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the second part of the fixed ~10 function providing one input to the
COwparator on panel F.

IC2A
IC2D

_~I/"'-4. ,-1----,
t-

T
i

ICIB-Q

(500 kHz)

ICIB-Q

TI

, '<L OUTPUT

1IC2B
IC2C

I ID
lR2-TR3

-0 OUTPUT

(50-62 kHz) OV

FIG (k) BASIC MIXER CIRCUIT

5.6 Second Variable Divider (Panel E, Figure 6)

The Second Variable Divider on panel E is identical with the First Vari­
able Divider on panel D, and is therefore not further described. On
panel E, the COUNT output is taken via TR3, ICIC, and ICID to provide
'1-0-1' SLAVE pulses to the Comparator on panel F.

5.7 Control of Divider Term Values (Panels E and D, Figures 6 and 5)

The control of term values app I i ed to IC3 on pane l E and, via SKl (L, K,
J, H), to IC4 on panel D is i den t i c a I with that employed to control the
'units' values applied to IC3 and IC4 on panel B (q.v.). However, a
permanent +1 'sidestep' value is applied to IC3 on panel E and to IC4
on panel D by the levels to which pins 7, 12, and 13 of both ICs ore
returned.

6. CIRCUIT DESCRiPTION - INTERPOLATION LOOP 2

Interpolation Loop 2 is identical with Interpolation Loop 1. The same
hardware is· used. Loop 2 is therefore not separately described.
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7. CIRCUIT DESCRIPTION - OUTPUT LOOP

7.1 Introduction

The Output Loop is housed on panels G(4l9/l/l8055), H(4l9/l/l8035), and
J(4l9/t/18047). It is similar to the two Interpolation LDops 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.

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

7.2.1 The second variable divider (panel H) is fed from the oscillator output
via a further 710 circuit formed by IC3. The input to pin 7 appears at
the output of a 75 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.

7.2.2 The divider circuits 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 required 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 lMHz. 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 l of MHz and the count value is therefore not direct.
In the 'units' circuit (IC5) the relationship shown in Table 7 applies.

TABLE 7 IC5 UNITS RELATIONSHIP

INPUT NO (MHz) 0 1 2 3 4 5 6 7 8 9

COUNT VALUE 6 7 8 I 9 0 1 2 3 4 5

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

TABLE 8 IC6 TENS RELATIONSHIP

INPUT NO(MHzxlO) 0 1 2

COUNT VALUE 5 up to 3MHz 6 from 10 to l3MHz 7 from 20·to 23MHz

6 from 3 to 9MHz 7 from 14 to 19MHz 8 from 24 to 29MHz
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The parallel 4-bit binary number applied to panel H 5KI(l2, 19, 15, n
defines the 'units' value, and the parallel two-bit binary number applied
to panel H SKl(Q, 11) defines the 'tens' value. Both inputs must be mod­
ified to apply t he correct code inputs to ICS (units) and IC6 (tens) to
produce the required count values.

7.2.3 The 'units' input is modified by ICs 8,9, 7, and 4. The output from
IC7, in con j u nc t i o n with the levels on pins 3 and 7 of IC4, produce a
4-bit input to AO, AI, A2, A3~ of IC4 of value II for input values to BO,
BI, B2, B3, of IC4 of 0 to 6, and of value I for input values of 7 to 9.

7.2.4 The A and B inputs of IC4 are added, the sum appearing on 50, SI, 52, S3.
These sum values are the required term-defining code input to ICS. The
action can be seen in Table 9.

\

TABLE 9 ICS TERM-DEFINING CODES

I INPUT (LSB) (;1SB) (LSB) (:1SB) I (LSB) (MSB) COUNT
VALUE I BO BI B2 B3 AO Al A2 A3 I SO SI 52 S3 VALUE

I 0 I 0 0 0 0 I I 0 I ! I I 0 I 6

I I ! I 0 0 '0
II

I o I I 0 0 I I 7,

I 0 10
I

o I I ~i 2 I 0 I I I I I I

I

, I
o III 3 ! I I 0 10 I I 0 I I I 9,

I I
I ,

o ! I4 o i 0 I 1 0 I I I I I
I I 0I

i I
5 I 0 I 1 0 I I o I I 0 I 0 0 0 I

I I,
6 0 I I io I I o I I I : 0 0 0 2

I ! !
! I

,
I 0 i 0 I 0 , 0 i I7 I I I 0 I 0 0 3! : . .

8 o o o I I o o o I
.'

o o I 4

I o o I 5

(AI A3 (BO.B1.B2) +B3)

7.2.5 From the input 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, II) inputs and the two most significant bits (SKI
C7, 15» of the 'units' input. fihen the units input is 3 or less, SKI C7,
15) levels are 0-0; otherwise, they are 1-0 or 0-1.

7.2.6 The term-defining code input to IC6 is produced, in conjunction with the
levels to which IC6 pins 3 and 10 are returned, by IC7B, IC8A, IC8B, and
IC9. These gates form the function shown in Figure (j).
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SKI (Q):LSB

SKI (I5):B2
SKI (7):B3

SKI (II ):MSB

ll'

-
l&\

l~'J

-
II)

11\

I
~J

FIG (1) IC6 CODE PRODUCTION

IC6(SWA)
A

IC6(SWB)
B

The action over the range of counts can be seen from Table 10. In each 0
to 9 input units cycle, the tens count value is increased by 1 when the
input units value is 4 or greater.

TABLE 10 : IC6 CODE RANGE

UNITS
MHz COUNT TERM B2 B3 LSB MSB A B TENS TERM VALUE

0 56 6 0 0 0 0 0 0, , , , I r I I 5, I r r , I
I r I , I I I r

~
r I , I r

, I , I
3 59 9 0 0 I I 0 0

I I

I I

4 60 0 1 0 I
,

1 0
I r I I ., ,, , , OR I r I, r

, I I r,
I r , I I I

9 65 5 0 1 0 0 I I
I I
I I 6
I

I
I

10 66 6 0 0 1 0 I
I I, I , , r I II

I I , , I r I I
I , , ,

I I
,

, , , , r I I I I

I
13 69

I
9 0 0 I I 1 0

I I

I I
14 70 0 1 0 I I 0 1

I. , I r I
, ,

I , , OR I r
, ,, ,

i I I r I, • , r

19 75
I

5 0 1 1 0 I I
I I
I I 7
r I

6 I I
20 76 0 0 0 1 I I, I , , , r

I, , , r r I I
I r I I
r r , . r I, I , r , r I I

23 79 I 9 0 0 I I 0 1I r
I r

I ; I

24 80 0 1 0 I
I

1 1I, , , I I 8, , , , I ,
r r OR , I r ,,, r r r I r I

29 85 5 0 1 0 1 1 1
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('
7.3 Band-Pass Filters (Panels G and H, Figures 8 and 9)

The bandwidths of FLI on panel G and FLI on panel Hare 553 to 589kHz.

7.4 Oscillator (Panel J, Figure 10)

The 65-95HHz output loop oscillator is formed by TR7, TR8, and associated
components. The tuned circuit is formed by L4, D2, D3, and C18. The
basic oscillator is a long-tailed pair with the tune~ circuit in one
half, the output being taken from the other half: the basic configuration
is ;hown in Figure (m).

+

BIAS
R34r:

C26 \I

til. OUTPUT

1- 0
R35

~
01'

~'~
BIAS TR7 TR8

+

R28 A~ R29
IJ\.

C21 I I R36

ov

FIC (m) BASIC OSCILLATOR CONFIGURATION

Frequency control is exercised by variable capacitance diodes D2 and D3,
as in the preceding oscillator circuits. Amplitude control is exercised
by voltage clamp circuit D4-D5. The two diodes conduct only on the peaks
of the tuned circuit wavef6rm, and do not affect the level of bias app­
lied to TR7. Output is taken fro~ 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. CIRCUIT DESCRIPTION - SECOND LOCAL OSCILLATOR (Panels K and L,
Figures 11 and 12)

8.1 Introduction

The Second Local Oscillator 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.

8.2 Fixed 40 Divider (Panel K, Figure 11)

The lMHz REF. input is applied from SK1(15) via level-changer TR4 to
a 4 circuit formed by IC4B and IC4A. The 250kHz output clocks 10
circuit IC5, the output from which is a 25kHz square-wave fed to SKj(N).

8.3 Fixed 2544 Divider (Panel K, Figure 11)

8.3.1 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-CMOS level-changer TR2-TR3 to a conventional 3
circuit formed by IC3B and IC3A. The Q output from IC3A, at 1/48th
SLAVE frequency, clocks the 53 circuit formed by IC8, IC9B, IC9A,
IC6B, and associated gates. .

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

8.3.2 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 IcB is sixteen;
the 53 value is made up of three counts of sixteen and one count of
five.

8.3.3 If the 'CASCADE' and 'ENP' inputs to IC8 are both '0', then the only
used output produced by IC8 is Q3, a square-wave at 1/16th clock fre­
quency. QO, Ql, Q2, and Q3 together produce parallel 4-bit counts
down from 15 to O. If 'CASCADE' is '1', a '0-1-0' pulse is produced
at 'a' on each count of O. Application of a 'I' level to 'ENP' sets
the four Q outputs to a value of 3 (QO = PO, Ql = PI, Q2 = P2, Q3 =
P3): when 'ENP' levels returns to '0' a count down from 3 to a takes
place.

8.3.4 The 'CASCADE' and 'ENP' inputs to IC8 are produced from the '0' dnd 'Q3'
outputs of IC8. 'ENP' is produced by IC68, and 'CASCADE' is produced by
IC98 and IC9A together with gates IC7C and IC7D.

8.3.5 IC9B and IC9A form a 4 circuit which is clocked by IC8 Q3 output and is
reset by the 'ENP' output from IC6B-C). The 'CASCADE' output le\{el from
IC7D sets to '1' on the third 0-1 clock transition after application of
'ENP', and returns to '0' on application of the/next 'ENF' pulse. The
'ENP' pulses are '0' output pulses from rcs which have been retimed in
IC68.
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8.3.6 Assume as a start point that 'CASCADE' (IC7D pin II) level is 'I' and
that ICB is at count I of a count from 15 to O. At count 0 a '0' output
is produced and is r e t i mcd to ICB clock by IC6B. The r e t i me d pulse, one
clock period long, is applied to ICB as 'ENP' and to IC9B and IC9A as re­
set. The reset input to IC9B and IC9A-terminates the 'CASCADE' pulse by
setting IC9A-Q level to 'I'. The 'ENP' input to ICB sets the Q outputs
to a value of 3, fr0m which the next count-down starts.

8.3.7 At tl'e end of the count-down from 3 to 0, three count-downs from IS to 0
take place: at the commencement of each, ICB-Q3 level sets to I, return­
ing to logic a on count B. ICB-Q3 output clocks IC9B. On the third 0-1
transition from ICB-Q3, 'CASCADE' sets to '1'. 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 ICB is three times 16 plus the preset
value of three plus the two clock periods occupied by the '0' and 'ENP'
pulses, i.e. (3 x 16) + 5 = 53 clock periods.

The SLAVE OUT output to SKI(H), i.e. SLAVE IN 72544, is taken from IC6B-Q
via monos table IC6A.

-,

9.

9. I

9.2

{

9.3

CIRCUIT DESCRIPTIOK - 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 control. Two outputs 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 power 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). A' I' level indi­
cates I in lock' in each case. IClA, ICIB, and le2A form a five-input A1'\D
function, the output of vh i c h is fed to lC4A and to the 11-0 r trigger in­
put of le5E. ~lhen all loops are in lock, the 'II level" at lC2A output in
conjunction v i t h the static Q 'I' level from IC5B renders TRI conducting,
so illuminating the front-panel 'LOCK' LED connected to SKl(K). If one
or more loops fallout o f lock, lC2A output level changes to 10': a nomi­
nal lOOmS' 1-0-1' pulse is produced on ICSB-Q, so holding IC4A output
level at '1' for at least 100 mS. If the out of lock situation lasts for
more than lOOmS, le2A 10' output level maintains IC4A output at r 11 until
lock is restored. A' I' level at IC4A output shuts down TRl, so extin­
guishing the 'LOCK' LED.

'~lute' Circuit (Fi;ure 2)

The 'mute' circuit senses the lock s~ates of all five synthesiser
loops and the state of the receiver manual tuning control. The 'Final'
loop is sensed on two lines, U? FINAL and DOWN FINAL. These indicate

,
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whether 'Final' loop 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
commences.

The sensing inputs are applied to SKI(N, M, 12, 13, 11, L, and 10).
ICIA, IC2B, IC2D, IC2C, and IC3B form the logic function shown in Figure
(p) •

SKI (N) .::.:"--------
SKI (H) -'B'--- _

SKI (12) -'c~ _
SKI (13) --"D'--- _

SKI ( 11) E r==8l----
SKI(L) f f

SKI(10) G ~ J

~;~;". i

-f&I~-'----..

FIG (p) ~lUTING LOGIC

A I I I
B I I I
C I I I
D I I I ALL OTHER
E I I 0 COHBINATIONS
F 0 o I
G 0 I I
H I I I 0

The combinations of input levels shown in Figure (p) are those which do
not produce a muting output, i.e. SKI (H) level is '0' and SKI(J) level is
'1'. Any other combination of input levels will produce a muting output,
i.e. SKI(II) level is 'I' and SKI(J) level is '0'. The ac t Lon of IC5A is
identical with that already described for reSB, except that the 'minimum
period' set by IC5A is nominally 20mS.

10. TEST DATA

The procedllre outlined in the following paragraphs forms a complete test
procedure and need not be used to locate individual faults. In order to
carry out lilis procedure it is necessary to use the special Test Set
supplied b)" the manufacturer. Do not attempt any adjustment or tests
witllout tllis equipment.

10.1 Test Equiprr.ent

The following items of test equipment are required:

Test Set (special to type) Plessey part no.630/1/35049

Oscilloscope (general purpose)

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

Digital Voltmeter (nVH)
.,

Counter, IOOHHz e s g , Racal 9911

1 s S ue 1
;~pr.7'6 9-29

PR2250
Sect.4



10.2

RF Millivoltmeter

Spurious 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 ~~ rear panel of the module. Conn­
ect the lMHz 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.

(

10.2.1 Power Supplies

Connect the module to the Test Set and set the ON/OFF switch to the ON
position. ~~nitor the 9V, l5V, 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 R2 to give a 3V + 50mV reading on
the DVM. Check the following voltages on the regulator board with res­
pect to OV:

10.2.2 Final Loop

Pin 24

Pin 19

Pin 7

6V + .3V

l2V + .6V

20V + .SV

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), C16 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 SO% 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 fr~quency of 10kHz and the pulse ampli­
tude is approximately 10 and ISV).

Check that Dl on 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.

10.2.3 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, 5E and
6F). Repeat the procedure in paragraph 10.2.2 adjusting L3 and C16 on
panel F as before. Ensure that D2 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. 9999HHz.

(NOTE: The pulse train frequency is approximately 110kHz).
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Remove print~d circuit panel F and the extender card from the module and
refit· panel F into the correct position in the module.

10.2.4 Interpolation Loop 2

Insert the second s~t of D) E and, via extender card, F into the 2nd
Interpolation Loop positions in the module (positions 70, 8E and 9F).
Repeat the procedure in paragraph 10.2.2 adjusting L3 and C16 on panel F
as before. Ensure that 03 on the regulator panel is illuminated. Check
the frequencies as in 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 position i~ the module.

10.2.5 Output 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 DVH
to the collector of TR16 and adjust R58 to give a reading of +60V +o.SV.
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-Space and Space-Mark ratios respec­
tively are equal. Check that the ratio of Hark-Space is not more than
19-1 and conversely the Space-Hark 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
94.99999HHz. Check that 04 on the regulator panel is illuminated. In­
sert panel J into its normal position in the module.

10.2.6 2nd LO Loop

Insert printed circuit panel L into the module. On panel K set R58
fully an t LcLoc kvLs e and then insert into the. module via the extender
card. Connect the D\~ to the collector of TR16 and adjust RS8 to give
a reading of 18V + 0.2SV. Connect the oscilloscope probe to TR6
collector and adj-Z;st L4 to give a 1: 1 Hark/Space ratio, within 10%.
Connect the frequency counter to SKTC and E and check that the fre­
quency is 63.60000MHz. Check that OS on the regulator panel is illu­
mina ted.

10.2.7 Lock Indication Lanp

Check that all of the SLED's (01 to 05) are illuminated on the regula­
tor panel for frequency settings of '0' and 29.99999HHz ('0' and 'SETT­
ING' on frequency swi t ch) . Check that the green LED indicator marked
'IN LOCK', on the test set, is Ll.Lum Lna t ed ,

10.2.8 Hute

Conn e c t the oscilloscope probe to the "flUTE O/p" terminal on the
Test Set (this O/P is connected to pin 30 on the synthesiser). Set
the frequency on the Test Set to 0.00600Hllz, and "UP/DOWN" switch
to the 'UP' position. Check that, when the frequency switch is
switched alternately between '0' and lSETTING'. the 'HUTE' pulse only
only occurs on the oscilloscope when switching from 'SETTING' to '0',
Check that the 'flUTE' pulse width is 15 to 35mS. Set the "UP/DOWN"
switch to the 'DOWN' pOSition and repeat the above test checking that

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

(NOTE: If when switching f rora '0' to 'SETTING' a spurious pulse is seen
repeat the test at another frequency between 3 and 7kHz).

10.2.9 Output Levels

Connec t the RF flillivol tmeter, 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 coun t e r to SKTB
and selec t, 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 (MHz) I Counter Reading

11.1111

I
76.1111

22.2222 87.2222

I
23.3333 88.3333

24.4444 89.4444

25.5555 90.5555

26.6666 91.6666

27.7777 I 92.7777I

28.8888 93.8888

29.9999 94.9999

00.0000 i
65.0000I

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

10.2.10 'Jitter' ~leasurement

Connect the 'Spurious Frequency Deviation ~~ter' and the oscilloscope to
SKTB, and measure the peak frequency deviation at the following settings
of L01:

OO.OOOOOHHz )
)

29.99999~lHz )
)

13.S000mfHz )

Read i.ng, should
be not more
than 2Hz peak.

Connect the 'rrequen.cy Deviation Heter'. and the oscilloscope to SKTe and
measure the peak deviation at L02. The readings should be the same as
for LOI.

10.3 The module should be inspected to ensure that no damage has been caused
during testing.
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11. COMPONENT LISTS

Main Assembly (630/1/32989/001)

Panel Electronic Circuit A (419/1/18045)

Circuit
Ref.

I, Cl,7,9,10

C3,4
CZ
C5
C6
C8
ICZ
IC4
ICI
IC3
IC5
R9,10
R8
Rl-7, II,

lZ
TRI
SKI

Description and Tolerance

Panel Printed Circuit
Socket Semi-Conductor
Socket Semi-Conductor
Capacitor O.OluF + 10%

100V
Capacitor 0.22uF + 5% 100V
Capacitor IOuI' + 20% 16V
Capacitor IOuI' + 20% 35V
Capacitor 2ZuF ~ 20% 6.3V
Capacitor 22uF ~ ZO% 16V
Integrated Circuit
Integrated Circuit
Integrated Circuit
Integrated Circuit
Integrated Circuit
Resistor lk + Z% 0.Z5W
Resistor Z.20k + 2% 0.Z5W
Resistor 1,1 + 5%

Transistor
Socket PV Card

Hanufec t u r e r and Ref. I Part No.

I
Plessey 419/2/18046
Texas 14L DIL C931402 508/4/2Z096/00Z

1 Texas 16L DIL C931602 508/4/22096/003
I Erie 8121M-X7R 400/4/20673/002
,

Siemens B32560 435/4/90317/017
ITT Tag 40Z/4/57057/008
ITT Tag 40Z/4/57057/006
ITT Tag 40Z/4/57057/012
ITT Tag 402/4/57057/009
Motorola MCl4001CP 445/4/02383/001
Motorola MCl4011CP '445/4/02283/011
Motorola MC14012CP 445/4/02383/01Z
Motorola MC14025CP 445/4/02383/0Z5
RCA CD4098BE 445/4/0Z395
Electrosil TR4 403/4/05523/100
Electrosil TR4 403/4/05525/Z20
Allen Bradley Type C8 403/4/04361/003

Ferranti ZTXI08L 11417/4/0Z039/01Z
Berg IS-way D/Row ,508/9/ZZI01/00Z

65000-215

Panel Electronic Circuit B (419/1/18041)

Circuit
Re f. Description and Tolerance ~lanufacturer and Ref. i Part No.

I
, Ciz
: Cl-3,5,6,

8, 9, II
C4,10
C7
Ll
ICIO
ICZ
IC9
IC8
1CII

;,12
Ju I Y so

: Panel Printed Circuit
; Socket Semi-Conductor

Socket Semi-Conductor
Capacitor 4. 7nF + 10% 100V
Capacitor 10nF +-10% 100V

Capacitor IOuI' + 20% 16V
Capacitor ZZuF + 20% 6.3V
Inductor 4.7uH + 10%
lntegr~~ted Circuit
Integr2ted Circuit
Integri:ced Circuit
Integr~ted Circuit

: lntegr~ted Circuit

Plessey
Texas 14L DIL C931402
Texas 16L DIL C93160Z
Erie 811lH-X7R
Erie 81 ZlM-X7R

ITT Tag
ITT Tag
Sigma SC 10
,10torola HC14001CP
Motorola HC14008CP
Motorola HCl4011CP
Motorola rlCl40Z8CP
Motorola HC14069Cr

1

9-33

'I 419/Z/18042
508/4 /Z 2096 /OOZ

1508/4/22096/003

'1400/4/Z1280/001
400/4/Z0673/00Z

'140Z/4/57057/008
,40Z/4/57057/012
'1406/4/31749/001
445/4/02383/001

I
I 445/4/0Z383/008
445/4/0Z383/011

1

445/4/0Z383/0Z8
445/4/02383/0(,9

PRZ250
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Panel Electronic Circuit B (Cont'd)

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

ICl Incegrated Circuit Motorola MC14518CP 445/4/02383/518
IC3 Integrated Circuit Plessey SP8311M 445/4/03085
IC4 Integrated Circuit Plessey SP8317M 445/4/03037 '
10 Integrated Circuit Plessey SP8323M 445/4/03083.
IC5 Integrated Circuit Plessey 5P8325M 445/4/03089
Rl,9,13 Resistor 47R + 2% 0.25W Electrosil TR4 403/4/05521/470
R3,4,10 Resistor 470R-+ 2% 0.25W Electrosil TR4 403/4/05522/470
R2,12 Resistor 560R +2% 0.25W Electrosil TR4 403/4/05522/560
R42-53 Resistor lk + 2% 0.25W Electrosil TR4 403/4/05523/100
R6 Resistor 2.2k + 2% 0.25W 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

I Rll Resistor 10k + 2% 0.25W Electrosil TR4 403/4/05524/100
, R15-27 Resistor 47k + 2% 0.25W Electrosil TR4 403/4/05524/470

R28, 29 Resistor 100k-+ 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
Dl-l0 Diode Texas 1N4148 415/4/05720
TR1,3,4 Transistor Ferranti ZTX314L 417/4/01873
TR2 Transistor Ferranti ZTX320L 417/4/01874
SK2 Socket PV Card Berg )-way D/Row 508/9/22101/001

65000-203
SKl Socket PV Card Berg 15-way D/Row 508/9/22101/002

Panel Electronic Circuit C (419/1/18043)

.:

c i rc o t t I
Ref. Description and Tolerance ~~nufacturer and Ref. Part No.

