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WARNINGS

MOS CIRCUIT DEVICES

1. THIS EQUIPMENT CONTAINS MOS INTEGRATED CIRCUITS. THESE CAN EASILY RE DAMA-
GED BY VOLTAGES GENERATED BY ELECTROSTATIC CHARGES. PROTECTION IS ESSENTIAL
DURING ALL STAGES OF HANDLING (INCLUDING TRANSPORT AND STORAGE) UNTIL THE
ITEM IS FINALLY INSTALLED ON A PRINTED-CIRCUIT PANEL.

2. THE FOLLOWING RULES ARE RECOMMENDED WHEN HANDLING MOS COMPONENTS :

(1) PACKING PACK IN A CONDUCTIVE PACKAGE WITH ALL LEADS SHORTED TOGE-
THER. -

(2) CLOTHING PERSONNEL HANDLING M0S DEVICES SHOULD WEAR COTTON OUTER
CLOTHING. THEY SHOULD NOT WEAR OUTER CLOTHING OF MAN-MADE
FIBRES SUCH AS NYLON.

(3) EQUIPMENT ALL WORKBENCH EQUIPMENT SHOULD BE EARTHED TO ONE POINT.
IDEALLY, THE TOP OF THE BENCH SHOULD BE OF EARTHED CONDUCT-
IVE MATERIAL.

(4) SOLDERING USE A TEMPERATURE-CONTROLLED IRON SET TO A TEMPERATURI:E NO
HIGHER THAN 315°C (600°F).

A.C. SUPPLY

THE A.C. POWER SUPPLY CABLE HAS THREE CORES, COLOURED BROWN, BLUE AND GREEN/
YELLOW. THESE COLOURS ARE THE CURRENT BRITISH STANDARD, INDICATING:

LINE (U.S. 'PHASE') ¢ BROWN
NEUTRAL (U.S. '"COMMON') : BLUE
EARTH (U.S. 'GROUND') : GREEN/YELLOW

THE SYSTEM IS INTENDED FOR USE WITH A SUPPLY WHERE THE NEUTRAL IS EARTHED AT THE
GENERATING STATION. SINGLE-POLE ON-OFF SWITCHES ARE ALWAYS CONNECTED IN THE
BROWN (LINE) CORE. THE GREEN/YELLOW CORE SHOULD BE CONNECTED TO EARTH VIA A
CABLE OF RESISTANCE LESS THAN 0.5 OHMS: THIS IS A POWER-SUPPLY SAFETY EARTH AND
WILL NOT NECESSARILY ACT AS AN R.F. SIGNAL EARTH.

THE PR2250G RECEIVER IS NOT IS FITTED WITH AN A.C. POWER ON-OFF SWITCH. A
RECEIVER IS THEREFORE POWERED WHENEVER A.C. POWER IS PRESENT AT PL1 OF MODULE

8. RECEIVERS SHOULD BE CONNECTED TO THE A.C. SUPPLY VIA AN EXTERNAL ON-OFF
SWITCH COMPLYING WITH THE CURRENT LOCAL REGULATIONS APPLICABLE TO THE CUSTOMER'S
INSTALLATION.

DO NOT WITHDRAW A RACK-MOUNTED RECEIVER WITHOUT FIRST BREAKING THE EXTERNAL A.C.
POWER SWITCH AND REMOVING PL1 FROM MODULE 8. :

A 70V D.C. POTENTIAL IS FED FROM MODULE 8 TO MODULE 9. ALL A.C. POWER SUPPLY
VOLTAGES ARE CONTAINED WITHIN MODULE 8. NO OTHER DANGEROUS VOLTAGES ARE EM—
PLOYED.

PR2250G i
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Frequency Range:

Modes of Reception:

Frequency Stability:

Bandwidths:

Sensitivity:

Tuning speed:

Tuning:

Tuning Accuracy:

A.G.CC:

A.G.C. Time-constant:

July 81

TECHNICAL SUMMARY

10kHz to 29.99999MHz continuous coverage in 10Hz
steps. Synthesiser allows tuning down to zero.

CW(Al), AM(A2,A3), USB(A3A,A3H,A3J), LSB(A3A,
A3H,A3J), ISB(A3B), FSK(Fl) with external
demodulator, Piccolo.

Defined by external standard.

Filter 3dB points 6dB points 60dB points

8kHz - fo + 4kHz fo + 10kHz
1.2kHz  fo + 600Hz - fo + 1.8kHz
300Hz fo + 150Hz - fo + 1.2kHz
100Hz fo + 50Hz - fo + 300Hz
USB ( fo + 3kHz - fo + 3.9kHz

( fo + 250Hz - fo - 650Hz
LSB ( fo - 250Hz - fo + 650Hz

( fo - 3kHz - fo - 3.9kHz
Piccolo fo - 360Hz - fo OHz

fo - 660Hz - fo - 1kHz
Mode S + N Input Bandwidth
N
SSB 15dB 1wV e.m.f. 3kHz
CW 18dB 1uv 300Hz
AM 10dB 3uV e.m.f. 8kHz
(30% mod.)

Piccolo 184B 2uV 300Hz

Sensitivity drops below 100kHz;

Typically 10mS (20mS max.) for any frequency
change.

(1) Continuous tuning from 10kHz to 29.99999MHz
in 10Hz steps by synthesiser operated from
optical encoder.

(2) Control rate selectable at either 1kHz or
20kHz per control knob revolution.

(3) Frequency setting to any point by digital
key-pad.

(4) Frequency readout by digital LED display.
Minimum frequency change is 10Hz.

Less than 4dB change in output level for 120dB
change in input level from A.G.C. threshold of luV
e.m.f.

Attack time-constant fixed, between 5 and 10mS.

Decay time-constant is operator selectable from 10
sec., 2 sec., and 0.2 sec (nominal).

PR2250G
1 Sect.l



R.F. Input:

I.F. Output:

Audio Outputs:

Audio frequency response:

Meter Indications:

Spurious Responses:

Blocking:

Cross—modulation:

Inter-modulation products:

PR2250G
Sect.l

(1) Variable over + 8kHz in CW mode.

(2) Fixed in F mode, providing an offset frequen-
cy preset in 100Hz steps by internal links.

50 ohms. Can accept up to 5V r.m.s. continuous or
30V r.m.s. for up to 15 minutes without damage.

100kHz, 100mV into 50 ohms. Two isolated outputs
are available.

(1) 1 watt internal loudspeaker.

(2) Two headphone jack sockets, 600 ohm, 20mW
level.

(3) 2 watt 4/8 ohm external speaker line.
(4) Two line outputs, 600 ohm, 10mW level (When
working in ISB mode, one is USB and the other

is LSB).

Less than 27% distortion, with hum modulation at
least 50dB down.

(1) AF:- Audio output level

(2) RF:- Input level on dBuV

(3) LO(2):- 2nd LO drive

(4) LO(l):- 1st LO drive

(5) ZERO BEAT

(6) DC Supplies:- 'coloured band' meter indica-
tions of output levels from
P.S.U.

(1) External:- greater than 80dB rejection.

(2) 1Internal:- less than 0.3uV e.m.f. equivalent.

With the receiver tuned to any frequency between

100kHz and 30MHz and a wanted signal of 1lmV, the

level of an unwanted signal at least 20kHz removed

which will reduce the output by 3dB greater than

1V e.m.f.

Better than -20dB for interfering signals at least
20kHz removed and of greater than 0.5V e.m.f.

(1) In Band:- Line output better than 35dB down;
IF output better than 60dB down.

(2) Out of Interfering signals of 32mV e.m.f.
Band:- (90dBuV) at least 20kHz removed
produce intermodulation products
of less than luV e.m.f. at the
tuned frequency.
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Desensitisation:

Synthesiser frequency purity:

Re-radiation:

Power Requirements:

Environment:

Dimensions and Weight:

With an unwanted signal at least 20kHz removed and
of 30mV e.m.f., no more than luV e.m.f. of noise
is produced in a 3kHz bandwidth.

Incidental FM is less than 1Hz r.m.s.

Less than 15uV at lst L.0. frequency into an
antenna load of 50 ohms.

105 to 130V or 200 to 250V, 45 to 450Hz, single-
phase. Power consumption 90VA approxe.

(1) Operation:= =20°C to 55°C (-4°F to 131°F),
95% R.H.

(2) Storage:- =40°C to +70°C (40°F to 158°F),
95% R.H.

Width:= 440 mm (17 3/8 ins)
Height:= 178 mm (7 ins)
Depth:- 460 mm (18 1/g ins)
Weight:— 22kg  (48.51b)

CONNECTION OF PR2250 SERIES RECEIVERS TO

BRITISH POST OFFICE PRIVATE CIRCUITS

British Post Office approval exists for the connection of PR2250 series recei-
vers to Post Office Private Circuits under the following conditions:

(1) Each receiver shall be connected to the Post Office lines via Brent type
IC1711 line isolating transformers. The earth connection of each isolating
transformer must be connected directly to the safety earth of the system.

(2) The audio line output levels of each receiver shall be set to -13 dBm,
+0 -2 dBm and the line output adjustment controls shall be sealed at this
setting. Sealing by use of paint or varnish is acceptable.

July 81
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GENERAL DESCRIPTION

INTRODUCTION

The PR2250G is a double-superhet communications receiver providing con-
tinuous coverage of the frequency range 10kHz to 30MHz, and allows for
the reception of AM, CW, SSB, ISB, FSK and Piccolo signals. The syn-—
thesised BFO can be internally set in 100Hz steps to accommodate fre-
quency offsets up to 8kHz.

A conventional tuning control provides continuous fast or slow frequency
control without any need for band-changing. 1In addition, a keypad pro-
vides for instant frequency access as required. Instant recall of up to
sixteen frequencies, together with their respective mode, bandwidth, and
a.g.c. settings, is also provided.

The PR2250G receiver is 7 ins (178 mm) high, 19 ins (483 mm) wide, and 18
ins (458 mm) deep from front to back. It may be used free-standing or
rack-mounted. Weight is 48.5 1b (22 kg). The PR2250G operate from a
100-125V or 200-250V single-phase a.c. power source of 45-450Hz, and
consume approximately 65VA. A 50 ohm antenna is required. Head-phone,
line, and internal speaker audio outputs are provided.

