integrated circuits which are shown diagrammatically by a

rectangular outline only.

SP 8325

A clocked variable-waveform generator, controlled by levels applied to
CODE I/P A, B, C, and D. Flat-pack i.c. as shown below.

GND —

CODE I/P B

~10 0/p—=

CODE I/P C

NOT USED

(TOP)

Clock Input

Vee

t-——s CLOCK

—— CODE I/P A
—— CODE I/P D

\-——— PROGRAMMED O /F

Cods LTI L
Inputs 1y 213 1405 16 |7 )87 9l
A{B |C|D
010 |1 1 Programed outputs for listed values of A, B, C and D
11t 1o o (Cutput is always LOW)
o110 10 ] |
101 (1|0 ] L
ol 1 11 ]
J oL o I
0|1 |1l |0 ™
11t il 1
01 |9 |l ]
1{1f0l1 ‘"
é —
0|0 {1 |0 -
~by ten (Output is always HIGH)
output
%
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S§p 8323

A Variable-ratio counter divider. Flat pack i.c. as shown below, -

GND —]
CODE 1/p C—ud]

RESET——o (Top)

RECOGNITION

NOT USED—H

Vee

CODE I/P A
————- CODE 1I/P B
b——CODE I/P D

le CLOCK

Clock Input

7 8 9 10

ted values of A, B and C

=] HHHHHHHHHWE
Inputs
‘ i 2 3 4 5 6
Ai1B|C
Gl1]0 L. X )
: Recognition Output for lis
1i140 AL"
010t
— ] Jis
1101
411 jis
ot 11
L — |t U
1111
- - d 1L
o1 e|a
L
Bl
SP 8317 L

L

A variable—ratio_co&nter-divider. Flat-pack i.c. as shown below.

GND

CODE 1I/P Corl

CODE I/P D——
RESETn——ma (top)
RECOGNITION O /P——
RECOGNITION I/P— ]

RESET

PR2250

Sect.4 9-A2

Vee

b—— NOT USED
———CODE I/P A
——CODE [ /P B

——— CARRY (/P

CODE 1/p &

——— CLOCK

Issue ]
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SP8317 Contd.

Clock Input

V{23 14|5]|6[7|8 )9 (10f12(3|4]|5]6|718&]a]tain]12[13]14]i5]16[17]18]19 20
Code
Inputs
A|B|C|D| Carry Qutput for listed values of ABC and D
AEURER RN i
olofojo| _| B
1{oj0]|0| _ B
010i01 | B
1{ojof1] | i
ol1]0]1]| ] i
tir]olt| B
ofoft]1| _| B
tloft]r] 4 [
ol1|1f1] _ B
Reset Qutput
M
Recagnition Qutput
Reset Input
|~ permissible region for positive going
Recagnition fnput // edge of r‘ecognztlon pulse
piararavaiads i : l ; :
divide-hy-ten phase recognition reset phase {ends at completion
: phase of carry pulse)
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SP8311

A variable-ratio counter-divider. Flat—pack i.e. as shown below.

-GND——I | ‘ f—‘—"_‘.Vcc -

CODE 1/P € —— |—— CODE 1/? G
CODE I/P D —— . f—— CODE L/P F
RESET ——f (Top) ~—— CODE I/P A
CARRY — , —— CODE I/P B
RECOGNITION I/P ~—— -~ COUNT 0/P
~ CODE 1/ E — 1 L oo

Clock Inputs

iy A NNnnRNnnn
Clti2|3]ai5(6(7[8j9(0ft|213j4{5te;7[8|9[w0]nt12i314[15/617118{19]{20
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Inputs l
A|B|C:D| Carry Output for listed values of AB,C,D 1
Tt | S i
IRRERSR N | |
i '
0jofojof | N L] -
! ]
t]ojo]o] | l 1 i |
olojo|t! | ’ | ! | | l
Pl
rjofojt | ’ ] 1
| [ [ \ 1 "
oftloji| | ] — ' —
T | b !
e T T ]
— ; ! 1 N ] { i : i |
S . i ! ; L i % 1 1 | L ]
ot bR LT ] REERE ms
‘ R : . b P
ottty | | ' % ? ; l | B
| B e u
C O . 1 . - E : i
et | VLI EREREEE
T SEERERRRENR
" Reset Output ! . 1 ! ! i i :
' BRI L N | | ‘—1 ! | § ! N
1 ‘ i P i [ K _ { I. o | i 1.1 : P ‘ '
: r | Permissible region for positive going ! |
i | P i L zdgz of recoqnltmn pulse P | |
Recognition fnput | | podomded [ 1| | ’ | Lol Lo {
S B B 7077 17/ 7] ; I % L T S S
} Lo N f L] ; ' i
; | ! i ; oo I 1 ‘ i L !
EERETEEREEE b | ’ | I | 1 l [
divide -by- ten phase l rnccgnltrcn reset phase {ends at completion
. | phase | of carry pulse)
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MC 10178

A 4-bit binary counter. With inputs R, SO, S1, S2, and $3 all at '0" a
binary count up from '0' is produced on Q0 (LSB), Ql, Q2, Q3 (MSB) outputs,
Count increments on positive—going edges to inputs Cl or C2 (or to both).
Input R = 'l' sets all Q outputs to '0'. [Inputs S0, S1, S2, and 83 all at
'1' sets all Q outputs to 'l'. No count is produced if either Cl or €2 is
held at '1'.

MC 14008

A 4-bit full adder. Forms the sum of inputs A + B + Cyy, where A and B
are 4-bit numbers. Output sum is 5-bit full sum{SO, S1, S2, S3, COUT)°
Cour = O if full sum €15,

MC 10138

A 4=bit counter producing a binary output on QI (LSB), Q2, Q3, Q0 {(MSB).
Action as MC 10178.

CD 4017

A 5-stage Johnson counter. Clockpulses are counted and decoded to produce
outputs as shown below.

CLOCK JuUuuuruyyuyyururyiiyTru

RESET 1

CL. INH

| S
[ i
I
i I
| |
{

0 T ol—
I
I 7l
[
2 71
|

]

9

— e - — ] — — |~ —

CARRY OUT

Issue 1 ‘ PR2250
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1..

HMODULE 10 FRONT PANEL AND CONTROL CIRCUITS

INTRODUCTICN

1.1

The name 'Module 10' embraces the front-panel of a PR2250 receiver and -
the circuit-board mounted upon it. These two items together embody all
the digital logic which forms the interface between the operator and the
receiver proper. The logic operates in conjunction with memory circuits
contained in either Module 11 or Module 12, whichever is fitted. Where
Module 12 is fitted, remote control of the receiver can be exercised.
Modules 10A and 10B are dealt with in paragraphs 8 and 9.

BASIC FUNCTIONAL DESCRIPTION (Figure (a))

2.1

f'é

-

Frequency Control

The operator controls frequency either by means of an entry on the keypad
or by use of the manual tuning control. He can also recall a frequency
stored in the memory. The manual tuning control operates an optical en-
coder. These controls produce inputs to the tuning logic. Two control
outputs to the receiver are produced by the tuning logic: the first is a.
frequency~determining input to the synthesiser (lst L.0.), while the
second selects an input filter (in Module 1) appropriate to the frequency
set in by the operator. The second output is not used in receivers fit-

"ted with Module lA. 1In addition, a frequency data output is fed to the

2.2

2‘3

2.4

memory circuits.
&

Mode and Bandwidth Control

Mode and Bandwidth controls are to a ¢ertain extent interdependent’, inas-
much as selecting some modes automatically selects and appropriate band-
width. However, where this is so the automatically selected bandwidth
setting can be later over-ridden if desired. The mode and bandwidth
logic produces a memory output, in-addition to control outputs to the
mode and bandwidth circuits.

AGC Control

AGC decay time- constant is operator selected. The selected value is fed
to the AGC Circuits and to the memory.,

Memory Control

2.5

The memory has 16 storage channels. One is reserved for 'temporary dump'
use, while the remaining I5 are available for long-term storage. The.
memory is battery maintained, and will hold data for several months while
the receiver is switched off. Recall facildties allow any stored set of
data to be 1nstantly applied to the receiver controls.

Remote Control

Issue 2
June Z9

Where Module 12 is fitted to a receiver, remote control can be exercised
via the 'memory' output lines to the logic circuits of Module 10, This
control can perform all operations available on a normal PR2250 front-
panel. In PR2252 receivers, Module 10B is fitted: in this module, no
operator controls are fitted, and all control operations are carried out
via Module 12. The logic circuits are identical with those of Module 10
except that all operations are initiated from the 'memory' lines,

& PR2250
10-5 Sect.4



MANUAL ' -
TONING
CONTROL
CONTROL TO MODULE 1
- > RF FILTERS
FREQUENCY | TUNING. .. CONTROL TO MODULE 9
KEYPAD _ LOGIC SYNTHESISER
BANDWIDTH
CONTROLS
: - _ CONTROL TO MODE &
MODE | MODE & © BANDWIDTH CIRCUITS
CONTROLS > BANDWIDTH :
=  LOGIC
: ] ' *4 CONTROL TO AGC
AGC - AGC = CIRCUITS
CONTROLS | | LocIc
| MEMORY ;*—"—*T
~ L (MODULE 11) —--1
I
MEMORY . . —
CONTROLS ' |
' revore |
REMOTE | coxrroL I
CONTROL . : -l (qopune 12)1 g
' Lo o J
t
FIG (a) MODULE 10 (FRONT PANEL) BASIC FUNCTIONAL DIAGRAM
3. PUSH-BUTTON CONTROL
3.1 Apart from the manual tuning and a few switches, all dperator controls
are 'press to operate' butteons. The basic system can be seen in Figure
{b). Operation of any button triggers the monostable, producing a very
PR2250 : : _ ,  Issue 2
Sect.4

10-6 June 79
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«.—1:—++'

o .=
2y
"
. - A
BINARY~-
| DEcTMAL [— B
3"lo . L/ ¢ |DECODER }—— C
L —
— [
S
Cﬁ & - P
‘*1
<
e
alblc (|[A|B|C|D
1f1lojofi1|ofolo
2[lof1io flo|1]olo
s fi]oflofo]1]o
sllofolt flojolols

FIG (b) BASIC PUSH-BUTTON SYSTEM

NOTE: Example shows 4 buttons: the only difference for a full 0-9 keypad is in
the gating to produce a 4-bit parallel binary input to the decoder.
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3.2

short '1-0-1" output—pulse and also applying a '0' set level to one or
more bistables. Those bistables which do not receive a '0' set level are

reset by the monostable output pulse, whiéh ends before the operator

releases the button. ~ In the period‘betweén the end of the monostable
output pulse and the button release, one or more bistables are set.

In Figure (b), a four-button circuit is shown. Button 1 produces binary

"1 at a, b, ¢, Button 2 produces binary 2, and so on. The bimary number

3.3

set into the bistables is decoded to produce a 'l' level on one output of
the decoder. The system is applicable to, -any number of blittons by use
of suitable *AND' gating and sufficient bistables to store the largest
binary number required.
. F -9 ) L
As ‘an example, Push-Button 4 in Figure (b). The monostable produces a
short '1-0-1' pulse which resets the upper two bistables. It cannot re-
set the lower bistable because of the '0' set level applied by Button 4.
After the end of the monostable output pulse, the button will still be
held., During this period, the lower bistable is set, producing a=0, b=0,
c=l, i.e. binary 4 in parallel form. This binary 4 will remain stored in
the bistables until another button is pressed: it is decocddd to produce a
"1' output on line D.

FREQUENCY CONTROL - DESCRIPTIOR’

Keypad - Functional Description

A functional diagram of the keypad circuit is shown in Figure 1: all?
logic is reduced to basic functions. The 0-9 numerical keypad and the

- ENTER and CLEAR controls are push-buttons of the type described in para-

4.1.2

4.1.3

4.1.6

PRZ250
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graph 7. The circuit as a whole is an extension of the basic circuit

shown in Figure (b). The keypad, ENTER, and CLEAR inputs can also be
supplied by the memory.

Assume 2 number is entered from the keypad. Each key operation produces
2 4-bit parallel binary number at points A, B, C, D; A is. the least sig-
nificant bit. All keypad inputs are applied to an 'OR' function which

fires a monostable: a single strobe pulse is therefore produced for each
key operation.

A 'single number' entry first appears on the Q0 outputs of shift regis-
ters IC26 to 29. If the entry produces a 'l' level at the Q0 outputs of
both IC28 and IC29, the entry must have been & decimal point. This fact
is recognised by IC25C producing a 'l' level output.

Successive keypad entries shift the 4-bit parallel binary numbers one
stage along the shift registers for each entry. If, for example, 862 had
been entered, the 8 would be on the Q2 outputs, the 6 would be on the Ql
outputs, and the 2 would be on the Q0 outputs.

If then the decimal point key is pressed, which must be done to make a
valid frequency entry, the fact is recognised by IC25C sensing IC28 and
IC29 QO levels at 'l': this sets B3Q level to 'l'. The resultant 'O’
level at B3Q then prevents further decimal point entries from having any
effect. Whether further numerical entries were or were not made after

the Qecimal point entry does not affect the operation so, for simplicity,
we will assume there were none. ' '

The next operation is to press the ENTER button. This in conjunction

with B3Q level at 'l', (due to decimal polnt entry), sets BlQ level to

} Issue 2
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4.1.7

4.1.8

4.1.9

4.1.10

4.1.11
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'1'. As the Q5 levels of the shift registers cannot be all 'l's, IC30B
output level is 'I' and the '1' level from BlQ sets B2Q to 'l'. This
allows the strobe oscillator to run, clocking the shift registers. When
the decimal point (1-1-~1-1) reaches the Q5 outputs from the shift regis~
ters, IC30B output level drops from 'l' to '0' and sets B2Q level back to
'0'. The strobe oscillator stops. The entries made on the keypad are
now in the correct positions in the shift registers to operate the dis-
play decoders and produce a meaningful cutput to the synthesiser. This
is done via BCD up/down counters which, for keypad entries, merely act as
stores.

At the same time as the strobe oscillator stops, the combination of IC30B
output at '0' and BlQ output at 'l' has three effects:
(1) The two monostables are fired., The first one applies preset to
the up-down counters (IC8 to 14), allowing the register outputs to
appear on the counter outputs: ICl7 to 2] are normally transparent
to data. The second monostable, a little later, resets the shift
registers ready for the next entry. :

(2) BlQ level is set to '0', which is the start state for another oper-
ation. |

(3) B3Q level is set to 'l', which is the start state for another oper-
ation.

The connection between the shift registers and the up/down counters is
made via transfer gates which are normally transparent to data. Their
function is to break the connection when clearing an erroneous keypad
entry. If, after a keypad numerical entry has been made but before Ehe
ENTER button is operated, it is desired to 'start again', the CLEAR
button is pressed. This functions exactly as the enter button but with
one additional action. The additional action is to disable the transfer
gates and therefore prevent the erroneous entry from appearing at the
counter outputs.

ICl4 of the counter handles the 'l10MHz' digit. This must not exceed 2,
as the maximum frequency is 29.99999MHz. An 'OVER 2' detector therefore
continually senses the output from ICl4s if it exceeds bingry 2 due to

erroneous keypad entry, the detector resets ICl4 to produce either binary

0 or binary 2. This brings the output within the frequency range of the
receiver,

The manual tuning control is applied to the up/down and clock inputs of
the up-down counters. This is dealt with in paragraph 4.3 et. seg.

The outputs of the up~down counters are in the form of a parallel BCD
number defining frequency in kHz. The output is fed to four places,
namely:-

(1) 8ynthesiser frequency control input

(2) LED decoders of the front-panel frequency display.

(3) Filter-switching logic controlling Module 1

(4) Memory circuits of Moduld 11 (or Module 12)

 PR2250
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4.2.2

4,2.3

4.2.4
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Keypad = Circuit .Description

The circuitry of the keypad function is shown in Figure 2., Reference can
also be made to the functional diagram, Figure 1. The keypad 0 to 9 and
'Decimal Point' inputs from the operator controls produce a logic ‘1
(positive) output when a key is pressed. This is opposite to the Femain-
der of the push-button controls of the receiver, which produce logic '0'

(0V) outputs when pressed.

Operation of any numerical key produces the appropriate 4-bit parallel
binary number on the inputs to shift registers 1C26, IC27, IC?S and IC29
(least significant bit to IC26). The gating functilons (see Figure 3)

which produce all imputs except '0' to the shift registers are made up
as follows:- '

Key 1 - D1 )

Key 3 ~ D2 )

Key 5 = D3 ) Rl - IC26

Key 7 ~ D& )

Key 9 = D5 )

Key 2 - D8 )

Key 3 = D9 ) R2 - IC27

Key 6 - D10 )

Key 7 - D11}

Key & - D14 ) —— IC28

Key 5 - D15 ) :

Key 6 = D16 ) R3

Key 7 - D17 ) l— IC66D —
———IC66C

Key 8 - D20 )

Key 9 - D21 ) R4

IC66A~IC2Z9

From decimal'point——————*—ICﬁéB

The zero key is connected to one input of a S-input 'OR' function formed
by D24, D7, D13, D19, and D23 with R5. The other four inputs are connec-
ted to the keypad inputs to IC26, IC27, IC28, and IC29. The output from

this OR function fires a monostable formed by IC624 and IC62B, as shown
in Figure (¢} on the facing page.

Note: that D397 alsc forms part of this 'OR' function, but is not immedi-
ately relevant. It is dealt with in para.4.2.12.

A short '0-1-0 input pulse produ

ces a delayed 'I1-0-1" output pulse from
IC2B Q. -

Consider the output a¢ross RS produced by the "OR' function. For any
binary number between 1 and 9, at least one of the shift register inputs
must be 'l', and therefore a 'l'. level will appear on R5. Similarly,
operation of the zero key will cause a 'l' level to appear on R5. There-
fore operation of any numerical key will fire the monostable:; The output
pulse produced by IC26B is applied as strobe to shift registers IC26, 27,
28, and 29: a single shift register strobe pulse is therefore produced

for each numerical key operation. Monostable IC62 delays the strobe
pulse to allow any front-panel button contact bounce to die out,

&
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FIG {c¢) IC62 MONOSTABLE FUNCTION
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4,2,5 A single numerical key operation produces an equivalent 4-~bit binary num-
ber on the Q0 outputs of the four shift register IC's. A second opera-
tion shifts this number to the Ql outputs, and presents a second equiva-
lent binary number on the Q0 outputs., The cycle repeats for each numeri-
_cal key operation. Operation of the decimal point key produces the same
action, and in addition is recognised by IC25C. This recognition depeunds
upon the fact that, as the decimal point is "1-1-1-1", it is the only key
input which produces a "1~1' input combination to IC25C. The resultant
'0' output from IC25C sets the output level of set-reset -bistable IC25A/
IC25B to 'l' and this level, inverted by ICl16B, holds TRl base at 0V via
D8l. 1In consequence, further operations of the decimal point key have no
effect; the circuit prevents more than one decimal point being applied in
one set of entries. For reascons which will be described later, it 1is
necessary that each set of entries contains a decimal point: for example,
while 1636.4 containg a decimal point naturally, 1878 does not, and
therefore must be entered as '1878.°'.

4.2.6 The longest entry which can be made (because of the 10Hz minimum fre-
quency step) is xxxxx.xxkHz. This contains eight key operations {seven
numerical and one decimal point), and fixes the shift register capacity
at eight for each stage (QO0 to Q7 inclusive). The Q5 stages of each
register IC are connected to a 4—input 'NAND' gate (IC 30B) which recog-
nises a 'l-1-1-1' combination on the four Q5 lines. A 'l-1-1-1' combin-
ation is produced by a decimal point, For any shift register content te
be meaningful to the frequency control and display circuits, it must
appear at the shift register output with the decimal point on the Q5 out-
puts, Obviously this only occurs directly from an eight-operation entry,
and therefore means of shifting entries of less than eight operations
must be providedd

. ‘

4.2,7 After a numerical entry has been made, the ENTER key 1s pressed, applying

a "l' level via D96 to IC63D. The initial recognition of a& decimal point
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4.2.9

4.2.10

4.2.11

4.2.12

by IC25C has set IC25B pin & level to '1', therefore operation of the
ENTER key produced a 'l-1' input combination to I1C63D. The resultant 'O’
output level sets IC63A pin 3 level to 1Y,

The output from Q5 detector IC30B is at present 'l', unless an eight-
operation entry has been made. IC30B output and IC63A.outputr produce a
11-1' input combination in IC64C, setting IC64D output level to ‘1.