C1,7,10,
12

C14
C4
C5,22
C8,13,17
C16
L4,5

C6
C2,3,20
Cl8, 19,21 i
C9 I
C15

Cll I
I

Panel Printed Circuit
Screen Box
Screen Box
Socket Semi-Conductor
Capacitor 15pF + 5% 100V
Capacitor 1nF +-10% 100V
Capacitor 10nF-+ 10% 100V
Capacitor 4.7nF-+ 2.5% 30V
Capacitor 4.7nF + 5% 400V
Capacitor 47nF +-2% 160V

Capacitor O.luF + 5% 100V

Capacitor 0.22uF + 5% 100V
Capacitor 2.2uF +-20% 35V
Capacitor 10uF +-20% 16V
Capacitor 10uF + 20% 35V
Capacitor Variable 5-60pF
1nd~ctor 100ul! + 10%

Plessey
Plessey
Plessey
Texas 14L DIL C931402
Erie 8121H-l00-COG
Er ie 812HI-100-X7R
Erie 8121M-X7R
Suflex HSC30
Siemens B32560-250V
Wima Tropyfol M

Series
Siemens B32560-100V

Siemens B32560-100V
ITT Tag
ITT Tag
ITT Tag
Mullard 80801001
Sigma SC30

419/2/18044
630/2/3 3038/001
630/2/3 3038/0 02
508/4/22096/002 i
400/4/30011/105 I
400/4/20673/001
400/4/20673/002
437/4/30011/105
435/4/90317/027
435/4/98018/054

435/4/90317/014

435/4/90317/017
402/4/57057/004
402/4/57057/008
402/4/57057/006
401/4/32132/001
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.

Ll Inductor 53.8mH Plessey 406/9/29666/006
L2 Inductor 538mH Plessey 406/9/29666/007
L3 Inductor 2.4uH Plessey 406/9/29664/001
ICI Integrated Circuit Motorola MC14011CP 445/4/02383/011
IC2,3 Integrated Circuit Motorola MC14013CP 445/4/02383/013
R7,34,35 Resistor 47R + 2% 0.25W Electrosil TR4 403/4/05521/470
Rll Resistor 100R-+ 2% 0.25W Electrosil TR4 403/4/05522/100
R32 Resistor 180R + 2% 0.25W Electrosil TR4 403/4/05522/180
R31 Resistor 330R + 2% 0.25W Electrosil TR4 403/4/05522/330
R17,33 Resistor 390R + 2% 0.25W Electrosil TR4 403/4/05522/390

! R6,8,23, Resistor lk + 2% 0.25W Electrosil TR4 403/4/05623/100
26 -

i ."
R23 Resistor 1.5k + 2£ 0.25W ~lec trosil 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

". - j

403/4/05523/270Electrosil TR4
R22 Resistor 3.9k + 2% 0.25W Eiectrosil TR4 403/4/05523/390
R16 Resistor 4. 7k + 2% 0.25W , Elec trosil TR4 403/4/05523/470
R12,13,20 Resistor 8. 2k + 2% 0.25W r "El.ec t r o s f I TR4 403/4/05523/820 I
R30 Resistor 15k +-2% 0.25W Electrosil TR4 403/4/05524/150
R3,15 Resistor 18k + 2% 0.25W Electrosil TR4 403/4/05524/180
RlO,19,25 Resistor 33k + 2% 0.25W Electrosil TR4 403/4/05524/330
R24 Resistor 82k + 2% 0.25W Electrosil TR4 403/4/05524/820
R29 Resistor 100k-+ 2% 0.25W Electrosil TR4 403/4/05525/100
R4,9 Resistor 220k + 2% 0.25H Electrosil TR4 403/4/05525/220
R5 Resistor 300k + 2% 0.25W Elec trosil TR4 403/4/05525/300
Rl,2 Resistor Ul + 5% Allen Bradley Type C8 403/4/04361/003
D1,2,4-6 Diode

- Texas IN4148 415/4/05720
D3 Diode Motorola MV2115 415/9/98905/014
TRl-3,6-8 Transistor Ferranti ZTXI08L 417/4/02039/012
TR5 Transistor Ferranti ZTX302L 417/4/01875
TR9 Transistor Ferranti ZTX314L 417/4/01873
TR4 Transistor Ferranti ZTX502L 417/4/01876
SKi 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
i

Panel Electronic Circuit D (419/1/18039)

I

Circuit
Ref.

C3,5
C4
Cl,8,10-

13
C7

I C2

AL2
July 80

Description and Tolerance

Panel Printed Circuit
Socket Semi-Conductor ~

Capacitor 2.2nF + 2.5% 30V
Capacitor 3.9nF ~ 2.5% 30V
Capacitor 10nF + 10% 100V

i • -

I
i Capacitor O.22uF :: 5% 100V

Capacitor luF :: 20% 35V

Manufacturer and. Ref.

Plessey
Texas 14L DIL C931402
Suflex{!SC30
Suflex .HSC30
Erie 8121H-X7R

Siemens B38560
ITT Tag

9-35

Part No.

419/2/18040 I
508/4/22096/002
437/9/30043/002
437/4/30011 /080
400/4/20673/002

435/4/90317/017
402/4/57057/003

PR2250
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c.-',
Panel Electronic Circuit D (Cont'd)

Circuit
Ref. Description and Tol~rance Manufacturer and Ref. Part No.

C6,14
C9
L3
L1,2
I'll

ICl,5
IC2
IC4
IC3
R7,17,20
R16,21,22
Rl,14
R4
R5
R3,19
R18
R6
R15 t

RlO-13
R2
T1
TR2
TR1,4,5
TR6
TR3
SK2

SKI

Capacitor ·l<JuF + 20% 16V
·1 Capacitor 22uF ~ 20% 6.3V

Inductor 4.7uH + 10%
I Inductor 2.7uH ~ 10%

Ceramic Filter

Integrated Circuit
Integrated Circuit
Integrated Circuit
Integrated Circuit
Resistor 47R+ 2% 0.25W
Resistor 470R-+ 2% O.25W
Resistor 560R + 2% 0.25W
Resistor 1.5k + 2% 0.25W
Resistor 2.2k + 2% 0.25W
Resistor 3.3k + 27. 0.25W
Resistor 6.8k + 2% 0.25W
Resistor 8.2k + 2% 0.25W
Resistor 10k +-2% 0.25W
Resistor 47k + 2% 0.25W
Resistor 180k-+ 2% 0.25W
Transformer _.
Transistor
Transistor
Transistor
Transistor
Socket PV Card

Socket PV Card

ITT Tag
ITT Tag
Sigma SG10
Campion 553-3635-42
Vemitron TL16 x 40-

556-1
Motorola MC14013CP
Motorola MC14066CP
Plessey SP8311M
Plessey SP8323M
Electrosil TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
El.ec t r os LL TR4
Electrosil TR4
ElectrosH TR4
Electrosil TR4
Electrosil TR4
Elec trosil TR4
ElectrosH TR4
Plessey
Ferranti ZTX302L
Ferranti ZTX314L
Ferranti ZTX320L
Ferranti ZTX502L
Berg 3-way D/Row

65000-203
Berg IS-way D/Row

65000-215

402/4/57057/008
402/4/57057/012
406/4/31749/001
406/4/31748/042
422/9/07782

445/4/02383/013
445/4/02383/066
445/4/03085
445/4/03088
403/4/05521/470
403/4/05522/470
403/4/05522/560
403/4/05523/150
403/4/05523/220
403/4/05523/330
403/4/05523/680
403/4/05523/820
403/4/05524/100
403/4/05524/470
403/4/05525/180
406/9/29657/012
417/4/01875
417/4/01873
417/4/01874
417/4/01876
508/9/22101/001

508/9/22101/002

Panel Electronic Circuit E (419/1/18037)

'.

Circuit
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 /003C12 Capacitor 4.7nF ~ 10% Erie 8111M-X7R 400/4/21280/001100V
I Cl-4,6,8, Capacitor 10nF ~ 10% 100V Erie 8121M-X7R 400/4/20673/00210,11
I C7, 9 I Capacitor IOuI' ~ 20% 16V ITT Tag 402/4/57057/008i C5 Capacitor 22uF ~. 20% 16V ITT Tag 402/4/57057/012i FLl Ceramic Fil ter Vemitron TL16 x 40- 422/9/07782

556-2
Ll Inductor 4.7uH + 10% Sigma SClO 406/4/31749/009L2 Inductor 100uH + 10% Sigma SC30 406/4/31753/036lC2 Integrated Circ~it Motorola MC14001CP 445/4/02383/001IC3 Intcsrated Circuit Motorola MC14008CP 445/4/02383/00B
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Panel Electronic Circuit E (Cont'd)

Circuit
Ref. I Description and Tolerance I ~~nufacturer and Ref. Part No.•

SK1

lC1
lC6
lC4
lC5

I
C8 I

I

I
I

I,
I

I
R' ,~ ,

II R12 i
R2,5 "
R7 !

IR16 I
R26-29 I

I R19 I
I R15 I

R14

R3 I
R13 I
R20 i
R6,18 I

I R17 I, I

I R8-11 \
R21 I
R22-25, 30 1

D1 :

TR5
I TR2, 3

TR1
TR4
SK2,3

In t eg r a t e d Circuit
lntegrated Circuit
Integrated Circuit
Integrated Circuit
Resistor 47R + 2% 0.25W
Resistor 100R-+ 2% 0.25W
Resistor 470R + 2% 0.25W
Resistor 560R + 2% 0.25W
Resistor 820R + 2% 0.25W
Resistor lk + 2% 0.25W
Resistor 1.2k + 2% 0.25W
Resistor 1.8k + 2% 0.25W
Resistor 2.2k + 2% 0.25W
Resistor 3.3k + 2% 0.25W
Resistor 4.7k + 2% 0.25W
Resistor 6.8k + 2% 0.25W
Resistor 10k +-2% 0.25W
Resistor 33k + 2% 0.25W
Resistor 47k + 2% 0.25W
Resistor 180k-+ 2% 0.25W
Resistor U1 + 5%
Diode
Tr ans is tor
Transistor
Transistor
Transistor
Socket PV Card

Socket PV Card

Hotorola MC14011CP
Hotorola HC14017CP
Plessey SP8311H
Plessey SP8323H
Electrosil TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
El.ec t r os i L TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
Allen Bradley Type
Texas 1N4148
Ferranti ZTX108L
Ferranti ZTX314L
Ferranti ZTX320L
Ferranti ZTX510L
Berg 3-way D/Row

65000-203
Berg 15-way D/Row

65000-215

!,1..5/4/02383/0 11
445/4/02383/017
445/4/03055
445/4/03038

I 403/4/05521/470
403/4/05522/100
403/4/05522/470
403/4/05522/560
403/4/05522/820
403/4/05523/100

I 403/4/05523/120

I
403/4/05523/180
403/4/05523/220

I 403/4/05523/330
403/4/05523/470
403/4/05523/680
403/4/05524/100
403/4/05524/330
403/4/05524/470
403/4/05525/180
403/4/04361/003
415/4/05720
417/4/02039/012
417/4/01873
417/4/01874
417/4/98309/007
508/9/22101/001

508/9/22101/002

Panel ElecLronic Circuit F (419/1/18057)

~-

~~nufacturer and Ref. i Part No.
I
\Description and Tolerance

i ",. .------ •. ---r----~--

- Pallel Printed Circuit Plessey 1419/2/18058
- Screen- Box Plessey 630/2/33038/001
- Sc reen Eo x Plessey 630/2/33038/002
- Socket Semi-Conductor Texas 14L DIL C931402 508/4/22096/002

C6 Capacitor 15pF + 5% 100V Erie 8121H-100-COG 400/4/20672/001
C2,3 Capacitor 220pF-! 5% 100V Erie 8121M-100-COG 400/4/206 72/B 03
C18,19,21 Capacitor 10nF ! 10% 100V Erie 8121H-X7R 400/4/20673/002
C9,11 Capacitor lnF + 2.5% 30V Suflex HSC30 437/4/30011/021
C2 iCapacitor lnF +"10% 100V Erie 8121H-100-X7R 400/4/20673/001
C15 I Capacitor 4. 7nF + 5% 400V Siemens B32560-250V 435/4/90317/027

I -
I c i iCapacitor O.lnF ! 5% 100V Siemens B32560-100V 435/4/90317/014
I C14 iCapacitor 0.22uF! 5% 100V SiemensV32560-100V 435/4/90317/017

C7,10,12 ICapacitor O.OluF ! 5% 400V Siemens B32560-250V 435/4/90317/029
C4 ICapacitor 2.2uF ! 20% 35V ITT Tag 402/4/57057/004
C5,22 Capacitor 10uF ! 20% ITT Tag 402/4/57057/008 I

AL2
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Panel Electronic Circuit F (Cont'd)

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

....~,

ce,13,17
CI6
L4,5
Ll
L2
L3
ICI
IC2,3
R7,34,35
Rl7
RII,18
R32
R31
R33
R6,8,23,26
R28
R21
RI4
R22,25
RI6
RI2,13,20
R24
R30
R3,I5
RIO,19
R4,29
R9
R5
RI,2
04,5,6
03
TRl,2,3,6,

7,8
TRS

i TR9.
, TR4

SK2

SKI

Capacitor 10uF + 20% 35V
Capacitor Variable 5-60pF
Inductor 100uH + 10%
Inductor 2.0mH ­
Inductbr 2.09mH
Inductor 2.4mH
Integrated Circuit
Integrated Circuit
Resistor 47R + 2% 0.25W
Resistor 56R+ 2% 0.2SW
Resistor 100R-+ 2% 0.25W
Resistor 180R + 2% 0.25W
Resistor 330R + 2% 0.25W
Resistor 390R + 2% 0.25W
Resistor lk + 2% 0.25W
Resistor 1.5k + 2% 0.25W
Resistor 2.2k + 2% 0.25W
Resistor 2.7k + 2% 0.25W
Resistor 3.9k + 2% 0.25W
Resistor 4.7k + 2% 0.25W
Resistor 8.2k + 2% 0.25W
Resistor 10k +-2% 0.25W
Resistor 15k + 2% 0.25W
Resistor 18k + 2% 0.25W
Resistor 33k + 2% 0.25W
Resistor 100k-+ 2% 0.25W
Resistor 220k + 2% 0.25W
Resistor 300k + 2% 0.25W
Resistor 1M + 5%
Diode -
Diode
Transistor

Transistor
Transistor
Transistor
Socket PV Card

Socket PV Card

ITT Tag
Mullard 80801001
Sigma SC30
Plessey
Plessey
Plessey
Motorola MCl4011CP
Motorola MCl4013CP
Electrosil TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
Elec tros il TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
Elec tros il TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
Allen Bradley Type
Texas IN4148
Motorols HV2115
Ferranti ZTXI08L

Ferranti ZTX302L
Ferranti ZTX314L
Ferranti ZTX502L
Berg 3-way O/Row

65000-203
Berg IS-way O/Row

65000-215

c81

I
i

402/4/57057/006
401/4/32132/001
406/4/31753/036
406/9/29666/001
406/9/29666/002
406/9/29664/001
445/4/02383/011
445/4/02383/013
403/4/05521/470
403/4/05521/560
403/4/05522/100
403/4/05522/180
403/4/05522/330
403/4/05522/390
403/4/05523/100
403/4/05523/150
403/4/05523/220
403/4/05523/270
403/4/05523/390
403/4/05523/470
403/4/05523/820 "I

403/4/05524/100 I
403/4/05524/150 I
403/4/05524/180 I
403/4/05524/330
403/4/05525/100 i
403/4/05525/220 I
403/4/05525/300
403/4/04361/003
415/4/05720
415/9/98905/014
417/4/02039/012

417 /4 /0 1875
417/4/01873
4i7/4/01876
508/9/22101/001

508/9/22101/002

Panel Electronic Circuit G (419/1/18055)

Circuit
Ref. DescriDtion and To'lerance Manufacturer and Ref. Part No.
- Panel Printed Circuit Plessey 419/2/18056- Socket Semi-Conductor Texas 14L DIL C931402 508/4/22096 /002C3,5 Capacitor 2.2pF ~ 2.5% 30V Suflex HSC30 437/9/30043/002C4 Capacitor 3.9pF ~ 2.5% 30V Suflex HSC30 437/4/30011/080CI,8,10- Capacitor 10pF +80% -20% Erie 812IC-IOO 400/4/19506/00213 100V

PR2250
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Panel Electronic Circuit G (Cont'd)

50819122101/002

403/4/05523/150
403/4/05523/220
403/4/05523/330
403/4/05523/680
403/4/05523/820
403/4/05524/100
403/4/05524/470
403/4/05525/180
406/9/2 965 7/012
417/4/01875 '
417/4/01873
417/4/01874
417/4/01876
508/9/22101/001

Electrosil TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
Plessey
Ferranti ZTX302L
Ferranti ZTX314L
Ferranti ZTX320L
Ferranti ZTX502L
Berg 3-way O/Row

65000-203
Berg 15-way O/Row

65000-215
Socket PV Card

I
· Resistor 1. 5k :J::. 2% 0.25W

Resistor 2.2k + 2% 0.25W
'I Resistor 3.3k !: 2% 0.25W
Resistor 6.8k + 2% 0.25W

I
I Resistor 8.2k !: 2% 0.251<

Resistor 10k + 2% 0.251<
Resistor 47k + 2% 0.251<
Resistor 180k-+ 2% 0.25W
Transformer
Transistor
Transistor
Transistor
Transistor
Socket PV Card

SKI

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

C7 OV :J
C2
C6,14
C9 V
FLl ,4-

L3 I II Ll
, 2 ~2

IC1,5 P
I IC2 P
, IC4
I lC3

R7,17,20
R16,21,22
Rl. 14

I, R4
R5
R3,19
R18
R6
R15
R8-13
R2
Tl
TR2
TRl,4,5
TR6
TR3
SK2,3

Panel Printed Dircuit H (419/1/18035)

Circui~

. Rei. . Description and Tolerance I Manufacturer and Ref. Part No.

400/4/20673/002

435/4/90317/014
402/4/57057/003
402/4/57057/008
402/4/57057/009
422/9/07783

406/4/317491001

I
I
i

64-'

Siemens B32560
ITT Tag
ITT Tag
ITT Tag
Vermitron TL 40 x

5711-2
Sigma SClO

Erie 8121M-X7R

Plessey 419/2/18036
Texas 14L OIL C931402 508/4/22096/002
Texas 16L OIL C931602 508/4/22096/003
Erie 8111M-X7R 400/4/212801001

Inductor 4.7uH + 10%

Panel Printed Circuit
Socket Semi-Conductor
Socket Semi-Conductor
Capacitor 4.7nF :J::. 10% 100V

Capacitor 10nF + 10% 100V

Capacitor O.luF:J::. 5% 100V
Capacitor luF + 20% 35V

• Capacitor 10uF-+ 20% 16V
, Capacitor 22uF + 20% 16V

Ceramic Fil t e r

Cl,4-6,9,
13,16

C2,7,12,
14,16,17

C8
C18
C3,10
Cll,15

I FLl

ILI,4

I
I

I

:\L2
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Panel Printed Circuit H (Cont'd)

(

Socket PV Card

820R + 2% 0.25W
lk + 2% 0.25101
1.2k + 2% 0.25W
1.8k + 2% 0.25W
2.2k + 2% 0.25W
3.3k + 2% 0.25W
4.7k + 2% 0.25W
10k +-2% 0.25W
33k + 2% 0.25W
47k + 2% 0.25\01
180k-+ 2% 0.25101
IH + 5%

Circuit
Ref.

L2
L3,
IC7
IC4
IC2
IC8
IC9
ICI
IC3
IC5
IC6
R5

I R20,30
RII
RI,8
R12,15-

19,22
RIO
R37-42
R4
R9
R3,I4
R2

, R29
I R7,21

R6
R23-28
Rl3
R31-36,43
D2

. D1

I H2
TR4,5
TRI
TR3
SK2,3

SKI

Descriotion and Tolerance

Inductor 10uH + 10%
Inductor 100uH-+ 10%
Integrate~ Circuit
Integrated Circuit
Integrated Circuit
Integrated Circuit
Integrated Circuit
Integrated Circuit
Integrated Circuit
Integrated Circuit
Integrated Circuit
Resistor 47R + 2% 0.25W
Resistor 100R-+ 2% 0.25W
Resistor 180R + 2% 0.25W
Resistor 220R + 2% 0.25W
Resistor 560R + 2% 0.25W

Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Diode
Diode
Transistor
Transistor
Transistor
Transistor
Socket PV Card

Hanufacturer and Ref.

Sigma SC30
Sigma SC30
Motorola MC1400ICP
Motorola MC14008CP
Motorols MC14017CP
Motorola MC14023CP ~

Motorola MCI4507CP
Motorola MCIOI02P
Motorola MCIOl38P
Plessey SP8311M
Plessey SP8323M
Electros i 1 TR4
Electrosil TR4
Elec t r o s i 1 TR4
Electrosil TR4
Electrosil TR4

.......
Elec tros i I TR4
Elec tros i 1 TR4
Elec tros i I TR4
Electrosil TR4
Elec t r o s i I TR4
Electrosil TR4
Electrosil TR4
Elec t r o s i I TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
Allen Bradley Type C8
Texas iN4001

. Texas I N4148

IFerranti ZTXI08L
Ferranti ZTX314L
Ferranti ZTX320L
Ferranti ZTX510L
Berg 3-way D/Row

65000-203
Berg 15-way D/Row

65000-215
•

Part No.