The receiver is made up from plug-in modules mounted in a case. The
front panel and its associated control circuit panel also form a remove-
able module. All modules form functional entities, and all can be
changed without workshop facilities. All modules can be removed and
replaced without using special tools.

BASIC TECHNICAL DESCRIPTION (Fig.l)

The received signal from the antenna is filtered in Module 1A by a fixed
low pass filter.

After filtering, the received signal is applied via a wide—band a.geCo-
controlled amplifier to the first mixer, Module 2. The lst local
Oscillator input to this mixer is provided by a synthesiser, Module 9,
which produces a variable-frequency output of stability equal to the
frequency standard. Frequency control is exercised via the logic,
Module 10, either from the front-panel tuning controls or from a remote
position by digital commands.

The 65MHz 1lst IF output from Module 2 is amplified and applied to the
second mixer, Module 3D. The 2nd local oscillator frequency is fixed at
63.6MHz, and is also supplied by the synthesiser, in Module 9. The
l.4MHz 2nd IF output is selected by one of a band of five crystal filters
which, under front-panel (or remote) control, determine reception
bandwidth.

The filtered 2nd IF signal is amplified by an a.g.c.~controlled circuit,
Module 4, and applied to the detector circuits. The signal detectors are
contained in Module 5, while the a.g.c. detector is contained in Module
4. The decay time constant of the a.g.c. is operator—-variable.

The signal detectors consist of an evelope detector (used in AM mode ) and
two product detectors (use in F, CW, P and SSB modes). The appropriate
detector is selected by the operator's 'MODE' control. The product
detectors are fed with an input from the BFO in Module 6; this input can
either be:

(a) Locked to the external frequency standard.

PR2250G
1-3 Sect.2
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(b) Varied over + 8kHz by the front—panel 'BFO' control.
(c) Locked to an incoming pilot carrier.

For 'F' mode (fixed offset), the BFO fixed offset value is preset by
switches in Module 6. The offset can be changed to suit individual
operational requirements.

The detected output signal is applied to circuits in Module 5 which pro-
duce the following outputs:

(a) Two audio 'line' outputs.

(b) 100kHz 'IF' outputs.

(¢) A front-panel headphone output.
(d) A build in speaker output.

Function control is completely digital and is exercised by the circuits
in Module 10. Audio Gain, BFO, and RF-IF Gain are analogue control.
Front-panel tuning is carried out by setting the frequency on a keypad,
and then tuning 'around' by means of a normal 'feel' manual tuning
control driving an optical encoder. Frequency read-out is by LED
displays indicating to 10Hz.

A maximum of sixteen settings of frequency, bandwidth, mode, and a.g.c.
decay time-constant can be stored in the memory circuits of Module 12A
for use at any time.

The PR2250G contains seven modules plugged in from the front, and two
from the back. The front panel, Module 10, is hinged to the front of the
frame.

The front panel is in two parts. The panel itself is hinged to the
frame. The associated printed-circuit panel is hinged to the back of
the front panel so that, when the front panel is open, the p.c. panel
can swing downward to permit access to the rear of the front panel and
the track side of the p.c. panel.

Connections between Module 10 and the remainder of the receiver are made
by three flat flexible cables. One plugs into Module 12 while the others
plug into connectors on the frame.

The PR2250G provides an output of set frequency, in serial format,
compatable with the PV2277 Mode Select Unit. This output is used to
drive the preselector.

Two PR2250G receivers, coupled together via the Mode Select Unit PV2277,

may be used in a Master—-Slave configuration. Either receiver may be
designated as Master.

1-4 ‘ July 81
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FUNCTIONAL DESCRIPTION

INTRODUCTION

This description covers the PR2250G receiver. Section 4 of the manual
consists of a number of separate chapters, each covering one module.
Each chapter contains a functional description, a circuit description,
and a components list. Section 3 of the manual contains the Mechanical
Description.

SIGNAL-FREQUENCY CIRCUITS

The 50 ohm antenna input is applied to filter circuits in Module 1A, see
Fig.l. The signal is fed via a low-pass filter to the r.f. amplifier,
Module 2. This amplifier is a.g.c. controlled.

1ST IF CIRCUITS

The amplified r.f. signal is applied to the lst Mixer, Module 2. The
second input to the mixer is supplied from the Synthesiser, Module 9A.

The synthesiser consists of a complex phase-lock loop circuit locked to
the IMHz reference input. The phase-lock loop circuits are covered by
Plessey Company patent rights. They produce an output frequency which is
variable in 10Hz steps from 65 to 95MHz. Frequency control of the lst
local oscillator output from the synthesiser is exercised digitally via
Module 10J (the front panel and control circuit module). The desired
frequency can be set from the front panel keypad and manual tuning
control, from the memory or by remote control.

The lower sideband of the mixer output is selected by a crystal band-pass
filter, and applied to an amplifier situated in Module 3D. This
amplifier provides the 65MHz lst IF input to the 2nd mixer.

2ND IF CIRCUITS

The second mixer, situated in Module 3D, receives the 65MHz lst IF output
and a 2nd local oscillator input of 63.6MHz from the synthesiser in Mod-
ule 9A. This local oscillator signal is generated by circuits similar to
those used to generate the lst local oscillator signal. The lower
sideband of the 2nd mixer output is selected by one of a bank of five
band-pass filters. The centre frequencies of all filters are 1.4MHz;
they differ, however in bandwidth and frequency offset as can be seen in
Figure 1. These filters form the reception bandwidth control of the
receiver, and are operator-selected by the 'BANDWIDTH' controls.

The 1.4MHz filtered output from the 2nd mixer is amplified in an a.g.c.-
controlled circuit situated in Module 4, and applied via a 4-way path
splitter to an A.M. filter and three band-pass filters. Filter bands
are:

LSB : 1.4MHz - 250Hz
- 3kHz

)
)
)
USB : l.4MHz + 250Hz ) to -3dB points
+ 4kHz )

)

)

0.1 : 1.4MHz + S0Hz

PR2250G
2-3 Sect.2
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The four outputs are switched by the MODE and BANDWIDTH controls from
Module 10J to four output lines as shown in Table 1.

TABLE 1 : 2ND IF OUTPUT SWITCHING

MODE BANDWIDTH ROUTE
AM | Not relevant | (a) via A.M.filter to amplifier A
(b) wvia 0.1 filter to amplifier C
CW NOT 0.1 (a) wvia A.M.filter to amplifier B

(b) wvia 0.1 filter to amplifier C

CW 0.1 via 0.1 filter to amplifiers B & C

F NOT 0.1 (a) via A.M.filter to amplifier B
(b) wvia 0.1 filter to amplifier C

LSB - (a) wvia LSB filter to amplifier D
& P (b) wvia 0.1 filter to amplifier C
1SB (a) via A.M.filter to amplifier A
- (b) wvia 0.l filter to amplifier C

(¢) wvia LSB filter to amplifier D

(d) wvia USB filter to amplifier B

USB - (a) wvia USB filter to amplifier B
(b) wvia 0.1 filter to amplifier C

The outputs from amplifiers A, B, and D are fed to the detector and audio
circuits in Module 5. The output from amplifier C is fed to the BFO cir-
cuit in Module 6 as a pilot carrier input.

In all operating modes except USB, ISB, LSB and P, the input to the
a.g.c. detectors is taken via the A.M. filter. 1In USB mode it is taken
via the USB filter. In LSB and P modes it is taken via the LSB filter.
In ISB mode two inputs are connected, one from the LSB filter and one
from the USB filter, in order that the a.g.c. circuits may react to both
sidebands.

AGC CIRCUITS

The varying d.c. output produced by the a.g.c. detector circuits is con-
trolled in respect of rise and decay times by the time-constant and
shaper circuits. The decay times can be selected by control from Module
10J. Rise time is approximately 5mS, and decay time can be chosen from
0.2, 2, and 10 seconds. The circuit will react to a short noise pulse on
a substantially steady signal with a rise time (for the pulse) of about
5mS and a decay time of about 50mS. The a.g.c. control output is applied
to the r.f. amplifier and to the 2nd i.f. amplifier. The manual RF-IF
GAIN control operates via the a.g.c. circuits: it is inoperative except
when a.g.c. is switched OFF by the operator.

2-4 July 81



6. DETECTOR AND AUDIO CIRCUITS

6.1 The detector and audio circuits are situated in Module 5. They receive
three signal inputs and two BFO inputs, although not all are applied at
any one time. The three signal inputs are the outputs from amplifiers A,
B, and D as defined in paragraph 4.3. The two BFO inputs are both supp-
lied from Module 6: one is a 1.5MHz signal, while the other is a nominal
l.4 MHz signal. This nominal 1.4MHz signal may be, according to MODE
setting, either:-

(a) 1.4MHz exactly,

(b) 1.4MHz + 8kHz, the exact frequency being determined by the BFO
control, or

(c) 1.4MHz + x, where the value of x is a preset amount capable of
being set in steps of 100Hz by switches in Module 6.

6.2 The output from amplifier A is applied to an envelope detector. The
output from amplifier B is applied to product detector No.l. The output
from amplifier D is applied to product detector No.2. Whichever of these
amplifier outputs is active is applied to product detector No.3: this
detector employs the 1.5MHz BFO input to produce a 'l00kHz IF' receiver
output.

6.3  The outputs from the envelope detector and from product detectors 1 and
2 are applied to a switching circuit controlled by the MODE logic. The
outputs from the switching circuit are applied to the audio output
stages. There are three output stages.

(a) One amplifier feeding speaker and phones.
(b) Line output amplifier No.l.
(c) Line output amplifier No.2.
6.4 The overall switching action, and the outputs produced, can be seen in
Table 2. Note that when ISB mode is selected, the output to the phones
and speaker amplifier is selected by the position of the MONITOR

USB-MONITOR LSB switch: this means that only one sideband of an ISB
signal can be audibly presented.

PR2250G
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TABLE 2 : DETECTOR SWITCHING

MODE | AMPLIFIER | DETECTOR — OUTPUTS

AM C Env. Sp. & Ph., Line 1, Line 2
Prod.3 100kHz IF

CW B Prod.l Sp. & Ph., Line 1, Line 2
C(to BFO) | Prod.3 | 100kHz IF

F B Prod.l Sp. & Ph., Line 1, Line 2
C(to BFO) Prod.3 100kHz IF

USB B Prod.l Sp. & Ph., Line 1, Line 2
Prod.3 100kHz IF

LSB D Prod.2 Sp. & Ph., Line 1, Line 2
& P Prod.3 100kHz IF
ISB A Env. -

B Prod.l Sp. & Ph., Line 1

D Prod.2 Sp. & Ph., Line 2

Prod.3 100kHz IF

The manual volume control only affects the speaker and phones outputs.
The two line output amplifiers have their own preset output level con-
trols.