This '1' level, applied to IC65B, allows the oscillator formed by.IC65A.
and IC65B to run. Its output, via IC30A, clocks the shift register until
the decimal point appears on the Q5 outputs. At this point, IC30B output
level changes from 'l' to '0', '

A '0' output level from IC30B has the following effects:

(1) 1IC30A output level becomes 'l', preventing further clockpulses from
reaching the shift registers.

(2) Via IC63B and IC64A, it resets IC64D output level to '0', so stopp~
ing the oscillator. :

(3) Via IC65D, it produces a 'l-1' input, combination on IC65C: this
produces: :

(a) a '0-1' transition at IC25D output which fires monostables
IC31A and IC31B.

(b) a '0' output from ICI6C which resets IC25B and IC63A output
levels to '0'.

The shift register output is now correctly placed, with the decimal point
on the Q5 outputs. The ENTER circuit is reset ready for the next opera-
tion. If the numerical entry had been of eight operations, the same ac-
tion would have occurred except for the running of oscillator IC63A -
IC65B: this would have been prevented by the 'O' output from IC30B pro-
duced by the decimal point on the shift register Q5 outputs.

The operation of monostables IC31A and IC31B produces two successive
'0~1-0' pulses: the leading edge of IC31B Q output coincides with the
trailing edge of IC31A Q output. The first '0~1-0' pulse applies preset
to the up~down counters (IC8 to ICl4), allowing the register outputs to
appear on the up—down counter outputs via transfer gates IC17 to ICZl
which are normally transparent to data. The second '0-1-0' pulse resets
the shift register ready for the next entry.

The transfer gates are, as has been stated, normally transparent to data.

Their function is to break the connection between shift registers and up--
down counter when clearing an erroneous keypad entry and when data is be~ .

ing entered from the memory. If, after a numerical entry has been made
(but before ENTER has been pressed) it is desired to cancel the eatry,
the CLEAR button is operated. The CLEAR and ENTER buttons are both conn-
ected to an OR function formed by D87, D96, and R8, and therefore have
identical effects via IC63D. However, the CLEAR input via R9, D37, and

D88 also applies a disabling 'l' input to the transfer gates; with this

4.2.13

PR2250
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input applied, the gates present open=~circuit outputs. Additionally, the
CLEAR input via D85 simulates a decimal point’ to 'complete' the erroneous
entry which is being cleared.

The up-down counter consists of IC8 to ICl4 inclusive. It simply acts as
a store in respect of keypad and memory entries: the counter action is

Issue 2
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used solely in conjunction with the output from the manual tuning control
{qev. in paras.4.3 and 4.4.

{

“4.,2.14 As the P2 (pin 13) and P3 (pin 3) presetting inputs te ICl4 are tied to
0V (logic '0') by R16 and R17, the Q2 (pin 14) and Q3 (pin 2) outputs
from ICl4 cannot be changed from logic '0' by presetting inputs. These
presetting inputs are 10Ml and 10M2 from the shift register (via the
transfer gates), and are applied to ICl4 pin 4 (PO) and pin 12 (Pl): the
10M2 input to pin 12 is applied via OR gate IC22A, IC22B and delay cir-
cult R19 C8., Hence, only the two least significant bits of the input
'10MHz' number are applied: for keypad eatries of 0, 4, and 8, binary 0
is applied. For keypad entries of 1, 5, and 9, binary 1l is applied. For
keypad entries of 2 and 6, binary 2 is applied, and for keypad entries of
3 and 7 binary 3 is applied. '

4.2.15 A correct keypad entry can only apply either 0, 1, or 2 to ICl4; any
other entry must be erroneous, as the highest frequency which can be
correctly entered is 29.9999MHz. Erroneous entries of a 'lOMHz' figure
of 4, 5, 6, 8, or 9 are self correcting, as they will produce a response
of either 0, 1, or 2: however, entries of 3 or 7 apply binary 3 teo ICl4,
producing a Q0=1, Ql=1 output. This is sensed by ICI5C which, via ICl5D,

‘ produces a resetting 'l' level to ICl4 pin 9; Q0 and Ql levels then fall
' to '"0'. Therefore, keypad 'tens of MHz' entries from 0 to 9 produce dis-
played frequency figures as shown below:

ENTRY 01

2 3 9
DISPLAY 0 1 2 0

4 5 6 7 8

01 2 0 0 1

4.2.16 When the up-down counter is clocked from the manual tuning control (and
also at switch-on), ICl4 'Q' outputs can (in theory) assume any value up
to binary 15 should the control be so operated. As previously described,
ICI5C will detect a '1-1' output combination on Q0 and Ql. A 'l' level
on Q2 is detected {via ICl6F) by ICI5D, and produces a resetting 'l'
level to ICl4 pin 9 to reset QO and Ql to '0'. Binary 3, 4, 5, 6 and 7
entries are therefore detected.

4,2,17 Gates ICl5A, IC15B, ICl6A, and IClé6D form a set-reset bistable, Ehe two
1nputs of which sense ICl4 Ql and Q3 levels to detect entries of 8 or 9.
A 'l' from ICl4 Q3 (pin 2) sets ICL5A output level to 'l': this level,
via IC22 (4 elements), applies a 'l' level 'enable preset' to ICl4 pin 1
and a 'l' level preset input to ICl4 pim 12 (Pl1). ICl4 is therefore pre-
set to Q3=0, Q2=0, Ql=1, and Q0 = the level applied from 10MI: an output
binary number of either 2 or 3 is produced, therefore., Should binary 3
be produced, it will be immediately detected by ICI5C; the resultant re-—
setting action will immediately produce an cutput of binary 0. For an
applied entry of 8, therefore, an output of binary 2 is obtained; for an
applied entry of 9, an output of binary 0 is obtained.

4,2.18 The outputs from the up~down counters are fed out of Module 10 to the
memory circuits and the frequency control circuits. Inside Module 10, .
they are applied to seven BCD 7-segment LED decoders (ICl to IC7). These
devices drive the front-panel frequency display. The decimal p01nt on
the display is a separate LED which is permanently illuminated via R57.

4.3  Manual Tuning - Functional Description (Figure (e))

4.3.1 The optical encoder driven by the manual tuning knob produces two square-
wave outputs, 'Chanmel 1' and 'Channel 2'. These outputs have a 90°
phase relationship. Each produces 500 pulses per revolution of the
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4,3.3

4.3.4

4.3.5

4.3.6

bt

4.4,1

£.4.2
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manual control, i.e. 0.72° rotation per pulse. Two tuning rates are

provided, lkHz per revolution or 20kHz per revolution. In both cases,
frequency changes in 10Hz steps. .

The two enceder outputs are cleaned by trigger circuits and applied to
inverters and CR differentiators. Each encoder output is therefore made
available in four forms, as shown in Flgure (d). -,

ovreur __ [ L[ 1__
mverten || L[

0/P DIFF. N ,— N '_’/,_
N

0/P INV. DIFF. ¥ L

a

>

FIG (d) ENCODER OUTPUT PROCESSING

The four processed 'Channel 1' and four processed 'Channel 2' outputs are
applied to two gating circuits, Two outputs are always produced: one is
a train of '1-0-1" short pulses at four times encoder outputs pulse rate,
while the second is a steady 'l' level (Points A and B in Figure (e).
Reversal of control rotation direction reverses the two states, The two
outputs_are applied to a set-reset bistable and to a NAND gate. The bi-
stable Q output levelgindicates direction of rotation, while the pulse
train indication of rotational speed and quantity appears at the output

of the NAND gate. The action can be seen from the waveforms shown in
Figure (f).

The output from the bistable is fed to the up~down inputs of IC8 to 14
{see Figure 1), 4while the output from the NAND gate is applied to the
clock inputs of IC8 to l4. Acecording to direction of control rotation,
the numbers stored in the counters can be increased or decreased, so
controlling the counter output values.

The 'SLOW' tuning rate of 20kHz per rev is provided by a 20 circuit:

which can be switched in after the NAND gate referred to in paragraph
4.3.3.

&
Manual tuning can be inhibited by a front-panel switch and is also inhib~-
ited when the receiver control is set to 'remote',

Manual Tuning - Circuit Description

The optical encoder driven by the manual tuning knob is a sealed unit,
receiv1ng a 12V de supply and producing two square-wave outputs, Channel
1' and 'Channel 2': these outputs have a 90° phase relationship and, at
worst case, have a 'l' level value of +11V and a '0' level value of +3V.
On each channel, 500 pulses are produced per encoder revolution.

The two outputs from the encoder are
and §C40D.

red signals.

‘cleaned' by trigger inverters IC4LO0B
Two further trigger inverters IC40A and IC4OC provide inver-

The output from each of the four trigger inverters is app-
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lied to a CR differentiation circuit. Each of the two encoder outputs is
therefore available in four forms:

(a) direct
(b) inverted
(¢) direct differentiated

(d) inverted differentiated )
producing a total of eight inputs to a gating circuit formed by IC39 and
IC45 together with D71-D78 and R78-R79, The action of this gating cir-
cuit is described in paragraphs 4.3.3 to 4,3.4 of the functional descrip-
tion. According to the direction of rotation of the manuzl control, the
outputs across R78 and R79 are a train of '1~0-1' pulses at four times
encoder output frequency and a steady 'l‘ level. Reversal of rotation
reverses the two outputs. Both are applied to IC344, producing a corres-
ponding train of '0-1-0' pulses from whichever channel is pulsing: this
is the tuning control signal. Waveforms are shown in Figure (f).

4.4.3 Whichever of the two outputs across R78 and R79 is pulsing is seen by bi-

stable IC34C~IC34D as a '0' level input and, in consequence, the output
level of IC34D is either 'l' or '0' depending upon direction of control
rotation. It is applied to pin 10 (up-down) of each up-down counter: a
"1' value is 'count up' (clockwise rotation) and a '0' value is 'count

down' {(anticlockwise rotation).
%

4.4.4 The tuning control signal from IC34A is fed via IC34B and ICZ44A to

divide-by-twenty circuit IC23. It can be stopped at IC34B by application
of a '0' level to pin 6. This level can be applied from either the INHI-
BIT switch below the tuning control, or from the REMOTE press-button

(paralleled with a corresponding remote-control input, where applicable).

4,4.5 Divide~by-twenty circuit IC23 is a dual BCD counter with* the MSB output

of the fifst counter (pin 6) clocking the second counter. The second
counter LSB output {pin 11) provides a pulse trainm at 1/20 of the fre-
quency of that applied to pin 2 (Ist counter-clock), Output pulse-length
from each counter is twice clockpulse lengthl -

4,.4.6 The output from IC23 pin 11 and the output from IC244 are both applied to

I1C24C. With IC23 pins 7 and 15 at '0', an output is produced from IC24D,
and IC24B output is a steady 'l' level. Under these conditions, IC38B
output is at 1/20 the frequency of that of JC24A, With IC23 pins 7 and
15 at '1", IC23 is shut down and pin Il is at a steady '0' level, IC24B
allows the output from IC24A to pass to IC24C and IC38B, the output from
which is at the same frequency as that from ICZ44.

4.4.7 The control level applied to IC23 and IC24B is provided by the bistable

formed by IC33A and IC33B. The bistable is set and reset by the FAST and
SLOW buttons on the front-panel. Two LED indicators are driven via IC32

to indicate the selected state (either IkHz or 20kHz tuning variation per
revolution of the control knob),

o

4.4.8 The output from IC38B is applied to pin i5 of each IC in the up~dowm

counter. According to wiggther the up~down output from IC34D.is "' or
'0', the count value will be incigased or decreased as the manual '

>
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4.5

4.5.1

tuning knob is rotated. The circuits controlled by the up-dowm counter
outputs will react accordingly.

Filter Switching - Functional Description

Module 1 contains nine bandpass filters switched by PIN diedes. At all
times the appropriate filter must be connected for the frequency in use.
The control circuits are contained in Module 10, and consists of gating
circuits which recognise particular output combinations from the up-down

" _counters {(Figure 1}. A logic 'l' output is produced by a gating circuit

4.6

4.6.1

4.6.2

PR2250
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when the frequency to which the receiver is tuned falls within its
*recognition' band, as shown below:

0 to 1.39999MHz
1.4 to 1.99999MHz
2.0 to 2.99999MHz B}
3.0 to 3.99999MHz
4.0 to 5.99999MHz
6.0 to 8.99999MHz
9.0 to 13.99999MHz
14.0 to 20.99999MHz
21.0 to 29.99999MHz 2

Filter Switching - Circuit Description

Module 1 contains nine filters switched by PIN diodes. At all times the
correct filter for the frequency in ufe must be connected in circuit.
This switching is carried out by the outputs from a nugber of gating cir-
cuits which sense the outputs from the up-down counter. For physical
economy of integrated circuits, a somewhat complex network of gates is
used: the devices concerned are IC51, 52, 53, 54, 57, 58, 60 and 6l.

Nine separate circuits exist, one to control each filter in Module 1,

and these nine circuits are shown, together with basic logic diagrams
and truth tables in Figure (g) to (q).

These outputs from the up-down counters are defined-functionally in these
diagrams, which correspond with their lead~titling on logic-board edge-
pins 53 to 78. The titling corresponds with BCD coding of frequency in

Hz, e.g. IMO — IMl - 1M2 - IM3 are the four BCD lines which define the
'MHz' digit of the frequency value.

MODE AND BANDWIDTH COKTRQL ~ DESCRIPTICN

Mode and Bandwidth Control - Functional Description

The mode and Bandwidth Control circuit is a straightforward extension of
the basic circuit shown in Figure (b). #Two groups of press~buttons are
employed, one for mode (F, CW, LSB, USB, ISB, AM, XTAL) and one for band-
width (8, 6, 1.2, 0.3, 0.1). Each group is gated into three bistables.

The two groups of inputs can be produced either by the front-panel
buttons or from the memory.

Three AND functions interconnect the two groups. Because of their pre—
sence, the use of the F, CW, or AM mode buttons automatically sets up a
particular bandwidth. However, this does not prevent subsequent selec-
tion of a different bandwidth. For example, if AM is operated, the 6kHz
bandwidth is automatically selected. However, if the &M and 1.2 buttons

are pressed in sequence the receiver will operate in AM mode on 1. 2kkz
bandwidth.
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5.1.3

5.2

5.2.1

5.2.2

PR2250
Sect.4

The circuit can be seen in Figure (r), which includes a truth table of
outputs. The twd groups of bistables each produce a 3-bit binary number
output which is decoded by the controlled circuits.

{ode and Bandwidth Control - Circuilt Description

The action of the Mode and Bandwidth control code generating circuits can
be fully understood from the functional description. The sixg bistables
shown in the functional diagram (Figure (r)) are identified there as A to
F. The correspOnding integrated circuits are:

A : ICA6C — TC4ED D : IC4TD - IC4TA
B : IC47B - IC47C  E : IC48D .- IC48C
C : IC46B - IC46A F : IC48A ~ IC48B . t g

The resetting pulsé generator from the A-B-C (mode) group of bistables 1is
formed by IC384, IC38C, and IC38D: that for the D-E-F (bandwidth) group
of bistables is formed by IC59A, IC53C, and IC59D.

The functional diagram shown in Fig.(r) omits one input to the basic cir-
cuit; this Input is an inhibit on bistables D, E, and F, which comes into
operation when USB, LSB, or ISB mode is selected. ‘Referring to Fig.4, it
can be seen that the USB, LSB, and ISB mode LED driver outputs from IC55
are connected to the reset line of bistables IC74D, 74A; IC48D, 48C;
IC48A, 48B (bistables D, E, and F in Fig.(r)) via an AND gate made up of
D56, D57, D58, and R95. Selection of USB, LSB, or ISB mode sets the app-
ropriate output from IC55 to '0'; this '0" level, via the AND gate, is
applied as a permanent inhibit to the three bandwidth selection bistables
for so long as the mode remains selected. Note that, if during USB, LSB,
or ISB operation, a bandwidth -button is pressed it will select the appro-
priate circuit but will only do so while the button is pressed; this is
not a valid mode of operation and is only mentioned to avoid this effect
being mistaken for a fault condition.

Each of the two groups of bistables supplies the inputs to a BCD-decimal
decoder (IC49 and IC50). The output lines from each decoder are normally
at '0'. One line level rises to 'l' according to the inputs applied, as
listed Delow. All inputs at '0' produces all outputs at '0T.

| NGMERICAL |~ INPUT PINS | OUTPUT PINS
VALGE 110 i13 112 [11 j14 12 5717617 [ 4
; i [
! : ]
1 1l oj0f0f 1j0oioioloiolo
: ' ! i
2 0j1}0{0f0l1j0i0]olojo
; @
3 i1 1:0]ofolol1lojo|o]o
| e
L
| 4 | ololi1]|okololoir ololo
| 1]
{ 5 1,6, 1]030]0 j0/0i170]0
| P
l 6 . 0, 1l {0Ff0j0!0i0:0(11}0
. L
: 7 Fi1i1]l1}lo0foloo 50] 6101
| L | ]

: ALL
10-24 ‘ Feb .80



+ 8 631232

B/W

MODE

FROM
MEMORY
FCV¥L A IXTU ~

.TO
MEMORY
P

L/

o)

GEN

PULSE

FROM
MEMORY
~

&
—D>_<;

/—L/

N

E%f &

Ny
/—{/—

AL

NOTE. LOGIC UP TO
BISTABLE INPUTS

IS '0' ACTIVE. ALL
NOX-OPERATED INPUT
LINES ARE EFFECTIVELY
PULLED UP TC '1°*.

L)

GEN

PULSE

KaY

BISTABLE

B

QUTFUTS

CHW

OO |+ i

LSB

AM

=

ISB-

IXTAL

USB

=i~ lOo

H IO MM ]O|»]O |+ O
O | ot [ O

l.2

0.3

IR T S -

0.1

M i N iHMEI= OO O | =

Ml | || FjOo i | O+ [

Hlo|~{c
™ol |-

=l ]|]O [O Ojrfix|]|=wlIO]|m|~ O

X =

1DONT CARE®

F[G.(r) BASIC MODE ARD BANDWIDTH CONTROL LOGIC
10- 25

Feb B0

PTR 2250

Sect 4



5.2.4 The outputs from the decoders provide the controlling outputs to the mode

and the bandwidth.circuits, and are also fed via LED drivers IC55, TR3,
and IC56 to cperate front—panel LED indicators. The mode and bandwidth
outputs to the memory circufts are taken in parallel with the inputs to

_the decoders.

AGC CONTROL - DESCRIPTION

AGC Control - Functional Description (Figure (s))

The AGC control circuit is a straightfbrward extension of the basic cir—

cuit shown in Figure (b). The BCD/Decimal decoder shown iIn Figure (b) is
replaced by four AND functions. . '

'O' ACTIVE INPUTS
FROM KEYPAD AND

MEMORY FROM
10 1 0.2 OFF MEMORY o
l [ % AABBCC
l i .

{ i '

L — Sy N OFF

L —£ ] ) )

! ‘ q S0

i i | 39 0.2 .

i % n | , - AGC LOGIC

Lo =) . | 1 OUTPUTS

b-—-d ~

| i .

1

' i ] 0

. 4 L&y D .

! | / | ]/ .

0 L{:)x}
|\..i’ R/—) )
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g
o=l
o

FIG (s) BASIC AGC CONTROL LOGIC

4 . . .
AGC Control - Circuit Description

A5 in the Mode and Bandwidth control circuits, the AGC control circuit is
a simple set of push-button setting bistables, as shown in Figure (s).

The outputs of the bistadbles are decoded by a number of gates.
bistables A, B, and C shown in the functional diagram (Figure (s)) are

formed by IC35C-IC35D, IC42C-IC42D, and IC35B-TC35A.

10-26

The three

Decoding is carried
out by 1C36, IC41B, IC41C, IC41D, and IC37C. The decoded output® are fed
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to the controlled circuits and, via LED drivers IC43, to front-panel LED
indicators. ° . .