406/4/31753/024
406/4/31753/036
445/4/02383/001
445/4/02383/008
445/4/01283/017
445/4/02383/023
445/4/02383/507
445/4/03041/003
445/4/03041/039
445/4/03085
445/4/03088
403/4/05521/470
403/4/05522/100
403/4/05522/180
403/4/05522/220
403/4/05522 /560

403/4/05522/820
403/4/05523/100
403/4/05523/120
403/4/05523/180
403/4/05523/220
403/4/05523/330
403/4/05523/470
403/4/05524/100
403/4/05524/330
403/4/05524/470
403/4/05525/180
403/4/04361/003
415/9/98466/001
415/4/05720
417/4/02039/012
417/4/01873
417 /4 /01874
417/4/98309/007
508/9/22101/001

508/9/22101/002

Panel Electronic Circuit J (419/1/18047)

Circuit
Ref. Descrintion and Tolerance Hanufacturer and Ref. Part No •

IPanel Priqted Circuit
•

- Plessey 419/2/18048
- Iscreen Plessey
- Scr~en Box Plessey 630/2/33037/001- Iscreen Box Plessey 630/2/33037/002- Socket Semi-Conductor Texas 14L DIL C931402 508/4/22096/002

CII,I3 Capacitor 180pF + 2.5% 30V Suflex HSC 30V 437/4/30011/015
CI5 Capacitor 2,7000pF ~ 2;5% 30V Suflex HSC 30V 437/4/30011 /104

PR2250
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Panel Electronic Circuit J (Cent'd)

Circuit
Ref. Description and Tolerance

Manufacturer and
Ref. Part No.

400/4/20672/001
400/4/20672/002
400/4/20672/003
400/4/20673/001

400/4/21280/001

435/4/90317/023

435/4/90317/025
I
I 435/4/90317/029

435/4/90317 /014
. 435/4/90317/017
'I> 403/4/57057/001

402/4/57057/007
I 402/4/57057/008
I 402/4/57057/006
\ 402/9/55702/022
I I
I I

I 406/9/29665/001
406/4/31753/022
406/4/31753/024
406/4/31753/036
406/9/29666/003
406/9/29666/004
445/4/02383/011
44')/4/02383/013
403/4/05521/100

1

403 / 4 / 0 5521/ 3 90
403/4/05521/470
403/4/05521/680

I 403/4/05521/820
403/4/05522/100
403/4/05522/160
403/4/05522/220
403/4/05522/680
403/4/05523/100
403/4/05523/120
403/4/0 5523ir 50
403/4/05523/180

I 403/4/05523/220
403/4/05523/270
403/4/05523/330
403/4/05523/390

1403/4/05523/560
,403/4/05523/680

403/4/05523/820
403/4/05524/l20
403/4/05524/180
403/4/05524/220
403/4/05524/330
403/4/05524/470
403/4/05524/68Q

Erie 812IN-100-COG
Erie 812IN-100-COG
Erie 812IN-100-COG
Erie 8121N-IOO-X7R

Siemens B32560

Plessey
Sigma SC30
Sigma SC30
Sigma SC30
Plessey
Plessey
Notorola NCl401lCP
Notorola >NCl40 UC P
Electrosil TR4
Eleetrosil TR4
Eleetrosil TR4
Eleetrosil TR4
Eleetrosil TR4
Eleetrosil TR4
EI ec t ros il TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
Electrosil TR4
Electros il TR4
EI ec t ros i I TR4
Electrosil TR4
Electrosil TR4
El ec nos il TR4
Electrosil TR4
EI ec nos il TR4
Electrosil TR4
Electrosil TR4

Siemens B32560

Er ie 811IN-X7R

Siemens B325>60
Siemens B32560
Siemens B32560
ITT Tag
ITT Tag
ITT Tag
ITT Tag
ITT ENI2.3,)

O.OOluF + 5%

4,700pF 2: 10%

O.0022uF + 5%

O.OluF + 5% 400V
100nF + 5% 100V
0.22uF + 5% 100V
O.luF +-20% 35V
2.2uF + 20% 16V
10uF +-20% 16V
10uF + 20% 35V
10uF +50% -10%

15pF + 5% 100V
100pF-+ 5% 100V
220pF + 5% 100V
1,000pF 2: 10%

Capacitor
Capacitor
Capacitor
Capaci tor

100V
Capacitor

100V
Capacitor

400V
Capacitor

400V
Ca paci tor
Capacitor
Capacitor
Capacitor
Capacitor
Capaci tor
Capacitor
Capacitor

63V
Inductor 0.64uH
Inductor 6.8uH + 10% >
Inductor 10uH +-10%
Inductor 100uH-+>10%
Inductor 9.03mH­
Inductor 9. 85mH
Integrated Circuit
Integrated Circuit
Resistor lOR + 2% 0.25W
Resistor 39R + 2% 0.25W
Resistor 47R + 2% 0.25W
Resistor 68R + 2% 0.25W
Resistor 82R + 2% 0.25W
Resistor 100R-+ 2% 0.25W
Resistor 150R + 2% 0.25W
Resistor 220R + 2% 0.25W
Resistor 680R + 2% 0.25W
Resistor lk + 2% 0.25W
Resistor l.2k+ 2% 0.25W
Resistor 1.5k + 2% 0.25W
Resistor l.8k + 2% 0.25W
Resistor 2.2k + 2% 0.25W

I Resistor 2.7k ~ 2% 0.25W
I Resistor 3.3k + 2% 0.25W

Resistor 3.9k + 2% O.25W
Resistor 5.6k + 2% 0.25W
Resistor 6.8k + 2% 0.25\J
Resistor 8.2k + 2% 0.25W
Resistor 12k + 2% 0.25W
Resistor 18k + 2% 0.25W
Resistor 22k + 2% 0.25W
Resistor 33k + 2% 0.25W
Resistor 47k + 2% 0.25W
Resistor 68k + 2% 0.25W

C20,22-27,
29-33,35,361

Cl4 I
I

CIO,12 I

C8,17 I
CI I
C16,39 I
C37 I
C2
C5,34,38
C28
C9

L4
L3
L6
L5,7
LL

I L2
IC3
ICI,2
R29
R17 !

I
R5,50 I
R44,45. ,47,4811
R18,30
RlO
R35,39 I
R38,43,46 I

R37,42,49
R3,8,54,56
R36
Rl4
R28
Rl6
R53

., R11,24
q2

> R27,32
R33, 40, 57
RD, 20, 41
R21, 22,31, 55
R4
R25,26
RI2,15,19
R51
R:'J

C6
I C7, 21

'I C3, 4
C18

,>
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Panel Electronic Circuit J (Cont'd)
~..

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

R7,34,36
R9
R6
Rl,2
R58
DI
D2,3
D4,5

D6
I Tl,2
I TR2
, TRI

TR3,6,14,
15

TR13
TR7,9,10

TR8
I TR11,12
i TR5
I TR4,16

SK2

SKI

Resistor lOOk + 2% 0.25W
Resistor 220k +270 0.25W
Resistor 300k + 2% 0.25W
Resistor 1M + 5%
Resistor Variable 2.2k
Diode
Diode
Diode

Diode
Transformer
Transistor
Transistor
Transistor

Transistor
Transistor

Transistor
Transistor
Transistor
Transistor
Socket PV Card

Socket PV Card

Electrosil TR4
Electrosil TR4
Electrosil TR4
Allen Bradley Type CB
Allen Bradley Type 90H
Texas IN4148
Texas IN5148
Hewlett Packard

HPA5082-2800
Mullard BZY88C5V6
Plessey
Ferranti ZTXI08L
Ferranti ZTXI09L
Ferranti ZTX304L

Ferranti ZTX510L
Texas BF576 or SGS

BFR99
Sil ConLx J310
Texas 2N5109
Motorola MPS-A43
Motorola MPS-A93
Berg 3-way D/Row

65000-203
Berg l5-way D/Row

·65000-215

403/4/05525/100
403/4/05525/220
403/4/05525/300
403/4/04361/003
403/4/05047/011
415/4/05720
415/4/05737
415/9/98532

415/4/05738/010
406/9/29657/011
417/4/02039/012
417/4/02039/011
417/4/98308/010

417/4/98308/007
417/4/01883

417/4/01888/003
417/4/01784
417/4/01878
417/4/01885
508/9/22101/001

508/9/22101/002

Panel Electronic Circuit K (419/1/18049)

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

- Panel Printed Circuit Plessey 419/2/18050- I Socket Semi-Conductor Texas 14L DIL C931402 408/4/22096/002
- j Socket Semi-Conductor Texas 16L DIL C931602 508/4/22096/003

Cl,2,4-6, Capacitor 4.7nF + 10% Erie 8111M-X7R 400/4/21280/001
8,9 I. 100V -

CI0,12,14 Capacitor 10nF + 10% 100V Erie 8121M-X7R 400/4/20673/002
C3, 11, 13 I· Capacitor 10uF :E 20% l6V ITT Tag 402/4/57057/008I C7 Capacitor 22uF 2:: 20% 6.3V ITT Tag 402/4/57057/012I L2 Inductor 4.7uH + 10% Sigma SCI0 406/4/31749/001I Ll Inductor 10uH +-10% Sigma SC30 406/4/31753/024: IC7 Integrated Circuit Motorola MC14011CP 445/4/02383/011

,
! IC4,6,9 Integrated Circuit Motorola MC14013CP 445/4/02383/013IC5 Integrated Circuit Motorola MC14017Cp

::~:::~~~~~/017 i
i

IC3 Integrated Circuit Mullard HEF4027p

445/4/03041/003 I
. IC I Integrated Circuit Motorola MClOI02P: rcz' Integrated Circuit

~~torola MCI0178p 445/4/03041/079I lC8 Integrated Circuit Motorola MC14526CP 445/4/03041/526I R4, 18 Resistor 47R + 2% 0.25W Electrosil TR4 403/4/05521/47011\11,14 I Res Ls t o j- 100R-+ 2% 0.25W Elec trosil TR4 403/4/05522/100

PR2250
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Panel Electronic Circuit K (Cont'd)

Ci rcuit
Ref. Description and Tolerance Manufacturer and Ref. Part No.

I
Rl,5 Resistor 220R + 2%, 0.25W Electrosil TR4 403/4/05522/220
R6,10,15 Resistor 560R + 2% 0.25W Electrosil TR4 403/4/05522/560

I R3,13.17 Resistor 2.2k + 2% 0.25W Electrosil TR4 403/4/05523/220
, R2 Resistor 3.3k + 2% 0.25W· Electrosil TR4 403/4/05523/3 30,

R19 Resistor 18k +-2% 0.25W Electrosil TR4 403/4/05524/180,
I R12,16 Resistor 180k-+ 2% 0.25W Electrosil TR4 403/4/05525/180
i Dl Diode Texas lN400l 415/9/98466/001'. ,

D2 Diode Texas IN4148 415/4/05720 .
TR2,3,4 Transistor Ferranti ZTX314L 417/4/01873 .,
TRl Transistor Ferranti ZTX302L 417/4/01874 .", ,

SK2 Socket PV Card Berg 3-way D/Row 508/9/22101/001
65000-203

SKl Socket PV Ca rd Berg 15-way D/Row 508/9/22101/002
65000-215

Panel Electronic Circuit L (419/1/18059)

i Circuit
I Ref. Description and Tolerance ~~nufacturer and Ref. Pa rt No.,

- Panel Printed Circuit Plessey 419/2/18060
- Sc reen Plessey
- Screen Box Plessey 630/2/33037/001
- Sc reen Box Plessey 630/2/33037/002
- Socket Semi-Conductor Texas 14L nIL C931402 508/4/22096/002

Cll,13 Capacitor 3,300pF ~ 2.5% Suflex HSC30 437/9/30043/004
30V

C6 Capacitor 15pF ~ 5% 100V Er ie 812Ul-IOO-COG 400/4/20672/001
C19 Capacitor 27pF + 5% 100V Erie 8l21M-lOO-COG 400/4/20672/007 "
C7.2l Capacitor 100pF-+ 5% 100V Erie 8121M-IOO-COG 400/4/20672/002

, C3,4,18 Capacitor 1000pF-~ 10% Erie 8121M-IOO-X7R 400/4/20673/001 !

100V
,
,

, C20,22-27, Capacitor 4700pF + 10% Erie 8111M-X7R I 400/4/21280/001
29-33,35,1 100V

-

36 "

I
C8,17 • Capacitor O.OluF + 5% 400V Siemens B32560 I 435/4/90317/007
CI0, 12, 14 , Capacitor 0.068uF-~ 5% Siemens B32560 I 435/4/90317/012

100V
I 435/4/90317/014Cl Capacitor O.luF + 5% 100V Sf emens B325 60

C16,39 'Capacitor 0.22uF-~ 5% 100V Siemens B32560 435/4/90317/017
C37 I Capacitor O.luF ~ 20% 35V ITT Tag 402/4/57057/001
C2 i Capacitor 2.2uF + 20% 16V ITT Tag 402/4/57057/007 !
C5,34,38 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

i i 63V
, L4 II Inductor 0.7 5uH Plessey 406/9/29665/001
! L3 I Inductor 6.8uH ~ 10% Sigma SC30 406/4/31753/022
! L6 Inductor 10uH + 10% ' Sigma SC30, 406/4/31753/024,
I L5, 7 Inductor 100uH-+' 10%

I
Sigma SC30 406/4/31753/036

Ll,2 Inductor 12.28mH Plessey 406/9/29666/005
i IC3 Integrated Circuit Ho t.o r o La ~iC14011CP 445/4/02383/011

AL2
July 81J 9-43

PR2250
Sect.4



Panel Electroni~ Circuit L (Cont'd)

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

IC1,2 Integrated Circuit Motorola MC14013CP 445/4/02383/0iJ
R29 Resistor lOR + 2% 0.25W Electrosil TR4 403/4/05521/100
R5,50 Resistor 47R + 2% O.25W Elec trosil TR4 403/4/05521/470
R44,45,47,48 Resistor 68R + 2% 0.25W Electrosil TR4 403/4/05521/680
R3 Resistor 82R + 2% 0.25W Elec trosil TR4 403/4/05521/820
RI0 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 Elec trosil 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 Elec trosil TR4 403/4/05522/680
R3,8,54,59 Resistor lk + 2% 0.25W Electrosil TR4 403/4/05523/100
R36 Resistor 1.2k + 2% 0.25W Electrosil TR4 403/4/05523/120
R28 Resistor 1.8k + 2% 0.25W Elec trosil TR4 403/4/05523/180
R14,23,53 Resistor 2.7k + 2% 0.25W Elec trosil 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 Elec trosil TR4 403/4/05523/390
R16 Resistor 4.7k + 2% O.25W Electrosil TR4 403/4/05523/470
R32 Resistor 5.6k + 2% 0.25W Electrosil TR4 403/4/05523/560 I
Rll,33,40,57 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
R51 Resistor 10k +-2% 0.25W 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 Elec trosil TR4 403/4/05524/150
R4,15 Resistor 18k + 2% 0.25W Electrosil TR4 403/4/05524/180
R24 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 lOOk + 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 1M + 5% Allen Bradley Type CB 403/4/04361/003
R26 Resistor 47k-+ 2% 0.25W Electrosil TR4 - - 403/4/05524/470i R58 Resistor Variable 2.2k Allen Bradley 90H 404/9/05047/011

+ 20%
01 Diode Texas IN4148 415/4/05720
04,5 Diode Hewlett Packard HPA 415/9/98532 -

i 5082-2800
415/9/98905/013 I03 Diode Motorola MV2114

06 Diode Mullard BZY88C5V6 415/9/98905/013Tl,2 Transformer Plessey special 406/9/29657/011TR2,3,14, Transistor Ferranti ZTXI08L 417/4/02039/01215
TR1,6 I Transistor Ferranti ZTXI09L 417/4/02039/011TR5 Transistor Ferranti ZTX302L 417/4/01875TR4,16

J Transistor I Ferranti ZTX502L 417/4/01876TR13 Transistor Ferranti ZTX510L 417/4/98309/007TR7,9,10 I Transistor Texas BF576 or SGS 417/4/01883
BFR99

, TR8 i Transistor Siliconix J310 417/4/01888/003i TRll, 12 Transistor Texas 2N5109 417/4/01784SK2 Socket PV Card Berg 3-way D/Row 508/9/22101/001
65000-203

SKl 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
Cl,2,3 Capacitor luF ~ 20% 35V ITT Tag 402/4/57057/003
C4 Capacitor 10uF ~ 20% 16V ITT Tag 402/4/57057/008
C5 Capacitor 22uF ~ 20% 16V ITT Tag 402/4/57057/009
Rl Resistor 100R + 2% 0.25W Electrosil TR4 403/4/05522/001
R2 Resistor Variable 220R + 20% Allen Bradley 90H 403/9/05047/013
Dl-5 Diode LED Texas TIL 209 520/9/97665
D6 Diode Texas IN4148 415/4/05720
ICI Integrated Circuit Motorola MC7712C 445/4/03074/007
IC2 Integrated Circuit Motorola MC7720C 445/4/03074/004
IC3 Integrated Circuit Motorola MC7806C 445/9/03051/002
IC4 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) ,

~ Cable R.F. Suhner R.F. 316/U 998/4/82832/000

Connector Assembly (702/1/33370/001)

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

SKE & D 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

•
Issue 1
Apr.78 9-45

PR2250
Sect.4



Connector Assembly 002/1/33370/002)
-

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

SKB Socket Electrical R.F. Belling Lee L1465 'K' BS 508/4/22059
(Fixed)

- Cable R.F. Suhner R.C. 316/U 998/4/82832/000

Connec tor Assemb ly 002/1/33370/003)

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

SKA Socket Electrical R.F. Belling Lee L1465 'K' BS 508/4/22059
(Fixed)

- i Cable R.F. Suhner R.F. 316/U 998/4/82832/000

Cableform Assembly (702/1/33368)

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

- Cable Tie I Insulock MS Series 915/4/98775/000
Type Tl8R

- Sleeve Ident Black 0 Hellerman 915/4/04042/060
-

I
Sleeve ldent Brown 1 Hellerman 915/4/04042/061

- Sleeve Ident Red 2 Hellerman 915/4/04042/062
-

I
Sleeve Ident Orange 3 Hellerman 915/4/04042/063

- Sleeve ldent Yellow 4 I Hellerman 1915/4/04042/064
-

I

Sleeve Ident Creen 5 Hellerman ,915/4/04042/065
- Sleeve Ident Blue 6 Hellerman '915/4/04042/066
- Sleeve ldent Violet 7 Hellerman 915/4/04042/067
- Sleeve Ident Grey 8 Hellerman 915/4/04042/068
- Sleeve Ident "TIite 9 Hellerman 915/4/04042/069

PR2250
Sect .4 9-46

Is sue 1
Apr.78
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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

GND

A clocked variable-waveform generator, controlled
CODE I~ A, B, C, and D. Flat-pack i.c. as shown

CODE Ifp B----I

710 alp

CODE lip C

NOT USED----I

Clock Input

(TOP)

by levels applied to
below.

Vcc

CODE lip A

CODE lip D

PROGRAMMED OIP

CLOCK

Programmed outputs for listed values of A, B, C and D

(Output is a l.vay s LOH)

-
'--

-
'--

- '--
'-

I-
-
- I--

I-
-

I
l-
I-

- I-- I--

I I
-

- ,

I I
-

-
(Output is always HIGH)

- r
I I-

Code
InDuts

A B C 0

a 0 1 1

1 1 0 0

a 1 0 0

1 1 1 0

a 1 1 1

;I, 0 1 a

0 1 1 0

1 1 1 1

0 1 0 1•

1 1 0, 1

-
0 0 1 o i

I

.:.by ten
output.

~

Issue 1
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2 3 4 5

9-Al

6 7 8 9 110
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SP 8323

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

GND=J ~vcc
CODE lip C CODE liP A

.(, .'

'''''=1 (TOP) t= CODE liP B

RECOGNITION
.... 4t CODE lIP D
:\. ..,

NOT USED----.j L-- CLOCK

Clock Input

(

Recognition Output for listed values of A, Band C

r--n r-il- ,~

~

r-h r--n- l-
r-h I-h

r
r-:h l-IIt-

r-n~ '1
f-

ron l-nr-r--nl I I I-1\I I I I I I I

Code
Inputs

A B C

0 I 0

1 1 0
I

o I 0 1

I 0 1

! 0 11 I

I 1 I 1 I 1
I
I 0

0 0

SP 8317

2 3

1

4 5 6

I
7 8 9 10

I I

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

CND- I----- Vcc

CODE lip C~ I----- NOT USED

I CODE lip ACO", ,~"j
RESET (TOP) ~CODE [/1' B

I
RECOGNITION O/p I f-- CARRY U /1'

i
RECOGNITION l/P--r r- CODE IIp E

RESET----.;
CLOCK

PR2250
Sect.4

9-A2 Issue 1
Apr.78



SP8317 Contd.

Clock Inp ut

~u~S~~~~S~~~S~~j~Su~~~u~uu~u~~
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Carry Output for listed values of ABC and D

t-- I-- l-
t-

- I-- f-
t-

- I-- t-
r-- I- ~

f-
- I- '-

r-

- l- I--
f-

- f- L..-

r-
- f- l-

f-
- l- f-

f-- I-- I-

Reset Output
rI I I I I

I I I t I -
Recognition Output 1--0
I I"' I

I I I I
Reset Input

V perrrussrbl e region for positive gOing

Recognition Input / edge of re coprutron pulse

I..,. I
f/: « f/': \'i:~/ //Vi I

I
divide-by- ten phase recognition

I reset phase (ends at completion
phase of carry pulse)

Cod e
I n put s

A B C D

1 1 1 1

0 o 0 0

1 o 0 0

0 o 0 1

1 o 0 1

0 1 o 1

1 1 o 1

001 1

1 o 1 1

0 1 1 1

Issue 1
Apr. 78 9-A3
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SP8311

A variable-ratio counter-divider. Flat-pack i.e. as shown below.
~D I I Vee

CODE lip C CODE it» G

CODE lip 0 CODE t.t» F

RESET (TOP) CODE liP A

CARRY CODE liP B

RECOG:-lITIO:-l lip COm:T alp

CODE liP E CLOCK

Clock Iriputs

11 i 12113114 15 i16 i 17118

I I I I
I I

I,
I

I
I f---l--J

I i

"""·OOrlIUOn I reset

8 I gl10 11
I I

i I I
Carry Output for listed values of A,B,C,D

! I 1 t I

I
I

I I I I 1

, I I I
I '1 I

I Ii I
I I I I I

I , I I
II I! II Y I! I I 141 I \ III

, 'I I I" I Iii! ! ! i I I I I I
I I ,ii I , I I : I I , I ; I I 'i I !