BFO

Module 6 (BFO), contains the oscillators and associated control circuits
which produce the 1.5MHz and (nominal) 1.4MHz inputs to the detector
circuits in Module 5. Three oscillators are employed. Oscillator 1 is
permanently phase locked to the IMHz reference input from the extermal
standard. Oscillator 2 can be locked to either the 1MHz ref., the 1.4
MHz pilot carrier from amplifier C of Module 4, or the output from
Oscillator 3. Oscillator 3 can be either phase-locked to the 1MHz ref.
or can be directly controlled by either the remote or local BFO control.

Oscillator 1 produces a constant 1.5MHz output to Phase Detector 3 in
Module 5. It is controlled by a phase-lock loop employing a 50kHz refer-
ence input divided down from the 1MHz ref. input.

Oscillator 2 can be controlled by either one of two phase detectors.

With receiver RE-INSERTED CARRIER control set to XTAL, the oscillator is
controlled by the upper of the two phase detectors on Fig.l. The
reference input to this detector is one of two signals, depending on the
receiver operating mode. If the mode is not either CW or F the reference
input is 100kHz signal divided down from the 1MHz ref., and an exact
l1.4MHz output is obtained. If the mode is either CW or F the reference
input is the output from Oscillator 3.

2-6 July 81



7.4  Oscillator 3 output frequency can be controlled in two ways, according to
whether the receiver mode is CW or F. In F mode Oscillator 3 is connec-
ted in a phase-lock loop employing a 100Hz reference input divided down
from the IMHz ref., and an output frequency of 100kHz + x is produced
where x is the value (8kHz max) set (insteps of 100Hz) by the offset
switching: Oscillator 2 then produces an output frequency of 1.4MHz + x.
In CW mode, Oscillator 3 is directly controlled by either the remote or
loca BFO control, and can be manually varied + 8kHz from 100kHz: Oscill-
ator 2 then produces an output frequency of 1.4MHz + 8kHz.

7.5 With the receiver RE-INSERTED CARRIER control set to RECON, Oscillator 2
is controlled by the lower of the two phase detectors on Fig.l. The
reference input to this detector is the 1.4MHz pilot carrier output from
amplifier C of Module 4, and Oscillator 2 then produces an output of
1.4MHz + any variation in the frequency of the pilot carrier. Under
these conditions, a monitor phase detector compares Oscillator 2 output
frequency with the pilot carrier frequency to produce a ZERO BEAT indi-
tion for use on the front-panel monitor meter.

8. CONTROL
8.1 General

The control circuits are housed in Module 10J. The name 'Module 10'
embraces the front panel itself and the circuit board mounted upon it.
These items embody all the controls and logic which form the interface
between the operator and the receiver proper. The control operates in
conjunction with memory circuits contained in Module 12A, which also
enables remote control of the receiver.

8.2 PR2250G Control

The PR2250G receiver has full manual control, and employs Module 10J.
Control functions can be separated into six parts, namely:

(a) Frequency (or tuning) control.
(b) Local-remote control.
(¢) Module control.
(d) Bandwidth control.
(e) AGC control.
(f) Memory control.
8.2.1 Frequency Control

Frequency control can be exercised over an unbroken range from 10kHz to
29.99999MHz from the front-panel in two ways.

(a) By setting in the desired frequency on a keypad, or
(b) By use of a manual tuning knob.
In either case, the frequency is displayed on a bank of 7-segment LEDs.

The minimum frequency step is 10Hz. Control is exercised over the sub-
octave filter in Module 1 and over the lst Local Oscillator output fre-

PR2250G
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quency from the synthesiser. Frequency data is continuously applied to
the memory interface and can be read in whenever desired. Similarly,

stored frequency data is continuously available at the memory interface
and may be used to set up the tuning logic whenever desired.

8.2.2 Local-Remote Control
Local and Remote push-button controls are fitted. In 'Local' the front-
panel controls are operative; in 'Remote', control can only be exercised
via the remote interface of Module 12A.
8.2.3 Mode and Bandwidth Control
8.2.3.1 Mode and Bandwidth controls are to a certain extent interdependent,
inasmuch as selecting some modes automatically selects an appropriate
bandwidth. However, where this is so the automatically-selected band-
width can be over-ridden if so desired. Mode control sets the recei-
ver up to receive any one of seven types of signal, namely:
(a) aM
(b) Cw

(¢) FSK (in F, or 'fixed BFO offset' mode)

(d) USB
(e) LSB
(£) 1ISB
(g) P

Mode control is applied to the BFO, and 2nd IF switching, and the
detector switching (Modules 4, 5, and 6).

8.2.3.2 Bandwidth control selects the 2nd IF bandwidth from five choices.
The five filter bandwidths are:

(a) 0.3kHz Piccolo

(b) 8kHz

(¢) 1.2kHz
(d) 0.3kHz
(e) 0.lkHz

8.2.4 AGC Control

The AGC keys select the desired a.g.c. decay time-—constant or switch off
a.g.c. entirely. The decay time-constant can be selected from:

(a) 10 sec.

(b) 2 sec.

PR2250G
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(c¢) 0.2 sec.

Control is exercised on the a.g.c. circuit in Module 4.
Memory Control

The associated memory in Module 1ZA has sixteen channels. The
front-panel channel selection control allows any one to be selected. All
control settings described in paras.8.2.l. to 8.2.4 can be stored in a
memory channel. Similarly, settings for all these controls may be called
up from a memory channel and set on the controls.

MONITOR FACILITIES

The receiver carries a monitor meter and associated selector switch.
The signal monitor points (M on Fig.l) are:

(a) 1st LO output level (LOl)
(b) 2nd LO output level (LO2)
(c) AGC level (RF)

(d) Audio line output level (AF)
(e) Zero beat

(f) D.C. supplies

POWER SUPPLIES

The power supplies are contained in Module 8C. The receiver is powered
from a single-phase a.c. supply of any frequency between 45 and 450Hz.
Voltage can be either between 100 and 125V or between 200 and 250V.
Power consumption is 90VA. Either one of two power states can exist
after the a.c. supply is connected: these are STANDBY and OPERATE. 1In
standby certain circuits (such as the memory) are powered. All d.c.
outputs are fully regulated and protected.

PR2250G
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MECHANICAL DESCRIPTION

INTRODUCTION

This chapter covers the receiver from the mechanical standpoint. The
structure of each separate major item is described in descending order
of mechanical complexity, and dismantling instructions are given where
applicable.

The receiver is made throughout to metric standards. All dismantling can
be carried out with tools commonly available in an electronics mainten—
ance workshop.

The receiver uses an a.c. power supply cable which is coded to current
British Standards. The electronics of the receiver employ CMOS compo-
nents. Handling warnings on these two points are given on page (iv) of
this manual.

RECEIVER FRAME

General

The receiver frame is an aluminium alloy box structure which houses the
various modules and to which all interconnection wiring is secured. The
front of the structure is closed by the hinged front panel, Module 10J.

Structure

The receiver frame is a box structure of aluminium alloy sheet, open at
both front and rear. The interior of the receiver is divided into three
compartments by vertical aluminium alloy sheet bulkheads which are also
secured to the case and to each other. Plastic runner rails to carry the
various modules are sprung into place in holes punched in the upper and
lower surfaces of the box structure. At each side of the frame a handle
is secured to two machine screws.

Interconnection Harness

All interconnection wiring mounted on the receiver frame is situated on
the two internal bulkheads and on the rear door. These items, together
with the wiring and components carried on them, form Connector and Rout-
ing Board Assembly 630/1/32965. The layout of the harness is shown in
diagrammatic form in Figure (a).

The harness is essentially built round a rigid routing board on the 'fore
and aft' internal bulkhead of the receiver frame, and a multiway flexible
connector on the transverse internal bulkhead of the receiver frame.
These two groups of connections join at the junction of the two bulk-
heads, the flexible connector being soldered to pins on the rigid routing
board to produce a 'T' of connections.

The front end of the routing board carries two multi-pin plugs which mate
with the sockets on two of the flexible connectors on Module 10J. The
rear end of the routing board carries a multiway flexible connector which
terminates in a multi-pin socket which mates with the corresponding plug
on Module 9A. Near the rear end of the routing board a small
conventional cable harness runs from the routing board to the multi-pin
sockets on the rear door.

PR2250G



SOCKET
CONNECTING

10
10 MULTI-pIN  WODULE 84

SOCKETS
REAR DOOR

FLEXI
CONNECTOR

TO MODULE 9%A
SOCKETS AB&E

[ LOl///——\
LOZ/’—‘\\\\\\\\\\

ggAX 100kHz IF (1)
SOCKETS 1 :ﬂg::zuf‘“::::? —_
ON ~
REAR AERIAL §§§§ —
DOOR (ANTENNA) NOTE

\

FULL INTERCONNECTION

MULTIWAY FLEXI!

DATA IS GIVEN IN
2 PLUGS

i

| CH.14 OF SECT. 4 f,,f’cowNEanG
!' |
5

TO MODULE .

CONNECTOR ‘
€ I
2 SOCKETS 7%
ON REAR .’//’
LINE OUTPUT
TRANSFORMERS 8 SOCKETS
FOR FRONT
MODULES
ANTENNA CABLE COAX
//i§§§§dé;;o MODULE 1A CABLES
FIG (a) INTERCONNECTION HARNESS LAYOUT
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2.3.6
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of ten multi-pin sockets into which all modules except Module 9A are
plugged. At its extreme end, it carries the two line output transformers
associated with the 'Line' outputs from Module 5. ‘

Co—axial cabling is run alongside the two bulkheads, as can be seen from
Figure (a). The antenna cable runs directly from the rear door to the
connector which mates with Module 1A the remainder pass via a small plate
carrying connectors which can be separated easily if required.

A full statement of all interconnections can be found in Section 4, Chap-
ter 14, 'Interconnections’'.
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All connections on the rear door terminal strip are made by 4BA machine
screws. Terminal tags having a 3.7mm hole or fork spacing should be
employed.