7. LOCAL/REMOTE CONTROL - DESCRIPTICN

7.1 Local /Remote Control - Functional Description

As In the Mode and AGC control circuits the Local/Remote circult uses a
pair of '0' active outputs from front-panel buttons to control a bista-
ble. Q="1' for local, and '0' for remote. Two complementary outputs,
LOCAL + and LOCAL -, are produced. The state of the bistable is Indica-
ted by two front—~panel LEDs. When in remote, the '0' level from the Q-
output of the bistable 1s used to inhibit the output of the manual tuning
circults. : ' i

~ - # INHIBIT MANUAL TUNING

::>{yfm__—w{::::}—q_qu;_—ab 'LOCAL' LED
LOCAL —>—d ::>x> LOCAL. -
REMOTE — > ——g ' ::>x}— LOCAL +

: ‘__—ﬂ ::)x>—q{::::]-_qm{<}———¢- *REMOTE' LED

¢ FIG (t) BASIC LOCAL/REMOTE CONTROL

Y

Y

7.2 Locazl/Remote Control - Circuit Description

. , .
The bistable is formed by IC33D and IC33C. Inverters TRZ and IC32C pro-
‘ vide the complementary LOCAL + and LOCAL - outputs. Inverters IC32B and
: IC32F provide the indicator LED drivers. The inkibit control to the man-

ual tuning is taken via D9 from the bistable Q output, and applied to
IC34E.

8. OPERATE /STANDBY AND MEMORY CONTROLS

8.1 The front-panel OPERATE/STANDBY power switch and the three memory control
buttons, SELECT, STORE, and RECALL, operate via a 'contact de-bounce'
circuit situated in the small printed-circuit panel behind the internal
loudspezker. ICl contains four separate 'de-bounce' circults, one for
each contrel. All four channels are controlled by a clock oscillator in
ICl: frequency is set to 225Hz by C4. When a contrel is operated, the
appropriate output of ICl changes level from 'lI' to '0' four clock per-
iods after the last 'bounce'. It remains at '0' until the next control
operation, when it returmns to 'l' four clock periods after the last
"bounce'. The output levels from ICl are inverted. in ICZ.

8.2 The memory channel select circuit is controlled by the front—-panel SELECT
button. Short-period operation of the button causes a single memory
channel change, while Ionger period operation causes channel changes to

"occur at intervals of approximately one second so long as the button is
held depressed. The action is cyecllec, e.g. to select channel 10 from
channel 11 it 1s necessary to go via channels 15 and 0. The selected
channel 1s displayed on two 7~segment LED indicators. '

8.2.1 Depressing the front—-panel INCREMENT button S1 activates an oscillator
¢ conglsting of IC1D, IC1C and associated components. The oscillator pro-

AL1 PR2250
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l vides clockpulses to a 4-bit binary counter IC2B, which provides a 0 to
15 cutput (Q0 to Q3). The O to 15 output from IC2B is applied to a gat-
ing cireuit IC4, which is controlled by operation of the front-panel SEL-
ECT button via a 'contact de-bounce' circuit ICl (Fig.ll). The gated
output 1s used to address the memory. , '

8.2.2 The 0 to 15 output from IC2B is also applied to a "10 or over' detector
circuit formed by IC5, IClA -and ICIB. An OR function is fermed by IC5D,
IC5E, and IC1B, and 1s fed by IC2B Ql and Q2 outputs. The OR function
output (IC1B pin 4) is applied to one input of an AND function formed by
IC1A and all four elements of ICS; this produces a functidn:with two out-
put lines. The second input to the AND function is supplied by the Q3
output from IC2B. If the binary number represented by the Q outputs from
IC28 is 10 or greater, then the two outputs from IC5 are 'l', i.e. the
circuit forms a 'ten or over' detector. If the two outputs from IC5 are
'1' then a 1 will be displayed on the 'tens' display of the front-panel.

8.2.3 Two parallel outputs from the '10 or over' detector (IC5A and IC5F) are
applied to a 4-bit full adder IC3, togethef with the O to 15 output from
IC2B. The A input to IC3 can be anything fromd to 15; the BO and B3 in-
puts are both '0'. The Bl and B2 inputs are ‘0' when“the output from
IC2B is binary O to 9 and 'l' when the binary-output is 10 to 15. i.e. B
inputs are either 0000 or 0110 (0 or 6). The inputs and output of the 4-
bit full adder are shown in Table 1. -5

TABLE 1 : A AKD B INPUTS TO IC3

A INPUTS TO IC3
B INPUTS TO IC3
IC3 QUTPUT

& 9 10 11 12 13 14 15
0 O 6 6 6 6 6 6
8 9 16 17 18 19 20 21

(=] Ran) Ken)
=

POt
WO

A
0
A

| Ol
[= R o] Rau]
~] Of =2

8.2.4 The two four~bit numbers applied to IC3 are added to produce a single 5-
bit number, the CO output being the 5th bit. As can be seen from Table ¢
1, the output from IC3 for 10 and greater is 16 to 21. The carry func-—

tion of IC3 is the M.S5.B. For an IC3 output of 16, the individual out-
puts as shown below: -

S0 S1 S2 s83 «¢0
0 0 0 0 1

The CO output is not fed to the units display and so the display will
show 0, to indicate that channel 10 has been selected.

Similarly, if the output of IC3 is 18, the individual outputs are ak
follows:

s0O 81 82 83 cO
0 1 6 O 1

The units display will not indicate 2 to show that chamnel 12 has been:
selected.

The outputs to display IC3 (units) and IC2 (tems) are shown in Table 2.

TABLE 2 : INPUTS TO UNITS AND TENS DISPLAY

TCIB OUTPUT 0 1 2 3 4 5 6 7 8 9§ 10 1112 1317 T3

UNITS DISPLAY 1C3] 0 1 7 3 4 5 6 7 8 60 1T 2 35 4 3

TENS DISPLAY IC2 | © 0 0 0 0 0 0 0 0 0 1 1 T 1 T 1
PR2250 ALL
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8.2.5 The odtput from the 4-~bit full adder I1C3, is applied via 7-segment deco-
der ICl to the units display on the front-panel.

e e

FIG (u) DE-BOUNCE CIRCUIT ACTION

v

9. METER CIRCUIT

i

The monitor meter circuit consists of a 100uA FSD micro—ammeter and a
twelve-way rotary switch via which ten points in the receiver can be mon-
itored. All monitored finputs are fed to the switch In a form suitable
for direct application to the meter. ' '

10. RF-IF GAIN, AUDIO GAIN, and VAR, BFO CONTROLS

These controls are standard potentiometers producing variable d.c. out-
puts. The circuits are self-explanatory.

11. I1SB AUDIO, INHIBIT-OPERATE, and SPEAKER-ON-OFF CONTROLS

These controls are standard miniature rocker switches. The circuits are
self-explanatory.

12. MODULE 10A

Module 10A forms the front-panel of a PRZ251 recelver. It does not pro-
vide any control of tuning, mode, bandwidth or agc as these functions are
slaved to the associated master PR2250 or PR2252 receiver. Consequently
no logic circuit panel is fitted. The controls and items which are fit-
ted on the front-panel of Module 10A are also identical with those of
Module 10; these are:

(1) AF GAIN
{(2) Internal loudspeaker
(3)l SPEAKER'ON—OFF switch
(4) LSB~ISB AUDIO switch
65) Two headphone jack sockets
(6) Monitor meter and associated selector switch
13. MODULE 10B
13.1 Module 10B forms the front-panel of a PR2252 receiver. - It does not pro-
vide local manual control facilities for tuning, mode, bandwidth or agc.
Functionally, it only differs from Module i0 in respect of the omission

of these controls, 1.e. control of the receiver can only be exercised
via the memory circuits of Module 11 or Module 12.

ALl PR2250
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13.2

14.

l4.k

1442

14.3

PR2250
Sect.4

’“

The logic circultry of Module 10B 1s identical with that of Module 10
and therefore needs no separate description. It carries the same con-
trols and items on the front-panel as those on Module 104A.

TEST DATA =~

The test procedure for Module 10 is covered in the overall test proce-

dures given in Chapter 2, Section 5 of this manual. Therefore no addi-
tional test data is required.

The test procdedure consists of checking the operation of the front panel
controls and the assoclated LED indicators of Module 10. The LED indi-
cators are driven via lamp drivers from the outputs of the individual
control circuits, therefore an illuminated LED indicator may be consi-
dered as a final test of the control circuit and switch.

As Module 11 is employed when carrying out checks on the memory controls
on the front-panel of Module 10, it is essentlal to ensure that there

are no faults on Module 11, as this will give a false indication of the
condition of Module 10,

ALl
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15.

COMPONENT LISTS

Main Assembly (Module 10 ~ 630/1/32990/001)

Panel Electronic Circuit (419/1/17992)

i
!

Circuit ’
Ref. w Description and Tolerance Manufacturer and Ref. Part No.
- | Panel Printed Circuit Plessey. 419/1/18000
- ! Socket Cambion 450-3704-1~ |508/4/22095
' 03 ' :
- E Socket Low Profile Texas C931402 l4~pin 508/4/22096/002
; DIL ‘
-~ ;Socket Low Profile | Texas C931602 16~pin | 508/4/22096/003
4 DIL o
Cl,B,ll—l&% Capacitor 100pF + 2.5% 30V | Suflex HSC 30 437/4/30011/011
3 | Capacitor 820pF ¥ 2.5% 30V | Suflex HSC 30 437/4/30011/030
€7,32 | Capacitor 1000pF + 5% 400V | Siemens B32560 435/4/90317/023
C6,17,19~ | Capacitor 0.01uF + 5% 400V | Siemens B32560 435/4/90317/029
21,25,29
C40 i Capacitor O.1uF + 5% 100V | Siemens B32560 100V |435/4/90317/014
C5 t Capacitor 0.22uF + 5% 100V | Siemens B32560 100V 435/4/90317/017 |
€2,31 Capacitor 0.1uF + 20% 35V | ITT Tag 402/4/57057/001
C4,10,33 Capacitor 1.0uF + 20%Z 35V | ITT Tag 402/4/57057/003
€26,34-38 : Capacitor 2.2uF + 20% 16V | ITT Tag 402/4/57057/007
1C22,38, i Integrated Circuit Motorola MC14001CP 445/4/02383/001
44,54,59, ¥
61 _
1C60 Integrated Circuit Motorola MC140Q2CP 445/4/02383/002
IC15,24, Integrated Circuit Moterola MC14011CP 445/4/02383/011
25,33,34, ) i
35,39,42, .
45-48,51, i
58,6366 -
' IC30 ' Integrated Circuit Motorola MCL4012CP  |445/4/02283/012
P 1C26-29 . Integrated Circuit Motorola MCl4015CP 445/4/02383/015
: 1C57 . Integrated Circuit Motorola MCL4023CP 445/4/02383/023
, 1€36,37,52 ; Integrated Circuit € | Motorola MCL4025CP | 445/4/02383/025
©IC49,50 | Integrated Circuit Motorola MC14028CP 445/4/02383/028
| 132,43, - Integrated Circuit Motorola MC14049CP 445/4/02383/049
{55,356 . 7
5 IC16,41,53  Integrated Circuit Motoerola MCL4G69CP 445/4/02383/069
F1C40 " Integrated Circuit ‘ Motorola MCl4093CP 445/4702383/093
ICB-14 . Integrated Circuit Motorola MCl4S10CP | 445/4/02383/510
IC1-7 " Integrated Circuit Motorola MCl4511CP 445/4/02383/511
1C23 ' Integrated Circuit Motorola MCl4518CP 445/4/02383/518
I1C31,62 i Integrated Circuit Motorola MC1&4528CP 445/4/02383/528
ICi7-21 | Integrated Circuit National MMBOCO5 445/4/03053/005
R9,57 | Resistor 100R + 2% 0.254 | Electrosil TR& 403/4/05522/100
R101,102, ! Resistor 470R + 2% 0.25W Electrosil TR4 403/4/05522/470
108-111, | ‘
113-116, |
160-172 | :
R22-56,58- | Resistor lk + 2% 0.254 Electrosil TR4 403/4/05523/100
71,124 :
| R122 [ Resistor 2.2k + 2% 0.25W | Electrosil TR4 403/4/05523/220
AL2 . PR2250
July 8 10-31 Sect.4



(Cont'd)

Panel Electronic .Circuit
Circuit , )

Ref. Description and Tolerance| Manufacturer and Ref, Part No.
R6,96-98 Resistor 10k + 2% 0.25W Electrosil TR&4 40374 /055244100
R7 Resistor 15k + 2% 0.25W | Electrosil TR& 403/4/05524/150
R18,121,173|Resistor 22k + 2% 0.25W | Electrosil TR4 403/4/05524/220
R89,128,129{Resistor 47k + 2% 0.25W | Electrosil TR4 403/4/05524/470
R74-77 Resistor 56k + 2% 0.25W Electrosil TR4 403/4/05524/560
R1-5,8,13~ |Resistor 100k + 2% 0.25W | Electrosil TR4 403/4/05525/100

17,19,72, ‘ '
73,78-88,
90-95,
100,103-
107,117,
118-120,
123,125,
127,130~
155 .
R11,12,20, |Resistor IM + 5% Allen Bradley Type CB i 403/4/04361/003
99 :
R1Q Resistor 4.7M + 5% Allen Bradley Type CB| 403/4/04361/470
D1-41,43- |Diode - Texas 1N4148 415/4 /05720
60,63-85,
8§7-101
TRI,2,3 Transistor Mullard BC109 41774701776
- Sleeve Ident Yellow Hellerman 915/4/04042/030
marked K
- Sleeve Ident Yellow Hellerman L | 915/4/04042/031
marked L :
- Sleeve Ident Yellow Hellerman 915/4/04042/032
marked M
- Sleeve Ident Yellow Hellerman 915/4 /040427033
marked N . P
-~ Sleeve Ident Yellow Hellerman §1 915/4/04042/035
marked P
- Sleeve Ident Yellow Hellerman 915/4/04042/036
marked Q &
- Sleeve Ident Yellow Hel lerman 915/4 /040427037
marked R
- Sleeve Ident Yellow Hellerman 915/4/04042/038
marked §
- Sleeve Ident Yellow Hellerman 915/4/04042/039
marked T : :
- Sleeve Ident Yellow Hellerman 915/4 /040427040
marked U
- Sleeve Ident Yellow Hellerman 915/4/04042/041
marked V
- Sleeve Ident Yellow Hellerman 915/4/04042/042
marked W
- Sleeve Ident Yellow Hellerman #15/4/04042/043
marked X
- Sleeve Ident Yellow Hel lerman 915/4 /04042 /044
marked Y
- Sleeve Ident Yellow Hellerman S15/4/04042/045
marked Z
PR2250 Issue 2
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Flexi~Circuit -Assembly Channel

Select (419/1/18112)

Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
- Flexi-Circuit Brybond 419/1/18113
bl Diode, LED Texas TIL209 Red 520/9/97665
- Flexi-Circuit Assembly Brybond 419/9/18114
Front Panel Assembly (630/1/32980)
Circuit
Ref, | Description and Tolerance | Manufacturer and Ref. Part No.
- Filter Plessey 630/2/32970
- Baffle Plate Plessey 630/2/32972
- Baffle Plessey 630/2/32974
- Bracket Plessey 630/2/32978
- Hinged Front Panel Plessey 630/9/33039
- Loud speaker, Permanent Elac 235T25, Electro | 409/4/11534
Magnet Acoustic Ind, .
- Switch- Lever Rocker Arrow 1100B Black 408/4/51496/001
- Jack Telephone Rendar R326-400-05 508/4/22103/001
- Spacer Threaded Harwin R6074 M3X1O0LC | 999/9/32544/004
- Plessey Presentation Badge{ Plessey - 980/4/08030/002
D25 Semi-conductor Device LED Hewlett Packard 5082-| 520/4/97666
Yellow Diffused Lens 4550 _
D24 Semi~conductor Device LED Hewlett Packard 5082-| 520/4/97667 "
Green Diffused Lens 4950
- Flexi-Circuit Assembly Brybond No 14 419/1/18096
- Flexi-Circuit Assembly Brybond No 13 419/1/18100
- Flexi~Circuit Assembly Brybond No 12 419/1/18105
- Spacer Plesse?} 630/2/32929
- Screw Special Plessey 630/2/32994
- Incremental Encoder Plessey 630/9/32933
- Knob +"{ Evans No 4325 D/4326 | 630/9/32592
: Modified Bore
- Knob Evans No 4371 D/4372 | 630/9/32951
Modified Bore _
- Knob Evans No 4371D 630/9/32950
- Skirt Evans No 4372 Mod 630/9/32949
Keyboard Assembly (630/1/32927)
Circuit *
Ref. Description and Tolerance [Manufacturer and Ref, Part No.
- Board Frame Assembly Plessey 630/1/32939
- Keyboard Frame Assembly . Plessey 630/1/32925
- Variable B.F.0. Control Plessey 630/1/32930
Assembly
- Memory Display and Plessey 630/1/35320
Switching Assembly
- Switch, Rocker S$PDT Plessey 408/1/35511/110
¢
Issue 2 PR2250
June 79

10-33

Sect.4

&



T

Keyboard Assembly (continued)

Circuit : _ : '
Ref. Description and Tolerance Manufacturer and Ref. Part No.
- Flexi-Circuit Assembly " Brybond No 4 £10/1/18071
No &4
- Flexi-Circuit Assembly Brybond No 2 419/1/18079
Neo 2 :
= | Flexi-Circuit Assembly Brybond No 5 419/1/18083
No 5
- Flexi~Circult Assembly, Brybond No 3 419/1/18088
No 3 , €
- Flexi-Circuit Assembly - Brybond No 1 419/1/18095
- Spacer Threaded , Plessey 630/2/32928
- Fixing Block Plessey 630/2/32932
- Spacer Plessey 630/2/33019/001
- Spacer Plate . Plessey 630/2/33051
- Keycap Black marked 0 Plessey 630/9/32940/001
- Keycap Black marked 1 3 Plessey 630/9/32940/002
, - Keycap Black marked 2 "Plessey 630/9/32940/003
| - Keycap Black marked 3 Plessey  630/9/32940/004
- Keycap Black marked & Plessey 630/9/32940/005
- Keycap Black marked 5 Plessey ,  630/9/32940/006
- Keycap Black marked 6 Plessey 630/9/32940/007
- Keycap Black marked 7 Plessey : 630/9/32940/008
- Keycap Black marked 8 Plessey 630/9/32940/009
~ Keycap Black marked ¢ Plessey 630/9/32940/010
- Keycap Black marked¢ Plessey 630/9/32940/011
i - Keycap Black marked Enter Plessey 630/9/32940/012
: = ¢ Keycap Black marked Clear Plessey 630/9/32940/013
- Keycap Grey marked Sel Plessey 630/9/32940/077
& Keycap Grey marked INCR Plessey 630/9/32940/076
: - *Keycap Grey marked RCL Plessey 630/9/32940/075
i - Keycap Grey marked Local Plessey 630/9/32940/017
; - Keycap Red marked Remote Plessey 630/9/32940/018
' - Keycap Grey marked Fast Plessey 630/9/32940/019 |
- Keycap Grey marked Slow Plessey 630/9/32940/020
- Keycap Grey marked Off Plessey 630/9/32940/021
- Keycap Grey marked Short Plessey 630/9/32940/022
- Keycap Grey marked Med Plessey 630/9/32940/023
-~ | Keycap Grey marked Long Plessey | 630/9/32940/024
- Keycap Grey marked Xtal Plessey i 630/9/32940/025
- Keycap Grey marked Recom. . Plessey | 630/9/32940/026
i Carr.
% - Keycap L. Grey marked 0.1 Plessey 630/9/32940/027
- i Keycap L. Grey marked 1.2 Plessey 630/9/32940/028
g - ! Keycap L. Grey marked 6 Plessey 630/9/32940/029
| - Keycap L. Grey marked 0.3 Plessey 630/9/32940/030
! - Keycap L. Grey marked 8§ Plessey 630/9/32940/031
! - Keycap L. Grey marked AM Plessey 630/9/32940/032
i - Keycap L. Grey marked CW Plessey 630/9/32940/033
! - Keycap L. Grey marked USB | Plessey 630/9/32940/034
i - Keycap L. Grey marked LSB Plessey 630/9/32940/035
! - Keycap L. Grey marked ISB Plessey 630/9/32940/036
{ - Keycap L. Grey marked F Plessey 630/9/32940/037
| - Keycap L. Grey marked Store Plessey 630/9/32940/045
- ahMicroammeter 100uA FSD Wilbac Model 921mm | 682/9/01718
¢ ' Special Scale
PR2250 Issue 2'1
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Keyboard Assembly (continued)