-11 lillY! !1!lllilli!IIH-J111
J I 'I I II I . I II I I I I I I I I I I I I !! ~ I I

: , I I. It' iii i!'

II I L I J ' I 'I' I II I ! l l i " 1 I U--J. I
I , I I ' I' I I I I' , ,

I I I I I I I I I I 'I I I I
I I I I I ' I I

Count Out~ut ·1 \ I '[ I I ,II I I I I II I I
1 .L I t I ~ I I ,I i I I I i I ! '

I I _I I I I I! I i I I I I ! I I I 'I I I I i I ! I
Reset out~utl I I! •• I I I ! i H I I I II I ! J
I II" I I ' • ! I , I I I I I I I ! I 'I i ' !
I.! ! l i Permissible region for positive going I.!! I
I I i - ! I ! II edge of recognition pulse : i : ! !

,,' 1 I t> I I I I I WI I I I I I I I [ I :Recognition Input: I ~///, '/ %%/'l/c1 I I I.! j I I '

, 't I ,I t////(/;/ (I I I I, ! I • I !, '. t

iu.r iii i Ui I IIII I i IIII1 i
divt de v by- ten phase ".- _ ,. . "--'e""""

.:.' i phase I of carry pulse)

Code
Inputs

A B C 0

1 1 1 1

o 0 o 0

1 o 0 0

o 0 o 1

1 0 o 1

o 1 0 1

1 1 o!1
!

0 0 1 !1

1 o 1 1

o 1 /1 11

PR2250
Sect. 4 9-A4
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MC 10178

A 4-bit binary counter. With inputs R, SO, Sl, S2, and S3 all at '0" a
binary count up from '0' is produced on QO (LSB), Q1, Q2, Q3 (MSB) outputs.
Count increments on positive-going edges to inputs C1 or C2 (or to both).
Input R = '1' sets all Q outputs to '0'. Inputs SO, Sl, S2, and S3 all at
'1' sets all Q outputs to '1'. No count is produced if either C1 or C2 is
held at 'I'.

MC 14008

A 4-bit full adder. Forms the sum of inputs A + B + CIN' where A and B
are 4-bit numbers. Output sum is 5-bit full s um I Sf) , Sl, S2, S3, COUT)'
COUT = 0 if full sum "15.

MC 10138

A 4-bit counter producing a binary output on Q1 (LS8), Q2, Q3, QO (MSB).
Action as MC 10178.

CD 4017

A 5-stage Johnson counter. C1ockpu1ses are counted and decoded to produce
outputs as shown below.

CLOCK

RESET

CL. INH

o

2

3

4

5

6

7

8

9

CARRY OUT

Issue 1
Apr.78

I I I I I I I I I I I I II I :
-, I I I I I I I I I I I I II I I

I I I I I I I I I I I I II I I
I II I III I I I Inri I

I I I I I I I I I I I I I
----ci11111111.lfQl II

I I I I I I I I I I I I I I
---.JIllllllllllr l l l

I I I I I I I I I I I I
__--Jm I I I I I I I rzL-.;

I I I I I I I I : I
___--'r:Jl I I I I I I f3L

I I I I I I I I

_____-.Jf4l I I I I I f"4
I I I I I I______..J1sl I I I I

I I I I I
______---C.I--Jf6l I I

I I I
I []ll-I-I--- _
I I I
I !slL--:.. _

I I_________--.Jf91L- _
I I

-----, 11------
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PUSH-BUTTON CONTROL
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Keypad - Functional Description

Keypad - Circuit Description

}~nual Tuningf~ Functional Description

Manual Tuning - Circuit Description
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Filter Switching - Functional Description

~ .
Filter Switching ~ Circuit Description
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j

Mode and Bandwidth Control - Circuit Description

AGC CONTROL - DESCRIPTION

AGC Control - Functional Description
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1.

1.1

MODULE 10 FRONT PANEL AND CONTROL CIRCUITS

INTRODUCTION

The name 'Module 10' embraces the front-panel of a PR2250 receiver and
the circuit-board mounted apon 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 IDA and lOB are dealt with in paragraphs 8 and 9.

2. BASIC FUNCTIONAL DESCRIPTION (Figure (a))
~.~

2.1 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 (1st L.O.), 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 lAo In addition, a frequency data output is fed to the
memory circuits.

•
2.2 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.

2.3 AGC Control

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

2.4 Memory Control

The memory has 16 storage channels. One is reserved~for 'temporary dump'
use, while the remaining 15 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 facilities allow any stored set of
data to be instantly applied to the rec~iver controls.

2.5 Remote Control

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 lOB 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.

t
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FIG (a) HODULE 10 (FRONT PANEL) BASIC FUNCTIONAL DIAGRAH

3. PUSH-BUTTON CONTROL

3.1 Apart from the manual tuning and a few switches, all operator controls
are I press to operate' buttons. The basic system can be seen in Figure
(b). Operation of any button triggers the monostable, producing a very

PR2250
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i

abc A B C D

1 1 a a 1 a a a
2 a 1 a a 1 a a
3 1 J a a a 1 a
4 a a 1 0 0 o 1

, .

FIG (b) BASIC PUSH-BUTTON SYSTEM

NOTE: Example shows 4 buttons: the only differenc~ for a full 0-9 keypad is 1n
the gating to produce a 4-bit parallel binary input to the decoder.
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short' 1-0-1' output pulse and also applying a '0' set level to one or
more bistables. Those bistables ~hich do not receive a '0' set l~vel are
reset by the monostable output pulse, ~hi2h ends before the operator
'releases the button. In the period bet~een the end of the monostabre
output pulse and the button release, one or more bistables are set.

3.2 In Figure (b), a four-button circuit is sho~. Button 1 produces binary
1 at B, b, C J Button 2 produces binary 2, and so' on. The binary number
set into the bistables is decoded to produce a 'I' level on one output of
the decoder. The system is applicable to, any number of b~ttons by use
of suitable 'AND' gating and sufficient bistables to store the largest
binary number required.

(

~' •
3.3 As an example, Push-Button 4 in Figure (b). The monostable produces a

short '1-0-1' pulse ~hich resets the upper t~o bistables. It cannot re­
set the lo~er bistable because of the '0' set level applied by Button 4.
After the end of the monostable output pulse, the button ~ill still be
held. During this period, the l.ove r bistable is set, producing a=O, b=O,
c=l, i.e. binary 4 in parallel form. This binary 4 ~ill remain stored in
the bistables until another button is pressed: it is de coded to produce a
'1' output on line D.

4. FREQUENCY CONTROL - DESCRIPTIO~

4.1 Keypad - Functional Description

4.1.1 A functional diagram of the keypad circuit is sho~ 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
graph 7. The circuit as ,a ~hole is an extension of the basic circuit
sho~ in Figure (b). The keypad, ENTER, and CLEAR inputs can also be
supplied by the memory.

4.1.2 Assume a number is entered from the keypad. Each key operation produces
a 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 eh i ch
fires a rnonostable: a single strobe pulse is therefore produced for each
key operation.

4.1.3 A 'single number' entry first appears on the QO outputs of shift regis­
ters IC26 to 29. If the entry produces a '1' level at the QO outputs of
both IC28 and IC29, the entry must have been a' decimal point. This fact
is recognised by IC25C produc ing a '1' level output.

4.1.4 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 ~ould be on the Q2 outputs, the 6 would be on the Ql
outputs, and the 2 ~ould be on the QO outputs,

4.1.5 If then the decimal point key is pressed, ~hich must be done to make a
valid frequency entry, the fact is recognised by IC2SC sensing IC28 and
IC29 QO levels at '1': this sets B3Q level to '1'. The resultant' 0'
level at B3Q then pr eve nt s further decimal point entries from having any
effect. ~bether further numerical entries were or were not made after
the decimal point entry does not affect the operation so, for simplicity,
we will assume there were none.

4.1.6 The next operation is to press the ENTER button. This in conjunction
v i t h B3Q level at '1', (due to decimal point entry), sets BlQ Leve l to

PR2250
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'I'. ,As the Q5 levels of the shift registers cannot be all 'l's, lC30B
output level is 'I' and the' 'I' level from BIQ sets B2Q to '1'. 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, lC30B output'level drops from 'I' to 'a' and sets B2i;! level back to
'a'. 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 output to the synthesiser. This
is done via BCD up/down counters which, for keypad entries, merely act as
stares.

C>\" : .. " ..,i;f'::::;.)-:. ;"'"

4.1.7 At the same time as the strobe oscillator stops, the combination of lC30B
output at 'a' and BIQ output at 'I' has three effects:

(1) The two monos tables are fired. The first one applies preset to
the up-down counters (ICB to 14), allowing the register outputs to
appear on the counter outputs: lCll to 21 are normally transparent
to data. The second monostable, a little later, resets the shift
registers ready for the next entry.

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

(3) B3Q level is set to '1', which is the start state for another oper­
ation.

4.I.B 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 the
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 ~ppearing at the
counter outputs.

4.1. 9 IC14 of the counter handles the' 10MHz' digit. This must not exc'eed 2"
as the maximum frequency is 29.99999MHz. An 'OVER 2' de t ec t'o r therefore
continually senses the output from IC14; if it exceeds binrry 2 due to
erroneous keypad entry, the detector resets IC14 to produce either binary
a or binary 2. This brings the output within the frequency range of the
receiver.

4.1.10 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. seq.

4.1.11 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) Synthesiser frequency control input

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

(3) Filter-switching logic controlling Module 1

(4) Memory circuits of Modult 11 (or Module 12)•
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4.2 Keypad - Circuit .Description

4.2.1 The circui try of the keypad func t ion 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 remain­
der of the push-button controls of the receiver, which produce logic '0'
(OV) outputs when pressed.

4.2.2 Operation of any numerical key produces the appropriate 4-bit parallel
binary number on the inputs to shift registers IC26, IC27, IC28 and IC29
(least significant bit to IC26). The gating functions (see Figure 3)
which produce. all inputs except' 0' to the shift registers are made up
as fo Ll.ovs ;-'

Key 1 - Dl )
Key 3 - D2 )
Key 5 - D3 ) Rl - IC26
Key 7 - D4 )
Key 9 - D5 )

,,' Key 2 - D8 )
Key 3 - D9 ) R2 - IC27
Key 6 - DlO )
Key 7 - Dll )

Key 4 - D14) -C1C28
Key 5 - D15 ) •
Key 6 ~ D16 ) R3
Key 7 - D17 ) IC66D

J IC66C
Key 8 - D20 )
Key 9 - D21 ) R4------ I IC66A-IC29

tram decimal point .. IC66B

4.2.3 The zero key is connected to one input of a 5-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 IC62A and IC62B, as shown
in Figure (c) on the facing page.

Note: that D97 also forms part of this 'OR' function, but is not immedi­
ately relevant. It is dealt with in para.4.2.l2.

A shoEt '0-1-0 input pulse produces a delayed '1-0-1' output pulse from
IC2B Q.

4.2.4 Consider the output across R5 produced by the 'OR' function. For any
binary number between 1 and 9, at least one of the shift register inputs
must be '1 ", and therefore a '1', l ev e I will appear on R5. Similarly,
operation of the zero key will cause a '1' 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 2g: 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.

#
e
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FIG (c) IC62 MONOS TABLE FUNCTION

•4.2.5 A single numerical key operation produces an equivalent 4-bit binary num-
ber on the QO outputs of the four shift register IC's. A second opera­
tion shifts this number to the Ql outputs, and presents a second equiya­
lent binary number on the QO 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 depends
upon the fact that, as the decimal point is '1-1-1-1'. it is the only key
input which produces a 'I-I' input combination to IC25C. The resultant
'0' output from IC25C sets the output level of set-reset·bistable IC25A/
IC25B to 'I' and this level, inverted by IC16B, holds TRI base at OV via
081. In cons~uence, further operations of the decimal point key have no
effect; the circui·t prevents more than one decimal point being applied in
one set of entries. For reasons which will be described later, it is
necessary that each set of entries contains a decimal point: for example,
while 1636.4 contai~4 a decimal point naturally, 1878 does not, and
therefore must be entered as '1878.'.

4.2.6 The longes t 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 (QO to Q7 inclusive). The Q5 stages of each
register IC are connected to a 4-input 'NAND' gate (IC 30B) which recog­
nises a '1-1-1-1' combination on the four Q5 lines. A '1-1-1-1' combin­
ation is produced by a decimal point. For any shift register content to
be meaningful to the frequency control and display circuits, it must
appear at the shift register output wit~ 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 providedl

~

4.2.7 After a numerical entry has been made, the ENTER key is pressed, applying
a 'I' level via 096 to IC63D. The initial recognition of a decimal point
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by IC25C has set IC25B pin 4 level to '1', therefore operation of the
ENTER key producea a 'l-l'inpu,t combination to IC63D. The resultant '0'
output level sets IC63A pin 3 level to 'I'.

~:2.8 The output from Q5 detector IC30B is at present '1', unless an eight­
operation e~try has been made. IC30B output and IC63A outpuc produce a
'I-I' 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 '1' to '0'.

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

(1) IC30A output level becomes '1', preventing further clockpulses from
~eaching 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 '1-1' input, combination on IC65C: this
produces:

(a) a '0-1' transition at IC25D output which fires monostables
IC3lA and IC3IB.

(b) a '0' output from ICl6C which resets IC25B and IC63A output
levels to '0'.

4.2.10 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 IC65A ­
IC65B: this would have been prevented by the '0' output from IC30B pro­
duced by the decimal point on the shift register Q5 outputs.

4.2.11 The operation of monostables IC3lA and IC3lB produces two successive
'0-1-0' pulses: the leading edge of IC3lB Q output coincides with the
trailing edge of IC3lA Q output. The first '0-1-0' pulse applies preset
to the up-down counters (IC8 to ICI4), allowing the register' outputs to
appear on the up-down counter outputs via transfer gates ICl7 to IC21
which are normally transparent to data. The second '0-1-0' pulse resets
the shift register ready for the next entry.

4.2.12 The transfer gates are, as has been stated, normally transparent to data.
Their function is to break the co~nection 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 entry, "
the CLEAR button is operated. The CLEAR and ENTER buttons are both conn­
ected to an OR function formed by 087, D96, and R8, and therefore have
identical effects via IC63D. However, the CLEAR input via R9, 037, and
088 also applies a disabling 'I' input to the transfer gates; with this
input applied, the gates present open-circuit out pu t s , , Additionally, the
CLEAR input via D85 simulates a decimal point'to 'complete' the erroneous
entry which is being cleared. '

4.2.13 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

PR2250
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used solely in ~onjunction with
(q.v. in paras.4.3 and 4.4.

the output from the manual tuning control

_'l(,,~

- 4.2.14 As the P2 (pin 13) and P3 (pin 3) presetting inputs to IC14 are tied to
OV (logic '0') by R16 and R17, the Q2 (pin 14) and Q3 (pin 2) outputs
from IC14 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 IC14 pin 4 (PO) and pin 12 (PI): the
10M2 input to pin 12 is applied via OR gate IC22A, IC22B and delay cir­
cuit R19 C8. Hence, only the two least significant bits of the input
'lOMHz' number are applied: for keypad entries of 0, 4, and 8, binary 0
is applied. For keypad entries of 1, 5, and 9, binary 1 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, I, or 2 to IC14; any
other entry must be erroneous, as the'highest frequency which can be
correctly entered is 29.9999MHz. Erroneous entries of a 'lOMHz' figure
of4, 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 to IC14,
producing a QO=l, Ql=l output. This is sensed by IC15C which, via IC15D,
produces a resetting 'I' level to IC14 pin 9; QO 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 0
DISPLAY 0

1 2 3 4 5
1 2 0 0 1

6 7
2 0

8 9
o 1

4.2.16 When the up-down counter is clocked from the manual tuning control (and
also at switch-on), IC14 'Q' outputs can (in theory) assume any value' up
to binary 15 should the control be so operated. As previously described,
IC15C will detect a 'I-I' output combination on QO and Ql. A 'I' level
on Q2 is detected (via IC16F) by IC15D, and produces a resetting 'I'
level to IC14 pin 9 to reset QO and Ql to '0'. Binary 3, 4, 5, 6 and 7
entries are therefore detected.

4.2.17 Gates IC15A, IC15B, IC16A, and IC16D form a set-reset bistable, the two
inputs of which sense IC14 Ql and Q3 levels to detect entries of"8 or 9.
A 'I' from IC14 Q3 (pin 2) sets IC15A output level to '1': this level,
via IC22 (4 elements), applies a 'I' level 'enable preset' to IC14 pin 1
and a 'I' level preset input to IC14 pin 12 (PI). IC14 is therefore pre­
set to Q3=0, Q2=O, Ql=l, and QO = the level applied from 10Ml: an output
binary number of either 2 or 3 is produced, therefore. Should binary 3
be produced, it will be immediately detected by IC15C; the resultant re­
setting action will immediately produce an output of binary O. 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 (ICI to IC7). These
devices drive the front-panel frequency display. The decimal point 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, 'Channel I' and 'Channel 2'. These outputs have a 90°
phase relationship. Each produces 500 pulses per revolution of the
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manual control, i ,e , 0.72' rotation per pulse. 1'1<0 tuning rates are
provided, 1kHz per revolution or 20kHz per revolution. In both cases,
frequency changes in 10Hz steps.

4.3.2 The two encoder 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 Figure (d). '\

OUTPUT ~ I I L
INVERTED I I I I
OIP DIFF. ~ ~ 11'_

---'''-------,1' I
I

k ~
01P I NV. DIFF :--1'.--'-----' I/..-----J'--, /

s .

FIG (d) ENCODER OUTPUT PROCESSING

4.3.3 The four processed 'Channel I' and four processed 'Channel 2' outputs are
applied to two gating circuits. 1'1<0 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 'I' level (Points A and B in Figure (e).
Reversal of control rotation direction reverses the two states. The two
outputs are applied to a $et-reset bistable and to a NAND gate. The bi­
stable Q output level(indicates 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 (£).

4.3.4 The output from the bistable is fed to the up-down inputs of ICB to 14
(see Figure 1), ,while the output from the NAND gate is applied to the
clock inputs of ICB to 14. According to direction of control rotation,
the numbers stored in the counters can be increased or decreased, so
controlling the counter output values.

(

4.3.5 The 'SLOW' tuning rate of 20kHz per rev is provided by a
which can be switched in after the NAND gate referred to
4.3.3.

20 circuit
in paragraph

4.3.6 Manual t~ning can be inhibited by a front-panel switch and is also inhib­
ited when the receiver control is set to 'remote'.

4.4 Manual Tuning - Circuit Description

4.4.1 The optical encoder driven by the manual tuning knob is a sealed unit,
rece~ving a l2V dc supply and producing two square-wave outputs, 'Channel
l' and 'Channel 2': these outputs have a 90' phase relationship and, at
worst case, have a '1' level value of +llV and a '0' level value of +3V.
On each channel, 500 pulses are produced per encoder revolution.

4.4.2 The two outputs from the encoder are 'cleaned' by trigger inverters IC40B
and {C40D. 1'1<0 further trigger inverters IC40A and IC40C provide inver­
ted signals. 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

(c) 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 manual control, the
outputs across R78 and R79 are a train of 'I-a-I' pulses at four times
encoder output frequency and a steady '1' level. Reversal of rotation
reverses the two outputs. Both are applied to IC34A, producing a corres­
ponding train of 'a-I-a' pulses from whichever channel is pulsing: this
is' the tuning control signal. Waveforms are showa 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 'a' level input and, in consequence, the output
level of IC34D is either 'I' or 'a' depending upon direction of control
rotation. It is applied to pin 10 (up-down) of each up-down counter: a
'I' value is 'count up' (clockwise rotation) and a 'a' value is 'count
down' (anticlockwise rotation). ,

4.4.4 The tuning control signal from IC34A is fed via IC34B and IC24A to
divide-by-twenty circuit IC23. It can be stopped at IC34B by application
of a 'a' 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 fitst counter (pin 6) c l qcki.ng the second counter.' The se cond
counter LSB output (pin 11) provides a pulse train at 1/20 of the fre­
quency of that applied to pin 2 (Ls t coun t e r ec l ock) , Output pulse-length
from each counter is twice clockpulse length;'-

;L~: .

4.4.6 The output from IC23 pin 11 and the output from IC24A are both applied to
IC24C. With IC23 pins 7 and 15 at '0', an output is produced from IC24D,
and IC24B output is a steady 'I' level. Under these conditions, IC38B
output is at 1/20 the frequency of that of tC24A. With IC23 pins 7 and
15 at '1', IC23 is shut down and pin 11 is at a steady 'a' 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 IC24A.

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 fkHz or 20kHz tuning variation per
revolution of the control knob).

"

4.4.8 The output from IC38B is applied to pin ~5 of each IC in the up-down
counter. According to wleether the up-down output from IC34D.is " I' or
'0', the count value will be increased or decreased as the manual

t

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

4.5 Filter Switching - Functional Description

4.5.1 Module 1 contains nine bandpass filters switched by PIN diodes. 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 'I' output is produced by a gating circuit
when the frequency to which the receiver is tuned falls within its
'recognition' band, as shown below:

'-

o to
1.4 to
2.0 to
3.0 to
4.0 to
6.0 to
9.0 to

14.0 to
21. 0 to

1.39999MHz
1.99999MHz
2.99999MHz
3.99999MHz
5.99999MHz
8.99999MHz

13.99999MHz
20.99999MHz
29.99999MHz '"

f

4.6 Filter Switching - Circuit Description

4.6.1 Module 1 contains nine filters switched by PIN diodes. At all times the
correct filter for the frequency in u~e must be connected in circuit.
This switching is carried out by the outputs from a nUfber of gating cir­
cuits which sense the outputs from the up-down counter. For physical
economy of integrated circuits, a some~hat complex network of gates is
used: the devices concerned are IC51, 52, 53, 54, 57, 58, 60 and 61.
Nine separate circuits exfst, one to control each filter in Module I,
and tDese nine circuits are shown, together with basic logic diagrams
and truth tables in Figure (g) to (q).