MODULES 10J
Structure

Module 10J consists in essentials of three basic items; the front-panel,
a pressed sheet-metal chassis, and a frame carrying a large printed-
circuit panel. The front-panel is hinged to the receiver frame, and is
held shut by two 1/4-turn DZUS fasteners situated in the two left—hand
corners. The chassis is secured to the front-panel by four studs. A
frame carrying a large printed-circuit panel is hinged to the lower edge
of the chassis: it is held closed by a single captive screw at the top
centre.

The front-panel display and control components are mounted either on the
front-panel itself or on the chassis immediately behind it. The majority -
of the wiring is in the form of flat flexible multiway cable. Removal and
replacement of control components appears at first sight to be difficult,
but is not so provided that the procedures laid down under 'Dismantling'
are followed.

Electronic Servicing

Electronic servicing normally requires no mechanical dismantling during
the diagnostic stage, but does require access to components. To gain
access to components mounted on the large printed-circuit panel, release
the two DZUS fastenmers which secure the front-panel and swing the front
panel open.

To reach the track side of the printed-circuit panel and some of the
front-panel controls, release the captive screw at the top centre of the
p.c. panel and swing the panel down to lie flat on the bench.

Dismantling

Flexible Multiway Cables.

Removal of a component may involve disconnecting a flexible multiway
cable, either totally or in part. The terminations of these connectors
are of two types; some are soldered and some employ 'push on' pin connec-
tors. Where components are attached to the flexible connectors the
joints are soldered.

Unsoldering a joint on these flexible connectors must be carried out with
de-soldering braid ('solder-wick'). To unsolder a joint, place the wick
on the joint and then place the soldering-iron on top until the solder
has melted from the joint and has run into the wick. Making a soldered
joint on these connectors is the same as on any printed-circuit panel.
When unsoldering a multi-pin termination, de-solder each connection in
turn. When all are de-soldered, the termination can be removed. Short-
term soldering temperature should not exceed 300°C. A 25 watt iron with
a chisel-point bit no larger than 3mm (1/8ins) diameter is recommended.

PR2250G
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3.3.3 To remove a 'push-on' termination the special tool supplied in the Servi-
cing Kit should be used to gently lever the end of the flexible connector
away from the panel. If the supplied tool is not available, a satisfac-
tory substitute can be made from a piece of plastic or hardwood about 3mm
(1/8ins) thick, tapered to a chisel-point at one edge as shown below in
Figure (b). Use a hard plastic such as 'Perspex' or 'Plexiglas'. Do not

use metal tools to remove connectors.

FIG (b) SUGGESTED CONNECTOR REMOVER TOOL
3.3.4 Frequency and Memory Displays

The Frequency and memory displays are mounted on the chassis. Each is
secured to the chassis by two captive screws. To remove either display,
remove the two captive screws. The display concerned can now be pulled
straight out to the rear of the panel.

3.3.5 Module 10J

Before attempting to remove the chassis from the front-panel, detach Mod-
ule 10J from the receiver frame by removing the two screws fixing the
hinge to the right hand side plate of the case assembly.

3.3.6 Chassis Removal

To separate the chassis from the front-panel, the knobs of the MONITOR,
BFO, RF-IF GAIN and AUDIO GAIN controls must first be removed. Each is
secured by two slot-head grub-screws at 90° to each other: the
screwdriver blade should be 2.4mm (3/32ins) wide.

After removing the four knobs, support the chassis while removing the
four slot-head chrome-plated screws visible at the corners of the front-—
panel. The chassis can then be separated from the front-panel. The
front-panel carries the STANDBY-OPERATE switch, the power indicator LEDs,
the speaker, the monitor meter, and the MANUAL TUNING optical encoder.
The remainder of the front-panel controls are mounted on the chassis.

PR2250G
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Rocker Switches

These are of two tyes; one type is used for the power switch, whilst
another is used for the remainder. The power switch is mounted on the
front-panel, and is held by two nylon snap clips. To remove, press to—
gether the clips and withdraw the switch from the front. The remainder
are mounted on the chassis, which must be removed from the front-panel to
change a switch. Each switch is secured by two nuts and bolts to the
chassis.

Potentiometer Controls

In every case these items are secured by the usual nut on a threaded
boss. Removal and replacement follows the conventional procedure.

Optical Encoder

This component is fixed to the front-panel by three M3 machine-screws.
The MANUAL TUNING knob must be removed to expose these screws. When
replacing the knob ensure the felt washer is fitted between the knob and
front-panel. The 'feel' of the knob may be adjusted by changing the
pressure between the knob and felt washer.

LED Indicators

All LED indicators stand off on their own leads from their attachment
points. When soldering a replacement LED in place, ensure that its posi-
tion and lead length is such as to allow it to enter the appropriate
front-panel hole easily. Use the jig provided in the servicing kit.

All LED indicators except the two which indicate STANDBY and OPERATE are
mounted on the chassis or on the display assembly; the two mentioned ex-
ceptions are mounted on the front—panel. The flat on the body of the LED
is next to the cathode lead.

Push—-button Controls

All push—button controls are mounted on the chassis, but the chassis need
not be removed from the front panel to change a push—-button. Each compo-
nent is held by the two pins on its rear surface being soldered to a
printed-circuit strip. To remove a component, de-solder the two connec-—
tions and pull it straight out through the front-panel. The knob is a
push fit on the control, and must be transferred to the new component.
The new component is then inserted through the front-panel until its two
pins are visible through the appropriate holes in the printed-circuit
strip. With an assistant holding the push-button down (i.e. pressed),
solder the two pins to the strip. Cut off any excess pin length which
protrudes after soldering and ensure no sharp edges remain.

Speaker

The speaker is attached to the back of the front-panel by nuts on four
fixed studs. The grille and protective cloth are held between the
speaker and the panel. It is necessary to separate the chassis from the
front-panel to reach the fixing nuts.

PR2250G
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3.3.13 Monitor Meter

The monitor meter is secured to the chassis by nuts on two 4=40UNC studs
integral with the meter. These studs enter the chassis from the front.
To remove the meter, take off the nuts from these studs and pull the
meter out through the front of the panel.

4, MODULE 9A
4.1 General

Module 9A is structurally more complex than the remainder of the modules.
It consists in essentials of a metal box carrying a motherboard into
which plug fourteen printed-circuit panels. The box provides a high
level of r.f. screening which is vital to the operation of the receiver.

4.2 Structure

4.2.1 Module 9A consists of a metal case carrying a motherboard on which are
fourteen connectors. The assembly can be seen in Figure 1. A prin-
ted-circuit panel plugs into each connector, and all fourteen are held in
place by a sheet metal cover plate secured by M2.5 machine-screws. The
motherboard side of the box is enclosed by a similar coverplate. At one
end of the box structure a separate cover protects a small printed-
circuit panel and four power regulators. A multi-pin connector and six
co—axial sockets carry the connections between Module 9A and the
remainder of the receiver.

4.2.2 The r.f. screening provided by Module 9A box structure is vital to the
gperation of the receiver. If screening is inadequate due to missing
cover screens or crinkle washers, the receiver cannot be guaranteed to
meet its performance specification in respect of spurious responses and
antenna re-radiation of local oscillator frequencies.

4.3 Dismantling

4.3.1 Testing of any one of the fourteen plug=in printed-circuit panels is car-
ried out by mounting it on an extender card which is supplied in the re-
ceiver servicing kit. The top cover-plate is first removed by detaching
the M2.5 machine-screws and crinkle washers: this exposes the fourteen
p.c. panels. Note that they, and their sockets, are 'letter' coded but
do not run in alphabetical order.

4.3.2 Each p.c. panel is held between runner rails, and is a push fit into an
edge connector socket on the motherboard. Always insert or remove a
panel with a straight push (or pull). Always use the removal tool from
the accessory kit. Bending a printed-circuit panel beyond a very small
amount may cause cracking; such cracks can develop later into
intermittent faults which are difficult to diagnose and even more diffi-
cult to repair.

4.3.3 Access to the motherboard (PCB2) is gained by removing the bottom cover-
plate. Normally no further dismantling is necessary, but if it should be
necessary to remove the motherbecard this can be done by first unsoldering
the lines from the six co-axial sockets and from the multi-pin connector
and then removing the machine-screws which secure the motherboard. The
panel can then be lifted out. Never remove the motherboard without first
making a clear sketch of the connections to be removed.

PR2250G
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The small printed-circuit panel (PCBl) and the four power regulators can
be reached by removing the small end cover: the panel is secured by two
machine-screws. Each power regulator is secured to the main frame (em-
ployed here as a heat-sink) by a single machine-screw. Regulators ICIl,
IC2, and IC3 are in direct contact with the frame; IC4 is insulated from
the frame by a square plastic washer and by a flanged insulating bush be-
tween the regulator and the retaining screw. In all four cases a film of
heat-sink compound is applied in the manner usual for such assemblies.

MODULE 8C
General

Module 8C is the power supply unit and, when installed in the receiver,
its rear face is exposed. This face carries the a.c. power input
socket, the a.c. power voltage-selector panel, and the various power
fuses.

Structure

The components of Module 8C are fitted on five of a total of six rectang-
ular aluminium alloy plates, and are connected by a cable-harness which
links the five plates. One plate carries a further assembly which houses
regulators ICl, IC2, RECl, 2, and 3; this assembly is also linked by the
harness to the remainder.

The six plates assemble into a rigid box structure. They are secured by
machine screws which engage with the four square section bars mounted on
the rear plate, see Fig.(c).

Dismantling

The layout of the items can be seen in Figure 2. After removing all
machine screws, the whole module can be 'unfolded' to lay flat on a work-
bench with all electrical components facing upwards. Power may be app—
lied for test purposes while the module is in this state, but it must be
remembered that live a.c. power points are then exposed.

It is not always necessary to fully dismantle the module: the printed-
circuit panel can be reached by unfastening the top plate only, and vis-
ual inspection can be carried out by removing either the top plate or a
side plate. '
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FIG (c) MODULE 8C BASIC STRUCTURE
6. MODULE 12A

6.1 General

Module 12A is similar to the single-p.c.b. modules in construction,
except that it houses two printed-circuit panels.