Circuit
Ref. | Description and Tolerance |Manufacturer and Ref.-  Part No.
- Switch Rotary " |Lorlin Type Ck 12 Pin | 408/9/51497
- Switeh Push " | Cherry MH1~0110 408/4/51494/001
- Switch Toggle ‘ Plessey ‘ 408/1/35511/110
- Resistor Variable lk Plessey Type MHLl 1k 404/9/08059/001
- Resistor Variable 4.7k Plessey Type MH1 4.7k | 404/9/08059/002

Circuit Assembly, Auxiliary Panel (419/1/1809%6) fe

t

Circuit

Ref. | Description and Tolerance Manufacturer ‘and Ref. Part No-.
o Capacitor 10nF + 5% 400V % | Siemens B32560-~B3103J, 435/4/90317/029
€1,2,3 {Capacitor electrolytic 10uF| ITT TAG 402/4/57057/008

+ 207 16V
1Cl Integrated Circuit Motorola MCL4490FP 445/4/02383/490
1C2 Integrated Circuit Motorola MCL4049UBCP | 445/4/02383/049
- or RCA CD4O4YUBE

R1C Resistor 100R + 2% 0.25¢ Electrosil TR4 403/4/05522/100
RS Resistor 1.5k + 2% 0.25W Electrosil TR4 403/4/05523/150
R2 Resistor 3.9k + 2% 0.25W Electrosil TR4 403/4/05523/390
R7,8,9 |Resistor 100k + 2% 0.25¢ Electrosil TR4 403/4/05525/100
v2,3,4, |Diode B Texas 1N4148 415/4/05720

Panel Frame Assembly (630/1/32929)

Circuit| .
i Ref. |f Description and Tolerance |Manufacturer and Ref.. Part No.
! < .
2 - l‘?rame Assembly Plessey 630/1/33022
i - Panel Electronic Circuit Plessey 419/1/17992 f
; - Spacer Plessey 630/2/3273%
7 - Hinge Bar > Plessey 630/2/33028
g - Plastic Cee Section Hellerman Type PS 998/4/83105/001
Lﬁ Beading
Frame Assembly (630/1/33022)
[ Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
- Frame & Plessey 630/2/33021
: - Fastener, Spring Loaded PEM PFC2-M3~-40 991/4/11754/001
- Nutsert M3 Brass zinc Avdel 9528 : 999/9/32469/001
plated '
AL2 PR2250
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Variable BFO Control Assembly (630/1/32930)

ALL

Circult :
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
- Bracket Asgembly Plessey . _ 630/1/33043
- Ball Drive Unit Jackson Bros. 4511/ | 630/9/33046
DAF (Modified)
- Resistor Variable 4.7k Plessey Type M.HI1 404/9/08059/003
Bracket Assembly (630/;/1}043)
Circuit ,
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
- Bracket Plessey 630/2/33042
- Pin Plessey 630/2/33029
Bracket Assembly (630/1/33027)
Circuit , _
" Ref. Description and Tolerance | Manufacturer and Ref. Part No.
- Bracket Plessey 630/2/33026
- Press nut Rosan M3 999/4/03261/005
Main Assembly (Module 10A, 630/1/32990/002)
Front Panel Assembly (630/1/32980/002)
Circult 1
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
- Baffle Plate Plessey 630/2/32972
- Baffle Plessey 630/2/32974
= Hinged Frount Panel Plessey . 630/9/32997
- Loudspeaker Permanent Elec 238T25 Eleectro | 409/4/11534
Magnet Acoustic Ind.
- Switch Lever Rocker Arrow 1100B Black 408/4/51496 /001
- Jack Telephone Rendar R3296-400-05 ; 508/4/22103/001
- Plessey Presentation Plessey 980/4/08030/002
Badge .
- Semi-Conductor Device LED| Hewlett Packard 520/4/97666
Yellow Diffused Lens 5082-4550 series .
v Semi~Conductor Device LED | Hewlett Packard 520/4/97667
Green Diffused Lens 5082-4950 series '
PR2250
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Memory Display and Switching Assembly (630/1/35320)

Circuit
Ref. Description and Tolerance Manufacturer and Ref. Part No.
PCB9 Memory Channel Select Board Plessey 419/1/18148
PCB10 | Memory Channel Select Board Plessey 414/1/18150
- Switch, Push Cherry M61-0110 408/4/51494/001
- Switch, Retaining Plate Plessey 630/2/35321
Panel, Electronic Circuit (419/1/18148)
Circuit : , ]
Ref. Description and Tolerance Manufacturer and Ref. Part No.
- Panel Printed Circuit  Plessey 419/2/18149
1 Socket Semi-Conductor Device| Texas C831402 508/4/22194/002
l Socket Semi-Conductor Device| Téxas C831602 508/4/22194/003
P Cl Capacitor 0.0luF + 5% 400V Siemens B32560-B3103J | 435/4/90317/029
t C3 Capacitor 0.1uF + 5% 100V Siemens B32560-B1104J | 435/4/90317/014
1 Cc2 Capacitor 0.33uF + 5% 100v Siemens B32560-B1334J | 435/4/90317/018
i Ch Capacitor 10uF + 20% 16V ITT TAG 10/16 402/4/57057/008
I ICl Integrated Circuit Motorola MCL4C11BCP 44574 /023837011
i IC2 Integrated Circuit Motorola MCL14520BCP 445/4/02383/020
: IC3 Integrated Circuit Motorola MCl4008BCP 445/4/02383/008
} I1C4 Integrated Circuit Motorola MCl4081RCP 445/4/02383/081
i ICS Integrated Circuit Motorola MCl4049UBCP | 445/4/02383/049
: RI1 Resistor 1k + 27 0.25W Electrosil TR4 403/4/05523/100
| R3 Resistor 10k + 2% 0.25W Electrosil TR4 403/4/05524/100
| R2 Resistor 100k + 2% 0.254 Electrosil TR4 403/4/05525/100
L R4 Resistor 1M + 5% 0.25W Allen Bradley CB 403/4/04361/003
| R3 Resistor 10M + 107 0.33W Mullard CR25 403/4/78482/105
Dl-4 Diode Texas IN4148 415/4/05720
Panel, Electronic Circuit (419/1/18150)
| Circuit _ [ %*T
: Ref . .Description and Tolerance Manufacturer and Ref. Part No.
: :
f Panel Printed Circuit Plessey 419/2/18151
i Socket Semi-Conductor Device| Cambion 703-5314-01- | 508/4/22194/002
04-12 A
3 Socket Semi-Conductor Device| Cambion 703-5316-01- | 508/4/22194/003
i 04~-12
P ICL Integrated Circuit Motorola MC14511BCP 445/4/02383/511
P IC2,3 Light Emitting Diode Red Hewlett-Packard 5082~ | 520/4/97672/001
! 7653
R1-8, Resistor lk + 2% 0.254 Electrosil TR4 403/4/05523/100
11,12 '
. RY Resistor 10k + 27 0.254 Electrosil TR4 403/4/05524/100
i R1O0 Resistor 22k + 2% G.25W Electrosil TR4 403/4/05524/220
LTRI Transistor Ferranti 2TX502L 417/4/01876
AL2 PRZZSO
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MODULE 10 : INTERCONNECTION DIAGRAM
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INTEGRATED CIRCUIT DEFINITIONS

This information forms a supplement to the circuit diagrams in respect of com-
plex integrated circuits which are shown diagrammatically by a rectangular out-
line only. '

MC 14015
Two separate 4-bit shift registers with outputs Q0 to Q3. Data to input D

clocked in on positive-going edge at input CL provided that input R = '0°.
Input R = 'l' sets all Q outputs to '0'.

MC 14518 and MC 14520

Dual BCD counters

CL ENCI R ACTION

I 1 0 |) Count
0 1} 0 1)) incremented
T X |0
X J 0 i) no
oy o 0 1) change
1 T |0 |)
X X 1 All outputs

IG! -

1

MC 14510

BCD up-down counter. Counts up or down from z preset value entered on Pb, Pl,
P2, P3 when ENP = '0'. Count is up when UP-DOWN = 'l', and down when UP-DOWN =
'0'. Input R = 'l' sets all Q ocutputs teo '0'.

MC 14511

BCD input 7-segment LED decocder-driver. A BCD number between‘b and 9 is applied
to DO (LSB) D1, D2, D3 (MSB). Outputs 'a' to 'g' directly drive a 7-segment LED
display to produce the corresponding number. MNormal operation is produced with
BLK and L TEST inputs both at 'l'. BLK = '0' produces a blank display; L TEST =
'0' produces an '8' display. An input BCD value greater than 9 produces a blank
display.

[ 3

MC 14028

BCD to decimal decoder. A 0 to 9 BCD input on DO (LSB), DI, D2, and D3 (MSB)
produces a 'il' level on the corresponding one of outputs SO to §%9. A BCD inmput
value greater than 9 sets all § output lines to '0'. e

Issue 2 _ PRZfSO
June 79 ‘ 10-a1 : Sect.4



MC 14008

+

FOur—Bit full adder. Forms the sum of A+B+CIN where A and B are four-bit
numbers. :

$0, S1, S2, §3 and CO are five-bit full sum. If 50-83 is a 4-~bit sum, CO is
carry.

It

co '0' if the full sum is 15 or less.
CO = "I'" if the full sum is greater than 15.

H
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MODULE 1] MEMORY

i. GENERAL

Module 11 contains a l6-channel 40-bit read-write memory and associated
control circuits. Receiver control settings can be stored and recalled
as required by the operator. The circuit is battery-maintained while
power is disconnected. At switch-off, the settings in use are automati-
cally storef. On switch-on, the settings last in use are automatically
recalled,

2. FUNCTIONAL DESCRIPTION (Figure (a))

2.1 Power

Normally, power supply is drawn from the receiver PSU. While power is
disconnected, Module 11 is powefed by a rechargeable battery: this
battery is trickle-charged when the receiver is connected to an a.c.
supply and should not normally require any attenticn. A sensor circuit
monitors ctontinuously whether the receiver is on, in standby, or discon-
nected from a.c. power {and also covers PSU breakdowns, which it inter-
prets as disconnections from a.c. power).

2.2 Memory

A l6é~channel 40-bit read-write memory is fitted. 39 of the 40 bits are
used. Inversion occurs between data input and data output, Channel sel-
A ection is by means of a parallel 4~bit binary numerical input between 0
! and 15, To read out, a 'Q0' level is applied to the 'Memory Enable' in-
put. To write in, 2 '0' level is applied to both the 'Memory Enable' and-:
the 'Write Enable’ inputs. '

2.3 Memory Control (Figure (a))
2.3.1 'Power Qff' State

During 'power off', Module 11 is battery powered, and this fact 1is recog-
nised by the output from the power sensor standing at 'l'. This state of
affairs is static, and maintains the state into which the control circuit
was sef when the battery took over.

2,3.2 Switch-ecn

Switching from STANDBY to OPERATE changes the POWER Sensor output level
from 'l' to '0'. This 1-0 transition fires monostable M1, producing a
reset pulse via Dl which ressts the Q levels of all three bistables to
‘0' and also resets the pattern generator. At the end of the pulse from
M1, the trailing edge fires monostable M2, which sets B2 Q level to 'l',
This 'l' level is fed out tc disable the front-panel keyboard. Also, as
B3Q level is '0', no supply is fed to the four effective switches of the
front-panel Channel Select Switch: therefore, irrespective of switch
position, all outputs are '0' and therefore memory channel 0 is selected.

2.3.3 The B2Q level at '0' allows the aoscillater to run, so clocking the Patt-
ern Generator. This then rupns through a pattern and, at the end, pro-
duces a reset pulse. This reset pulse, via D2, acts exactly as does the
reset pulse from monostable Ml. B2Q level becomes '1l', stopping the
oscillator. The pattern output 1s gated with BIQ (at 1) to produce a
'1-0-1' 'Memory Enable' output pulse and an 'Enable Counter latch' pulse,
The first of these pulses produces a memory read-out of the channel 0

-
&
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2.3.4

2.3.5

2.3.6

2.3.7

PR2250
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content, while the second allows the frequency control up~down counters
in Module 10 to react to the input applied from the memory. An automatic
sequence has therefore been initiated by switching on the receiver, in
which the content of memory channel O has been applied to the receiver,

Power Loss or Switching to 'Standby'
Switching from OPERATE to STANDBY (or loss of power) changes the power

sensor output level from 'G' to 'l'. The stable (quiescent) state after
initial read-out from channel 0 is:

Bl Q = 0 £
B2 Q=0
B3 Q=0

B2Q level is therefore ‘15, and the AND function comnected to the Power

Sensor output is therefore able to. apply the '0-1' power sensor output
transition Vvia further gating to clock both Bl ang B2. BIQ then sets to
'0', as does B2Q. This allows the oscillator to rdn, causing the pattern
generator to run_through one pattern and then reset. The pattern output
is gated with BIQ at '0' to produce '1-0-1' 'Memory Enable' and 'Write
Enable' pulses. As B3Q level is '0' no supply reaches the Channel Select
Switches, which therefore select chamnel 0. An automatic sequence has
therefore been initiated by switching off the receiver, in which the re-
ceiver settings have been stored in memory channel 0.

'Store' Action

Store action will start from the end point of the actions described in
2.3.2 and 2.3.3, i.e.:

Bl q : '0 . ,
B2 Q : '0' o
B3 qQ : '0' ~

Oscillator : stopped

Operating the 'Store' button produces a '0-1-0' input pulse which via two
OR functions, clocks Bl and B2. BlQ level becomes '0' and BZQ level also
becomes '0'. The oscillator starts and the pattern generator cycles and
resets. As BlQ level is '0", the gating produces a 'Write Enable' pulse,

4s B3Q level is '0', no supply is available to the Channel Select Switch
and therefore the receiver settings are stored in channel 0.

If, instead of channel 0, another channel is to be used, that channel
number is first set on the Channel Select Switch and the Channel Enable
button is operated; this clocks B3, settlng B3Q level to 'l'. As B2Q is
also '1', the Channel Select SWltCh receives a supply and the appropriate
blnary output is produced. Also, the Channel Enable LED is illuminated.
Then, the 'Store' button is operate If, in Channel Selection, an error

is made before pressing the "Storef Qutton, a second operation of Channel
Enable will reset B3. *

Recall Action

Recall action will, like 'store' actiom, start from the end-point of the
actions described in 2.3.2 and 2.3.3. Operating the 'Recall' button
clocks B2 alone, setting B2Q to '1'. Again, this starts the oscillator,
cycles the pattern generator, and resets. However, as in this case Bl

Issue 2
11-4 June 79



'

has not been clocked, BIQ level is 'l'. This reacts upon the gatiang so
that only Memory Enable and Counter Enable output pulses are preduced.

3. CIRCUIT DESCRIPTION
3.1 Memory
3.1.1 The 40-bit memory is made up from ten clements, [Cl4 to 22 and 1C28.  The
Write Enuble Tinputs of all clements are paralleled, as ave the Read Ln-

able inputs and the A-B~C-D channel selection inputs. Each element can
store four parallel bits, .inputs being applied on the D lines and outputs
being obtained on the S lines, Inversion occurs, i.e. & 'l' read in on
Dl appears when read out as a '0' on S1.

3.1.2 A1l D input lines are resistively connected to OV by resistors which are
mounted in IC packages, each containing fourteen. The frequency inputs
from the front pamel are applied via inverters to cancel the inversion
inherent in the memory devices. Local-remote data comes in as one bit,
and therefore 1s applied via inverter ICIID to the D3 input of 1IC28 as
well as being directly applied to the P2 input: in this manner two sepa-
rate output lines, 'local' and 'remote' are obtained.

3.2 Power

3.2.1 Under nermal runaing conditions, power 1is supplied from the +9/12V ocutput
of Module 8 (PSU). This line is alive irrespective of whether the recei-
ver is switched to 'OPERATE' or 'STANDBY'. 1t is fed directly to TR3 and
TR4 only: all other circuits receive 9/12V power via D5 and D8. If the
recelver is disconnected from the a.c. power supply, memory supply is
maintained by a rechargeable 9V battery feeding via Ri7: under these con-
ditions, TR3 and TR4 receive no supply.

3.2.2 Transistors TR3, 4, and 1 sense the power state., TR3 and TR4 are powered

directly from the +9/12V line, and therefore can be in any one of three
power states:

(a! No power (a.c. power off).
(b) +9V supply (standby)
(el +12V supply (operate)

In the 'a.c. power off' state, TR3 emitter is at 0OV, and therefore TRI
collector level is '"l'. In the 'standby' state, insufficient voltage is
developed across Rl6 to turn on TR4, and therefore TR3 1s again non-con-
ducting: TRl collector level is therefore "l1'. 1In the OPERATE state
approximately 1V 1is developed across Rl16, and therefore TR4 and TR3 coa-
duct: TRl collector level is therefore '0'. The circuit senses whether
or not the receiver is switched to OPERATE: it cannot differentiate be-
tween STANDBY state, a PSU failure, or removal or a.c. power.

3.2.3 If the receiver is switched from OPERATE to STANDBY, there is a delay
(caused by the PSU) before the +9/12V level drops from +12V to +9V. As
it is necessary to read the control settings into the memory immediately
the receiver is switched to STANDBY it is not possible to wait for the
+9/12V leve:l to drop before doing so (TRl collector level change from '(°
to 'l' initiates this read ia). Therefore, the level at TRl collector is
OR connected by D2 and D3 with a line from the OPERATE-STANDBY switch
which instantaneously changes level from '0' to '1' when the switch posi-

P
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3.3

3.3.1

3.3.2

tion is changed from OPERATE to STANDBY; this change initlates the read-
ing already referred to.

Memory Control

Switch—on

Switching the receiver from STANDBY to OPERATE changes the level at D2-D3
junction from 'l1' to 'O'. This '1-0* transition fires monostable IC3A.
The '0-1-0' Q output pulse resets IClA, ICIB, 1IC2B (via IC7A), IC8A, and
IC88. The trailing edge of IC3A's Q output pulse fires monostable IC3B,
producing a '0-1-0' Q output pulse which sets IC1B Q level to 'l'. This
Q level is fed out as DISABLE KEYBOARD and is also applied to IC6A. As
IC2B Q@ level is '0', and is also applied to IC6A, CHANNEL SELECT COMMON
level is '0'. The cutput from IC6A forms the supply to the front-panel
CHANNEL SELECT push button: this push button is effectively four para-
1lel single-pole switches which produce a parallel 4-bit binary equiva-
lent of the number to which it is manually set. When IC6A output level
is '0', the output from the CHANNEL SELECT push button 1s therefore bin-
ary '0'", 1.e., channel 0 (the temporary storage ‘'dump’' channel) is auto-
matically selected.

As ICIB Q level {s '0", the oscillator formed by ICS5A and ICSB is free to
run. It clocks shift registers IC8A and IC8B, both of which function to-
gether as a pattern generator. After reset, all eight ¢ outputs are at
'0'. They successively rise to 'l' on each clock pulse. When Q3 or IC8B
rises to '1' its connection back to the reset inputs causes all eight
outputs to revert to '0' as shown in Figure (b). A typical resetting
time is 100 nanoseconds. '

RESET A

CLOCK I\i [\ L
(o 22N /ﬁl l
W Zx )
2 ZZx 7 ]
B Zx 7

(w0 5

O Zx 74

FIG (b) PATTERN'GENERATOR AéTION
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3.3.3 The reset pulse produced by IC8B-Q3 at the end of the pattern is OR conn-
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ected (D4, D7, TC24E) with the Q output of monostable IC3A and therefore
the effect of the IC8B-Q3 reset pulse is identical with that produced by
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IC3A, namely, to reset IClA, ICIB, IC2B, as well as IC8A and IC8B. The

resetting of IClB produces a @ = 1 output which stops clock oscillator
IC54-1IC5B.