4.6.2 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. IHO - IMI - 1M2 - 1M3 are the four BCD lines which define the
'MHz' digit of the frequency value.

5. MODE AND BANDWIDTH CONTROL DESCRIPTION

5.1 Mode and Bandwidth Control - Functional Description

5.1.1 The mode and Bandwidth Control circuit is a straightforward extension of
the basic circuit shown in Figure (b). ,Two groups of press-buttons are
emp loyed, one for mode (F, CW, LSB, USB, ISB, AM, XTAL) and one for band­
v i d th (8,6, 1.2,0.3, o.r i. Each group is gated into three b i s t ab l es ,
The two groups of inputs can be produced either by the front-panel
buttons or from the memory.

5.1.2 Three AND functions interconnect the t",o 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 pr even t subsequent selec­
tion of a different bandwidth. For example, if AM is operated, the 6kHz
bandwidth is automatically selected. However, if the AM and 1.2 buttons
are pressed in sequence the receiver will operate in AM mode on 1.2kHz
b andv i d tho
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c.
5.1.3 The circuit can be seen in Figure (r), which includes a truth table of

outputs. The tw6 groups of bistables each propuce a 3-bit binary number
output which is decoded by the controlled circuits.

5.2 Mode and Bandwidth Control - Circuit Description

5.2.1 The action of the Mode and Bandwidth control code generating circuits can
be fully understood from the functional description. The si~bistables

shown in the functional diagram (Figure (r)) are identified there as A to
• •F. The corresponding integrated circuits are:

..~
- IC47A

IC48C
IC48B

IC47D
IC48D
IC48A -

D
E
F

IC46C - IC46D
IC47B - IC47C
IC46B'- IC46A

A
B
C

L-

,
The resetting pulse generator from the A-B-C (mode) group of bistables is
formed by IC38A, IC38C, and IC38D: that for the D-E-F (bandwidth) group
of bistables is formed by IC59A, IC59C, and IC59D.

5.2.2 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 se~tct 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.

5.2.3 Each of the two groups of bistables supplies the inputs to a BCD-decimal
decoder (1C49 and IC50). The output lines from each decoder are normally
et '0'. One line level rises to 'I' according to the inputs applied, as
listed belo~. All inputs at '0' produces all outputs at '0'.

: NL,'iER1CAL r- 1KPUT P1KS!1 OUTPUT PINS
I VAL\;E Ii 10 : 13 12 ill Ii 14 I 2 !15 I 1 6 1 7 I 4
, I:; I II i I I

1 il l 1 0 ° °1111°1°00010

I
I I I I

2 101110 olllollooooio

3 ill 11010~01011010010
,4 IIO!oll 01)0!01:0110010

I, 5 11,01110100[00:111°101
, I' "I I

• iii I i I
'1

6 ,(Oi 1
1

l10 0°:00,0111°1
I: I I I I I ,

1 7 II 1 LU' ° I ° ° I ° 0 I ° I ° 1 I1__ _ ~ . I I I I
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C:- 1

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 operate front-panel LED indicators. The mode and bandwidth
outputs to the memory circuits are taken in parallel with the inputs to
the decoders.

6. AGC CONTROL - DESCRIPTION

6.1 AGC Control - Functional Description (Figure (s))

The AGC control circuit is a straightforward extension of the basic cir­
cuit shown in Figure (b). The BCD/Decimal decoder shown in Figure (b) is
replaced by four ~~ functions.

---
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FIG (s) BASIC AGC CO~TROL LOGIC

6.2 AGe C~fi:rol - Circuit Description

As in the Mode and Bandwidth control circuits, the AGe control circuit is
a si~ple set of push-button setting bistables, as shown in Figure (s).
~he outputs of the bista"les are decoded by a number of gates. The three
bistables A, E, and C shown in the functional diagram (Figure (s)) are
formed by IC35C-IC35D, IC42C-IC42D, and IC35B-IC35A. Decoding is carried
out by 1C36, IC41E, IC41C, IC41D, and IC37C. The decoded outpu~ are fed
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to the controlled circuits and, via LED drivers IC43, to "front-panel LED
indicators.

7. LOCAL/REMOTE CONTROL DESCRIPTION

7.1 Local/Remote Control - Functional Description

As in the Mode and AGC control circuits the Local/Remote circuit 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 is used to inhibit the output of the manual tuning
circuits.

INHIBIT MANUAL TUNING

'LOCAL' LED

LOCAL • q LOCAL -

LOCAL +

)0---1 I t<l .'REMOTE' LED

r. _
REMOr-

I FIG (t) BASIC LOCAL/REMOTE CONTROL

7.2 Local/Remote Control - Circuit Description

"
The bistable is formed by IC33D and IC33C. Inverters TR2 and IC32C pro­
vide the complementary LOCAL + and LOCAL - outputs. Inverters IC32B and
IC32F provide the indicator LED drivers. The inhibit control to the man­
ual tuning is taken via D9 from the bistable Q output, and applied to
IC34B.

8 • OPERATE/STANDBY AND MEMORY CONTROLS

•
8·l 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
loudspeaker. ICI contains four separate 'de~bounce' circuits, one for
each control. All four channels are controlled by a clock oscillator in
ICl: frequency is set to 225Hz by C4. When a ~ontrol is operated, the
appropriate output of ICI changes level from 'I' to '0' four clock per­
iods after the last 'bounce'. It remains at '0' until the next control
operation, when it returns to 'I' four clock periods after the last
'bounce'. The output levels from ICI are inverted in IC2.

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 longer period operation causes channel changes to

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

8.2.1

~

Depressing the front-panel INCREMENT button Sl activates an oscillator
consisting of ICID, ICIC and associated components. The oscillator pro-

t
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vides clockpulses to a 4-bit binary counter ICZB, which provides a 0 to
15 output (QO to Q3). The 0 to 15 output from ICZB is applied to a gat­
ing circuit IC4, which is controlled by operation of the front-panel SEL­
ECT button via a 'contact de-bounce' circuit ICI (Fig.ll). The gated
output is used to address the memory.

8.Z.2 The 0 to 15 output from IC2B is also applied to a '10 or over' detector
circuit formed by IC5, ICIAand ICIB. An OR function is formed by IC5D,
IC5E, and ICIB, and is fed by IC2B Ql and Q2 outputs. The OR function
output (ICIB pin 4) is applied to one input of an AND function formed by
ICIA and all four elements of IC5; this produces a function with two out­
put lines. The second input to the A1~ function is supplied by the Q3
output from IC2B. If the binary number represented by the Q outputs from
IC2B is 10 or greater, then' the two outputs from IC5 are '1', i.e. the
circuit forms a 'ten or over' detector. If the two outputs from IC5 ate
'I' 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 0 to 15 output from
ICZB. The A input to IC3 can be anything fro~~ to I?; the BO and B3 in­
puts are both '0'. The Bl and B2 inputs are ~O' when~the output from
IC2B is binary 0 to 9 and 'I' when the binar~'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.

TABLE 1 : A AND B INPUTS TO IC3

A INPUTS TO IC3 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
B INPUTS TO IC3 0 0 0 0 0 0 0 0 0 0 6 6 6 6 6 6
IC3 OUTPUT 0 1 2 3 4 5 6 7 8 9 16 17 18 19 20 21

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 ..
I, the output from IC3 for 10 and greater is 16 to 21. The carry func­
tion of IC3 is the M.S.B. For an IC3 out put yof 16, the individual out-
puts as shown below: ."

('

SO Sl
o 0

S2 S3 CO
001

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 a~

follows:

sO Sl
o 1

S2 S3 CO
001

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

The outputs to display IC3 (units) and ICZ (tens) are shown in Table 2.

TABLE Z : INPUTS TO UNITS A1~ TENS DISPLAY

IC2B OUTPUT 0 1 2 3, 4 5 6 7 8 9 10 11 12 13 14 15
UNITS DISPLAY IC3 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5
TEN~ DISPLAY IC2 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1
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z·
8.2.5 The output from the 4-bit full adder IC3, is applied via 7-segment deco­

der ICI to the ,units display on the front-panel.

-----

-----
•

lJ1J\ : JIJlJ :
I I--.----1 I

9.

FIG (u) DE-BOUNCE CIRCUIT ACTION

METER CIRCUIT

r

., ....

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 inputs 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. ISB AUDIO, INHIBIT-OPERATE, and SPEAKER-ON-OFF CONTROLS

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

12. MODULE lOA

Module lOA forms the front-panel of a PR2251 receiver. It does not pro­
vide any control of tuning, mode, bandwidth or age 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 ~bdule IDA are also identical with those of
Module 10; these are:

(1) AF GAIN

(2) Internal loudspeaker

(3) SPEAKER ON-OFF switch

(4) LSB-ISB AUDIO switch

(5) Two headphone jack sockets

(6) Monitor meter and associated selector switch

13.

13.1

MODULE lOB

Module lOB forms the front-panel of a PR2252 receiver. It does not pro­
vide local manual control fadilities for tuning, mode, bandwidth or age.
Functionally, it only differs from Module 10 in respect of the omission
of these controls, i.e. control of the receiver can only be exercised
via the memory circuits of Module 11 or Module 12.

ALI
Feb.SO 10-29

PR2250
Sect.4



13.2 The logic circuitry of Module lOB is 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 lOA.

.:

14.

14.1

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.

•

14~ The test pro~edure consists of checking the operation of the front panel
.~. controls and the associated 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.

14.3 As Module 11 is employed when carrying out checks on the memory controls
on the front-panel of Module 10, it is essential to ensure that there
are no faults on Module II, as this will give a false indication of the
condition of Module 10.

•
t
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15. COMPONENT LI STS

Main Assembly (Module 10 - 630/1/32990/001)
Panel Electronic Circuit (419/1/17992)

Circuit
Ref. t~nufacturer and Ref. Part No.

419/1/18000
508/4/22095

508/4/22096/002

508/4/22096/003

; 437/4/30011/011
437/4/30011/030
435/4/90317/023
435/4/90317/029

435/4/90317/014
435/4/90317/017
402/4/57057/001
402/4/57057/003
402/4/57057/007
445/4/02383/001

445/4/02383/002
445/4/02383/011

HC14001CP

B32560 100V
B32560 100V

Hotorola MC14002CP
Hot oroLa MC14011CP

Fles s ey.
Cambion 450-3704-1­

03

Siemens
Siemens
ITT Tag
ITT Tag
ITT Tag
Mo torola

"

Texas C931402 14-pin
DIL

., T~xas C931602 16-pin
DIL

Suflex llSC 30
Suflex HSC 30
Siemens B32560
Siemens B3~60

100pF ~ 2.5% 30V
820pF + 2.5% 30V
1000pF-+ 5% 400V
O.OluF + 5% 400V

Integrated
In t cg ra ted
Integrated
Integrated
Integrated
Integrated

Ci rcuit
Circuit
Circuft
Ci rcui t

Ci rcuit
Ci rcui t

. "

Hotorola HC14012CP
Motorola HC14015CP
Hotoro1a HC14023CP
Hotorola HC14025CP
Hotorola HC14028CP
Hotorola MC14049CP

445/4/02283/012
445/4/02383/015
445/4/02383/023
445/4/02383/025
445/4/02383/028
445/4/02383/049

«
Motorola HC14069CP
Hotorola HC14093CP
No t or oLa HC14510CP
Hotorola HC14511CP
Ho t o r oLa HC14518CP
Mo toro1a HC14528C P
National HM80C95
Electrosil TR4
Electrosil TR4

445/4/02383/069
445/4/02383/093
445/4/02383/510
445/4/02383/511
445/4/02383/518
445/4/02383/528
445/4/03053/005
403/4/05522/100
403/4/05522/470 I

i

i Electrosil TR4 403/4/05523/100

EI ec't ros il TR4 403/4/05523/220
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Panel Electronic .Circuit (Cont'd)

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

R6,96-98 Resistor 10k + 2% 0.25W Electrosil TR4 403/4/05524/100
R7 Resistor 15k + 2% 0.25W Electros il TR4 403/4/05524/150
R18,121,l73 Resistor 22k + 2% 0.25W Electrosil TR4 403/4/d5524/220
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
Rl-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

Rll,12,20, Resistor 1M + 5% Allen Bradley Type CB 403/4/04361/003
99

RIO Resistor 4.7M + 5% Allen Bradley Type CB 403/4/04361/470
.

Dl-41,43- Diode Texas 1N4148 415/4/05720
60,63-85,
87-101

TRl,.2,3 Transistor Mullard BC109 417/4/01776
- Sleeve Ident Yellow Hellerman 915/4/04042/030

marked K
915/4/04042/031 I- Sleeve Ident Yellow Hellerman ,

I
marked L

- Sleeve Ident Yellow Hellerman I' 915/4/04042/032
I marked M

- Sleeve Ident Yellow Hellerman 915/4/04042/033
marked N

~~

- Sleeve Ident Yellow He llerman f 915/4/04042/035
marked P

- Sleeve Ident Yellow Hellerman 915/4/04042/036
marked Q "- Sleeve Ident Yellow He llerman 915/4/04042/037
marked R

915/4/04042/038 [- Sleeve Ident Yellow Hellermani marked S

I
- I Sleeve Ident Yellow Hellerman 915/4/04042/039I marked T
- Sleeve Ident Yellow Hellerman 915/4/04042/040I marked U

I 915/4/04042/041 i- Sleeve Ident Yellow Hellerman
marked V

I - Sleeve Ident Yellow Hellerman 915/4/04042/042 I
I marked W I

I - ISleeve Ident Yellow Hellerman if15/4/04042/043 I

I
I marked X

- I Sleeve Ld'e nt Yellow Hellerman 915/4/04042/044,
I marked Y

I
- Sleeve Ident Yellow Hellerman 915/4/04042/045marked Z

r
\.
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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
Dl Diode, LED Texas TIL209 Red 520/9/97665
- Flexi-Circuit Assembly Brybond 419/9/18114

~... ;..

Front Panel Assembly (630/1/32980)

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

630/2/32970
630/2/32972
630/2/32974
630/2/32978
630/9/33039
409/4/11534

408/4/51496/001
508/4/22103/001
999/9/32544/004

-980/4/08030/002
" 520/4/97666

520/4/97667

419/1/18096
419/1/18100
419/1/18105
630/2/32929
630/2/32994
630/9/32933
630/9/32592

630/9/32951

630/9/32950
630/9/32949

Plessey
Plessey
Plessey
Plessey
Plessey
Elac 235T25, Electro

Acoustic Ind.
Arrow 1100B Black
Rendar R326-400-05
Harwin R6074 M3XIOLC
Plessey
Hewlett Packard 5082­

4550
Hewlett Packard 5082-

4950
Brybond No 14
Brybond No 13
Brybond No 12
Plessej
Plessey
Plessey

t': Evans No 4325 D/4326
Mod ified Bore

Evans No 4371 D/4372
Modified Bore

Evans No 4371D
Evans No 4372 Mod

Knob

Knob
Skirt

Filter
Baffle Plate
Baffle
Bracket
Hinged Front Panel
Loudspeaker, Permanent

Magnet
Switch· Lever Rocker
Jack Telephone
Spacer Threaded
Plessey Presentation Badge
Semi-c'onductor Device LED

Yellow Diffused Lens
Semi-conductor Device LED

Green Diffused Lens
Flexi-Circuit Assembly
Flexi-Circuit Assembly
Flexi-Circuit Assembly
Spacer
Screw Special
Incremental Encoder
Knob

D24

D25

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.a. Control Plessey 630/1/32930

Assembly
- Memory Display and Plessey 630/1/35320

Switching Assembly
- Switch, Rocker SPDT Plessey 408/1/35511/110

•
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Keyboard Assembly (continued)

Circuit
Ref. Description and Tolerance ~anufactu~er and Ref. Part No.

I
- Brybond No 4 419(1/18071

I - Brybond No 2 419/1/18079

I ~ Brybond No 5 419/1/18083
I

Brybond No 3 419/1/18088I
-

~

I
- Brybond No 1 419/1/18096
- Plessey 630/2/32928

I - P1essey 630/2/32932

I
- Plessey 630/2/33019/001- I Plessey 630/2/33051,

i - I Plessey 630/9/32940/001!

! - 1 Plessey 630/9/32940/002
i - .' l'lessey 630/9/32940/003,
I - Plessey .630/9/32940/004,

Plessey 630/9/32940/005
, -I - P1essey . 630/9/32940/006!, - Plessey 630/9/32940/007i - Plessey I 630/9/32940/008I - Plessey 630/9/32940/009I

Plessey 630/9/32940/010
, -
i - P1essey 630/9/32940/011, -

I
P1essey 630/9/32940/012! - Plessey 630/9/32940/013! - I Plessey 1630/9/32940/077!,

I
: t - P1essey 630/9/32940/076- P1essey 630/9/32940/075
! - I~

t Plessey 630/9/32940/017,
I- P1essey 630/9/32940/018,-
I P1essey I 630/9/32940/019-
j Plessey i 630/9/32940/020-
I P1essey 630/9/32940/021- I , P1essey 630/9/32940/022I- I Plessey 630/9/32940/023- I Plessey 630/9/32940/()?!. II

Keycap Grey marked Xta1
i

Plessey ! 630/9/32940/025
Keycap Grey marked Recom. I Plessey i 630/9/32940/026

Carr.
IKeycap L. Grey marked 0.1
I P1essey

i ~;~~~~;;~Z~~~;~Keycap L. Grey marked 1.2

I
Plessey

Keycap L. Grey marked 6 P1essey I 630/9/32940/029
Keycap L. Grey marked 0.3

I
Plessey 630/9/32940/030

Keycap L. Grey marked 8 P1essey 630/9/32940/031
Keycap L. Grey marked AM

I
Plessey 630/9/32940/032

Keycap L. Grey marked CW P1essey 630/9/32940/033
Keycap 1. Grey mar ked: USB ,

P1essey I 630/9/32940/034 'II Keycap 1. Grey marked LSB !. P1essey 630/9/32940/035Keycap L. Grey marked ISB Plessey 630/9/32940/036
Keycap L. Grey marked F P1essey 630/9/32940/037t

Plessey 1630/9/32940/045i Keycap L. Grey marked Store4H~croammeter 100uA FSD Wilbac Hodel 921mm 682/9/01718
Special Scale
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Keyboard Assembly (continued)

Ci rcuit
Ref. 'Description and Tolerance Manufacturer and Ref ,> Part No.

- ' Switch Rotary Lorlin Type Ck 12 Pin 408/9/51497
- Switch Push Cherry M61-0110 408/4/51494/001
- Switch Toggle Plessey . 408/1/35511/110
- Resistor Variable Ik Plessey Type Mill lk 40 1./9/08059/001

- Resistor Variable 4.7k Plessey Type Mill 4.7k 404/9/08059/002

•
Circuit Assembly, Auxiliary Panel (419/1/18096)

.
Ci rcu i t

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

C4 Capacitor 10nF + 5% 400V " Siemens B32560-B3103J 435/4/90317/029
CI, 2,3 Capacitor electrolytic 10uF ITT TAG 402/4/57057/008

+ 20% 16V
let Integrated Circuit Motorola MC14490FP 445/4/02383/490
IC2 Integrated Circuit Motorola HC14049UBCP 445/4/02383/049. or RCA CD4049UBE

•RIO Resistor 100R + 2% 0.25W EI ec t ros il TR4 403/4/05522/100
R5 Resistor 1.5k + 2% 0.25W Electrosil TR4 403/4/05523/150
R2 Resistor 3.9k + 2% 0.25W Electrosil TR4 403/4/05523/3 90
R7,8,9 Resistor lOOk + 2% 0.25W Electrosil TR4 403/4/05525/100
U2,3,4, Diode

-
Texas lN4148 415/4/05720

Panel Frame Assembly (630/1/32929)

! Circuit
, Ref. t Description and Tolerance Manufacturer and Ref. Part No .

•
- I ~rame Assembly' Plessey 630/1/33022
- Panel Electronic Circuit Plessey 419/1/17992 I
- Spacer Plessey 630/2/32739
- Hinge Bar ~ Plessey 630/2/33028
- Plastic Cee Section Hellerman Type PS 998/4/83105/001

i
Beading

Frame Assembly (630/1/33022)

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

630/2/33021 I
991/4/11754/001 ,
999/9/32469/001

Plessey
PEM PFC2-M3-40
Avdel 9528

Frame i.

Fastener : "Spring Loaded
Nu t s e r t H3 Brass zinc

plated
t -

L.--.-L I ! t
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•Variable BFO Control Assembly (630/1/32930)

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

- Brackec As~embly Plessey 630!1/33043
- Ball Drive Unit Jackson Bros •.4511/ 630/9/33046

DAF (Modified)
- Resistor Variable 4.7k Plessey Type M.Hl 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 H3 999/4/03261/005

.

Main Assembly -(Module lOA, 630/1/32990/002)
Front Panel Assembly (630/1/32980/002)

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

- Baffle Plate Plessey 630/2/32972
- Baffle Plessey 630/2/32974
- Hinged Front Panel Plessey 630/9/32997
- Loudspeaker Permanent Elec 23ST25 Electro 409/4/11534

Magnet Acous tic Ind.
- Switch Lever Rocker Arrow 1100B Black 408/4/51496/001
- Jack Telephone Rendar R3296-400-05 508/4/22103/001
- Plessey Presentation Plessey 980/4/080301002

Badge
- Semi-Conductor Device LED Hewlett Packard 520/4/97666

Yellow Diffused Lens 5082-4550 series
- Semi-Conductor Device LED Hewlett Packard 520/4/97667\

Green Diffused Lens 5082-4950 series

.:
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Memory Display" and SWitching Assembly (630/1/35320)

Ci rcuit
Ref. Description and Tolerance Manufacturer and Ref. Part No.