6.2 Structure

6.2.1 The module frame consists of two end-plates connected by four lengths
aluminium alloy section. Each end-plate is secured by four pan—head
cross-point self-tapping screws. Each length of alloy section forms a
rail which slides in a receiver frame groove to act as a runner and as
locking key.

6.2.2 Each side of the frame is closed by an aluminium alloy sheet cover
secured to the frame by four self-tapping screws.

6.2.3 Each printed-circuit panel is 187mm (7 3/8 ins) by 146mm (5 3/4 ins)
wide. On each, a projecting edge-connector occupies one short side.
These edge-connectors project through cut-outs in the sides of the fra
back-plate to form module-to-chassis connectors. Each panel is secure
to the frame rails by four self-tapping screws.

PR2250G
Sect.3 1-10 July



6.2.4

6.3

7.1

7.2

7.2'1

7.2.2

7.2.3

7.2.4

7.2.5

7.3

7.3.1

July 81

A rechargeable battery is mounted on the inner surface of the rear back
plate.

Dismantling

All components are mounted on the inner sides of the printed—-circuit
panels, and therefore access can only be gained by removing a cover and
one printed—circuit panel. NOTE. It is not expected that electronic
fault-finding to component level will be carried out on Module 12A, as
diagnosis in a micro-processor controlled circuit involves the use of a
computer to replace the microprocessor. Module 12A, if faulty, should be
replaced on a manufacturer's 'service exchange' basis.

SINGLE PCB MODULES

General

This description is common to all modules except 8C, 94, 10J and 12A.
Module 2 varies slightly in some respects, and these variations are
covered in the text of this description.

Structure

The module frame consists of two end-plates connected by two lengths of
aluminium alloy section. Each end-plate is secured by two pan—head
cross—-point self-tapping screws. Each length of alloy section forms a
rail which slides in a receiver frame groove to act as a runner and as a
locating key.

One side of the frame is closed by a flat aluminium alloy sheet secured
to the frame by self-tapping screws; this covers the 'non—component' side
of the printed-circuit. The other side is covered by a folded aluminium
alloy sheet secured to the frame by self-tapping screws; this covers the
'component' side of the printed-circuit.

On Module 2, high dissipation transistors are used: these require heat-
sinks. The transistors are mounted on the 'non—component' side of the
printed circuit, and fit into cylindrical heat-sinks secured to the flat
cover—plate. Each heat-sink is secured to the cover plate by an M3 screw
and insulating bush, and can move about + 0.5mm (+.020ins) from its
nominal position to allow for slight component and printed-circuit
dimensional tolerances.

The printed-circuit panel is 175mm (6 7/8ins) long by 1l46mm (5 3/4ins)
wide. A projecting edge-connector occupies one short side. This
edge-connector projects through a slot on the frame back- plate to form
the module-to—-chassis connection.

The printed—circuit panel is secured to the frame rails by four self-
tapping screws; in some modules it is held clear of the rails by tubular
spacers. The panel is of glass re-inforced plastic, and carries tracks
on both sides.

Dismantling

Removal of a printed—circuit panel from the frame is not necessary for
normal servicing and component replacement.

PR2250G
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Receiver Assembly

Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
- HF Receiver Assembly Plessey PR2250G 630/1/33300/007
- Case Assembly Plessey 630/1/32979
5B-4D Connector Assembly Plessey 702/1/20092/001
5C-6A Connector Assembly Plessey 702/1/20092/002
5D-4E Connector Assembly Plessey 702/1/20092/003
2C-3A Connector Assembly Plessey 702/1/20092/004
3B-4A Connector Assembly Plessey 702/1/20092/005
5A-4C Connector Assembly Plessey 702/1/20092/006
SKD-9B | Connector Assembly Plessey 702/1/20092/007
SKE-9C | Connector Assembly Plessey 702/1/20092/008
SE-6C Connector Assembly Plessey 702/1/20092/009
1H-2A Connector Assembly Plessey 702/1/20092/010
9F-SKA | Connector Assembly Plessey 702/1/20092/011
4F-6E Connector Assembly Plessey 702/1/20092/012
Case Assembly (630/1/32979)
Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
- Routing board and Plessey 630/1/32965/002
Connector Plate Assembly
- Tie Block Plessey 630/2/35349
- Frame Assembly Plessey 630/1/33040
Routing Board and Connector Plate Assembly (630/1/32965)
Circuit
Ref. Description and Tolerance Manufacturer and Ref. Part No.
- Connector Plate Comp. Assy. [ Plessey 630/1/32934
- Divider Plate Assembly Plessey 630/1/32938
- Stop Plate Assembly Plessey 630/1/32942
- Bracket Assembly Plessey 630/1/32945
- Routing Board Assembly Plessey 419/9/18116
- Connector Assembly Plessey 702/1/20091/001
- Connector Assembly Plessey 702/1/20091/002
- Connector Assembly Plessey 702/1/20091/003
- Connector Assembly Plessey 702/1/20091 /004
- Connector Assembly Plessey 702/1/20091/005
- Connector Assembly Plessey 702/1/20097/001
- Connector Assembly Plessey 702/1/20097/002
- Connector Assembly Plessey 702/1/20097/003
- Connector Assembly Plessey 702/1/20097/004
- Connector Assembly Plessey 702/1/20097/005
- Connector Assembly Plessey 702/1/33385
- Cableform Assembly Plessey 702/1/33366
- Cableform Assembly Plessey 702/1/33367
- Hinged Rear Panel Assembly | Plessey 630/1/33035

Continued ...

PR2250G
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Routing Board and Connector Plate Assembly (Continued)

Circuit
Ref. Description and Tolerance Manufacturer and Ref. Part No.
- Retaining Plate Plessey 630/1/32966
- Spacer Plessey 630/2/33060
- Clamping Strip Plessey 630/2/32996
- Plug, Electrical Fixed Cannon DC37P 37 way 508/4/28179/002
- Socket Electrical Fixed Cannon DE9S 9 way 508/4/22145/010
- Socket Electrical Fixed Cannon DD50S 50 way 508/4/28010/008
- Sliding Lock Assembly Cannon DE51224-1 508/4/28865/001
- Sliding Lock Assembly Cannon DD51223-1 508/4/28865/005
- Sliding Lock Post Cannon D53018 508/4/29198
Terminal Board 12 way Cinch R44/77/903D/12M | 703/4/98025/011
- Terminal Lug Tucker G369-4 703/9/98048/018
Connector Plate Component Assembly (630/1/32934)
Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
- Connector Plate Assembly | Plessey 630/1/32961
- Securing Block Plessey 630/1/32973
- Socket, Electrical Cannon GO5 Edge Conn. | 508/4/22097/002
24 x 24 way
- Socket, Electrical Cannon GO5 Edge Conn. | 508/4/22097/001
24 way
- Transformer AF Gardner Type AM106 406/4/31756/007
- Terminal Lug Ross Courtney Type 703/9/03812/014
201051xM3
Divider Plate Assembly (630/1/32938)
Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
- Divider Plate Plessey 630/1/32937
Stop Plate Assembly (630/1/32942)
Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
- Stop Plate Plessey 630/2/32941
PR2250G
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Bracket Assembly (630/1/32945)
Circuit
" Ref. Description and Tolerance | Manufacturer and Ref. Part No.
- Bracket Plessey 630/2/32944
Connector Assemblies (702/1/20091/001 to /005)
Circuit
Ref. Description and Tolerance Manufacturer and Ref. Part No.
- Plug, Electrical RF Free Belling Lee L1465A/K/FP | 508/9/21838
- Socket, Electrical RF Free | Belling Lee L1465/K/BS | 508/4/22059
- Cable R.F. Suhner RF174/U 330 mm 998/4/70537/001
Connector Assemblies (702/1/20097/001 to /005)
Circuit
Ref. Description and Tolerance. Manufactuer and Ref. Part No.
- Socket, Electrical RF Belling Lee BLL004/0703 | 508/4/22133
Fixed
- Plug, Electrical RF Fixed | Belling Lee L1465A/K/FP | 508/9/21838
- Cable RF Suhner RF174/U 530 mm 998/4/70537/001
PR2250G
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PR2250G MODULE CONTENT

1. GENERAL

This chapter defines fully in tabular form, the PR2250G receiver.

TABLE 1 : OUTLINE CIRCUIT CONTENT OF MODULES

MODULE

FUNCTION

1A

30MHz LP Filter

lst Mixer, 65MHz lst IF
Filter

3D

2nd Mixer, l1.4MHz 2nd IF
Filters; 0.3 (Piccolo)
8, 1.2, 0.3, and 0.1kHz

2nd IF amp., 3kHz SSB
Filters. O.lkHz filter

Audio processing

BFO, Recon. Carrier
Fixed offset.

8C

Power Supply Unit

9A

Synthesiser:-
LOl, 65-95MHz
L02, 63.6MHz

10J

Front panel, Mode, AGC,
B/W, Freq. set, encoder
manual controls

12

Remote control, memory
and mode select interface

July 81
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MODULE 1A : RF FILTERS

FUNCTIONAL DESCRIPTION

Module 1A contains the low pass r.f. filter via which the antenna input
is applied to the r.f. amplifier in Module 2.

CIRCUIT DESCRIPTION

The antenna signal is applied via SKA to a low-pass filter formed by L1,
L2 and L3 together with associated capacitors; 3dB point is 32MHz.

The output of this filter is connected directly to SKH.

TEST DATA

The procedures outlined in the following paragraphs form a complete test
procedure and need not be used to locate individual faults on the module.

List of Test Equipment

Signal Generator range 10kHz-50MHz, O/P level of 100mV EMF into 50 ohms.
Frequency Counter (up to 35MHz) e.g. Racal 9911.

R.F. Millivoltmeter, range 1 to 100mV, frequency range 100kHz to 30MHz

50 ohm load.

Polyskop. (Test equipment which will display the response curve of a
tuned circuit, i.e. a frequency swept oscillator combined with a suitable
display). These tests are written on the assumption that a Rhode &

Schwarts polyskop is used.

Alignment and Functional Tests

The cores of the inductors should be adjusted for minimum inductance,
i.e. the cores fully unscrewed.

Connect the RF millivoltmeter and 50 ohm load to SKH, and the counter to
signal generator high level output so as to read the output frequency.
Set the signal generator to 32MHz and connect to SKA. Slowly screw—in
the inductor cores until the response on the millivolt- meter just starts
to drop (= 0.2dB). This may follow a slight increase in reading.