3.3.4 The Q outputs of IC8 are gated with the Q and Q outputs of IClA in IC4A,
IC4B, IC4D, IC5C, IC5D, and IC6B as shown in Figure {c).

1 b1 1] crox
_—__’ L__. Q0
T L o
T L 1C8A
| L—
1 L g0
11—
] v IC8B
Jl e
1 | IC4C (MEMORY ENABLE)
T I IC4A (WRITE ENABLE) IF
71 , IC6B (ES{AEERf ;A;bH) IF
1cla-Q = '1'

FIG {¢) GATED OUTPUTS FROM IC8

As ICIA Q level is '0', oaly the MEMORY ENABLE and ENABLE COUNTER, LATCH
pulses are produced. The first, applied to the memory ICs, produces a
memory read-out to Module 10. The second, applied to the frequency con-
trol up—down counters of Module 10, allows them to react to the frequency
data produced by the memory read-out. '

3.3.5 Power Loss or Switching to STANDBY

Switching the receiver from OPERATE to STANDBY (or any power failure
which removes the +9/12V supply) changes the level at D2~D3 junction from
'0' to 'l'. The stable (quiescent)} state after the initial read-out des-
cribed in paras.3.3.1 to 3.3.4 includes the Q levels of IClA, IClB, and
IC2B at '"0'. ICIB Q level is therefore 'l': this 'l' level is applied to
I1C6C, allowing the '0-1' transition at D2-D3 junction to:

(a) clock ICIA via IC7B
(b) «c¢lock ICIB via IC7B and IC7C

Monostable IC34 is unaffected, therefore IC2B state does not change. As
IClA and IC1B D lines are connected to +12V, both Q outputs are clocked
to 'l'. The resultaant '0' level at ICIB Q zllows oscillator ICS5A-IC5B to
run, clocking pattern generator IC8. Both MEMORY ENABLE and WRITE ENABLE
pulses are produced (see Figure (c)).

Issue 2 : ' PR2250
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3.3.6 As IC2B is '0' no supply reaches the CHANNEL SELECT switches {(i.e. IC6A

3.3.7

3.3.8

3.3.9

3.3.10
+

4.3

PR2250
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output = '0')., A write-in to memory channel 0 therefore takes place.

Store Action

Store action starts from the same stable state as does the action des-
cribed in paras.3.3.5 and 3.3.6. Operating the STORE button produces a
'0~1-0' input pulse which, via IC7B and IC7C, clocks IClA and IC1B. The
two E-Ievels then become '0', and a pattern cycle is produced by IC8 as
previously described (para.3.3.2 et. seq.). A WRITE ENABLE pulse is pro-
duced and, provided no inpht has been applied to the CHANNEL ENABLE in-
put, data is written into channel 0 as IC2B Q level at '0' holds IC6A
output at '0'.

If instead of channel 0 it is desired to write into another channel, the
number of that channel is first set on the CHANNEL SELECT switch: when
IC6A output level becomes 'l', the selected number will appear in 4-bit
parallel binary form on the A-B-C-D inputs of the memory ICs. After
operating the CHANNEL SELECT switch the CHANNEL ENABLE button is pressed.
This produces a '0-1-0' input pulse which clocks IC2B. As IC2B @ has
been previously set to 'l' (para.3.3.1), the clockpulse sets the Q level
to '1', As ICIB ¢ level is now also 'l', ICHA receives a '1-1' input and
therefore the CHANNEL SELECT switch receives a supply from edge-pin 154,
The appropriate binary output to the memory A-B~C-D inputs is now pro-
duced and the Channel Enable LED is 1lluminated.

Next, the STORE button is operated but, if an erroneous channel selection
has been made, it can be cancelled by a second operation of CHANNEL EN-
ABLE, This will again clock IC2B and return Q to 'l'. The action pro-
duced by the STORE button has already been described (para.3.3.7).

Recall Action

Recall action commences from the same starting point as store action.
Operation of the RECALL button clocks ICLB alone, setting the Q level to
'1'. The oscillator runs, and a pattern cycle is produced by IC8. As

ICIA has not been clocked, the Q level is 'l' ard no WRITE ENABLE pulse
is produced.

TEST DATA

The test procedure for Module 11 is covered by the overall test proce—

dures given in Chapter 2, Section 5 of this manual. Therefore no addi-
tional test data is required.

The test procedure consists of checking the operation of the mMEMOYY COn-
trols and the associated LED indicators on the front-panel of Module 10.
The LED indicators are driven via lamp drivers from the outputs of the
control circuits, therefore an illuminated LED indicator may be consi-
dered as a final test of the contrel circuit and switch.

As Module 10 is employed when carrying out the checks on Module 11, it is
essential to ensure that there are not faults on Module 10, as thls will
give a false indication of the condition of Module 11.
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COMPONENT LISTS

Main Assembly (630/1/32991)

- Panel Electronic Circuit (419/1/7994)

Circuit
Ref. Description and Tolerance Manufacturer and Ref. Part No-.
- Panel Printed Circuit Plessey 419/2/17995
- Socket, Semi-Conductor Texas 14L DIL C931402 | 508/4/22096/002
- Socket, Semi-Conductor Texas 16L DIL €931602 | 508/4/22096/003 !
co Capacitor LlaF + 5% 400V Siemens B32560 435/4/90317/023
c7 Capacitor 0.01uF + 5% 400V| Siemens B32560 435/4/90317/029
c8 Capacitor 0.1uF + 5% 250V | Siemens B32560 435/4/90317/014
cs Capacitor 1uF + 20% 35V ITT TAG 435/4 /57057 /004
- C9 Capacitor 2.2uF + 20% 16V | ITT TAG 435/4/57057/007
! 1C5 Integrated Circuit Motorola MCLA4Q0Q1CP 445/4/02383/001
1 ICLl,2 Integrated Circuit Motorola MC14013CP 445/4/02383/013
I IC4 Integrated Circuit Motorola MC14023CP 445/4/02383/023
| 1C9-13 Integrated Circuit Motorola MCLl4049CP 445/4/02383/049
| 1C7 Integrated Circuit Motorola MCl4075CP 445/4/02383/075
| IC6 Integrated Circuit Motorola MCL4015CP 445/4/02383/015
I I1C8 Integrated Circuit Motorola MCL4528CP 445/4/02383/528
. IC3 Integrated Circuit Motorola MC74C89N L 445/4/03083/
" IC23-26 [Resistor Package 16 lead D.I.L. 898-1-100K ; 404/9/08061/001
- R17 Resistor 270R + 2% Electrosil TR4 | 403/4/05522/270 :
- R16 Resistor 330R + 2% Electrosil TR&4 | 403/4/05522/330
" RI14 Resistor 470R + 2% Electrosil TR4 L 403/4/05522/470
© R, LS Resistor 1.5k + 2% Electrosil TR& © 403/4/05523/150
© R5,6 Resistor 10k + 2% Electrosil TR4 P 403/4/05524/100
R11,13 |Resistor 22k + 2% Electrosil TR& 403/4/05524/220
| R7 Resistor 47k + 27 Electrosil TR4 403/4/05524/470
I R, 12 Resistor 100k + 2% Electrosil TR4 403/4/05525/100
S RI0 Resistor 1M + 5% AB Type CB ' 403/4/04361/003
' D2-5,7,8|Diode - Texas IN4148 415/4/05720
: DY Diode Mullard BZY88 6V8 415/4/05738/012
. TRL,2 Transistor Mullard BClQ7 L 417/4/01777
| TR3 Transistor Mullard BCLO9 L 417/4/01776
I TR&4 Transistor Mullard BC179 417/4/01860 ‘
I .
Cableform Assembly (702/1/33359)
| Circuit |
; Ref. Description and Tolerance [Manufacturer and Ref. Part No. |
é - Cable Tie Insulok Type T18R MS | 915/4/98775/000
- Sleeve Ident, Black O Hellerman O.75mm x 3mm| 915/4/04042/000
- Sleeve ldent, Brown 1 Hellerman O.75mm x 3om| 913/4/04042/001
- Sleeve Ident, Red 2 Hellerman Q.75mm x 3am: 915/4/04042/002
- Sleeve Ident, Orange 3 Hellerman O.75am x 3mm| 915/4/04042/003 °
i - Slecve [dent, Yellow 4 Hellerman O.75mm x 3om| 915/4/04042/004
3 - Sleeve ldent, Green 5 Hellerman 0.75mm x 3am | 915/4/04042/005
; - Slecve Ident, Blue 6 Hellerman 0.75mm x 3am| 915/4/04042/006
W - Sleeve Ident, Violet 7 Hellerman G.75mm x 3wm} 915/4/04042/007 |
| - Sleeve Ident, Grey 8 Hellerman 0.75mm x 3mm| 915/4/04042/008
i - Sleeve Ident, White 9 Hellerman 0.75mm x 3mm | 915/4/04042/009
|
AL2 PR2250
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. Clamp Battery Assembly (630/1/21997)

[ Circuit ,
| Ref. Description and Tolerance |Manufacturer and Ref. Part No.
|
: s .
! - Clamp Battery Plessey 630/2/32998
i - Press Nut Rojan M3 999/4/03201/005
L - Spacer, Threaded Harvin R6076 M3X27LG | 630/2/31526/006
- Mounting Bracket Plessey 630/2/32953
- Label Plessey 630/2/34137
PLL3 Plug, Electrical Socopox 65~way 127-65 | 508/4/22098
' -XM27C5 )
- Battery Dry % |Medicharge Type RY 999/4/32776/005
B80-9V 80 mAH
- Lead, Electrical Eagle BHS
.
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INTEGRATED CIRCUIT DEFINITIONS

This information forms a supplement to the circuit diagrams in respect of

complex integrated circuits which are shown diagrammatically by a retan-
gular outline only.

MC 14015

Two separate 4-bit shift registers with outputs Q0 to Q3. Data to input
D clocked in on positive-going edge at input CL provided that input R =
'0', Input R = 'l' sets all Q outputs to '0'.

MM 74C89

4~bit x 16 tri-state random-access read-write memory. Address input app-

lied to ADDRESS INPUT A, B, C, and D. Data input applied to DATA INPUT
1, 2, 3, and 4. OQutputs obtained on DATA OQUTPUT 1, 2, 3, and 4.

ME | WE CPERATION QUTPUTS
c |0 Write lHigh-Z
0 I Read Selected word compiement

1 0 Inhibit storage] High-Z

1 1 Inhibit storage| High-Z
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WARKRING

1. Module 12 microprocessor circuits incorporate a 'power-
up' reset generator which, on application of a.c. power

to the receiver, generates a 'clear' pulse input to the
microprocessor. ‘ '

(i) Before removing Module 12 from a receiver, SWITCH
OFF THE A.C. POWER SUPPLY.

(i1) Before replacing Module 12 in a receiver, ENSURE
THAT A.C. POWER IS OFF.

2. It is considered good practice, although not absolutely
essential, to switch off a.c. power when removing or re-
placing any module,
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MODULE 12 - REMOTE CONTROL
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MODULE 12 - REMOTE CONTROL

INTRODUCTION

Module 12 is a microprocessor-based control module which also incorpor-
ates the memory functions of Module ll. It provides full remote control
of the receiver via a serial digital data input stream. Module 12 is
fitted to PR2250B, D, and F, and all PR2252 receivers. It is also fitted
to PR2256 receivers.

MICROPROCESSORS

2.1

Introduction $

2.1.1

2.1.3
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This description assumes that the reader has no previcus knowledge of
microprocessors (MPUs)., It is intended to give an outline of working
only Detailed description of the internal workings of a microprocessor
is not needed by a maintainer, and is in any case the province of an
appropriate text book, . :
A microprocessor is a general- purpose integrated~circuit device which can
be used to replace a large-number of TIL or CMOS loglc elemeants which
might otherwise perform a particular task. The microprocessor is 'tail-
ored' to a particular task by means of a sequence of imstructions known
as a 'program'; these instructions are held in a non-volatile memory
which has been programmed by the designer of the system. It is quite
possible for the same type'of microprocessor to perform the functions of
a pocket calculator, a traffic light controller, or a 'TV Tennis' game:
what the device does is decided by the program stored in the memory asso-
ciated with it. Normally, all the available MPU facilities are not used
in any one application: for example, as a traffic light controller a
short and simple program would suffice, whereas as a calculator a more
complex program using more of the MPU facilities would be necessary.

The focal point of any system is the MPU itself, It controls the system
by reading instructions from the memory, interpreting them, and manipula-
ting the system buses so as to carry out the orders of the human program-
mer. The device has no 'mind of its own': it cannot assess the wisdom
or otherwise of the instructions to which it works.

Microprocesfor Action

A basic microprocessor (MPU) system can be seen in Figure (a). The sys-
tem splits into four functions,

(1) The microprocgssor itself, which is capable of performing aritmetic
and logic manipulation of data fed into it. This is done under the
control control of a sequence of program instructions.

(2) The program store, which in its simplest form is a 'programmable_
read-only memory' (PROM). This store holds a fixed set of instruc-
tions which control the actions of the MPU.

(3) The data store, which consists of a random access 'read-write' memory
{RAM). This store is used for holding input data, output data, and
intermediate results,

(4) The input-output channels (or 'ports’'). These are binary channels
which transfer data in the form of parallel words. An eight-bit
channel, for example, could represent 0-255 binary, 0-99BCD, the

. PR2250
12-3 Sect.4



settings of eight independent switches, or the segment pattern to display

a number on a 7-segment LED display.

level control commands to another circuit,”

BI-DIRECTIOKAL PARALLEL DATA BUS

PROGRAM
STORE
(PROM)

A 4

y 1 Y

PROCESSOR STORE OQUTPUT
(MPU) ‘ (RAM) CHANNELS.

MICRO- DATA INPUT- ;~:>

s J

r

PARALLEL ADDRESS BUS

FIG (a) BASIC MICROPROCESSOR SYSTEM

Equally, it could supply logic

INPUTS
\ " AND
OUTPUTS

2.2.2 The action can be seen in dutline from the following %imple example in
which the MPU is assumed to handle only one bit at a time, and is re-

quired to perform the logic operation (A.B) + C.

performed by gates connected as shown in Figure (b).

A
B

e ‘

X

::j:)a*»-n -a® ¢

4

FIG (b) GATE LOGIC FOR (A.E) + C

This operation could be

2.2.3 To carry out (A.B) + C, a nine-step program would be necessary, as shown

in Table 1.
TABLE | : PROGRAM FOR (A.B) + C
ABBREV.

STEP INST. ACTION RESULT

1 RDO Read data at inmput channel '0' (i.e. 'A')

2 ST Store RDO data in data store _ A

3 RD1 Read data at input channel 'l' (i,e. 'B')

4 AND Perform AND functior on ST and RD! data

5 ST Store result of step &4 (A.B)

6 RD2 Read data at input channet! 12" (i.e. 'C")

7 OR Perform OR function on ST and RD?2 data (A.B) + C

8 COMP Form complement of step 7 result (4.B) + C

9 WRI Present result of step 8 on output channel 1| (A.B) + C

.‘.
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2.2.4 The nine-step sequence of instructions defined in Table 1 is stored in
the PROM, and is available for use at any time. It is called up for use
by an internal program in thé€*MPU., A microprocessor has to read the PROM
instructions in the absence of .specific external commands, and therefore
has its own internal program through which it continuously cycles: this
program, called the FETCH-~EXECUTE cycle, causes the MPU to read the PROM

t program and carry out its instructions in an orderly manner., The FETCH-
EXECUTE cycle is carried out at least once for each instruction in the
PROM programme; the phrase 'at least once' is used because most PROM pro-
grams include multiple-word instructions which have to be read ('fetch-
ed') from the PROM one word at a time.

“2,2.5 In the example given in Table 1, it is apparent that the nine-step pro-
gram would take longer to execute than the time taken to get the same re-
sult with gates. Typical times would be 20 nano-sec. for gates and 20
micro-sec. for the MPU, but the éxample assumed that oaly one bit was
¢ processed at a time, In practice up to sixteen bits are processed at
once and, with a 2 MHz clock rate, it can be seen that the data-process=-
ing capability of a microprocessor is comnsiderable.
€
2.2.6 Where a microprocessor 1s required to perform arithmetic calculations,
the number of bits it can process at one (or 'word length') is of import-
ance. If word length is four bits, then in one word there are 24 = 16
possible combinations; the best definition possible is therefore 1/16,
. about 6%, If, however, word length is sixteen bits then there are 216 =
" 65536 possible combinations; the best definition possible is therefore
1 , about 0.000015%. Note that 1t is nevertheless possible to achieve
65536
sixteen-bit accuracy with a four-bit word length by cascading four succ-
essive four-bit manipulations: the only loss 1s in the time taken 'to ach-
ieve a result.

2.3 CDP1802 Microprocessor IC

2.3.1 The RCA CDP1802 microprocessor integrated—-circuilt is used in Module 12,
It is a sixteen-bit word general-purpose computing or control device in-
tended for a wide variety of uses., Its basic function in Module 12 is
that of a process—controller. In addition to the features described in
the preceding text, a CDP1802 contains an array of sixteen 'scratch-pad'
registers for temporary internal storage of data. The content of any omne
of these registers caun be directed on to any one of three paths, namely:

(1) To the external memory (RAM) via the data bus. May be used to
address a memory locatien via the address bus,

(Z) To an internal register associated with the internal arithmetic logic
unit.

(3) To an increment-decrement circuit where the content of a register can
be incremented or decremented by 1 and then returned to the register
from whence it came.

These three paths, depending on the nature of the instruction, may oper-
ate independently or in various combinations.

2.3.2 Instructions from the associated PROM to the CDP1802 comsist -of two 8-
clockpulse cycles which together form a FETCH-EXECUTE cycle. If necess-
ary’, a third 8-clockpulse cycle can be employed in the form of a second
EXECUTE cycle.

Issue 2 ’ ' PR2250
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2.3.3 The operations which CDP1802 microprocessor can carry out are listed in

2.3.4 As used in Module 12,

PR2250
Sect.4

Table 2.

Decrement content

TABLE 2 : CDP1802 OPERATIONS _ -
TYPE OPERATION
Register Increment content

Logic OR -

Exclusive CR
AND
shift right or left

shift right or left with carry

o

Arithmetic | Add

4dd with carry
Subtract
Subtract with borrow

TABLE 3 : CDP1802 CONNECTIONS

the CDP1802 connections listed in Table 3 are
Each is defined in the table.

DESCRIPTION

employed.
TITLE PIN
CLOCK | 1
CLEAR | 3
BUSO i5
BUSL 14
BUS2 13
BUS3 12
BUS4 il
BUSS 10
BRUSH 9
BUS7 8
NO 19
N1 I8
N2 17
EFl 24
EF2 23
EF3 22
EF4 21
TPA 34
TPB 33

Input for externally~generated

single~phase clock.

With pin 3 at*'Q' the device resets., With pin 3 at
"l! the device runs. Used to produce correct start

state on applying power.
P

8-bit bi-directicnal data bus

lines. Used to

transfer data between the mewmory, the micropro-
. LAY -
cessor, and the input-output devices,

Issued by an Input-output instruction to signal the

input-output control logic of
tween memory and Input-output
to issue command codes to the
(this is used in Module 12),

Levels which enaktle the input-

a data transfer be-
ports. Can be used
input-output ports

output controllers to

transfer status information to the processor., As
‘flags', they can be used by input-output ports to
'call the attention' of the microprocessor.

Positive timing pulses occurring every FETCH-EXECUTE

cycle. TPB follows TPA., Used to interpret codes

and to time Inter—action with

12-6

the data bus.
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TABLE 3 (Cont'd)

3.2

3.2,1

3.2.2

[ TITLE | PIN DESCRIPTION

MAD 32

MAl 31

MAZ 30 B memory-address lines. Those bits required by the
MA3 629 memory system are strobed into external address

MAL 28 latches by timing-pulse TPA.