PCB9 Memory Channel Select Board Plessey 419/1/18148
PCBI0 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
!Socket Semi-Conductor Device Texas C831402 508/4/22194/002

Socket Semi-Conductor Device Texas C831602 508/4/22194/003
Cl Capacitor O.OluF ~. 5% 400V Siemens B32560-B3103J 435/4/90317/029
C3 Capacitor O.luF + 5% 100V Siemens B32560-BI104J 435/4/90317/014
C2 Capacitor 0.33uF-+ 5% 100V Siemens B32560-B1334J 435/4/90317/018
C4 Capacitor 10uF ~ 20% 16V ITT TAG 10/16 402/4/57057/008
lCl Integrated Circuit Motorola MC14011BCP 445/4/02383/011
IC2 Integrated Circuit Motorola MC14520BCP 445/4/02383/020
IC3 Integrated Circuit Motorola MC14008BCP 445/4/02383/008
IC4 Integrated Circuit Motorola MC14081BCP 445/4/02383/081
IC5 Integrated Circuit Motorola MC14049UBCP 445/4/02383/049
Rl Resistor lk + 2% 0.251' Electrosil TR4 403/4/05523/100 ;
R5 Resistor 10k-+ 2% 0.251' Electrosil TR4 403/4/05524/100 I
R2 Resistor lOOk + 2% 0.251' Electrosil TR4 403/4/05525/100
R4 Resistor HI + 5% 0.251' Allen Bradley CB 403/4/04361/003 I
R3 Resistor 10M-:+ 10% 0.33\, Mulla rd CR25 403/4/7 8482/1 05 iL:=4 Diode - Texas IN4148 415/4/05720 I,

I

Panel, Electronic Circuit (419/1/18150)

I ,...~ _ j -_._._--

~~nufacturer and Ref. Part No.

508/4/22194/003

445/4/02383/511
520/4/97672/001

419/2/18151
508/4/22194/002

403/4/05524/100
403/4/05524/220
417/4/01876

!
403/4/05523/100 I

I

Plessey
Cambion 703-5314-01­

04-12
Gambion 703-5316-01­

04-12
Motorola MC14511BCP
Hewlett-Packard 5082­

7653
Electrosil TR4

Elect rosil TR4
Electrosil TR4
Ferranti ZTX502L

i(esistor 10k + 2% 0.25i.:
Rc s t s t or 22k +" 2% 0.25i'
Trans is tor

Socket Semi-Conductor Device

Panel Printed Circuit
So cke t Semi-Conductor Device

[ntegrated Circuit
! Light Emitting Diode Red

I Resistor lk + 2% 0.251<

ICl
IC2,3

Rl-8,
11, 12

, R9
: RlO
I
i TRI
I
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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 QO to Q3. Data to input D
clocked in on positive-going edge at input CL provided that input R = 'a'.
Input R = 'I' sets all Q outputs to 'a'.

MC,14518 and MC 14520

Dual BCD counters

CL I ENC R ACTION

S 1 a ) Count
0 l. a ) incremented

l. X a )

X .r a ) no
.r a 0 ) change
1 L a )

X X 1 All outputs
'0 ' ,

;

MC 14510

BCD up-down counter. Counts up or down from a preset value entered on PO, PI,
P2, P3 when ENP = '0'. Count is up when UP-DOWN = '1', and down when UP-DOWN =
'0'. Input R = '1' sets all Q outputs to '0'.

MC 14511

•BCD input 7-segment LED decoder-driver. A BCD number between'O and 9 is applied
to'DO (LSB) Dl, D2, D3 (MSB). Outputs 'a' to 'g' ,directly drive a 7-segment LED
display to produce the corresponding number. Normal operation is produced with
BLK and L TEST inputs both at '1'. BLK = '0' produces a blank display; L TEST =
'a' produces an '8' display. An input BCD value greater than 9 produces a blank
display. ,

MC 14028

BCD to decimal decoder. A a to cj BCO input on DO (LSB), Dl, D2, and D3 (MSB)
produces a '1' level on the correspond ing one of outputs SO to ss. A BCD input
value greater than 9 sets all S output lines to '0 I. It

1;
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MC 14008

Four-bit full adder. Forms the sum of A+B+CIN where A and B are four-bit
numbers.

50, 51, 52, 53 and CO are five-bit fu 11 .. um, If 50-53 is a 4-bit sum, CO is
carry.

CO = '0 ' if the full sum is 15 or less.
CO = ' 1 ' if the full sum is greater than 15.

,
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~
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,
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MODULE 11 MEMORY
1. GENERAL

Module 11 contains a l6-channel 40-pit 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-otf, the settings in use are automati­
cally store.. 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 attention. A sensor circuit
monitors ~ontinuously 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

(
,

2.3

Memory

A 16-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
ection is by means of a parallel 4-bit binary numerical input between 0
and 15. To read out, a '0' level is applied to the 'Memory" Enable! in­
put. To write in, a 'a' level is applied to both the 'Memory Enable' and­
the 'Write Enable' inputs.

Memory Control (Figure (a))

, (

2.3.1 'Power Off' State

During "powe r off ', Hadule II is battery powered, and this fact i s recog­
nised by the output f r orn the po ....o'er sensor standing at 11'. This state of
affairs is s t a t i c , and ma i n t a i n s the state into which the control circuit
was set ~hen the battery took over.

2.3.2 Switch-on

Switching from STA~DBY to OPERATE changes the POWER Sensor output level
from III to '0'. This 1-0 transition fires manastable MI, producing a
reset pulse via Dl which resets the Q levels of all three bistables to
'a' and also resets the pattern generator. At the end of the pulse from
Ml, the trailing edge fires monos table M2, which sets B2 Q level to '1'.
This' I.' 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 Swi t c h : therefore, irrespective of switch
position, all outputs are 'Or and therefore memory channel a is selected.

2.3.3 The B2Q level at '0' allows the oscillator to run, so clocking the Patt-
ern Generator. This then runs through a pattern and, at the end, pro-
duces a reset pulse. Th i s r e s e t pulse, via D2, acts exactly as does the
reset pulse from monostable Nl , BiQ level becomes '1 1

, stopping the
oscillator. The pattern output is 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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content, ~hile the second allo~s the frequency control up-do~ 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
~hich the content of memory channel 0 has been applied to the receiver.

2.3.4 Po~er Loss or Switching to 'Standby'

Switching from OPERATE to STANDBY (or
sensor output level from 'a' to Ill.
initial read-out from channel 0 is:

BI Q = 0
B2 Q = 0
B3 Q = 0

loss of power) changes
The stable (quiescent)

~

the power
state after

B2Q level is therefore '1', and the AND function connected to the Power
Sensor output is therefore able tOe apply the '0-1' po~er sensor output
transition via further gating to clock both Bl an~B2. BIQ then sets to
'0', as does B2Q. This allows the oscillator to rJn, causing the pattern
generator to run through one pattern and then reset. The pattern output
is gated ~ith 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, ~hich therefore select channelO. An automatic sequence has
therefore been initiated by switChing off the receiver, in which the re­
ceiver settings have been stored in memory channel O.

•
2.3.5 'Store' Action

Store action ~ill start from the end point of the actions described ~n

2.3.2 and 2.3.3, i.e.:

Bl Q
B2 Q
B3 Q

Oscillator

'0 '
'0 '
'0 '
stopped

...

Operating the 'Store' button produces ~ '0-1-0 1 input pulse which via two
OR functions, clocks Bl and B2. BICl level becomes '0' and B2Cl level also
becomes '0'. The oscillator starts and the pattern gene~ator cycles and
resets. As BIQ level is '0', the gating produces a 'Write Enable' pulse.
As B3Q level is '0', no supply is available to the Channel Select Switch
and therefore the receiver settings are stored in channel O.

2.3.6 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, setting B3Q level to 'I'. As B2Q is
also '1', the Channel Select Switch receives a supply and the appropriate
binary 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 'Store' quttorr, a second operation of Channel
Enable ~ill reset B3. •

2.3.7 Recall Action

Recall action ~ill, like 'store' action, 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
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3.

3. I

has not been clocked, BIQ level is '1'. This reacts upon the gating so
that only Memory Enable and Counter Enable output pulses are produced.

CIRCUIT DESCRIPTION

Memory

I

3.t.l The 40-hit m.C111ory is made up from ten e l cmcn t s , relit to :!2 and lC2H. Tilt'
i.Jritl' En'ah l o "inp ut s of :111 elements are pa r nl l e Lc-cl , ~I.S :11-,' tlu- 1{",'Jd 1-:11­

able inputs and the A-B-C-D channel selection inputs. Each element call

store four parallel bits, inputs being applied on the D lines and outputs
being obtained on the S lines. Inversion occurs, i s e , a 'II read in on
Dl appears when read out as a '0' on 51.

3.1.2 All D input lines are resistively connected to OV by resistors which are
mounted in Ie packages, each containing fourteen. The frequency inputs
from the front panel are applied via inverters to cancel the inversion
inherent in the memory devices. Local-remote data comes in as one bit,
and therefore is applied via inverter ICIID to the D3 input of IC28 as
well as being directly applied to the D2 input: in this manner two sepa­
rate output lines, 'local' and 'remote' are obtained.

3.2 Power

, 3.2.1 Under normal running conditions, power is supplied from the +9/12V output
of Module 8 -(PSU). This line is alive irrespective of whether the recei­
ver is switched to 'OPERATE' or 'STANDBY'. It is fed directly to TR3 and
TR4 only: all other circuits receive 9/12V power via D5 and D8. If the
receiver is disconnected from the a.c. power supply, memory supply is
maintained by a rechargeable 9V battery feeding via R17: under these con­
ditions, TR3 and TR4 receive no supply.

3.2.2 Transistors TR3, 4, and 1 sense the power state.
directly from the +9/12V line, and therefore can
po~er states:

(a) No pcve r Ca s c , power o f f ) .

(b\ +9V supply (standby)

(ol +12V supply (operate)

TRJ and TR4 are powered
be in anyone of three

!

In the "a ;c , power off' state, TR3 emitter is at OV , and therefore TRI
collector level is 11'. In the' s t and b y ' state, insufficient voltage is
developed across R16 to turn on TR4, an~ therefore TR3 is again non-con­
ducting: TRI collector level is therefore '1'. In the OPERATE state
approximately IV is developed across R16, and therefore TR4 and TRJ con­
duct: TR1 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
(caus0d by the PSU) before the +9/12V level drops from +12V to +9V. As
it is necessary to read the control settings into the mClnory immediately
the receiver is sw i t che d to STANDBY it is not possible tu wait for thc
+9/12\' l e v. ..r l to drop before doing so (TR1 collector level change from 10 1

to 'I' i.n i t i a t es this read in). Therefore, the level at TRI collector is
OR connected by D2 and D3 with a line from the OPERATE-STANDBY switel,
which instantaneously changes level from la' to III when tile switch posi-
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tion is changed "from OPERATE to STANDBY; this change initiates the read­
ing already referred to.

3.3 Memory Control

3.3.1 Switch-on

Switching the receiver from STANDBY to OPERATE changes the level at D2-D3
junction from 'I' to '0'. This '1_0' transition fires monostable lC3A.
The '0-1-0' Q output pulse resets IClA, ICIB, IC2B (via IC7A), IC8A, and
IC8B. The trailing edge of IC3A's Q output pulse fires monostable IC3B,
producing a '0-1-0' Q output pulse which sets ICIB Q level to '1'. 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 output from IC6A forms the supply to the front-panel
CHANNEL SELECT push button: this push button is effectively four para­
llel single-pole switches which produce a parallel 4-bit binary equiva­
lent of the number to which it is manually set. When lC6A output level
is '0', the output from the CHA~~EL SELECT push button is therefore bin­
ary '0', i.e., channel 0 (the temporary storage 'dump' channel) is auto­
matically selected.

3.3.2 As lClB Q level is '0', the oscillator formed by IC5A and IC5B 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 Q outputs are at
'0'. They successively rise to '1' on each clock pulse. When Q3 or lC8B
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.

(

e­

• RESET

CLOCK

r\)0

I
l)1

lC8A <
l)2

l)3

l)0

QI
IC8B ~

Q2

l)3

I I I I I I I
I I I I I I t

%x;;;::iLJ; I I L
I 1 [ I I

1 I I. I I

~x~ I I I I L
I tIl
I 1 I I

~x %J r I 1 L
1 I I
I I ,

~x%a I I L
I 1 ,
1 1 I

~x i?a I I L
I ,
1 ,

~x~ I L,
%x~ III

I

FIG (b) PATTERN·GENERATOR ACTION

3.3.3 The reset pulse produced by IC8B-Q3 at the end of the pattern is OR conn­
ected (D4, D7, IC24E) with the Q output of monostabfe 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 ICIA, ICIB, IC2B, as well as ICBA and ICBB. The
resetting of ICIB produces a Q = I output which stops clock oscillator
IC5A-IC5B.

3.3.4 The Q outputs of ICB are gated with the Q and Q outputs of ICIA in IC4A,
IC4B, IC4D, IC5C, IC5D, and ICGB as shown in Figure (c).

CLOCK

ICBA

IC4C (MHIORY ENABLE)

IC4A (WRITE ENABLE) IF
ICIA-Q ~ 'I'.

IC6B (EN. CTR. LATCH) IF
ICIA-Q = 'I'

-----I L-
_~I L-
___I l-
___~I L-

_____--'1 l-
______--'1 L-
_______---'11-
_________fl.--

I I
---, I
___11'- _

QO

QI

Q2

Q3

QO

QI

Q2

Q3

ICBB

FIG (c) GATED OUTPUTS FROM ICB

As ICIA Q level is '0', only the MEMORY ENABLE and ENABLE COUNTER. LATCH
pulses are produced. rhe 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 la, 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 '1'. 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 ICIA, ICIB, and
IC2B at '0'. ICIB Q level is therefore 'I': this '1' level is applied to
ICGC, allowing the 'a-I' transition at D2-D3 junction to:

(a) clock IClA via IC7B

(b) clock ICIB via IC7B and IC7C

Monostahle IC3A is unaffected, therefore IC2B state does not change. As
ICIA and ICIB D lines are connected to +12V, both Q outputs are clocked
to 'I'. The resultant '0' level at ICIB Q allows oscillator IC5A-IC5B to
run, clocking pattern generator ICB. Both MEMORY ENABLE and WRITE ENABLE
pulses are produced (see Figure (c).
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•

3.3.6 As IC2B is '0' no supply reaches the CHANNEL SELECT switches (i.e. IC6A
output = '0'). A write-in to memory channel 0 'therefore takes place.

3.3.7 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 lC7B and IC7C, clocks ICIA and ICIB. The
two Q levels 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 inpU~ 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 10'.

3.3.8 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 '1', 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 Q has
been previously set to '1' (para.3.3.l), the clockpulse sets the Q level
to '1'. As ICIB Q level is now also '1', IC6A receives a '1-1' input and
therefore the CHANNEL SELECT switch receives a supply from edge-pin 15A.
The appropriate binary output to the memory A-B-C-D inputs is now pro­
duced and the Channel Enable LED is illuminated.

3.3.9 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 '1'. The action pro­
duced by the STORE button has already been described (para.3.3.7).

3.3.10 Recall Action•
Recall action commences from the same starting point as store action.
Operation of the RECALL button clocks lCIB alOne, setting the Q level to
'I'. The oscillator runs, and a pattern cycle 1.S produced by rCB. As
ICIA has not been clocked, the Q level is '1' and no _'RITE ENABLE pulse
is produced.

4. TEST DATA

(

4.1 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 •

(

• 4.2 The test procedure consists of checking the operation of the memory 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, the~efore an illuminated LED indicator may be consi­
dered as a final test 'of the control circuit and switch.

4.3 As Module 10 is employed when carrying out the checks on Module 11, it is
essential to ensure that there are not faurts on Module la, as this will
give a false indication of the condition of Module 11.

PR2250
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5. COMPONENT LISTS

Main Assembly (630/1/32991)
Panel Electronic Circuit (419/1/7994)

C6

I Circuit
I Ref. [De scr Lpt Lon and Tolerance

Panel Printed Circuit
Socket, Semi-Conductor

'Socket, Semi-Conductor
Capacitor InF + 5% 400V

~~nufacturer and Ref.

Plessey
Texas 14L OIL C931402
Texas 16L DIL C931602
Siemens B32560

Part No.

419/2/17995
508/4/22096/002
508/4/22096/003
435/4/90317/023 !

C7
C8

I C5
I C9
! IC5,
! ICl, 2
i IC4
: IC9-13
I IC7
! IC6
I
I IC8
: IC3

IC23-26
R17
R16
RI4

R4,15
R5,6
Rll,13

I R7
I R9,12

RIO
02-5,7,8
01
Ti\.1,2
TR3
TR4

Capacitor O.OluF :!: 5% 400V
Capacitor O.luF:!: 5% 250V
Capacitor luF + 20% 35V
Capacitor 2.2uF:!: 20% 16V
Integrated Circuit
Integrated Circuit
Integrated Circuit
Integrated Circuit
Integrated Circuit
Integrated Circuit
Integrated Circuit
Integrated Circuit

[
Re s i s t or Package 16 lead
Resistor 270R + 2%

IResis tor 330R 3: 2%
Resistor 470R + 2%
Resistor 1.5k + 2%
Resistor 10k +-2%
Resistor 22k + 2%
Resistor 47k + 2%
Resistor 100k-+ 2%
Resistor 1M + 5%
Diode -
Diode
Transistor
Transistor
Transistor

Si emens B32560
Siemens B32560
ITT TAG
ITT TAG
Motorola MC14001CP
Motorola MC14013CP
Mo torola MC14023CP
Motorola MC14049CP
Motorola HC14075CP
Motorola MC14015CP
Mo torola MC14528C P
Ho torola MC7 4C89N
D.I.L. 898-1-100K
Electrosil TR4
Electrosil TR4
El ec t ros il TR4
Elect ros il TR4
Electrosil TR4
Electrosil TR4
El ec t ros il TR4
Electrosil TR4
AB Type CB
Texas IN4148
Mullard llZY88 6V8
Mullard BCI07
Mullard BCI09
Mullard BC179

435/4/90317/029 i
435/4/90317/014
435/4/57057/004
435/4/57057/007
445/4/02383/001
445/4/02383/013
445/4/02383/023
445/4/02383/049
445/4/02383/075
445/4/02383/015 ,
445/4/02383/528

! 445/4/03083/
, 404/9/08061/001

403/4/05522/270
403/4/05522/330
403/4/05522/470
403/4/05523/150
403/4/05524/100
403/4/05524/220
403/4/05524/470
403/4/05525/100
403/4/04361/003
415/4/05720
415/4/05738/012
417/4/01777
417/4/01776
417/4/01860

Cable form Assembly (702/1/33359)

I Circuit
Ref. iDescription and Tolerance ~~nufacturer and Ref. Part No.

Cable Tie
Sleeve Id e n t ,

Sleeve ldent,
Sleeve Ident,
Sleeve Ident

Black 0
Br own 1
Red 2
Oran£!:e 3

I
Insulok Type T18R MS I 915/4/98775/000
Hellerman 0.75mm x 3mm 915/4/04042/000

I
He l l e r ma n 0.75mm x 3mm 915/4/04042/001

,Hellerman 0.75mm x 3mm'l 915/4/04042/002
,Hellerman 0.75mm x 3mm, 91)/4/04042/003

- Sleeve ldent, Yellow 4 Hellerman 0.75mm x 3mm 915/4/04042/004
- Sleeve Ident, Green 5 Hellerman 0.75mm x 3mm 915/4/04042/005
- Sleeve Ident, Blue 6 Hellerman 0.75mm x 3mm 915/4/04042/006 '
- Sleeve Ident, Violet 7 Hellerman 0.75mm x 3mm 915/4/04042/007 "
- Sleeve Ident, Grey 8 Hellerman 0.75mm x 3mm 915/4/04042/008
- Sleeve Ident, White 9 Hellerman 0.75mm x 3mm 915/4/04042/009
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. Clamp Bat tery Assembly (630/1/21997)

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

-
- Clamp Battery Plessey 630/2/32998
- Press Nut Rojan M3 999/4/03201/005
- Spacer, Threaded Harw1n 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 R9 999/4/32776/005
B80-9V 80 mAR

- Lead, Electrical Eagle BH9

.-.

•

('
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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 QO to Q3. Data to input
D clocked in on positive-going edge at input CL provided that input R =

'a'. Input R = 'I' 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. Outputs obtained on DATA OUTPUT 1, 2, 3, and 4.

ME WE OPERATION OUTPUTS

a a Write High-Z

a 1 Read Selected word complement

1 a Inhibit storage High-Z

1 1 Inhibit storage High-Z

Issue 1
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WARNING

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.

(ii) 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 s c , power when removing or re­
placing any module.
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•
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MODULE 12 - REMOTE CONTROL
I. INTRODUCTION

Module 12 is a microprocessor-based control module which also incorpor­
ates the memory functions of Module II. 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.

2. MICROPROCESSORS

2.1 Introduction t

k

2.1.1 This description assumes that the reader has no previous 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. v

2.1.2 A microprocessor is a general-purpose integrated-circuit device which can
be used to replace a large}number of TTL or CMOS logic elements which
might otherwise perform a particular task. The microprocessor is 'tail­
ored' to a particular task by means of a sequence of instructions 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 tspe'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 anyone application: for example, as a traffic light controller a
short and simple pro.rarn would suffice, whereas as a calculator a more
complex program using more of the MPU facilities would be necessary.

2.1.3 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.

2.2 Microproceslor Action

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

(1) The microprocfssor 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
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settings of eight independent switches, or the segment pattern to display
a number on a 7-segment LED display. Equally, it could supply logic
level control commands to another circuit."

INPUTS
AND

OUTPUTS<=

.

BI-DIRECTIONAL PARALLEL DATA BUS

PROGRAM MICRO- DATA INPUT-
STORE PROCESSOR STORE OUTPUT

(PROM) (HPU) (RAM) CHANNELS ,

PARALLEL ADD RES S BUS

FIG (a) BASIC HICROPROCESSOR SYSTEM

2.2.2 The action can be seen in outline 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. This operation could be
performed by gates connected as sho.~ in Figure (b).