Check the overall response of the filter firstly on the Polyskop and then
by varying the signal generator frequency and noting the millivoltmeter
response. The response should be -3dB at 32MHz and not less than -40dB
at 38MHz.

Inspection

The module should be inspected to ensure that no damage has been caused
during testing and that no inductor cores are loose.

PR2250G
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COMPONENT LISTS

Module lA Main Assembly (630/1/32981/002)

Panel Electronic Circuit (419/1/18140)

Circuit
Ref. Description and Tolerance Manufacturer and Ref. Part No.
Panel Printed Circuit Plessey 419/2/18141
C3 Capacitor 12pF + 1pF 30V Suflex HSC 30 437/4/30011/082
c7 Capacitor 45pF + 1pF 30V Suflex HSC 30 437/4/30011/085
c8 Capacitor 68pF + 2.5% 30V Suflex HSC 30 437/4/30011/009
C5 Capacitor 70pF + 2.5% 30V Suflex HSC 30 437/4/30011/087
C2,6 Capacitor 110pF + 2.5% 30V Suflex HSC 30 437/4/30011/088
C4 Capacitor 145pF + 2.5% 30V Suflex HSC 30 437/4/30011/090
cl Capacitor 220pF + 5% 100V Siemens 32560 437/4/90317/017
12,3 Inductor .198 - .242uH Cambion 558- 406/4/31750/005
7107-05
L1 Inductor .297 - .363uH Cambion 558- 406/4/31750/007
7107-07
Connector Assemblv (702/1/20093/004)
Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
SKA,H Socket, RF (Fixed) Belling Lee L1465/K/BS | 508/4/22059
- Cable RF Suhner RG174/U 190 mm | 998/4/70537/001

PR2250G
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1.

MODULE 2 = RF AMPLIFIER/1ST MIXER

FUNCTIONAL DESCRIPTION

1.1

Module 2 contains the r.f. amplifier and first mixer stages. A
functional block diagram can be seen in Figure (a).

65-95MHz - N L.0.1 LEVEL

L.O.T I

0-30MHz
SIG. INPUT

A.G.C.
INPUT

1.2

2.1

2.2

July 81

NPUT L DET MONITOR

65MHz IF

| VARTABLE N -
HMIXER OUTPUT

ATTEN/R
A

R
r

i

A.G.C.
SHAPER

FIG (a) MODULE 2 FUNCTIONAL BLOCK DIAGRAM

The filtered r.f. output from Module lA is applied to an a.g.c.—control-
led attenuator via a 0-32MHz low-pass filter. A d.c. control input is
applied to the shaper circuit, which reduces control sensitivity with in-
crease of signal strength. The amplitude-controlled r.f. signal is app-
lied via the broad-band amplifier to the mixer. The local oscillator
input frequency is controlled by the receiver tuning at 65MHz above the
dis— played frequency. The difference frequency is extracted by a
band-pass filter, forming the 65MHz IF output. Sideband reversal occurs
at this point but is only significant in respect of SSB signals.

CIRCUIT DESCRIPTION

Input Filter and AGC Attenuator

The filtered r.f. output from Module 1A is applied via SKA to a low-pass
filter formed by L1, L2, L3, L4, and associated capacitors; 3dB attenua-
tion is produced at 32MHz. The output from the filter is connected via
C8 to a PIN-diode controlled variable pi attenuator formed by the
components between capacitors C8 and Cll. Characteristic Impedance is 50
ohms; attenuation range is from 0dB to -35dB, dependent upon the d.c.
level applied via L7 and L5. A +24V level at L7 produces 0dB attenua-
tion; attenuation increases to about 14dB at +2V, and increases to a
maximum for a d.c. level of aproximately +0.5V.

AGC Shaper

Control of the pi attenuator is exercised by the a.g.c. input to edge-pin
17, via the a.g.c. shaper formed by TRl, ICl and associated components.
Emitter-follower TRl provides the d.c. input to shaper operational ampli-
fier ICl. For low input levels, ICl gain is set at approximately 6.8 by
R54, R53 and R56, as D5 is forward-biased due to the d.c. level set by
R55. When the voltage at TRl emitter passes a level set by R55, D5
reverse—biases, and ICl gain is set by R54 and R56 at about 0.2.ICl out-
put level is fed to the pi attenuator via filter L7, Cl3, LS.

PR2250G
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2.3 R.F. Amplifier

2.3.1 The a.g.c. controlled r.f. signal is applied via transmission-line (Ruth-
roff) transformers T1-T2-Tl6 to a complementary pair push-pull r.f. amp-
lifier formed by TR5, TR6, TR7, and TR8. Transmission-line transformers
provide very great bandwidth and are of small size. The arrangement of
Tl, T2, and Tl6 produces precise broad-band phase splitting between the
inputs to TR5 and TR7 bases: this splitting precision is largely inde-
pendent of load values.

2.3.2 The outputs from complementary pairs TR5-TR6 and TR7-TR8 are applied to a
further set of Ruthroff transformers, T3, T4 and T17; the output signal
is fed via d.c. blocking capacitor C24 to one input of the mixer circuit
formed by TR9, TR10, TR11, TR12, and associated components. The other
mixer (lst local oscillator) input is provided by a local oscillator
signal amplifier formed by TR13, TR14, TR16, TR17, and associated compo-—
nents.

2.4 Local Oscillator Amplifier

2.4.1 The lst Local Oscillator input (65 to 95MHz) is applied via capacitor C4l
to common-emitter amplifier TR13. The amplified signal is fed via impe-
dance-matching transformer Tll and capacitors C46 and C50 to phase-
splitter transformer T12 for application to TR16 and TR17 bases. The
arrangement of Tl2 and T13 produces a fine degree of balance between the
antiphase signals applied to TR16 and TR17 bases. Bias to TR16 and TR17
is generated by voltage source TR18, and fed via R45 and TI13.

2.4.2 TR16 and TR17 form a push-pull amplifier having transformer Tl5 as
collector load to aid balance. The signal output is fed via capacitors
C52 and C53 to the input winding of T9, forming the local oscillator
input to the mixer.

2.4.3 A.G.C. is applied to the local oscillator amplifier via TR14 base cir-
cuit. A positive-going d.c. level proportional to local oscillator input
signal amplitude is produced by D7, and amplified via amplifier stage
TR15 to controller stage TR14. The collector current of TR14 is propor-
tional to the d.c. level applied from the mixer to TRI5 base; this varies
the a.c. impedance of TRI3 collector circuit, so controlling its gain.
Operating levels are set by RIll.

2.5 Mixer

2.5.1 The mixer circuit formed by TR9, TR1O, TRl and TR12, is essentially a
ring modulator formed by four field effect transistors, with inputs and
outputs fed via Ruthroff balancing transformers. The basic circuit can
be seen in Figure (b).

2.5.2 The gates of the four MOSFETS are positively biased by the voltage set by
R10: R33, L19, and C37 decouple the lines to TRY9 and TR1l gates, while
R34, L21, and C39 decouple the lines to TR1O and TRI2 gates. Substrate
bias for all four transistors is set at approximately -4.5V; this voltage
is produced by diode D4 rectifying a proportion of the local oscillator
signal across pins 3 and 4 of T9 (as reduced by potentiometer chain R30
and R35) and applying it to the parallel RC circuit R27, C31, C34 connec-
ted between the substrates and OV.

2.5.3 The r.f. signal input to the ring modulator mixer circuit is applied via

balance transformers TS5, T6, and T18, the outputs from which are two

PR2250G
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FIG (b) BASIC MIXER CIRCUIT

balanced antiphase signals on pins 2 and 4. These are applied to TR9-
TR10 junction, and to TR11-TR12 junction. The local oscillator input is
applied via T9 to produce two balanced antiphase signals on pins 1 and 4.
These are applied via d.c. blocker capacitors C35 and C36 to TR9-TR11l
gates and to TR10-TR12 gates.

The output of the circuit is taken from TR9-TR12 junction and from TR10-
TR11 junction. These two points produce antiphase signals which are app-
lied via T8 and T7 to encapsulated crystal band-pass filter XFl. The
filter extracts the 65MHz IF frequency from the output of the mixer. The
65MHz band-pass filter has a rising pass—band characteristic at approxi-
mately 100MHz and so a low-pass filter, consisting of L27, L28 and asso-
ciated capacitors, is inserted in series to provide additional high
frequency attenuation. The output of the low-pass filter is applied to
SKC as the lst IF output signal.

A proportion of the local oscillator signal across pins 3 and 4 of T9
appears across R35, and is rectified by D7: the resultant d.c. level
appears on edge-pin 10, via R52, as a monitor output, and is also applied
to TR15 base as AGC control input.

C68 and R69 are adjusted to minimise LOl breakthrough at fLO1 =
65.0MHz.

TEST DATA

General

The procedure outlined in the following paragraphs forms a complete test
procedure and need not be used to locate individual faults.

Test Equipment

The following items of test equipment are required:

Signal Generator, 95MHz, 1OmV to 1V O/P at 13MHz. (1)

PR2250G



Signal Generator, 78MHz, 650mV rms pd output level for LOI input (2).
R.F. Millivoltmeter, 1.4MHz 1k ohm input impedance.

Resistive matching pad, 50-100 ohms, to match signal generator to a 100
ohm system.

100 ohm + 2% Resistor (TR4).
AVO meter.
Valve Voltmeter e.g. Marconi TF2604.

3.3 Power Supplies

Separate +15V, 450mA and +24V, 200mA power supplies.

A variable, 0-12V, 5mA DC power supply for the AGC input (a suitable
resistor and potentiometer across the +15V supply will suffice).

3.4 Alignment and Functional Tests

3.4.1 On the module set R7, Rll, RS55 and R69 at the mid-position. Use the var-
iable 0-12V DC supply to set the AGC INPUT on edge-pin 17 at 0OV. Note
that RI0 setting is a factory adjustment and must not be disturbed.

3.4.2 32MHz LPF

Unsolder Link 1 (LK1) on the printed circuit panel. Connect the signal
generator to SKTA, the millivoltmeter across LKl (connected to L4) and
earth. Set the signal generator to 30.IMHz at an output level of 300mV
rms and unscrew the cores of L1, L2, L3 and L4. Screw in the cores of L1
to L4 in turn until the meter reading just starts to drop in each case.
Vary the frequencies on the signal generator from 30MHz to OMHz and en-
sure that the filter output does not give greater than 2dB loss for 0 to
30MHz, and not less than 30dB loss at 40MHz. (Reference level for filter
loss is 300mV assuming that the filter has no loss). Lock the cores and
resolder LKI.