MAS 27

MAG 26

MA7 25

MWR 35 Write pulse. A negative pulse appearing ia a

‘memory-write' cycle after the address lines have
stabilised.

Q 4 A single-bit output which can be set or reset under
program control, Used as a serial data output in
Module 12,

INTERA

RUPT | 36 A software-maskable input used to interrupt the

current program and switch to another. Use in
Module 12 to initiate storing of front-panel sett-
ings when power fails.

FUNCTIONAL DEsCRIPTION

General

This description is intended to be read in conjunction with the fumction-—
al block diagram shown in Figure (c). It is necessary to realise that,
while knowledge of the working of the circuit. is valuable, the ability of
a maintainer to diagnose faults to componént level is very limited in
Module 12. While 'peripheral' faults can be dealt with in the normal
manner, faulty operation of the microprocessor controlled part of the
circuit is another matter. To diagnose faults in this area, it is nec~
essary to employ & suitably programmed computer which can be plugged into
the appropriate socket in place of the microprocessor integrated circuit
in order to 'talk' to the remainder of the circuit. If such equipment is
not available, faults in this area are best dealt with by returning Mod-
ule 12 te the manufacturer for repair.

Action

Module 12 operates the receiver controls under the command of externally

generated data supplied to the EF input of the microprocessor (MPU).

This data is in the form of serial code, and is supplied.by a remote con-
trol position. This control position may be some form of computer-based

aytomatic equipment or may be a manually controlled panel. For the pur-

pose of this explanation & manually controlled panel is assumed.

One control panel may well serve to control a number of receivers. The
control inputs to all receivers will be paralleled on to the ‘same data
bus. The data cutput from the control position will therefore be applied
simul taneously to all controlled receivers but, as it contains an 'add-
ress' specific to a particular receiver, only one receiver will respond.

Issue 2 ' : PR2250
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3.2.3

3.2.4

3.2.5

3.2.6

3.2.7

3.2.8

3.2.9
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It would in fact be possible, if required, to organise matters so that a
number of receivers responded simultaneously: however, this text assumes
that only one is required to respond at any one time.

Module 12 'talks' to the receiver via six input ports, seven output
porits, an analogue-digital converter, and two digital-analogue conver-
ters. The general logic circuitry of the receiver works on +12V/0V
levels, while the MPU and associated circuitry employs +5V/0V levels;
consequently the input and output ports must also (either internally or
in conjunction with other devices) perform level-changing functions.
Each port and -converter can be separately addressed by the MPU via the
'N' Decoders; the input ports are directly addressed by one 'N' Decoder,
while the output ports are addressed via the internal ‘Out 2' port and a
5vV/12V level shifter.

A three-bus system is employed to transfer data, The input ports and the
MPU (together with the associated PROM arnd RAM) connect directly to the
5V Data Bus. The Data Bus communicates with the 5V Auxiliary Bus via an
internal port designated 'Out 1l', The Auxiliary Bus is directly connec-
ted to the 12V OQutput Bus via a 5V/12V level shifter. Operations on the
Data Bus occur at MPU cleock rate, but it is not always possible or desir-
able to tie,output port actions to the MPU clock rate: therefore, the
'Oout 1' and "Out 2' internal ports (which include stores) accept data at
MPU clock rate and present it at their outputs independent of clock rate.
This allows the output port addressing and data transfer to be indepen-
dent of the MPU clock.

Module 12 must, in eddition to commanding the receiver, produce a contin-
uous 'status report' of the receiver control settings for use at the re-
mote control position., If, for example, the operator changed the MODE
setting, it is not sufficient that he has an indication that he has done
so; he must also have a positive indication that the receiver has in fact
responded correctly. Commands to the receiver are issued via Module 12
output ports, and the status of the receiver controls is monitored via
Module 12 input ports. The receiver control status data is fed back to
the remote control position in serial form from the Q output of the MPU.

A locally-controlled receiver stores its current control settings auto-
matically in channel '0' of its Module 1l memory, and can -store fifteen
further sets of control positions in the fifteen selectable Module 11
memory channels. Module 12 provides the same facility in a remotely con-
trolled receiver by employing part of the RAM to carry out the necessary
memory functions. As with Module 11, setting storage is automatic if a
receiver power failure occurs.

The actions of the system are best seen by following through the affects
of a command, from its generatiom by the remote control position to the
application of a 'status report' by Module 12 to the remote operator's

panel, The sequence of actions is essentially the same for any command.

To change a control setting on a particular receiver, the remote operator
will first operate some form of 'select receiver' control and then make
the appropriate setting on his control panel. Temporarily, his control
panel has in effect become the front panel of the controlled receiver,
These actions will produce & serial data output to the bus connecting the
EF inputs of all receivers in parallel.

On receiving a data input, the MPUs of all receivers will examine it and
ascertain if it contains their address. If it does not, they ignore it:

PR2250
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3.2.10

3.2.11

3.2.12

3.2.13

3.2.14

3.2.15

PR2250
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the one which finds that it corresponds to its 'wired-in' address reacts.
From here on, we will consider the actions which take place in the add-
ressed receiver,

The MPU checks the address in the data input against its wired-in address
by closing the circuit of the switched buffer for just long enough to
read the wired-in address. This is always the first action on receiving
an EF data input. )

The serial data applied to the EF input of the MPU causes the MPU to call
up the relevant program from the PROM via the MA output. Under instruc-—
tions from the program, the MPU generates suitable output commands for
application to the receiver and, via the BUS output, applies them to the
Data Bus. It also generates an 'N' output to the output 'N' Decoder,
which produces separate sequential port addresses to both 'Out 1' and
"Out 2' internal ports. The 'Out 1' port now transfers the output com-
mands to the Auxiliary Bus from where, via the level shifter,they appear
on the output bus. The 'Out 2' port then addresses the relevant output
port, so allowing the commands to reach the appropriate receiver cir-
cuits.

When the receiver has responded to the command, the MPU addresses the in-
put ports, and a complete receiver control 'status report' is fed on to
the data bus. The MPU stores this data in part of the RAM, and also pro-
cesses it into serial form. The storage in the RAM is 'Channel 0' memory
dump storage from the operator's standpoint. The serial data appears at
the Q output of the MPU, and is fed back to the remote control position
to indicate on the operator's panel that the receiver has in fact respon-
ded to his command.

On completion of this cycle the MPU has come to the end of the PROM pro-
gram to which it was working; it then resets the whole system into the

quiescent state in which it rested before it receiver the initial datsa
input.

The description in paragraphs 3.2.7 to 3.2.13 assumes that the sequence
of actions is essentially the same for any command. This is true, but
not exact in respect of the operation of the analogue RF GAIN and BFO
controls via the D-A converters: no feedback data from Module 12 is pro-
vided for ‘these two controls, as the audible result of their operation at
the remote control position is in itself adequate evidence that the re-
ceiver has responded to the control movement. Similarly, the ZERO BEAT
and RF METER remote moritoring via the A-D converter only involves the
use of an input as it is essentially a 'one-way' operation.

Module 12 uses the RAM associated with the MPU to provide a l6-channel
memory system identical with that of Module 11. However, when working
with remote control, only the 'Channel 0 Dump' memory facility is avail-
able in a limited fashion; settings are automatically stored if power
fails, and restored on re-application of power. It is expected that the
remote~control equipment will contain such memory facilities as may be
considered necessary. When a Module 12 equipped receiver is working in
local control (i.e. from its own front panel) then Module 12 provides
full 16-channel memory facilities: this is cnly applicable to PR2250

series recelvers, as PR2252 series receivers do not carry full front-
panel controls.

Issue 2
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COMMAND INPUTS

STATUS

REPORT QUTPUTS

START 1 STOP START | STOP
T 3 ¥ T 1 1 T H T T T L
1 0 ADDRESS CONTROL | P 1 |1 1 0 ADqREss CONFROL P 1 1
{ 1 i 1 L 1 I ] 1 1
PARITY PARITY
T T T 1 i 1 T T T T T T
" o Hz 100 Hz 2 | o 10 Hiz 100 Hz P 1|1
2 0 } i 1 { i 1 P 1 1 : I . L [ !
AUDIO SWITCHING N NOTE::
i L { { 1 [ i T T T T T T
WORD 2 IS INTER- S T ) 1 kiz 10 kHz P | 11
T T T T T T PRETED AS AUDIO 1 L 1 i I !
3 0 1 kHz 10 kHz p 1 1 SWITCHING ONLY
L ‘ : L ' ' WHEN BOTH 'CON- T T T T T
TROL' BITS OF 4 0 : 100 kHz! ' l!MHz P 1 1
T T T T T T ' ! l
5 | o 100 kHz 1 Mz pol 1 |1 WORD 1 ARE "0 .
3 1 | ] | | AND WORD 2 CON_ + T T T I "
TENT IS SUITABLE, 5 0 10 MHz AGC BANDWIDTH P 1 1
T T T T T l | I L I
> | 0} 10 1Mz A BANDwIDTH } P p 1 )1 [ DEFINED AT RIGHT | A : RE-INSERTED
4 A : RE~INSERTED ‘ ‘ ( ) 1 - CARRIER
[ DEFINED AT RIGHT ;7= A CARRIER 6 | 0 MODE A | B | sPaRES p | 1 | 1 | B¢ LOCAL-RENOID
T T B : LOCAL~REMOTE : | [
6 0 MODE A B c D E P 1 1
| . e c } SPARES
D T T T T T T T
E : BFO/RF-IF GAIN 7 0 AUXILIARIES 3 1 1
T T T T T T 1 1 L. 1 I | | ]
7 0 AUXILIARIES p 1 1 *
i 1 I 1 1 i | — r T y T T
8 0 RF LEVEL ZERO BEAT P 1 1
T T T T T 1 T 1 1 i 1 f 1
8 0 BFO/RF~IF GAIN ANALOG P 1 1 ,
' 1 1 — . . L i NOTE: EACH BLOCK OF DATA IS TRANSMITTED LSB FIRST
NOTE: EACH BLOCK OF DATA IS TRANSMITTED LSB FIRST
K
START BITS ;o BANDWIDTH i 0-1-1, 8 kHz RF LEVEL (S/R OUTPUT) : TRUE BINARY
PARITY BITS 0" OR "L’ TO MAKE THE TOTAL NUMBER OF 'L' 1-0-1, 6 kHz ZERO BEAT (S/R OUTPUT) : TRUE BINARY
BITS IN THE WORD AN ODD NUMBER. 0-0-1, 1.2 kHz AUDIO SWITCHING (CMD. INPUT)
STOP BLTS ' ' 1-1-0, 300 Hz
ADDRESS RECEIVER ADDRESS IN HEXADECIMAL. 0-1-0, 100 Hz 120345 [ 6 J 7| 8
CONTROL (COMMAND INPUT) 0-0, WORDS 1 & 2 ONLY, AND INTERPRET WORD 2 | MODE ¢ 0-1-1, AM
1-0, WORDS 1, 2 & 3 ONLY. 0-0-1, USB ADDRESS 6 o0 1 1 & REVERT
0-1, ALL WORDS. 1-0-0, LSB i 0 1
‘ 1-1, METER READING ONLY. 0-1-0, ISB T0
CONTROL (STATUS REPORT OUTPUT) 0-1, ALL WORDS 0-0-0, F NOT USED L1 1 1 AUDIO LINE OFF
‘ " 1-1, WORDS 1 & 8 ONLY. RE-INSERTED CARRIER : 1, BFO EXCLUDING & REVERT
FREQUENCY BLOCKS : FREQUENCY VALUES IN B.C.D. 0, RECON. CAR, o o 1 1
AGC . : 0-1-1, OFF LOCAL~REMOTE 1, LOCAL
1-0-1, SHORT i 0, REMOTE
0-0-1, MED BFO/RF-IF GAIN : 1, BFO
1-1-0, LONG 0, RF-IF GAIN
AUXILIARIES :  EACH BIT DEDICATED TO ONE N
OUTPUT. O = O/P LOW, :
1 = 0/P HIGH
BFO/RF~IF GAIN ANALOG TRUE BINARY VALUE
t =
Issue 2 12-11 Fig.(d). Data Format PR2250
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3.3

3.3.1

3.3.2

3.3.3

. 3.3‘4

3.3.5
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Data Format

A serial data format is employed for both the commands from the remote-
control position and for the 'status report' output to the remote-control
position. Each word (or byte) consists of 12 bits: the first is-a start
bit, the second to ninth carry data, and the tenth is a parity bit. The
eleventh and twelfth bits are stop bits.

The input data is applied from the remote-control position to the EF in-
put of the MPU. The status report data is applied by the Q¢ output from
the MPU to the remote-control position. Both lines stand at-a '1' level
when not transmitting data.

The detailed format can be seen in Figure {(d). Word 1l is always trans-
mitted in both command: 4hd status report data, as it contains the addréss
and two 'control' bits: thesg two control bits define the length of the
'sentence' to be transmitted. The command sentence can be word 1 alone,
words 1 and 2, words 1, 2 and 3, or all seven words. The status report
sentence is either all seven words,.or words 1 and 7.

When the two control bits of Command Imput Word No.l are both '0', the
content of Command Input Word No.2 can be interpreted either as frequency
data or as audio switching commands, depending upon its content. To rep-
resent frequencies, bits 1 to 8 of Word 2 must consist of two successive
4-bit BCD numbers each of which is 9 or less. Should bits 5 to 8 form a
BCD number greater than 9, Word 2 is interpreted as audio switching comm-
ands in the format given in Fig.(d).

The various possible combinations of command and status report are listed
below in Table 4.

% TABLE & : COMMAND AND STATUS REPORT COMBINATIONS

COMMAND SENT STATUS REPORT PRODUCED
WORDS DATA CONTENT WORDS DATA CONTENT

1 Address 1 and 7 Address
Send meter reading Meter reading

! and 2 Address NONE
10Hz and 100Hz frequency

1

, 2 and 3 Address NONE
10Hz, 100Hz, lkHz and 10kHz freq.

1 to 7 Address ' 1 to 7 Address

All commands Full report

3.3.6

PR2250
Sect.h

When all seven command words are transmitted to the receiver, this does
not'necegsarily imply that every command will change a receiver control.
It 1s necessary to send all seven words to change any one of the.receiver
controls except the 10Hz, 100Hz, lkHz and 10kHz frequency settings. If a
control has not been changed since the last transmission of command data,
then the data for that control is sent unchanged. '

.
*
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3.3.7

3.3.10

3.4

4.1

4d.1.1

ALl
Feb.80

various data and control inputs and outputs.

The input command data voltage levels applied to Module 12 are fed to the
HMPU EF input via a buffer circuit, and may be any voltage between 'Qf =
+3V, 'l' = OV and '0' = +30V, 'l' = -30V. The voltages which represent
'l7 and '0' need not be equal. The output status report levels are fed
out from the Q output of the MPU via a level-changing buffer circuit
which requires the application of a negative d.c. supply from an exter-
nal source. This voltage is ~12V maximum, but can be of any desired
value between OV and -12V. 1If the negative d.c. supply level is —xV,
then the output levels are '0O' = +12V, '1' = —xV, i.e. '0"' is always
+12V, but 'l' may be any value between OV and -12V.

It Is expected that Module 12 will normally be worked at a data rate of
either 600, 1200 2400, or 4800 bauds. If required, it is capable of
workifig at any data rate up to 4800 bauds.

s,

e

Eight miniature rocker switches contained in a single IC package are
mounted on a small p.e.c. (shown as panel 419/DA/18053 on Fig.2), and are
accessible on the upper outer surface of the module. These switches set
sync. selection, parity and baud rate by applying logic levels (in con-~

Junction with the pull-up resistors of IC24~C) to input port IC17-C. The
switches are numbered 1 to 8, switch 1 being the rearward item. Switch
settings are as tabulated below and labelled on the module case.
SWITICH
1 2 3 4 5 6

0 0
0 = OFF, 0 0 0 600 BD
GIVING '1°' NG EVEN INT. 0 L 0
OUTEUT PARITY PARITY SYNC 1200 BD NORMAL

] 0
é = ON, ¢ ¢ L 2400 BD &
GIVING 'O oDD EXT. @ ¢ REMOTE
OUTPUT PARITY PARITY SYNC 4800 BD .OVER-RIDE

The command data Input to Module 12 and the status report data from
Module 12 may be linked to the remote—control position by any suitable
means, e.g. land-1line, radie link, etc.

Receiver Control Outputs

The control outputs from Module 12 to the receiver proper are identical
with those produced in other variants of the receiver by Module 11.

CIRCUIT DESCRIPTION

Intreduction

The circults of Module 12 can be divided into two parts, the micro-
processor—controlled portion and the peripheral circulits which handle

No full description of the
MPU-controlled part of the circuit 1Is given, for two reasons:

(1) As stated in paragraph 3.1, extremely speclalised equipment is
essential to achieve anything of value in this area.

(2) The action of this part of the circuit can be varied by the program
held in the PROM.

PR2250
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The remainder of.thg circuit is described in the usual manner.

4.1.2 Module 12 circuits are mounted on two printed-circult panels, the 'CPU

4.2

4.2.1

4.2.2

4.2.3

PR2250
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Panel' (419/1/18063) and the 'Analogue Panel' (419/1/18061). The CPU
Psnel is entirely occupied by MPU-controlled circults. The Analogue
Panel contains a small part of the MPU-controlled circults, but is mainly
occupied by peripheral circuits as mentioned in paragraph 4.1.1.

Input and Qutput Connections

Data interface with receiver

Module 12 is conmnected to the receiver via PL13 and via various printed-
circuit panel edge pins which physically form an edge-connector which
mates with a socket on the receiver.

Data to and from remote control point

The 'command' (data from modem) and 'status report' (data to modem) ser-
ial code data is applied and taken wvia printed-circuit panel edge pins,

to pins of the CONTROL socket at the rear of the recelver as defined in

Table 5.

TABLE 5 : SERIAL DATA CONNECTIONS
CONTROL SOCKET
PIN NO. FUNCTION
22 DATA TO MODEM
23 DATA FROM MODEM
24 EXTERNAL NEGATIVE SUPPLY
17 ov
25 Tx CLOCK
26 Rx CLOCK

Address data_

The receiver address data 1s applied via printed-circuit panel edge pins
from the CONTROL socket at the rear of the receiver as defined in Table

6- A pin connected to OV gives logic '0': a pin left open-circuit gives
logic *1'.

TABLE 6: ADDRESS DATA CONNECTIONS

CONTROL SOCKET

BINARY CONTROL SOCKET | BINARY
PIN NO. VALUE PIN NO. VALUE
27 1 30 8
28 2 31 16
29 4 32 32
Issue 2
12-14 Sept.79



4.3

4.3.1

4.3.2

4.3.3

4.3.4

MPU - Controlled Circuit

The circuitry is physically located on two printed-ecircuit panels, the
'CPU Panel' and the 'Analogue Panel'. It 1s necessary to largely ignore
this physical boundary in the interests of coherent circuilt description;
for example, one sentence may well refer tc items on both panels. There—
fore, for the purposes of this description only the various component
identities have a suffix added, either C (CPU Panel) or A (Analogue
Panel): IC4-C is therefore IC4 on the CPU panel, and IC4-A is therefore

"IC4 on the Analogue Panel. This does not apply to the identities of edge

connectors or plugs.

The circuit is controlled by MPU IC2~C, which interfaces with a PROM
(IC10~C) and a RAM (IC9-C). Memory control is exercised via decoding
circuits 1C6~C and IC7-C. The address data is produced by a combination
of '1' levels from the resistors contained in IC11A-A and the OV levels
connected to selected Analogue Panel edge-connector pins 10B, 114, 124,
12B and 13A: these 0OV levels are wired in to the receiver bay, as des-
cribed in para.4.2.3. ICl0-A is In effect a set of switched buffers
which are enabled by the RX ADDRESS DISABLE output from the MPU (IC2-C)
via the memory address circults (IC6-C, IC7-C, IC1l6C-C).