A
B &

\
'\;

C I

D = Ci:.-B-) + C

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

2.2.3 To carry out (A.B) + C, a nine-step program would be necessary, as sho~
in Table 1.

TABLE I PROGRAH FOR (A.B) + C

ABBREV.
STEP INST. ACTION RESULT

-
I RDO Read data at input channel '0' c- 'A' )( ~.e.

2 ST Store RDO data in data store A
3 RDI Read data at input channel ' I ' (i.e. 'B' )
4 AND Perform AND function on ST and RDI data
5 ST Store result of step 4 I (A. B)
6 RD2 Read data at input channe 1 12 1 (i.e. 'C' )
7 OR Perform OR function on ST and RD2 data (A.B) + C
8 COMP Form complement of step 7 result (A.B) + C
9 WRI Present result of step 8 on output channel I (A.B) + C

,
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2.2.4 The nine-stee sequence of instructions defined in Table 1 is stored in
the PROM, and is available fo, use at any time. It is called up for use
by an internal program in th!1MPU. 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

• 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 ga~~s. Typical times would be 20 nano-sec. for gates and 20
micro-sec. for the MPU, but the example assumed that only 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 considerable •

•
2.2.6 Where a microprocessor is 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 it 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 is in the time taken ~o ach­
ieve a result.

2.3 CDP1802 Microprocessor IC

2.3.1 The RCA CDP1802 microprocessor integrated-circuit is used in Module 12.
It is a sixteen-bit word general-purpose computing or control de~ice 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 anyone
of these registers can be directed on to anyone of three paths, namely:

(1) To the external memory (RAH) via the data bus. May be used to
address a memory location via the address bus.

(2) 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 cOQbinations.

2.3.2 Instructions from the associated PROM to the CDP1802 consist ·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.
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2.3.3 The operations which CDP1802 microprocessor can carry out are listed in
Table 2.

TABLE 2 CDP1802 OPERATIONS

TYPE OPERATION

Register Increment content
Decrement content

Logic OR •
Exclus ive OR
AND
Shift right or left
Shift right or left v i t h carry

. f

Arithmetic Add
Add with c<1r~y

Subtrac t

Subtract with borrow

.. "

2.3.4 As used in
employed.

Module 12, the CDP1802 connections listed in Table 3 are
Each is defined in ttre tab l e ,

TABLE 3 : CDP1802 CONNECTIONS

DESCRIPTION

Input for external1y-genecated single-phase clock.

Positive timing pulses occurring every FETCH-EXECUTE
cycle. TPB follo",s TPA. Used to interpret codes
and to tiDe inter-action with the data bus.

Levels which enas!e the input-output controllers to
transfer status information to the processor. As
I flags I) they can be used by input-output ports to
'call the attention' of the microprocessor.

Used to
mi c ro p r o-:

With pin 3 at
correct start

8-bit bi-directional data bus lines.
t r an s f e r data. be t vee n the memory, the
ce s s o r , and t;he~' input-output devices.

With pin J at. ...' 0' the device resets.
11 ~ the device runs. Used to produce
state on app~yin£ power~

>

Issued by an input-output instruction to signal the
input-output control logic of a data transfer be­
tween memory and input-output ports. Can be used
to issue co~mand codes to th2 input-output ports
(this is uSEd in Module 12).

TITLE PIN

CLOCK 1

CLEAR 3

BUSO 15
BUS 1 14
BUS2 13
BUS3 12
BUS4 11
BUSS 10
BUS6 9
BUS7 8

NO 19
Nl 18
N2 17

I
I

EFl 24
EF2 23
EF3 22
EF4 21

TPA 34
TPB 33

PR22S0
Sec t.4 12-6

Issue 2
Sept. 79



TABLE 3 (Cont'd)

TITLE PIN

MAO 32
MAl 31
MA2 30
MA3 '29
MA4 28
MA5 27
MA6 26
MA7 25

MWR 35

Q I 4

INTER
RUPT I 36

DESCRIPTION

8 memory-address lines. Those bits required by the
memory system are strobed into external address
latches by timing-pulse TPA.

Write pulse. A negative pulse appearing in a
'memory-write' cycle after the address lines have
stabilised.

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

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.

3.

3. 1

FUNCTIONAL DESCRIPTION

General

This description is intended to be read in conjunction with the function­
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 component level is very limited in
HoduLe 12. ,'!lile '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 a suitably programmed computer which can be plugged into
the appropriate socket in place of the microprocessor integrated circuit
in order to I 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 to the manufacturer for repair.

3.2 Action

3.2.1 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 remo~i con­
trol position. This control position may he some form of computer-based
automatic equipment or may be a manually controlled panel. For the pur­
pose of this explanation a manually controlled panel is assumed.

3.2.2 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 output from the control position will therefore be applied
simultaneously to all controlled receivers but, as it contains an 'add­
ress' specific to a particular receiver, only one receiver will respond.
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{
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~
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FIG (c) Module 12 Mk II Functional Block Diagram
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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 anyone time.

3.2.3 Module 12 'talks' to the receiver via six input ports, seven output
ports, an analogue-digital converter, and two digital-analogue conver­
ters. The general logic circuitry of the receiver works on +12V/OV
levels, while the MPU and associated circuitry employs +5V/OV levels;
consequently the input and output ports must also (either internally or
in conjunction with other devices) perform level-changing functions.
Each port and -conver t er 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
5V/12V level shifter.

3.2.4 A three-bus system is employed to transfer data. The input ports and the
MPU (together with the associated PROM and RAM) connect directly to the
5V Data Bus. The Data Bus communicates with the 5V Auxiliary Bus via an
internal port designated 'Out 1'. The Auxiliary Bus is directly connec­
ted to the 12V Output Bus via a 5V/12V level shifter. Operations on the
Data Bus occur at MPU clock rate, but it is not always possible or desir­
able to tie, output port actions to the MPU clock rate: therefore, the
'Out l' 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.

3.2.5 Module 12 must, in addition 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.

3.2.6 A locally-controlled receiver stores its current control settings auto­
matically in channel '0' of its Module 11 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 II, setting storage is automatic if a
receiver power failure occurs.

3.2.7 The actions of the system are best seen by following through the affects
of a command, from its generation 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.

3.2.8 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. TemP9rarily, his control
panel has in effect become the front panel of the controlled receiver.
These actions will produce a serial data output to the bus connecting the
EF inputs of all receivers in parallel.

3.2.9 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:

.,'
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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.

3.2.10 The MPU checks the address in the data input against .i t s 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.

3.2.11 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
applic.ation to the receiver and, via the BUS output, applies them to the
Data Bus. It also generates an 'Nt output to the output IN' Decoder,
which produces separate sequential port addresses to both 'Out l' and
'Out 2' internal ports. The 'Out l' 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.

3;2.12 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.

3.2.13 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 data
input.

3.2.14 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 monitoring via the A-D converter only involves the
use of an input as it is essentially a 'one-way' operation.

3.2.15 Module 12 uses the RAM associated with the MPU to provide a 16-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 only applicable to PR2250
series receivers, as PR2252 series receivers do not carry full front­
panel controls.

~
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COMMAND INPUTS STATUS REPORT OUTPUTS

RE-INSERTED
CARRIER
LOCAL-REMOTE

A

PARITY

10~ Hz

: <MHZ:

ADDRESS

RF ~EVEL:

1O~ kHz :

:MODE :

:AUXI~IARI~S

10 :~lHZ I

I DEFINED AT RIGHT

8 GL_--'-_----'_~'--_ '--_'--_L-_-'-__~
NOTE: EACH BLOCK OF DATA IS TRANSMITTED LSB FIRST

ARE-INSERTED
CARRIER

B LOCAL-REMOTE

~ } SPARES

E BFO/RF-IF GAIN

NOTE:

WORD 2 IS INTER­
PRETED AS AUDIO
SWITCHING ONLY
WHEN BOTH 'CON­
TROL' BITS OF
WORD 1 ARE '0'
AND WORD 2 CON­
TENT IS SUITABLE.

)

CONTROL

: 1 ~Z :

: 10 ~HZ

I B~NDWI~TH
;l _

ADDRESS

100: kHz

HaDE

2

7 ~L_-L_--'-_--l_--l_---'_---''--_l.-_LiJ!T1J

4

5

6

3

NOTE: EACH BLOCK OF DATA IS TRANSMITTED tSB FIRST
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PARITY BITS : '0' OR ' I' TO MAKE THE TOTAL NUHBER OF '1 ' 1-0-1, 6 kHz ZERO BEAT (SiR OUTPUT) : TRUE BINARY

BITS IN THE WORD AN ODD NUMBER. 0-0-1, 1. 2 kHz AUDIO SWITCHING (CMD. INPUT) :
STOP BITS : ' I' 1-1-0, 300 Hz
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0-1-0, 100 Hz 1 I 2 I 3 I 4 5 I 6 I 7 IADDRESS : 8

CONTROL (COMMAND INPUT) : 0-0, WORDS 1 & 2 ONLY, AND INTERPRET WORD 2 NODE : 0-1-1, AM
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3.3 Data Format

3.3.1 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.

3.3.2 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.

3.3.3 The detailed format can be seen in Figure (d). Word 1 .is always trans­
mitted in both command:~~d status report data, as it contains the address
and two 'control' bits: thesf 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.

3.3.4 When the two control bits of Command Input Word No.1 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).

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

If TABLE 4 : COMMAND AND STATUS REPORT COMBINATIONS

WORDS

1

1 and 2

COMMAND SENT
DATA CONTENT

Address
Send meter reading

Address
10Hz and 100Hz frequency

STATUS REPORT PRODUCED
WORDS DATA CONTENT

1 and 7 Address
Meter reading

NONE

.- _.' " "---------

1, 2 and 3 Address
10Hz, 100Hz, 1kHz and 10kHz freq.

NONE

1 to 7 Address
All commands

1 to 7 Address
Full report

3.3.6.When all seven command words are transmitted to the receiver, this does
not necessarily imply that every command will change a receiver control.
It is ne'ce s s ary to send all seven words to change anyone of the" receiver
controls except the 10Hz, 100Hz, 1kHz and 10kHz frequency settings. If a
control has not been changed since the last transmission of command dat&,
then the data for that control is sent unchanged.,.
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3.3.7

3.3.8

3.3.9

~

The input command data voltage levels applied to Module 12 are fed to the
MPU EF input via a buffer circuit, and may be any voltage between '0' ~

+3V, '1' = OV and '0' ~ +30V, 'I' = -30V. The voltages which represent
'1' 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. If the negative d.c. supply level is -xV,
then the output levels are '0' = +12V, '1' = -xV, i.e. '0' is always
+12V, but 'I' 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
working at any data rate up to 4800 bauds.

:~~

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-G) 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.

o = OFF,
GIVING '1'
OUTPUT

• = ON,
GIVING '0'
OUTPUT

SWITCH
1 2 3 4 5 6

0 0
0 0 0 600 BD

NO EVEN INT. 0 • 0
PARITY PARITY SYNC 1200 BD NORMAL

• 0

• • • 2400 BD •
ODD EXT. e • REMOTE

PARITY PARITY SYNC 4800 BD . OVER-RIDE

3.3.10 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-line, radio link, etc.

3.4 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.

4. CIRCUIT DESCRIPTION

4.1 Introduction

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

.various data and control inputs and outputs. No full description of the
MPU-controlled part of the circuit is given, for two reasons:

(1) As stated in paragraph 3.1, extremely specialised 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.

ALl
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The remainder of the, circuit is described in the usual manner.

4.1.2 Module 12 circuits are mounted on two printed-circuit panels, the 'CPU
Panel' (419/1/18063) and the 'Analogue Panel' (419/1/18061). The CPU
P«nel is entirely occupied by MPU-control1ed circuiLs, The Analogue
Panel contains a small part of the MPU-controlled circuits, but is mainly
occupied by peripheral circuits as mentioned in paragraph 4. L 1.

4.2 Input and Output Connections

4.2.1 Data interface with receiver

Module 12 is connected 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.

4.2.2 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 via printed-circuit panel edge pins,
to pins of the CONTROL socket at the rear of the receiver as defined in
Table 5.

~

TABLE 5 SERIAL DATA CONNECTIONS
,

CONTROL SOCKET
PIN NO. FUNCTION

22 DATA TO MODEH

23 DATA FROM HODEH

24 EXTERNAL NEGATIVE SUPPLY

17 OV

25 Tx CLOCK

26 Rx CLOCK

4.2.3 Address data

The receiver address data is 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 'I'.

TABLE 6: ADDRESS DATA CONNECTIONS

CONTROL SOCKET BINARY I CONTROL SOCKET BINARY
PIN NO. VALUE PIN NO. VALUE

27 1 30 8

28 2 31 16

29 4 32 32
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4.3 MPU - Controlled Circuit

4.3.1 The circuitry is physically located On two printed-circuit panels, the
'CPU Panel' and the 'Analogue Panel'. It is necessary to largely ignore
this physical boundary in the interests of coherent circuit description;
for example, one sentence may well refer to 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.

4.3.2 The circuit is controlled by MPU IC2-C, which interfaces with a PROM
(ICIO-C) and a RAM (IC9-C). Memory control is exercised via decoding
circuits IC6-C and IC7-C. The address data is produced by a comb~nation

of '1' levels from the resistors contained in ICIIA-A and the OV'levels
connected to selected Analogue Panel edge-connector pins lOB, llA, 12A,
12B and 13A: these OV levels are wired in to the receiver bay, as des­
cribed in para.4.2.3. ICIO-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 circuits (IC6-C, IC7-C, IC16C-C).

4.3.3 Some early models of Module 12 are fitted with le9 as a composite item of
three integrated circuits in place of an RCA integrated circuit CDP1823S
or D. The CDP1823S 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 Schmitt trigger elements
of two further integrated circuits. The three integrated circuits which
make up this version of IC9 are mounted in sockets on a small p,inted­
circuit panel carrying a DIL plug which mates with the IC9 socket on Nod­
ule 12 CPU.Panel. The composite item.can be seen in the circuit diagram
of Fig.S, and is directly interchangeable with a CDPl823D device.

4.3.4 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 (ICIO-C).

(c) The RAJ! (IC9-C).

(d) The Analogue/digital converter (ICIS-A).

(e) The Address buffers (ICIO-A).

(f) The six input ports (ICI8-C to IC23-C).

(g) The internal 'Out I' port (ICI2-C).

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

4.3.5 The Auxiliary Bus is formed by lines DOO to D07. It connects directly
to:

"•(a) The 'Out l' port output. ..
(b) The Digital/Analogue converter inputs (rCI6-A, ICll-A) •
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(c) Level shifter (IC12-A and IC13-A) input.

The Auxiliary bus forms an interface, via the 'Out I' port between the
Data bus and the 12V ~Jt?~t Bus.

\

4.3.6 The Output Bus is formed by
shifter lC12-A and IC13-A.
seven output ports IC1-A to

the QA, QB,
It connec ts
IC7-A.

QC and QD outputs of level­
directly to the inputs of the

4.3.7 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 IC8-C or the Output 'N' decoder lC1S-C. The Input 'N' decoder
controls the input ports (IC17-C to IC23-C), while the Output 'N' ~ecoder

controls the internal 'Out l' 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 'Out I' port, produced by
MPU-supplied data via the Data Bus-. The seven output ports (lC1-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 }~U MA outputs via memory control decoders
IC6-C and IC7-C •

•
1 4.4 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
is 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 }~U from a modem, the accompanying
modem clock input is taken either from the output of buffer stage TR2-A
or TR1-A on the Analogue Board; selection is carried out by switching
gate IC18-A, the output of which is applied via inverting Schmitt trigger
IC4D-C as CO}[MON CLOCK to the-}~U.

4. S }~U Serial Data Input

The serial code data input from the remote-control position 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 +SV and OV
and the inversion produced by TR3-A is cancelled by IC4C-C•

•4.6 Serial Data Output

4.6.1 The serial data from the MPU 'Q' output (lC2-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 YO to Y, while a
'1' level input connects Y1 to Y. A digital input to the Binput switch­
es Y between +VDD (SV) and OV, the Y output being applied to the Xl in­
put. The XO input is connected to the base bias voltage of transistors
TR4-A and TRS-A.

4.6.2 The XO-X1 switch element is controlled by the A input, supplied by the
ENABLE SDL output from OUT 2 port IC11-C. With the A input level at '0',
XO is connected to X; thi~ sets bases and emitters of TR4-A and TRS-A to
the same potential, thus rendering them non-conducting. With the A input
level at '1', Xl is connected to X and the }~U 'Q' input appears (via
R31) On the emitters of TR4-A and TRS-A.-
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4.6.3 TR4-A and TR5-A drive TR7-A and TR6-A. TR6-A emitter is returned to
yhatever externally applied voltage is applied to Analogue panel edge pin
l4B; this voltage may be of any desired value betyeen -12V and OV. A
positive level (approx. +5V) on R31-A renders TR6-A conducting, and a OV
level on R3l-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 output of ICI8-A.

4.6.4 When ICI8-A connects XO to X, under the control of ENABLE SDL, all four
output stage transistors are non-conducting and SERIAL DATA OUTPUT takes
up a 'tristate' high impedance state. The output stage is supplied by
the 9/12V poyer line, yhich is 9V yhen the receiver is in STANDBY and is
12V yhen the receiver is in OPERATE: in either state, RLA is energised
but, should a.c. poyer fail, RLA de-energises and open-circuits the
SERIAL DATA a ut put line."

4.7 AGC/ZERO BEAT Analogue/Digital Converter

4.7.1 The analogue 'A.G.C.' and 'ZERO BEAT' receiver monitor inputs are applied
to converter ICI5-A; a third 'Analogue Auxiliary' input line is also app­
lied. All three inputs may be continuously present, but only the one
selected by levels applied by the DO, DI, and D2 lines of the Auxiliary
Bus appears as an input to the A-D converter part of the device. Succes­
sive. AID conversions occur 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 Is'). The device is linear in its response to input volt­
age; e.g. if binary 0 is OV and binary 255 is +5V, then +2.5V is .repre­
sented by binary 127.

4.7.2 The ZERO BEAT input signal is applied via a 5 Hz lOY-pass active filter
formed by ICI4D-A and associated components: an explanation of active
filters can be found in Chapter 5 of Section 4 of this publication. This
filter is incorporated to ensure that the cyclic variations 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 is near that of the converter sampling inter­
vals. At such frequencies, the converter can produce an output varying
at a much lower rate than the input signal variations.

4.7.3 The two un-filtered analogue inputs are fed via potentiometer chains in
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 ICI5-A.

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

4.8.1 Two counters are used, one for RF/IF ~~IN and one for BFO. They differ
only in respect of the circuits employed to process the converte~ out­
puts. Each converter (ICI6-A and IC17-A) receives an 8-bit binary input
from the Auxiliary bus, representing -an analogue dvc • level; tall to"
represents OV, 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 . Le v e I: is produced
on pin 5 which is proportional to the binary value of the applied input.
Successive sampling, controlled by EN, is necessary to produce a varying
output: sample rate is controlled by the N outputs from the MPU.
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4.8.2 The analogue output from IC16-A is fed via voltage-follower output buffer
IC14-A. Any variation of output voltage due to loading, etc, is correct­
ed by the feedback circuit. Capacitor CII-A removes any digital input
'spikes' which appear on the analogue output.

8.9

from IC17-A is fed via
this case an offset is
applied to IC14B-A as

The analogue output
output circuit. In
i.e. a OV output is

a similar voltage follower
produced by R24-A and R25-A,
~ xVR volts. So long

56x33
as the voltage at IC14B-A output remains below 5.8V, diode D5-A is
reverse-biased and the presence of IC14C-A has no effect; IC14B-A gain
is fixed by R28-A, R29-A and R30-A. When IC14B-A output voltage exceeds
5.8V (as set by R26-A), the level on the inverting input of IC14C-A dau­
ses D5-A to conduct; .R27-A is then effectively in parallel with R28-A,
changing IC14B-A gain. The output characteristic produced is as shown
in Fig.(e), matching the non-linearity of the BFO input circuits.

9

4.8.3

8

7 --.--
--

7.5

--­.--
---.--

6
NOH. 5.3V SET BY R26

"

.-­
-­~

.-­.--

5

4

3

2

1

o
7F

-:

FF

HEXADECI~~L INPUT TO rC17
r I I

+5.5 kHzo
BFO OFFSET

Fig.(e) rC14B-A Output Circuit Characteristic

-5.5 kHz

4.9 Power State Sensor

4.9.1 Should the receiver be swi tched 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 HPU restores the original front­
panel settings. The a vc , power state is sensed by TR2-C ahd associated
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components and, if a.c. power is lost, the RAM is powered by a battery
until power is restored.

4.9.Z The 5V RAJl power is normally supplied from the output of regulator ICl-G
via hot carrier diode DZ-G. [he 4.5V battery normally charges from the
+9/lZV line via Rl-C and Dl-C; under these conditions D3-C is reverse­
biased by about 0.5V. Should a.c. power fail, the +9/lZV supply drops to
OV; the battery is then the only available power source, and supplies the
RAM via D3-C and RZ-C in parallel. The presence of RZ-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.

4.9.3 Switching the receiver from OPERATE to STANDBY or vice-versa is sensed by
the MPU EFI input from IC5A-C. An a.c. power failure is sensed by TRZ-C
and associated components: in such a failure, the power unit reservoir
capacitors ensure .tha t the supply voltages fall relatively slowly.. The
+5V VOD potential is produced by rp.gulator ICl-C, and will remain un­
changed until the +9/lZV line drops significantly below +9V. As the
emitter of TRZ-C is returned to VDD, in a failure situation the base
potential will drop significantly towards OV before the collector/emitter
potential drops. Therefore in an a.c. power failure TRZ-C will conduct
and produce via IC4B-C a '1-0' step input to the INT inpo~ of the MPU;
this step will activate the 'interrupt' sub-routine and cause storage of
the current front-panel settings before the VOD 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 '1' to ;0'.

4.9.4 On initial application of power the output from IC4A-C is at '0'; about
100 mS later, it rises to '1'. On removal of a.c. power, the output from
IC4A-C drops to '0' as soon as the +9/lZV 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 ~wu (ICZ-C), the Out 1 port (IClZ-C),
the Out Z port (ICll-C), and level-changer IC13-C are all directly clear­
ed. The RAM (IC9-C) is 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 '1'
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 (IClZ-C).

5. TEST DATA , .>.

5.1 Test Equipment Required

Hodule lZ 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 PR2Z60 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 Z HHz square-wave signal of
lZV peak-to-peak amplitude.