3.4.3 32MHz LPF Mixer Inputs

Unsolder links, LK3 to 6, and connect the 100 ohm resistor across IK5
(connected to L15) and earth. Connect the millivoltmeter, via high impe-
dance probe across the 100 ohm resistor. Set the signal generator to
32MHz at 300mV output and connect via Matching pad to LK3 (input to Ll4).
Unscrew the cores of Ll4 and LIS to give a minimum inductance and then
slowly screw in the cores, in turn, until the reading on the millivolt-
meter just starts to drop in each case. Vary the signal generator fre-
quency and confirm the response of the filter - 0 to 30MHz, not more than
1dB loss, 60MHz, not less than 12dB loss. Lock the cores and repeat the
tests of L16, L17 and C30 with links, LK4 and 6. When the tests have
been completed lock the cores and resolder LKS3 to 6.

3.4.4 10 Drive Amplifier Mixer Balance

Connect the power supplies, +15V 450mA to edge-pin 22, +24V 200mA to
edge-pin 24 and OV to edge-pin l. Set the signal generator to 78.000MHz
at 650mV rms and connect to SKT G. Connect the millivoltmeter and 50 ohm
load to SKT C and adjust signal generator frequency to give maximum read-
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3.4.5

3.4.6

3.4.7

3.4.8

July 81

ing on the millivoltmeter. Monitor pin 4 of T9 with the valve voltmeter.
Adjust, if necessary, Rll on the module to give a 15V a.c. reading. Ad-
just C68 and R69 alternately until millivoltmeter reads not less the 5mV.

RF AGC Delay Setting

Set the Avometer on the 10V d.c. range and connect between the wiper of
R7 and earth. Adjust R7 to give a reading on the Avometer of 2.15V. Set
the 'AGC INPUT' voltage at 4.0V, by means of the 12V variable supply.

Set the Avometer on the 2.5V d.c. range and connect across the wiper of
R55 and earth and adjust R55 to give a reading of 1.7V. Reset the 'AGC
INPUT' to OV.

Gain

Set the signal generator (2) to 78MHz, 10 + 2dBm and connect to SKT G.
Set the signal generator (1) to 13MHz 10mV rms, and connect to SKT A.
Connect the millivoltmeter and 50 ohm load across SKT C. Adjust the
signal generator (1), if necessary, for maximum reading on the millivolt-—
meter; not less than 10.0mV (i.e. +3dB reference 10mV). Increase signal
generator (1) output by 20dB and adjust the AGC volts to bring the output
back to previous reading. Measure the AGC volts which should be 5.5 - 7
volts. Set the "AGC INPUT' to maximum (12V), and measure the drop in the
millivoltmeter reading from the previous reading. The difference in
meter reading should not be less than 15dB (i.e. at least 35dB AGC
range). Reset the AGC to OV.

Compression Point

Set the signal generator (1) output for 1V rms at 13MHz: note the
millivoltmeter reading obtained across a 50 ohm load connected to SKC. .
Decrease the signal generator output by 10dB and note the drop in the
millivoltmeter reading. This reading must not be less than 8dB, i.e. 2dB
compression at 1V,

Inspect the module to ensure that no damage has been caused during test-
ing.

PR2250G
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4. COMPONENT LISTS

Main Assemblv (630/1/32982)

Panel Electronic Circuit (419/1/18803)

Circuit Ref. Description and Tolerance | Manufacturer and Ref Part No.
- Panel Printed Circuit Plessey 419/2/18004
C38 Capacitor 3.3pF + 0.25pF Mullard 632-09338 400/4/20647/004
100v
c2 Capacitor 10pF + 1pF 30V Suflex HSC 30 437/4/30011/081
C6 Capacitor 18pF + I1pF 30V Suflex HSC 30 437/4/30011/111
Cé4 Capacitor 27pF + 1pF 30V Suflex HSC 30 437/4/30011/112
€29,30 Capacitor 47pF + 2.5% 30V Suflex HSC 30 437/4/30011/113
C5,63 Capacitor 100pF + 2.5% 30V | Suflex HSC 30 437/4/30011/025
Cl Capacitor 110pF + 2.5% 30V | Suflex HSC 30 437/4/30011/088
c7 Capacitor 130pF + 2.5% 30V | Suflex HSC 30 437/4/30011/089
C3 Capacitor 160pF + 2.5% 30V | Suflex HSC 30 437/4/30011/091
C69 Capacitor 1.8pF + 0.25% Mullard 632-09138 400/4/20647/001
100V
€60,61 Capacitor 39pF + 2% 100V Mullard 632-34399 400/4/20674/017
C46 Capacitor 150pF + 5% 100V | Erie 8121M-100-COG 400/4/20672/005
C31,34-37, | Capacitor 4.7nF + 10% 100V | Erie 8111M-X7R 400/4/21280/001
39,41,43,
47,4850~
56,65,67,
72,74,75,
80,81,57,
69,77,14
€9,10,18,23,| Capacitor O.1uF + 5% 100V | Siemens B32560 435/4/90317/014
27,28,40,
45,58,64,
66,76
C6,11,12,19,| Capacitor 0.47uF + 5% 100V | Siemens B32560 435/4/90317/019
20,21,22,
24,25
C13 Capacitor 4.7uF + 20% 35V | ITT TAG 402/4/50757/005
C59,62 Capacitor 10uF + 20% 35V ITT TAG 402/4/50757/006
C68 Capacitor Variable 7.3pF Oxley SDMT9/7.3 Ref | 401/4/14555/005
min. 375V 2
c70 Capacitor 2.2uF + 20% 35V | ITT TAG 402/4/57057/004
C71,73 Capacitor 68pF + 27 100V Mullard 632-34689 400/4/20674/020
C26 Capacitor 47uF + 20% 35V ITT TAG - - .1402/4/55748/017
C44 Capacitor 68uF + 20% 25V ITT TAG$ec - 7i-- 402/4/55747/018
L19,21,23 Inductor 0.33uH + 10% Sigma SC10 406/4/31749/003
L22,25,26 Inductor luH + 10% Sigma SCI10 406/4/31749/004
L20 Inductor 1.5uH + 10% Sigma SC10 406/4/31749/004
L8,9,27,28, | Inductor 22uH + 10% Sigma SC10 406/4/31749/002
29,30
L13 Inductor 100uH + 10% Sigma SCl10 406/4/31741/002
L6,7,12 Inductor 220uH + 10% Sigma SC10 406/4/31741/006
L5 Inductor 1l.4mH + 20% Plessey 406/9/29617/010
L10,11 Inductor Plessey 406/1/29691
L14,15,16,17 Inductor 0.75uH Plessey 406/1/08324/004
L24 Inductor 0.12uH + 10% Plessey 406/9/08470/001
L1,2,4 Inductor 0.297-0.363uH Cambion 558-7107-07 | 406/4/31750/007
L3 Inductor 0.351-0.429uH Cambion 558-7107-08 | 406/4/31750/007
LAY N Ny S e ks |Oc7cv Stema Scic uc(,[‘u/'l'z‘.’.uu/clu-
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Panel Electronic Circuit (Cont'd)

Circuit Ref. Description and Tolerance| Manufacturer and Ref Part No.
ICl Integrated Circuit RCA CA 3140E 445/4/03072/004
R15,24 Resistor 27R + 2% Electrosil TR4 403/4/05521/270
R50,51 Resistor 10R + 2% Electrosil TR4 403/4/05521/100
R16,23,45 Resistor 15R + 2% Electrosil TR4 403/4/05521/150
R17,22 Resistor 18R + 2% Electrosil TR4 403/4/05521/180
R41 Resistor 22R + 2% Electrosil TR4 403/4/05521/220
R18,21,26 Resistor 47R + 2% Electrosil TR4 403/4/05521/470
R4,36,49 Resistor 100R + 2% Electrosil TR4 403/4/05522/100
R20,39 Resistor 180R + 2% Electrosil TR4 403/4/05522/180
R8 Resistor 270R + 2% Electrosil TRé4 403/4/05522/270
R53,59 Resistor 330R + 2% Electrosil TR4 403/4/05522/330
R14,25,42, | Resistor 470R + 2% Electrosil TRé& 403/4/05522/470
46,66 ,67
R37 Resistor 680R + 2% Electrosil TRé4 403/4/05522/680
R&42 Resistor 820R + 2% Electrosil TR4 403/4/05522/820
R3 Resistor lk + 2% Electrosil TR&4 403/4/05523/100
R30,35,38 Resistor 1.2k + 2% Electrosil TR4 403/4/05523/120
R19 Resistor 1.8k + 2% Electrosil TR4 403/4/05523/180
R58 Resistor 2.2k + 2% Electrosil TR4 403/4/05523/220
R65 Resistor 4.7k + 2% Electrosil TR&4 403/4/05523/470
R33,34,13,56| Resistor 6.8k + 2% Electrosil TR4 403/4/05523/680
R6 Resistor 8.2k + 2% Electrosil TR4 403/4/05523/820
R27,32,52 Resistor 10k + 27 Electrosil TR4 403/4/05524/100
R5 Resistor 15k + 27% Electrosil TR4 403/4/05524/150
R57 Resistor 22k + 27 Electrosil TR4 403/4/05524/220
R54,52 Resistor 56k + 2% Electrosil TR4 403/4/05524/560
R12 Resistor 68k + 27% Electrosil TR4 403/4/05524/680
RI Resistor 47R + 2% Electrosil TRS 403/4/05321/470
R29 Resistor 330R + 2% Electrosil TRS 403/4/05322/330
R2 Resistor lk + 2% Electrosil TRS 403/4/05323/100
R7 Resistor Variable 220R + | Allen Bradley 404/9/05047/013
20% 90H
R10,11 Resistor Variable 10k + Allen Bradley 404/9/05047/005
20% 90H
R69 Resistor Variable 5k + 207% Law A Spectrol 62-1- | 404/4/08064/006
1-5K
R55 Resistor Variable 470R Plessey 409/9/05047/002
+ 20%
D5,6 Diode Texas IN4148 415/4/05720
D4 ,7 Diode Hewlett Packard 5082— 415/9/98532
2800
p1,2,3 Diode Hewlett Packard 5082— 415/9/05565
3081
Tl1-6,16-18 | Transformer R.F. Plessey 406/9/29657/001
T12 Transformer R.F. Plessey 406/9/29657/001
T11,13 Transformer R.F. Plessey 406/9/29657/003
T15 Transformer R.F. Plessey 406/9/29657/015
T7 Transformer R.F. Plessey 406/9/29657/005
T8 Transformer R.F. Plessey 406/9/29657/009
T9 Transformer R.F. Plessey 406/9/29657/013
TR6,8 Transistor Motorola 2N5160 417/4/01886
TR1,15 Transistor Mullard BC107 417/4/01777
TR9,10,11,12| Transistor Signetics SD210 417/4/01887/001
TR18 Transistor Mullard BCl177 417/4/01859
PR2250G
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Panel Electronic Circuit (Cont'd)