Some early models of Module 12 are fitted with ICY9 as a composite item of
three integrated circults in place of an RCA integrated circuit CDP1823S
or D. The CDP18235 and D were not available for these early models, and
type CDP1823 was employed. The CDP1823 can react unpredictably to vari-
ous slow input slew states which may occur on initial application of
power, and therefore has inputs applied via the Schaitt trigger elements
of two further integrated circuits. The three integrated circuits which
make up this version of ICY are mounted in sockets on 2 small printed-
circuit panel carrylng a DIL plug which mates with the IC9 socket on Mod-
ule 12 CPU Panel. The composite item ,can be seen in the circuit diagram
of Fig.5, and 1s directly interchangeable with a CDP1823D device.

The Data Bus is formed by lines DO to D7 connecting both p.c. panels. It
connects directly to:

(a) The MPU (IC2~C).

(b} The PROM (ICl0-C).

(c) The RAM (IC9-C).

{(d) The Analogue/digital converter (ICl5-A).
(e} The Address buffers (ICl0-A).

(f) Thé six input ports (IC18-C to IC23-C).
(g) The internal 'Qut 1' port (ICl2-C).

{h) The internal 'Out 2' port (ICL1-C).

4.3.5 The Auxiliary Bus is formed by lines DOO to DO7. It connects directly

ALl
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to:

-
-

(a) The 'Out 1' port ouiput.

4

(b) The Digital/Analogue converter inputs (ICl6-A, ICL7-A).

: PRZ2250
12-15 Sect.4



4.3.6

4.3.7

4.4

PR2250
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(c) Level shifter (ICl2-A and ICl3-A) input.

The Auxiliary bus forms an interface, via the 'Qut 1' port between the
Data bus and the 12V Qutpat Bus.

The Output Bus is formed by the QA, QB, QC and QD outputs of level-
shifter IC12~-A and IC13-A. It connects directly to the inputs of the
geven output ports ICl-A to IC7-A.

All part addressing originates from the 'N' output lines of the MPU. The
data on these outputs Is decoded as appropriate by either the Input 'N'
decoder ICB-C or the Output 'N' decoder IC15-C. The Input 'N' decoder
controls the input ports (IC17-C to IC23-C), while the CQutput 'N' decoder
controls the internal 'Out 1' and 'Out 2' ports and the two digital/anal-
ogue converters. The input selector associated with the analogue/digital
converter is addressed by an output from the 'Qut 1' port, produced by
MPU-supplied data via the Data Bus. The seven output ports (ICl-A to
IC7-A) are also addressed by an output from the 'Out 2' port, produced by
MPU-supplied data via the Data Bus. The PROM, RAM and Address Buffers
are addressed directly by the MPU MA cutputs via memory control decoders
IC6~C and IC7-C.

MPU =~ Clock

The MPU is clocked by an internal oscillator circuit controlled by an
externally connected 1.9968 MHz crystal between pins 1 and 39. An output
1s taken from this oscillator via a 'divide-by-four' circuit formed by
IC3B-C and IC3A~C to produce a 499.2 kHz ADC clock output on PL1-C pin
12. Where data is applied to the MPU from a modem, the accompanying
modem clock input 1s taken either from the output of buffer stage TR2-A
or TR1-A on the Analogue Board; selection 1s carried out by switching
gate IC18-A, the output of which is applied via inverting Schmitt trigger
IC4D-C as COMMON CLOCK to the MPU.

MPU Serial Data Iuput

The serial code data input from the regpote-contrel positlon is applied
via buffer stage TR3-A on the Analogue Board. Input level limits are as
defined in para.3.3.6. The output from TR3~A switches between +5V and OV
and the inversion produced by TR3-A is cancelled by IC4C-C.

Serial Data Output

The serial data from the MPU 'Q' output (IC2-C pin 4) is applied via pin
18 of PL1 on the Analogue panel to the B (pin 10) control input of
switching device IC18-A; a '0' level B input connects Y0 to Y, while a
'1' level input connects Y1 to Y. A digital input to the B input switch-
es Y between +VDD (5V) and 0V, the Y ocutput being applied to the X1 in-

put. The X0 input is connected to the base bias voltage of transistors
TR4~A and TR5-A. :

The X0-X1 switch element is controlled by the A input, supplied by the

ENABLE SDL output from OUT 2 port ICl11-C. With the A input level at 'aY,
X0 is connected to X; this sets bases and emitters of TR4-A and TR5-A to
the same potential, thus rendering them non-conducting. With the A input

level at 'l', Xl is connected to X and the MPU 'Q" input appears (via
R31) on the emitters of TR4-A and TRS—A.

: ALl
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4.6.3

4.6.4

4.7

4.7.1

4.7.2

4,7.3

4.8

4.8.1
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TR4-A and TR5-A drive TR7~A and TR6-A. TR6-A emitter 1s returned to
whatever externally applied voltage is applied to Analogue panel edge pin
14B; this voltage may be of any desired value between —12V and QV. A
positive level (approx. +5V} on R31-A renders TR6-A conducting, and a OV
level on R31-A renders TR7-A conducting: The SERIAL DATA output from Ana-
logue panel edge pin 15B is therefore either connected to +9/12V or to OV
according to the logic level on the X ocutput of ICI8-A.

When ICl8-A connects X0 to X, under the contrel of ENABLE SDL, all four
output stage translstors are non-conducting and SERIAL DATA OUTPUT takes
up a 'tristate’' high impedance state. The output stage is supplied by
the 9/12V power line, which is 9V when the receiver is in STANDBY and is
12V when the receilver is in OPERATE: in either state, RLA 1s energised
but, should a.c. power fall, RLA de-energises and open-circuits the
SERIAL DATA output line. -

AGC/ZERQO BEAT Analogue/Digital Converter

The analogue 'A.G.C.' and 'ZERO BEAT' recelver monitor inputs are applied
to converter ICl5-4; a third 'Amalogue Auxiliary' input line is also app—
lied. All three inputs may be continuously present, but cnly the oue
selected by levels applied by the DG, DI, and D2 lines of the Auxililary
Bus appears as an input to the A-D converter part of the device. Succes-
sive‘A/D converslons ceccur as demanded by the remote control equipment,
typically at about ten per second; the ADC CLOCK frequency is not related
to the sample rate. The digital outputs are in parallel 8-bit binary
form, OV being represented by binary 0 and +5V being represented by bin-
ary 255 ('all 1ls'). The device is linear in its response to Input volt-
age; e.g. if binary O is OV and binary 255 is +5V, then +2.5V Is repre-
sented by binary 127.

The ZERO BEAT input signal 1is applied via a 5 Hz low-pass active filter
formed by ICl4D~A and assoclated components: an explanation of active
filters can be found in Chapter 5 of Section 4 of this publication. This
filter is incorporated to eansure that the cyclic varlations of the anal-
ogue input concerned cannot reach the converter at frequencies which can
cause false indications; these frequencies are those where the period of
the input signal variation 1s near that of the converter sampling inter-—
vals. At such frequencies, the converter can produce an output varying
at a wuch lower rate than the input signal variations.

The two un-~filtered analogue inputs are fed via potentiometer chains 1in
order that adjustment may be made to bring the maximum positive value of
the input signal to a voltage equal to the reference potential applied to
pin 12 of ICl5-A.

REMOTE RF/IF GAIN and REMOTE BFO Digital/Analogue Converters

Two counters are used, one for RF/IF GAIN and one for BF(O. They differ
only in respect of the circuits employed to process the converter out-
puts. Each converter (IC16-A and ICl7-A) receives an B-bit binary input
from the Auxiliary bus, representing an analogue d.c. level; 'all '0O''
represents 0OV, while 'all '1'' represents a voltage equal to the +2.5V
reference potential at pin 6. A control input, EN, is applied to each;
when at '0', data is entered to 8 internal latches. When EN level be~
comes '1', the latches retain the data. An output d.c. level is produced
on pin 5 which is proportional to the binary value ¢f the applied input.
Successive sampling, controlled by fﬁ; is necessary to produce a varying
output: sample rate is controlled by the N outputs from the MPU.

PR2250
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4.8.3

4.9.1
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The analogue output from ICl6-A is fed via voltage—follower output buffer
ICl4=-A. Any variation of output voltage due to loading, etec, is correct-
ed by the feedback circuit. Capacitor Cll-A removes any digital input
"spikes' which appear on the analogue output.

The analogue output from ICl7-A is fed via a similar voltage follower

output circuit. In this case an offset is produced by R24-A and R25-A,

i.e. a OV output 1s applied to ICl4B-A as 33 _ygp Volts. So long
56x33

as the voltage at ICI4B—A output remains below 5.8V, diode D5-A is

reverse~biased and the presence of ICl4C~A has no effect; IC14B-A gain
is fixed by R28-A, R29-A and R30-A. When ICI4B-A output voltage exceeds
5.8V (as set by R26~A), the level on the inverting input of IC14C-A chu-
ses D5-A to conduét; R27-A is then effectively in parallel with R28-4A,
changing IC14B-A gain. The output characteristic produced i1s as shown
in Fig.(e), matching the non-linearity of the BFOQ input circuits.

9 5 8.9

7.5

NCM. 5.3V SET BY R26

a3

7F : FF
4] L

HEXADECIMAL INPUT TO IC17
Iy r 1

-5.5 kHz 0 +5.5 kHz
BFO OFFSET |
Fig.(e) IC14B-A Output Circuit Characteristic

Power State Sensor

Should the receiver be switched from OPERATE to STANDBY or should it
experience an a.c. power failure when switched to OPERATE, the MPU stores
the current front-panel control settings in part of the RAM. On switch-
ing from STANDBY to OPERATE, or on restoration of a.c. power after a
failure when ‘switched to OPERATE, the MPU restores the original front-
panel settings. The a.c. power state is sensed by TR2-C ahd assoclated

ALl
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4.9.3

4.9.4

ALl
Feb.80

components and, if a.c. power is lost, the BAM is powered by a battery
until power is restored.

The 5V RAM power 1s normally supplied from the output of regulator IC1-C
via hot carrier diode D2-C. @he 4.5V battery normally charges from the
+9/12V line via R1-C and D1-C; under these conditions D3-C 1s reverse-
biased by about 0.5V, Should a.c. power fail, the +9/12V supply drops to
0V; the battery is thenm the only available power source, and supplies the
RAM via D3-C and R2-C in parallel. The presence of R2-C minimises volt-
age drop between the positive terminal of the battery and the RAM; curr—.
ent in the quiescent RAM state is in the order of 10 uA.

Switching the receiver from OPERATE to STANDBY or vice-versa is sensed by
the MPU EFL input from IC5A-C. An a.c. power fallure is sensed by TR2-C
and associated components: in such a failure, the power unit reservoir
capacitors ensure that the supply voltages fall relatively slowly{ The
+5V VDD potentlal is produced by regulator IC1~C, and will remain un-
changed until the +9/12V line drops significantly below +9V. As the
emitter of TR2-C is returned to VDD, in a fallure situation the base
potential will drop significantly towards OV before the collector/emitter
potential drops. Therefore in an a.c. power failure TR2-C will conduct
and produce via IC4B-C a '1-0' step input to the INT inpét, of the MPU;
thlis step will activate the 'interrupt' sub-routine and cause storage of
the current front-pamel settings before the VDD output of regulator ICl-C
falls significantly. At the same time as IC4B-C output level drops from
"1' to '0', IC4A-C output level also drops from 'l' to 107,

On initial application of power the output from IC4A-C {s at '0'; about
100 mS later, it rises to 'l'. On removal of a.c. power, the output from
IC4A-C drops to '0' as soon as the +9/12V line level drops significantly.
The '0'" level from IC4A-C during power—up and power~down acts as a reset
with wide reaching effects. The MPU (IC2-C), the Out 1 port (IC1l2-C)},
the Out 2 port (IC11-C), and level-changer ICI3-C are all directly clear-
ed. The RAM (IC9-C) 1s Inhibited via its CS4 input. Clearing the Out 1
port clears the Auxiliary Bus and Out~ put Bus lines to '0'. Clearing
the outputs of IC13-C to high impedance produces an effective 'all 'l'
set of outputs due to R13-C, R14-C, R15-C and R16-C; these '1' levels
clear output ports 6 and 7 to 'all '0' by strobing‘in the '0' outputs of
the Out 1 port (ICl12-C).

TEST DATA

Test Equipment Required

Module 12 can only be tested to a limited extent, and then only in a
remotely—-controlled receiver with the co-operation of the remote—control
operator and his equipment: in this context, the remote—control equipment
is assumed to be a Plessey PR2260 in correct working order within the
manufacturer's test specification tolerances in all respects. The
following test equipment is required:

(1) An oscilloscope capable of displaying a 2 MHz square~wave signal of
12V peak—to-peak amplitude.

{(2) A high impedance input d.c. voltmeter capable of reading up to +12V
with an accuracy of at least + 10 mV. .

£
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5.2 Alilgnment and 'Functional Tests

5.2.1 MPU clock waveform
Carry out the following procedure:

(1) Connect Module 12 to the recelver by the extenderg provided in the
servicing kit. : :

{2) Set the recelver STANDBEY-OPERATE switch to OPERATE.
v
(3) Connect the oscilloscope between pin 1 of IC2 on the CPU panel and
OV. Observe the displayed waveform. Check that a sine wave of
approx.4V peak-to—peak amplitude is displayed.

5.2.2 Output setting of D/A converters (Analogue Panel)

This preocedure is only required after a D/A converter IC {either IC16 or
IC17 on the Analogue Panel) has been replaced by a new item. It is not
required in any other circumstances.

(1) Connect Module 12 to the receiver by the extenders provided in the
servicing kit. Viewing the module from the front, remove the right-
hand side panel and the CPU panel behind it to allow access to the
preset controls. Allow the CPU panel to rest flat on the bench while
connected to the Analogue panel by the flat flexible connector cable.

{2) Set the receiver STANDBY/OPERATE switch to OPERATE and, on PR2250
recelvers only, set the receiver to remote control.

{3) Request the remote control operator tc take control of the receiver
concerned, and to set his PR2260 controls as follows:

AGC : OFF
BFQ ¢ Fully clockwise
RF/YIF GAIN : Fully anticlockwise

(This produces an 'all ls' situation on the Module 12 Aux. bus

lines). 4
) 3
(4) Set R26 on Module 12 Analogue panel to max., i.e. slider furthest
from QV.

(5) Connect the voltmeter between ICl4 pin 7 and.bv.
{6) Sgt R30 to produce a voltmeter reading of +7.5V.
(7) Adjust R26 to produce a voltmeter reading of +8.9v.
(8) Cpnnect the voltmeter between ICl4 pin 1 and OV.
(9) Adjust R4l to produce a voltmeter reading of +9V.

(10) Disconnect all test equipment and re-assemble Module 12.

5.2.3 A/D converter input settings

This prqcedure is only required if the voltage regulator (ICl on the CPU
panel)} has been replaced by a new item, as such a replacement can (due to

*
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IC manufacturér's tolerances) produce a change In reference potential to
the converters of up to 0.25V.

(1) Connect Module 12 to the receiver by the extenders provided in the
servicing kit. Viewing fhe module from the front, remove the right-
hand side panel and the CPU panel behind it to allow access to the
preset controls. Allow the CPU panel to rest flat on the bench while
connected to the Analogue panel by the flat flexible connector cable.

(2) Set the receiver STANDBY/OPERATE switch to OPERATE and, on PR2250
recelvers only, set the recelver to remote control.

(3) Connect the voltmeter between pln 5A of Module 12 Analogue panel and
ov.

(4) Request the remote—control operator to take control of the receiver
concerned, and to set his PR2260 controls as follows:

AGC : OFF

RF/IF GAIN : to produce a voltmeter reading of 8V between pin 5A
of Module 12 Analogue panel and OV

METER : RF

(5) Set R2 on Module 12 Analogue panel to produce a PR2260 RF meter read-
ing of 80 dBm.

Note that, except in special applications, the circuit of which preset R
form a part is unused. Therefore no setting-up procedure is given for RS
in this publication, but will be supplied as required in installatlons
which employ the AUX ANAL. input,to IC15 of Module 12 Analogue panel.

"MPU - Controlled Circuits

As has been stated elsewhere in this chapter, we do not advocate that
maintainers attempt to carry out any diagnosis ¢r repair in the MPU-
controlled part of Module 12 circuits, i.e. the MPU, PROM, RAM, address
circuits, and input-output ports. However, faults may occur which pro-
duce symptoms strongly suggesting the failure of a particular integrated
eircuit: in such cases it can be of value to carry out a 'repalr by sub-
stitution' of the suspect integrated circulit. No tools are required, as
these items are fitted im plugifin DIL sockets. All (M0S handling precau-
tions must be observed, and any integrated circuit not fitted in its
socket must be always shorted out by a fplece of conducting foam material.
It is also good practice never to handle a (M0S component with the fin-
gers; always use IC insertlon/remaval tongs which short together all pins
while the component is handled.

t
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6. COMPONENT LISTS

6.1 Module 12 Assembly (un—programmed) (630/1/32992)
Circuit Ref. Description & Tolerance | Manufactarer & Ref. Part No.
- Panel, Electronic Cct., | Plessey 419/1/18061
Analogue Panel
- Panel, Electronic Cct.,| Plessey 419/1/18063
CPU Panel
- Panel, Electronic Cct.,| Plessey 419/1/18053
Switeh Panel
- Battery, re—chargeable, | Medicharge R4.5880 | 999/4/32776/002
4.5V, 80 mAH, 24 mA
6.2 Module 12 Assembly (programmed) (630/1/32992/001)
[ Circuit Ref. Description & Tolerance| Manufadturer & Ref. Part No. ]
- Module 12 Assy. (un- Plessey 630/1/32992
programmed)
IClo Integrated Cct., Plessey program 445/1/10672 /001
programmed
6.3 Panel, Electronic Cct., Analogue Panel (419/1/18061)
Circuit Ref.; Description & Tolerance Manufacturer & Ref. FPart No.

I PL1 Connector Assembly Plessey 705/1/12583/002
with ICl4 Socket, IC, l4-pin DIL Texas C831402 508/4/22194/002
with IC9, Socket, IC, 16-pin DIL Texas C831602 508/4/22194/003

12,13,16, - '
17,18
with ICl1-7, | Socket, IC, 20-pin DIL Texas CB832002 S08/4/22194 /009
10 ,
with ICL5S Socket, IC, 28-pin DIL Texas C832802 508/4/22194/007
| PL13 Connector, PC, 65 contact| Socapex 127-65-B1061] 508/4/22218/001
Resistors, 0.25W, + 2% Electrosil TR4
as follows: -
R38 - 106G ohm 403/4/05522 /100
R35,37 330 ohm 403/4/05522/330
R22,23 390 ohm 403/4/05522/390
R42 470 ohm 403/4/05522/470
R7,8,31 1ksohm 403/4/05523/100
R32,33 2.2k ohm 403/4/05523/220
R34,36 6.8k ohm 403/4/05523/680
R9, 43 10k ohm 403/4/05524/100
R13,18,21 22k ohm 403/4 /055247220
R1,3,4,6 27k ohm 503/4/05524/270
R25,40 33k ohm 403/4/05524/330
R10, 24 56k ohm 403 /4 /05524 /560
R27,28 62k ohm 403/4/05524/67
R12,14-17, 100k ohm 403/4/05525"7
19,20, 25,
29,35
PR2250
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6.3 Panel, Eleétronic Cct., Analogue

Panel (419/1/18061) continued ...