(Z) A high impedance input d.c. voltmeter capable of reading up to +lZV
with an accuracy of at least + 10 mY.

,
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5.2 Alignment and'Functional Tests

5.2.1 MPU clock waveform

Carry out the following procedure:

(1) Connect Module 12 to the receiver by the extender~ provided in the
servicing kit.

(2) Set the receiver STANDBy-oPERATE switch to OPERATE.,
(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 procedure is only required after a D/A converter IC (either IC16 or
ICll 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
receivers only, set the receiver to remote control_

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

~

AGC
BFO
RF/IF GAIN

OFF
Fully clockwise
Fully anticlockwise

(This produces an 'all Is' situation on
lines).

the Module 12 Aux. bus
I

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

from OV.

i(5) Connect the voltmeter between IC14 pin 7 and OV.

(6) Set R30 to produce a voltmeter reading of +7.5V.

(7) Adjust R26 to produce a voltmeter reading or +8.9V.
c

(8) Connect the voltmeter between IC14 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 procedure 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 manufacturer's tolerances) produce a change in reference potential to
the converters of up to 0.25V.

~I '
(
I

",:.,~ -.~- .., ",{'·;:;':'''fr.··~~·;~'e
.- J,

(1) Connect Module 12 to the receiver by the extenders provided in the
servicing kit. Viewing khe 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
receivers only, set the receiver to remote control.

(3) Connect the voltmeter between pin 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
RF/IF GAIN

METER

OFF
to produce a voltmeter reading of 8V between pin 5A
of Module 12 Analogue panel and OV
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 R5
form a part is unused. Therefore no setting-up procedure is given for R5
in this publication, but will be supplied as required in installations
which employ the AUX ANAL. input#to Ie15 of Module 12 Analogue panel.

5.3 MPU - Controlled Circuits

As has been stated elsewhere in this chapter, we do not advocate that
maintainers attempt to carry out any diagnosis or 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
circuit: in such cases it can be of value to carry out a 'repair by sub­
stitution' of the suspect integ~ated circuit. No tools are required, as
these items are fitted in plug~n DIL sockets. All CMOS handling precau­
tions must be observed, and any integrated circuit not fitted in its
socket must be always shorted out by a~iece of conducting foam material.
It is also good practice never to handle a 010S component with the fin­
gers; always use IC insertion/~emoval tongs which short together all pins
while the component is handled.

(

f
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6. COMPONENT LISTS

6.1 Module 12 Assembly (un-programmed) (630/1/32992) _

Circuit Ref. Description & Tolerance Manuf&c~rer & Ref. Part No.

- Panel, Electronic Get., Plessey 419/1/1S061
Analogue Panel

- Panel, Electronic Get., Plessey 419/1/1S063
CPU Panel

- Panel, Elec tronic Cc t . , Plessey 419/1/1S053
Switch Panel,

- Battery, re-chargeable, Medicharge ~.5SS0 999/4/32776/002
4.5V, go mAR, 24 mA

6.2 Module 12 Assembly (programmedJ (630/1/32992/001)

~_,:uit Ref. Description & Tolerance Manufacturer & Ref. Part No.

- Module 12 Assy. (un- Plessey 630/1/32992
programmed)

ICI0 Integrated Cct., Plessey program 445/1/10672/001
programmed

6.3 Panel, Electronic Cct., Analogue Panel (419/1/1S061)

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

- ..

50S/4/22194/009

50S/4/22194/007
50S/4/2221S/001

403/4/05522/100
403/4/05522/330
403/4/05522/390
403/4/05522/470
403/4/05523/100
403/4/05523/220
403/4/05523/6S0
403/4/05524/100
403/4/05524/220
403/4/05524/270
403/4/05524/330
403/4/05524/56r
403/4/05524/6'
403/4/05525 I

705/1/125S3/002
50S/4/22194/002
50S/4/22194/003

Te"as CS32S02
Socapex 127-65-BI061
Electrosil TR4

Texas CS32002

Plessey
Texas CS31402
Texas CS31602

DIL
contact
+ 2%

Socket, IC, 20-pin DIL

Connector Assembly
Socket, IC, 14-pin DIL
Socket, IC, 16-pin DIL

,
Socket, IC, 2S-pin
Connector, PC, 65
Resistors, 0.25W,
as follows:

100 ohm
330 ohm
390 ohm
470 ohm
lk .ohm
2.2k ohm
6.Sk ohm
10k ohm
22k ohm
27k ohm
33k ohm
56k ohm
62k ohm
lOOk ohm

PLI
wi th IC14
with IC9,

12,13,16,
17,lS

with ICl-7,
10

with IC15
PL13

R3S :­
R35,37
R22,23
R42
R7,S,31
R32,33
R34,36
R9,43

i R13,lS,21
I Rl,3,4,6
i R25,40

RlO,24
R27,2S
R12, 14-17,

I
· 19,20,25,

29,35
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6.3 Panel, Electronic Cct., Analogue Panel (419/1/18061) continued .,.

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

Ferranti ZTX502L

IN4148

Thorn Bendix RS-6

H-P.5082-2800

445/4/02430/373
445/4/03123

445/4/03067
445/4/02383/053

445/4/03121
445/4/03122
417/4/01875

417/4/01576

445/4/02383/050

435/4/90317/012

435/4/90827/005

402/4/57057/003

402/4/57057/006

507/4/98271

415/4/98532

415/4/05720

403/4/05525/150
404/9/05047/005

404/9/05047/006

403/4/07080/008

400/9/19467/006

400/9/20626

•

Motorola MC14050BCP )
RCA SD4050BE )
Nat'l MM74C373N
Mu11ard ) HEF•Synetic ) 4104 BP
RCA CA224G
Motorola MC14053BCP )
RCA CD4053BE )
Nat'l ADC0809CCN
Ferranti ZN428J-8
Ferranti ZTX302L

ITT.TAGI0/16

Siemens B32560-B1334J

ITT. TAGI.0/35

Siemens B32561-BII05J

Erie Redcap 3121M­
100-220-004

ITT.WPH5K210NDZS

AB Type 90H

Beckman 785-1-RI00K

AB Type 90H

Electrosil lffi4

Integrated circuit
Integrated clrcuit
Transistor, NPN, 0.3W,

0.15 GHz
Transistor, PNP, O.3W,

0.15 GHz

Capacitor, ceramic,
10 nF, 100V d vc •

Capacitor, plastic,
330 nF ~ 5%, 100V d.c.

Capacitor, plastic, 1 uF
+ 5%, 100V'd.c.

Capacitor, electrolytic,
1 uF, 35V d s c ,

Capacitor, electrolytic,
10 uF, 16V d vc ,

Relay, sealed D/P C/O,
4.3V, 220 ohm

Diode, switching, high­
speed

Diode, switching, high­
speed

Integrated circuit (
(

Integrated circuit
Integrated circuit (

(
Integrated circuit
In tegrated circuit (

(

Resistors, 0.25W, + 2%
as follows:

150k ohm
Resistor, variable, 10k

ohm + 20%, 0.75W
Resistor, variable, 47k

ohm + 20%, 0.75W
9 x lOOk ohm resistors,

+ 2%, 2.7W
Capacitor, 22 pF ~ 10%

TR5,7

ICl-7,10
IC12,13

IC14
IC18

IC8,9

IC15
IC16,17
TRl-4,6,8

D2-7

CI0,12,13

C8

Dl

Cl,2,3,5,
16,18,19

RLA

C9

C4,6,l1,14,
17,20-23

C7

IC11

R30

Rll
R2,5,26,41

6.4 Connector Assembly (705/1/12583/002) ~

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

- Connector, PCB, ~Ble Thomas & Betts 609-6003 508/4/22253/011
- Connector, PCB, Female Thomas & BeJts 609-6001M 508/4/22254/011
- Cable, ribbon, 250mm long Thomas & Be ts 172-60 998/4/83574/012
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6.5 Panel,Electronic Cct., CPU Panel (419/1/18063)

Description & Tolerance

8 x.100k ohm resistors,
+ 2 ohm, 1.5W

Capacitor, 22 pF 2: 10%

Resistor, 10M ohm ::t: 5%,
0.25W

9 x 22k ohm resistors,
+ 2%, 2.7W

9 x lOOk ohm resistors,
2: 2%, 2.7W

Connector, PC, 60 contact
Socket, IC, 24-pin DIL,

raised
Socket, IC, 14-pin DIL

Socket, IC, 16-pin DIL..-
Socket, IC, 24-pin DIL

Socket, IC, 40-pin DIL
Socket, IC, 20-pin OIL

403/4/07080/013

403/4/07080/008

403/4/07080/008,

400/9/19467/006

400/9/20626

402/4/57057/003

402/4/57057/008

406/4/31753/028

Wl/18063/038

415/4/05720

415/4/98532

415/4/02792/015
445/9/03051/001

445/4/10497/001
445/4/02383/013
445/4/10498/001

Beckman 785-1-R100K

Beckman 785-1-R100K

Beckman 785-1-R22K

Erie Redcap 812U!­
100-220-COG

ITT.WPH5K210NOZS

Manufacturer & Ref. Part No.

Ansley 6B-602E 508/4/22247/011
Liflock 54601-S 508/4/22248/007

Texas C831402 508/4/22194/002

Texas C831602 508/4/22194/003

Texas C832402 508/4/22194/006

Texas C834002 508/4/22194/008
Texas C832002 508/4/22194/009

Electrosil TR4
I

403/4/05522/470
403/4/05523/390

I 403/4/05523/470
403/4/05523/680
403/4/05524/150
403/4/05524/220
403/4/05524/680
403/4/05525/100

Erie 00026-012 I 403/4/04361/004

Union Carbide K1RO
E35

ITT Tag 10/16

ITT 4208

Plessey 030M

1N4148

Mullard BZY88C10V
Motorola MC7805

HP 5082-28000

RCA CDP18521
Motorola MC14013
RCA CDP1802D

+2%

~

Resistors, 0.25W,
as follows:

470 ohm
3.9k ohm
4.7k ohm
6.8k ohm
10k ohm
22k ohm
68k ohm -
lOOk ohm

Capacitor" ceramic,
10 nF, 100V d vc ,

Capacitor, electrolytic,
1 uF, 35V d vc ,

Cap~citor, electrolytic,
10 uF, 16V d s c ,

Inductor, 22 uH + 10%,
231 rnA - -

Crystal, 1.9968 MHz, 'D'
can

Diode, switching, high­
speed•Diode, switching, high-
speed

Diode, zener, 10V, 0.4w
Integrated circuit,

voltage regulating
Integrated circuit '
Integrated circuit
Integrated circuit

Circuit
Ref.

IC24,26,28,
30,32,34,
36

IC25,27,29,
31,33,35

C8,9

C1,6,10,
12-14

C7,11

IC37

R3
R4
R2,5
R6
R1
R17
R11,12
R7,8,10,

13-16
R9

PLl
with IC10

with IC3-5,
16

with IC7,8,
13-15,SKA

with IC9',
11,12

with IC2
with IC6,

17-23

C2,5

L1

XLI

D1,3

D2

D4
IC1

IC11,12
IC3
IC2

PR2250
Sect.4 12-24
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\.
6.5 Panel. Electronic Get •• CPU Panel (419/1/18063) continued •••

Circuit
Ref. _ Description & Tolerance Manufacturer & Ref. Part No.

ICf: Integrated circuit ( Motorola MC14093BCP ) 445/4/02383/093
( RCA CD4093BE )

IC5 Integrated circuit ( Motorola MC14069BCP ) 445/4/02383/069
( RCA CD4069BE )

IC9 Integrated circuit RCA CDP1823SD 445/4/10499
IC6.17-23 Integrated circuit Nat'l MH74C373N 445/4/02430/373
IC7,8 Integrated circuit Nat'l MM74C42N 445/4/02430/042
IC13.14 Integrated circuit ( Mullard ) HEF 445/4/03123

( Signetic) 4014 SP
IC15 Integrated circuit RCA CDP1853D 445/4/10623/001
IC16 Integrated circuit ( Motorola MC14072BCP ) 445/4/02383/071

( RCA CD4071BE )
IC10 See para.6.2 - -
TR1 Transistor. NPN, 0.3W, Ferranti ZTX302L 417/4/01875

0.15 GHz
TR2 Transistor, PNP, 0.3W, Ferranti ZTX502L 417/4/01876

0.15 GHz

6.6 Panel, Electronic Cct., Switch Panel (419/1/18053)

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

ICI Switches, rocker, 8 x SPST in DIL Augat DSS-G8 408/4/51540/008
pack

• ,
;ILl
_:~L: . ~o ~ 12-25

PR2250
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INTEGRATED CIRCUIT DEFINITIONS

",:-

I

!...
I ...

This information forms a supplement to the circui£ diagrams in respect of
~omplex 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 111 programs
the device as an output port. As an input port, data is strobed into
the internal 8-bit register by a 'I' 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 used to signal the associated
microprocessor. When CS2 and CSI (CS = 'chip select') both equal 'I'
the 3-state output drivers are enabled. The '1-0' transition of CSI and
CS2 resets the SR flip-flop (SR = 1).

As an output port, data is strobed into the register when CS1 and CS2
and CLOCK e qua 1 '1 '.

The 3-state output drivers are enabled at all times when the device is
operating as an output po r b, The Service Request signal is generated at
the termination of 'CSl an-d ~CS2 equal Ill' and remain at II' 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 microprocessor.

N2 N1 NO EN 1 2 3 4 5 6 7

0 0 0 1 0 0 0 0 0 0 0
0 0 1 1 1 0 0 0 0 0 0
0 1 0 1 0 1 0 0 0 0 0
0 1 1 1 0 0 1 0 0 0 0
1 0 0 1 0 0 0 1 0 0 0
1 0 1 1 0 0 0 0 1 0 0
1 1 0 1 0 0 0 0 0 1 0
1 1 1 1 0 0 0 0 0 0 1
X X X 0 0 0 0 0 0 0 0

Issue 2
Sept.79 12-Al

PR2250
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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 X, 0

* = 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 10,
II, 12, and 13 are level shifted and appear on ZO, ZO, Zl, ZT, Z2, Z2
and Z3, D. The device is active with the EO input held at ·'1'; with
EO = '0', all outputs are high 'impedanc e ,

MM74C42

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 IS, all output levels remain at
log ic I 1 I • ~

,
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 l~bel 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.

CE is the power control, used for device selection. OE is the output
control, used to gare data to the output pins. Data is available at the
output pins 120 nS after the '1-0' edge of DE. 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 = '1'. A data input of 'all l'
produces an output level within one LSB of VREF. A data input of 'all
0' produces an output level of OV. Response is line~.

<'

\

PR2250
Sec t , 4 12-A2
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ADC0809

An 8-bit analogue/digital converter incorporating input switching to
select anyone of eight applied inputs by means of. 3-bit address.
Address input is activated by setting ADDRESS LATCH ENABLE input to 'I'.
The A/D convertec uses a switched resistive network supplied by ~ 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 = '1', 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 returns to '1'. Outputs are
taken via tri-state buffers. When OUTPUT DISABLE = '0', outputs are
availabie; when OUTPUT DISABLE = '1', all outputs are high impedance.

CDP1823

A l28-word, 8-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, CS2, 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 se t to '0', and should be at '1'
during a 'write' cycle. Output data is valid until either MRD is set to'
'1', the device is de-selec ted. or after the access tim~ (typically
200nSj of an address change has elapsed. MAO to ~~6 are address inputs.
HWR is I memory wr i te I •

Is sue 2
Sept. 79 12-A3
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INTERFACE MODULE

!,--,

1. FUNCTIONAL DESCRIPTION

;:~':.,-' .!" .:....

I '

1.1 The interface module is fitted in the PR2251 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.

2. CIRCUIT DESCRIPTION

2.1 The circuits will be described in terms of that between pin 1 of PLI and
pin 1 of PL2. The input from the master receiver is fed onto pin 10 of
ICl, which is returned to OV via lOOk ohm. The output, also returned ,to
OV via lOOk ohm, is taken' from pin 11 and is fed to the slave receivers
via pin 1 of PL2. The control input is applied to pin 12.

2.1.1 A power control circuit consisting of 01-4, Cl and HI is provided. +15V
is fed into this circuit from both the master receiver and the slave
receiver. When both +15V i~puts are pr es emt , Dr and D2 conduct. This
produces logic '1' at D3-D4 junction, causing the switches t o scl os e and
completing the paths betwe~n master receiver and slave receiver.

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

3. TEST DATA

3.1 General

The procedure outlined
procedure and need not

3.2 Test Equipment

1n the following paragraphs forms a complete
be used to locate individual faults.

~

tes t

The following items of test ,equipment are required:

1000 ohm resistor.

Oscilloscope (general purpose).

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

3.3 Functional Tests

3.3.1 Apply a sine wave signal input of 2.5V peak-to-peak between all the
inputs strapped together and OV.

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

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

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

3.3.5 Replace the first 15V supply and remove the other. Check that again all
the out~ts stop.

Issue 2
June 79 13-3
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4. COMPONENT LISTS

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

Ci rcuit
ReL Descri~tion and Tolerance ~~nufacturer and Ref. Part No.

- Panel Printed Circuit Plessey 419/2/18066
- Socket, Semi-Conductor Texas 14L DIL C831402 508/4 Ii.2194 /002

Cl Capacitor O.OluF ~ 5% 400V Siemens V32560 435/4/90317/029
ICI-8 Integrated Circuit Motorola MC14066BCL 445/4/10796
IC9-15 Resistor Package, 10 lead Beckman 785-1-RIOOK 403/4/07080/008
Rl,2 Resistor lOOk + 2% Electrosil TR4 403/4/05525/100
Dl-4 Diode - Texas IN4148 415/4/05720
PLl Plug, Electrical Cannon DD51223-1 508/4/28805/005

Connector Assembly (705/1/12560)

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

PL2 Plug, Electrical Cannon DD-50P 508/4/28010/007
- Adaptor Cable to Elec Cannon DD51216-1 508/4/22125/005

Plug-Socket ~

•

,

"--

PR2250
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TABLE 1 KEY ANALOGUE LEVELS

"
",

INPUT(S) _ OUTPUT(S)
MODULE HODE SIGNAL SOCKET SIGNAL SOCKET

1 ALL 15500kHz AH, 30% AERIAL 1500kHz, -3dB w.r.t. SKH
mod, ImV rms, 50 ohm input s i g , , 50 ohm

I from Sig. Ce n ,
i

i !
'I' 2 'I' ALL LO(l); from Module 9 SKG 65000kHz, +4dB +0 -2 SKC

SKA, 65000kHz to w.r.t. Module lout-I
\ 94999. 99kHz, 8dBm put, 50 ohm

'I +3, 50 ohm. '.' -
, Signal; from Module SKA II

I 1 SKH'(unchanged). II

I I

3 ALL I LO(2)'~ t.; Module 91 SKH 1400kHz, +10dB ::.2 I SKB
SKB 63600kHz, 8dBm I w.r.t.Module 2 out pu t]

- , +3, 50 ohm. 1000 ohm (Measured i
, Signal; from Module with 50 ohm meter) I
~ I 2 SKC (unchanged). i

! I ! J

i
cUSB, F, ) I 1400kHz, 15mV r an vs . SKF

ISB, CW & ) +2dB, 50 ohm.
0.1 B/W ) Signal; from -
AM, ISB ) Module 3 SKB 1400kHz, lOmV r .m vs . SKC I

4 ) (unchanged: SKA +2dB, 50 ohm. ,
LSB, ISB ) measured wi th 1400kHz, 10mV r vm . s.' SKE Ii

) a 50 ohm meter) +2dB, 50 ohm.
CI-! not ) 1400kHz, 20mV r vm vs • SKF
0.1 B/I-! I) +2dB, 50 ohm., -,

i ;

AM, ISB Signal; from Module SKA
i i 4 SKC (unchanged).

USB, ISB Signal; from Module SKB
! (U), CW, 4 (unchanged).

F not 0.1
, LSB, ISB Signal; from Module SKD I

(L) 4 SKE (unchanged). ,
ALL 1. 4MHz LO; from SKC I

Module 6 SKA (un-
changed). (50 ohm
meter) •

5 ALL 11.5MHZ LO; from S,KE

I
Module 6 SKC {un--

I changed). (50 ohm I

.: i meter) . .
ALL '100kHz IF' outputs. II SKF

100mV r.m.s. +20mV,
i 50 ohm, or" as-set i

up. ~

ALL Variable level audio .'

< ;~o~~:~ker and.

AL2
July SO,
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TABLE 1 continued

';> (

I INPUT(S) OUTPUT(S)
NODULE HaDE SIGNAL SOCKET SIGNAL SOCKET

I
I

6 £SB Signal; from Nodule SKE 1400kHz (r.ominal) SKA
I 4 SKF (unchanged). [,

I· Ref; from Nodule 7 ; SKG 10mV r.m.s, 1000 ohm SKC

\

SKA (unchanged). (measured with 50
ohm meter).

7 \1 ALL - - 1000kHz. 290mV. SKA

i
r.m.s. 50 ohm.

I
65000kHz to SKA
94999.99kHz, 8dBm
+3, 50 ohm (L01).

9 ALL - - 63600kHz, 8dBm ~3. SKB
50 ohm (L02) .

.

~ (.

t

,.

~

PR2250
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(
INTERCONNECTIONS

1. INTRODUCTION

All the electronics of the PR2250 Series receivers are situated in the
various modules, and are interconnected in the receiver frame by either
flat flexib~e multi-way plastic strips or by co-axial cable links. As
the front panel also forms a module, the large amount of fixed wiring
associated with a conventional non-removeable front-panel is eliminated;
instead a maximum (according to the model of receiver) of three flat
flexible multi-way connectors carryall lines to the front-panel. The
physical layout is described in Section 3, Chapter 1.

2.

2.1

DESCRIPTION

RF Interconnections

All r.f. interconnections are made by lengths of RG174/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.

2.2 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 conn~ctors

on multi-way strip connectors 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.

3. VARIATIONS
••

3.1 The interconnection harness is standard on all PR2250 Series receivers.
PR2251 receivers do not employ al~ 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.

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

3.3 PR2251 Receivers employ an Interface Module as an input buffer on incom­
ing control lines. This module is defined in terms of interconnections
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.

.<
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