Circuit
8 Ref. Description & Tolerance Manufacturer & Ref. Part No.
Resistors, 0.25W, + 2% Electrosil ZR4
as follows: : '
R1l 150k ohm 403/4/05525/150
R2,5,26,41 | Resistor, variable, 10k | AB Type 90H 404/9 /05047 /005
ohm + 20%, 0.75W
R30 Resistor, variable, 47k | AB Type S0H 404/9/05047 /006
ohm + 20%, 0.75W
ICI1 9 x 100k ohm resistors, Beckman 785-1-R100K 403/4/07080/008
+ 2%, 2.7W .
c9 Capacitor, 22 pF + 10% Erie Redcap 3121M~ 400/9/19467 /006
) 100-220-004
C4,6,11,14,| Capacitor, ceramic, ITT.WPH5K210NDZS 400/9 /20626
17,20-23 10 nF, 100V d.c.
c7 Capacitor, plastic, Siemens B32560-B1334J | 435/4/90317/012
330 nF + 5%, 100V d.c.
c8 Capacitor, plastic, 1 uF | Siemens B32561-B1105J | 435/4/90827/005
+ 5%, 100V d.c.
€10,12,13 | Capacitor, electrolytic, | ITT.TAGL.0/35 402/4 /57057 /003
1 uF, 35V d.c.
cl,2,3,5, Capacitor, electrolytic, | ITT.TAGI0/16 402/4/57057/006
16,18,19 10 uF, 16V d.c.
RLA Relay, sealed D/P C/0, Thorn Bendix RS-6 507/4/98271
4.3V, 220 ohm
Dl Diode, switching, high- | H~P.5082-2800 415/4 /98532
- speed
D2-7 Diode, switching, high- | 1N4148 415/4/05720
speed
1C8,9 Integrated circuit ( ) Motorola MC14050BCP ) | 445/4/02383/050
( | RCA SD4QS0BE )]
1Cc1-7,10 Integrated cirecuit Nat'l MM74C373N 44574 /024307373
I1C12,13 Integrated circuit ( Mullar&;) HEF 445/4/03123
‘ { | Synetic )} 4104 BP
IC14 Integrated circuit RCA CA224G 44574 /03067
1C18 - Integrated circuit ( | Motorola MC14053BCP ) | 445/4/02383/053
{ | RCA CD4053BRE )
IC15 Integrated circuit Nat'l ADCOBQSCCN 44574 /03121
1C16,17 Integrated ciércuit Ferranti ZN428J-8 445/4/03122
TR1-4,6,8 Transistor, NPN, 0.3W, Ferranti ZTX302L 417/4/01875
0.15 GHz _ ‘
TRS,7 Transistor, PNP, 0.3W, Ferranti ZTX502L 417/4/01576
0.15 GH=z ' .
6.4 Conmector Assembly (705/1/12583/002) ¢
Circuit
Ref. Description & Tolerance Manufacturer & Ref. Part No.
- Connector, PCB, Male Thomas & Betts 609-6003 | 508/4/22253/011
- Connector, PCB, Female Thomas & Be?ts 609-6001M | 508/4/22254/011
- Cable, ribbon, 250mm long | Thomas & Betts 172-60 998/4/83574/012
Issue 2 ‘ PR225C
Sept.79 12-23 Sect.4



6.5 Panel, Electronic Cct., CPU Panel (419/1/18063)
Circuilt - -
Ref. Description & Tolerance Manufacturer & Ref. Part No.
PLL Connector, PC, 60 contact| Ansley 6B—602E 508/4/22247/011
with IC10 | Socket, IC, 24-pin DIL, | Liflock 54601-8 508/4/22248/007
raised ’
with IC3-5,| Socket, IC, l4-pin DIL Texas C831402 508/4/22194/002
16 :
with IC7,8,| Socket, IC, 16-pin DIL Texas C831602 508/4/22194/003
13-15,5KA .
with IC9, Socket, IC, 24-pin DIL Texas C832402 508/4/22194/006
11,12
witg 1Cc2 -Socket, IC, 40-pin DIL Texas CB34002 508/4/22194/008
with IC6, Socket, IC, 20-pin DIL Texas C832002 508/4/22194/009
17-23 .
' Resistors, 0.25W, + 2% - Electrosil TR4
as follows:
R3 470 ohm 403/4/05522/470
R4 3.9k ohm 403/4/05523/390
R2,5 4.7k ohm 403/4/05523/470
R6 6.8k ohm 403/4/05523/680
R1 10k ohm f 403/4/05524/150
R17 22k ohm 403/4/05524/220
R11,12 68k ohm = 403/4/05524/680
R7,8,10, 100k ohm 403/4/05525/100
13-16 .
R9 Resistor, 10M ohm + 5%, Erie 00026-012 403/4/04361/004
0.25W
ICa7 9 x 22k ohm resistors, Beckman 785-1-R22K 403/4/07080/013
+ 2%, 2.7W
1C24,26,28,{ 9 x 100k ohm resistors, Beckman 785-1-R1QCK | 403/4/07080/008
30,32,34, + 2%, 2.7W
36 -
1C25,27,29,| 8 x.100k ohm resistors, Beckman 785-1~R100K | 403/4/07080/008
31,33,35 + 2 ohm, 1.5W
C8,9 Capacitor, 22 pF + 10% Erie Redcap 8121M- 400/9/19467 /006
. - 100-220-C0G g :
Cl,6,10, Capacitor, ceramic, ITT.WPH5K210N0Z5S 400/9/20626
12-14 10 nF, 100V d.c. _ ,
c7,11 Capacitor, electrolytic, Union Carbide KIRO 402/64/57057/003
1 uF, 35V d.c. E35 _
c2,5 Caphcitor, electrolytic, ITT Tag 10/16 402/4 /57057 /008
10 uF, 16V d.c.
L1 Inductor, 22 uH + 10%, Plessey 030M 406/4/31753/028
231 mA-
XL1 Crystal, 1.9968 MHz, 'D' ITT 4208 WL/18063/038
can
D1,3 Diode, switching, high~ 1IN4148 415/4/05720
. speed
D2 Diode; switching, high- | HP 5082-28000 415/4 /98532
speed . .
D4 Diode, zener, 10V, 0.4W Mullard BZY83C10V 415/4/02792/015
IC1 Integrated circuit, HMotorola MC7805 445/3/03051/001
voltage regulating 7
IC11,12 Integrated circuit RCA CDP18521 445/4/10497 /001
Ic3 Integrated circuit Motorola MC14013 445/4 /02383/013
ICc? Integrated circuit RCA CDP1802D 445/4 /104987001
PR2250 ALI
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6.5 Panel, Electronic Cct., CPU Panel (419/1/18063) continued ...
Circult
Ref. _ Description & Tolerance Manufacturer & Ref. Part No.
Ict Integrated circuit { | Hotorola MCI@O93BCP ) | 445/4/02383/093
( | RCA CD4093BE ) )
ICS Integrated circult ( | Motorola MC14069BCP ) |445/4/02383/069
] ( | RCA CD4069RE )
IC9 Integrated circuit RCA CDP1823SD 44574 /10499
1C6,17-23 Integrated circuit Nat'l MM74C373N 44574 /024307373
1¢7,8 Integrated circuit Nat'l MM74C42ZN L4574 /024307042
IC13,14 Integrated circuit ( | Mullard )} HEF 445/4 /03123
{ | Signetic) 4014 SP
IC15 Integrated circuit RCA CDP1853D 445/64/10623/001
ICl6 Integrated circuit (| Motorola MC14072BCP ) | 445/4/02383/071
( | RCA CD4071BE )
ICl0 See para.6.2 - -
TR1 Transistor, NPN, 0.3W, Ferranti ZTX302L 417/4 /01875
0.15 GH=z
TR2 Transistor, PNP, 0.3W, Ferranti ZTX502L 41774701876
0.15 GHz .
6.6 Panel, Electronic Cet., Switch Panel (419/1/18053)
Circult Manufacturer
Ref. Description & Tolerance & Ref. Part No.
Icl Switches, rocker, 8 x SPST in DIL | Augat DSS-C8 | 408/4/51540/008
pack
*.
1Y
ALL : PR2250
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INTEGRATED CIRCUIT DEFINITIONS

This information forms a supplement to the circuit diagrams in respect of

vomplex integrated circuits which are shown diagrammatically by a retan-
gular outline only.

CDP1802 Microprocessor

Fully described in text. Part of the RCA COSMAC 1800 series.

CDP1852

A parallel 8-bit mode-programmable input-output port. Mode control at
'0' programs the device as an input port: mode control at 'l' programs
the device as an output port. As an input port, data is strobed into
the internal 8-bit register by a 'l' level clock. The '1-0' clock tran-
sition sets the Service Request flip-flop (SR = 0) and latches the data
in the register. The SR output can be wsed to signal the associated
microprocessor, When CS2 and CS1 (CS = 'chip select') both equal 'l'
the 3-state output drivers are enabled. The *1-0' transition of CS] and
€S2 resets the SR flip-flop (SR = 1).

As an output port, data is strobed into the register when CS8l and CS52
and CLOCK equal 'l1'.

The 3-state output drivers are enabled at all times when the device is
operating as an output port, The Service Request signal is generated at
the termination of 'CSI and CS2 equal 'l'' and remain at 'l' until the
following '1-0' clock transition.

CLEAR resets the register and the SR flip-flop.

CDP1853

A 'one of eight' decoder designed to interface directly with a CDP 1800
series microprogessar,
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CE| CL.A| CL.B| EN

1 0 0 *
1 0 1 1
1 1 0 0
1 1 1 1
0, X X3 O

* = ENABLE remains in previous state.

HEF4104

A quad low voltage/high voltage level shifter producing both true and
complementary outputs via tri-state logic. Logic Level inputs to I0,
I1, 12, and I3 are level shifted and appear on 20, 20, 21, Z1, Z2, Z2
and Z3, Z3. The device is active with the EQ input held at '1'; with

E0 = '0', all outputs are high impedance.

MM74C4L2

A 4-bit parallel input BCD/decimal decoder. For any binary input value
between 0 and 9, the appropriate one of the ten outputs falls to logic
'0'. For input values between 10 and 15, all output levels remain at

logic 'I'. ‘ ‘

Al

12716

A 2K x 8 UV-erasable and electrically-programmable PROM. Not that the
IC has, on its upper surface, an opaque label; this label masks a trans-
parent 'window' over the active portion of the device. Do not remove
this label as, with the.label removed, erasure can occur if the device

is exposed to sunlight or fluroescent tube light for a period of several
days.

TE is the power control, used for device selection. O is the output
control, used to gate data to the output pins. Data is available at the
output pins 120 nS after the '1-0' edge of OE. To place the device in
the standby mode, reducing active power dissipation by 75%, a '1' level

is applied to CE: in this mode, all outputs are high impedance irrespec-
tive of OE level. ‘ '

ZN428J-8

An 8-bit latched input digital/analogue converter. It contains a D-A
converter using a switched resistive network supplied by an externally
applied reference source. Input ‘latches are transparent to data when
ENABLE = '0': data is held when ENABLE = 'I'., A data input of 'all 1
produces an output level within one LSB of VREF. A data input of 'all
0' produces an output level of 0V. Response is linegr.

C'

PR2250
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ADC0809

An 8-bit analogue/digital converter incorporating input switching to
select any one of eight applied inputs by means of a 3-bit address.
Address input is activated by setting ADDRESS LATCH ENABLE input to '1°'.
The A/D converter uses a switched resistive network supplied by aun ex-
ternally applied reference source. The applied input and the resistive
network feed a comparator input to a successive-approximation register,
producing a high degree of conversion accuracy. The digital output is
produced as an 8-bit parallel number. '

MM73C373

An 8-bit D type latch. When LATCH ENABLE = 'l1', the Q outputs follow
the D inputs. When LATCH ENABLE = '0', data at the D inputs is retained
at the outputs until LATCH ENABLE level returmns to 'l'., OQOutputs are
taken via tri-state buffers. When OUTPUT DISABLE = '0O', outputs are
available; when OUTPUT DISABLE = 'I', all outputs are high impedance.

CDP1823

A 128-word, B-bit, static random—access memory (RAM). The device has 8
common data input-output terminals (BUS 0 to BUS 7) for direct connec-
tion to a bi-directional data bus. Five CS {(chip select) inputs are
provided for memory expansion. To enable the device, CS§2, CS3 and CS4
must be at '0', and CSl and CS5 must be at '"1'. The MRD {(memory read)
input enables all 8 output drivers when set to '0O', and should be at 'l'
during a 'write' c¢ycle., Output data is valid until either MRD is set to
"l1', the device is de-selected, or after the access timeg(typically

200nS} of an address change has elapsed. MAO to MA6 are address inputs.
MWR 1s 'memory write'.

Issue 2 : PR2250
Sept.79 12-43 Sect.4
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INTERFACE MODULE

FUNCTIONAL DESCRIPTION

The interface module is fitted in the PR225! model. It consists of 8
quad bi-lateral switch integrated circuits and a power control circuit.
Each switch acts as a buffer stage, and is enabled by a '1' level control

input. All 32 circuits are identical, therefore only one will be des-
cribed. ‘

CIRCULT DESCRIPTION

The circuits will be described in terms of that between pin 1 of PLl and
pin ! of PL2., The input from the master receiver is fed onto pin 10 of

IC!, which 1s returned to OV via 100k ohm. The output, also returned .to
0V via 100k ohm, is taken from pin Il and is fed to the slave receivers

via pin 1l of PL2, The control input is applied to pin 12.

A power control circult consisting of Dl-4, Cl and Rl is provided. +15V
is fed into this circuit from both the master receiver and the slave
receiver. When both +15V inputs are presemt, Dl and D2 conduct. This
produces logic 'l' at D3-D4 junction, causing the switches to %lose and
completing the paths between master receiver and slave receiver.

If either +15V were low, D3 or D4 would conduct, producing logic '0' at
D3-D4 Jjunction, causing the switches to open and breaking the circuits
between master and slave receivers.

TEST DATA

General

The procedure outlined in the following paragraphs forms a complete test
procedure and need not be U§Ed to locate individual faults,

v

Test Equipment

The following items of test equipment are required:

1000 ohm resistor.
Oscilloscope (general purposel.

Signal Generator capable of producing 1MHz at 2.5V peak-to-peak.

Functional Tests

Apply & sine wave signal input of 2,5V peak-to-peak between all the
inputs strapped together and OV.

Connect +15V to pins 50 of PLl and PL2; OV to pin 17.

Check for an undistorted 2V peak~to-~peak minimum on each of the outputs,
using an oscilloscope across a lead of 1000 ohms.

Remove one 15V supply and check that all outputs stop.

3

Replace the first 15V supply and remove the other. Check that again all
the outﬁhts stop.

_ PR2250
13-3 Sect.4



4. COMPONENT LISTS

Main Assembly (630/1/35330)
Panel Electronic Circuit (419/1/18065)

Circuit :

Ref. |Description and Tolerance | Manufacturer and Ref. Part No.

- Panel Printed Clrcuit Plessey 41972 /18066

- Socket, Semi-Conductor Texas 14L DIL C831402 | 508/4/22194/002
c1 Capacitor 0.0luF + 5% 400V | Siemens V32560 435/4/90317/029
ICl-8 Integrated Circuit Motorola MCl4066BCL 445/4 /10796
IC9-15 Resistor Package, 10 lead Beckman 785-1-R100K 403/4/07080/008
R1,2 Resistor 100k + 2% Electrosil TR&4 403/4/05525/100
D1-4 ‘Diode - Texas 1N4148 415/4/05720
PL1 Plug, Electrical Cannon DD51223-1 508/4/28805/005

Connector Assembly (705/1/12560)

Circuit .

Ref. | Description and Tolerance | Manufacturer and Ref. Pare No.

PL2 |  Plug, Electrical Cannon DD-50P 508/4/28010/0607

- Adaptor Cable to Elec Cannon DD51216~1 508/4/22125/005

Plug~Socket i
¢
P

PR2250 : ALZ
Sect .4 :
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TABLE 1 : KEY ANALOGUE LEVELS

; : INPUT(S) i OUTPUT(S)
‘- MODULE MODE SIGNAL SOCKET i SIGHNAL SOCKET
= | | 1 ALL 15500kHz AM, 307 AERTAL | 1500kHKz, -3dB w.r.t. SKH

; mod, lmV rms, 50 ohm input sig., 50 ohm

i

i

from Sig. Gen.

‘ 2 ALL LO(1); from Module 9] SKG 65000kHz, +4dB +0 -2 SKC
: SKA, 65000kHz to w.r.t. Module 1 out- '
} 94999.99kHz, 8dBm put, 50 ohm
7 +3, 50 ohm. 4h ‘ R
. . glgnal; from Module SKA
' 1 SKH (unchanged). 1
_#
3 ALL LO(2Ys from Module 9| SKH 1400kHz, +3104B +2 SKB
! SKB 63600kHz, 8dBm w.r.t.Module 2 Sutput
Al +3, 50 ohm. 1000 ohm (Measured |
; t Signal; from Module with 50 ohm meter)
% e 2 SKC (unchanged).
. | . _
! ~YSB, F, )] 1400kHz, 152V r.m.s. SKF
| ISB, OV & | ) +2dB, 50 ohm.
; 0.1 B/W )} Signal; from !
3 AM, ISB ) Module 3 SKB 1400kHz, 10mV r.m.s. : SKC
L , ) (unchanged: SKA +2dB, 50 ohm. :
| ! LSB, ISB } measured with 1400kHz, 10@V r.m.s. | SKE
! } a 50 chm meter) +2dB, 50 ohm.
' CW not Y . 1400kHz, 20wV r.m.s. | SKF
| | 0.1 B/W ) +2dB, 50 ohm. ‘
: !
i . i
; | am, 1SB | Signal; from Module | SKA
; ﬂ 4 SKC (unchanged).
i . USB, ISB | Signal; from Module | SKB
; ! (U), CW, | 4 (unchanged).
i EfF not 0.1
f . LSB, ISB Signal; from Module | SKD
! t (L) 4 SKE (unchanged).
i ALL l.4MHz LO; from SKC
Module 6 SKA (un-
changed). (50 ohm
meter) .
5 ALL 1.5MHz LO; from SKE
Module 6 SKC (un-
; changed). {50 ohm
: % meter) .
‘ ALL ' '100kHz IF' outputs.i SKF
100wV r.m.s. +20mV,
; | 50 ohm, or as set _
. : up. o
ALL Variable level audio B
o 5 to speaker and .
P phones.
AL2 13 PR2250
July 8¢, 3~5 Sect.5
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TABLE 1 continued

INPUT(S) ‘ OUTPUT(S)
MODULE 'MODE SIGNAL SOCKET SIGNAL SQCKET
6 $SB Signal; from Module SKE 1400kHz (rwminal) SKA
4 SKF (unchanged) . ) : &
: Ref; from Module 7 [ SKG 10V r.m.s, 1000 ohm SKC
/ SKA (unchanged). (measured with 50
ohm meter).
7 4 ALL - - 1000kHz, 290mV, SKA
r.m.s. 50 ohm.
65000kHz to SKA
) 94999.99kHz, 8dBm
+3, 50 ohm (LOL).
9 ALL - - 63600kHz, 8dBu +3, SKB
50 ohm (L0O2).
i.i
&
b
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INTERCONNECTIONS

INTRODUCTION

All the electronics of the PR2250 Series receivers are situated in the
various modules, and are interceonnected in the receiver frame by either
flat flexibde multi-way plastic strips or by co-axial cable %inks. As
the front panel also forms a module, the large amount of fixed wiring
associated with a conventional non-removeable {ront-panel is eliminated;
instead a maximum {according to the model of receiver) of three flat
flexible multi-way connectors carry all lines to the front—panel. The
physical layout is described in Sectionm 3, Chapter 1,

DESCRIPTION

RF Interconnections

All r.f. interconnections are made by lengths of RGI74/U 50 ohm co—-axial
cable, except for the line from the rear panel AERIAL socket; this uses
RD316 50 ohm co-axial cable. All connections to modules are made by
Belling-Lee miniature co-axial plugs and sockets.

Non—-RF Interconnections

All interconnections which'do not carry r.f. signals are made via multi-
pin connectors on the various modules. These plug into mating comnectors
on multi-way strip connecters which run through the centre of the recei-
ver and out at the front td the point where flexible multi-way strips
plug in from the front-panel.

VARIATIONS

3
The interconnection harness 1s standard on all PR2250 Series receivers.
PR2251 receivers do not employ a® the lines to the front-panel and do

not contain Modules 7 and 9; therefore the lines to these module posi-
tions are not used.

Figures 1 to 5 form a full statement of the interconnection harness. Un-
used lines to the front-panmel in PR2251 receivers can be seen from the
diagrams in Chapter 10 of this section of the manual, 'Modules 10, 10A
and 10B*,

PR2251 Receivers employ an Interface Module as an input buffer on incom-
ing control lines. . This module is defined in terms of interceomnections
in Fig.3. As can be seen, this module connects to the receiver solely
via the rear panel CONTROL socket, through which it also receivers power
supplies.

PR2250
14-3 Sect.4
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