Circuit Ref. Description and Tolerancel Manufacturer and Ref Part No.
TR13 Transistor Texas 2N3866 417/4/01775
TRS5,7 Transistor Texas 2N5109 417 /4/01784
TR16,17,14 | Transistor Motorola 2N3553 417/9/01814
- Heatsink Jermyn Al004AX TOS 418/4/44462/003
Connector Assembly (702/1/20092/004)
Circuit
Ref. Description and Tolerance Manufacturer and Ref. Part No.
SKA,G Socket Electrical R.F. Belling Lee L1465/K/BS 508/4/22059
- Cable R.F. Suhner R.G. 174/U 190 mm | 998/4/20537/001
Connector Assemblv (702/1/20093/007)
Circuit
Ref. Descripticn and Tolerance | Manufacturer and Ref. Part No.
SKC Socket Electrical R.F. Belling Lee L1465/K/BS | 508/4/22059
- Cable R.F. Suhner R.G. 174/U 290mm 998/4/20537/001
Inductor Assemblv (406/1/29691)
Circuit
Ref. Description and Tolerance Manufacturer and Ref. Part No.
- Core Ferromagnetic Bead | Mullard FX1242 905/9/98052
- Insulation Sleeving PTFE 0.75mm x 0.20/0.30 | 998/4/82852/901
- Wire Electrical 0.5 dia Unscreened 998/4/82834/009
PR2250G
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1.

MODULE 3D 1ST IF AMPLIFIER, 2ND MIXER AND 2ND IF FILTERS

FUNCTIONAL DESCRIPTION

1.1 Module 3D contains the lst i.f. amplifier, second mixer, and five i.f.
bandwidth filters.
0.3kHz (Piccolo)
v o "
Ao
8kHz B/W
»—-—Q/ x J
q ~~
65MHz = J 1.4MHz
IST IF—%—{::>———)- MIXER 1200kHz B/W 2ND IF
INPUT OUTPUT
~
\ _Q/ ~ 0/—“"—".
63.6MHz *~
2ND LO-—»—[:>>————————‘ 0.3kHz B/W
INPUT
~
C{// ~ 447//
~
0.1kHZ B/W
~
J ~ O/
[a%4
BANDWIDTH * t
SWITCHING > SWITCHING CONTROL
INPUTS
FIG (a) MODULE 3D FUNCTIONAL BLOCK DIAGRAM
1.2 The 65MHz lst i.f. signal and the 63.6MHz 2nd L.O. input are amplified
and fed to the mixer circuit. The 1.4MHz difference frequency output is
selected by one of a bank of five 1.4MHz centre frequency filters. The
selection of a particular filter is dependent upon the setting of the
front-panel MODE and BANDWIDTH controls.
2. CIRCUIT DESCRIPTION
2.1 lst IF Amplifier
The lst IF amplifier is formed by TRl and associated components. The
65MHz output from Module 2 is applied via SKA to a crystal filter feeding
TRl base. Collector—-load transformer Tl matches the output to the load
presented by mixer TR2-TR3.
2.2 Local Oscillator Amplifier

July 81

The 63.6MHz 2nd Local Oscillator output from the Synthesiser (Module 9A)
is applied via SKH to a series tuned circuit formed by C24 and 1L9.
Transformer TS5 matches the input signal to the load of TR4 (L8) and C20
form an output parallel tuned circuit at 63.6MHz.

PR2250G
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2.3 2nd Mixer

2.3.1 TR2, TR3, and associated compenents form the mixer circuit, which is of
the basic form shown in Figure (b).

TR2 LOCAL 0SC. TR3
X INPUT &

TeUT o ourPuT oo
C13, c15,
L6, | % z | L7,
Cl4 = . — Cl6
|
D

FIG (b) BASIC MIXER CIRCUIT

TR2 and TR3 are switched alternately by the local oscillator input, while
the drain/source voltage is provided by the signal input. The im-
pedances in series with the transistors form loads across which the out-
put signal is developed. Output transformer T3 is connected so as to
minimise spurious ocutput signals, and transformer T4 matches the signal
to the load presented by the selected IF filter circuit.

2.3.2 The level of local oscillator drive to the mixer can be monitored on the
front-panel meter. The drive to TR2 base is fed via R7 to D13 and asso-
ciated components, and provides a d.c. current level on edge-pin 10 which
is proportional to drive: this d.c. level is fed to the metering cir-
cuits.

2.4 2nd IF Filters

2.4.1 The difference frequency component in the output from the mixer is selec-
ted by one of five of crystal filters. Bandwidths to 3dB points are:

XFl: 1.4MHz + 360Hz to +660Hz*

XF2: 1.4MHz +  4KHz
XF3: 1.4MHz + 600Hz
XF4: 1.4MHz + 150Hz
XF5: 1.4MHz + 50Hz

The filters are separate encapsulated units, wired to numbered terminal
pins on the printed-circuit panel.

NOTE: The response of XFl is inverted due to the invertion caused by the

.

lst mixer.

2.4.2 The inputs of all filters are paralleled via PIN diodes D2, D4, D6, DS,
and D10: the outputs are paralleled via PIN diodes D3, D5, D7, D9, and
Dll1. Each pair of diodes is rendered conducting or non-conducting by the
logic level applied to the base of the associated switching transistor;
for example, D2 and D3 are controlled by the level applied to TRS base.

PR2250G
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2.4.3

2.4.4

3.2

3.3

3.4

3.4.1

3.4.2

3.4.3
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At any time, one of switching transistors TR5 - TR9 has a +12V logic 'l'
level applied to its base, while the remainder are connected to (nominal)
OV logic 'O' input levels. The emitter of one switching transistor is
therefore at +11.5V, while the bases of the remainder are at (nominal)
OV. The two PIN diodes controlled by the conducting transistor are
therefore forward biased, so connecting the associated filter between the
mixer output and SKB. The +11.5V emitter level of the one conducting
transistor is fed via the two associated conducting PIN diodes to R19 and
R16, the junction of which is connected to OV by zener diode D12. A
+6.2V level is therefore alwavs available to reverse-bias the remaining
eight PIN diodes.

One control input line is provided for each one of five of the six
switching transistors. The sixth, TR8, is controlled via an OR gate
from any one of three logic input signals.

TEST DATA

General

The procedure outlined in the following paragraphs forms a complete test
procedure and need not be used to locate individual faults.

Test Equipment

The following items of test equipment are required:

Signal Generator (1): 65MHz output, lmV from 50 ohms, and a high level
(100mV rms) output.

Signal Generator (2): 63.6MHz output level 8 + 2dBm for LO2 input
source.

Counter (up to 65MHz).
Avometer.
Millivoltmeter, 1.4MHz, lk ohm input impedance.

Power Supplies

Separate +15V, 50mA and +24V, 100mA power supplies are required.

Alignment and Functional Tests

Connect power supplies, +15V to edge-pin 22, 424V to edge-pin 24 and OV
to edge-pin 9. Check the current consumption of both the supplies (+15V
supply not more than 25mA, +24V not more than 100mA).

LO Level

Set the signal generator (2) to 63.6MHz at 650mV level and connect to
SKTH (LO2 input). Set the Avometer on the 100uA range and connect to
edge-pin 10 and earth. Adjust C20 and C24 for maximum reading on the
meter (70 to 100uA).

Gain

Set the signal generator (1) to 65MHz at 100mV r.m.s. level and connect
to SKTA (IF). Connect the millivoltmeter to SKTB (1.4MHz 2nd IF 0/P).

PR2250G
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Adjust the signal generator frequency to give a reading on the millivolt-
meter of 350 + 20mV. Apply a logic 1 level (+15V) to edge-pins 4, 5, 6
and 7 and check that the millivoltmeter reading varies by less than 4dB
overall (tuning to maximum reading each time). Adjust signal generator
(2) to 63.599500 and apply logic 'l' level to pin 8. Check that the
millivoltmeter reading is within 4dB of the previous readings.

Bandwidth Check

Select the narrowest bandwidth (100Hz) by applying a logic 1 level (+15V)
to edge-pin 4. Adjust the 65MHz input at SKA in the positive direction
until a 6dB attenuation is indicated on the millivoltmeter. Select the
next filter (apply a logic 1 level (+15V) to appropriate edge-pin) and
check that the millivoltmeter reading increases again. Continue through
all the filters XF5 to XF2 inclusive, checking the selection of filters
corresponds, firstly to the edge of one filter and then switching in the
next. Repeat the above checks with 65MHz input adjusted in the negative
direction. Select the Piccolo filter XFl and test separately by reducing
frequency from 65MHz, noting the rise and fall of the output.

SSB Switching

Select Bandwidth '8kHz' by applying a logic 1 level (+15V) to edge-pin 7,
and find the edge of the filter by ad justing the 65MHz IF input signal at
SKA (as in parzsraph 3.4.4). Remove the logic 1 level from edge-pin 7
and select, in turn 'ISB' and 'USB' by applying the logic 1 level (+15V)
to edge-pins 14 and 12 respectively. 1In each case check that the 8kHz
filter has been selected.

Inspection

Inspect the module to ensure that no damage has been caused during test-
ing.
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4, COMPONENT LISTS

Module 3D Main Assembly (630/1/32983/005)

Panel Electronic Circuit (419/1/18806)

Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
- Panel Printed Circuit Plessey 419/2/18006
- Heatsink Redpoint 5C 419/4/98002
c7,10 Capacitor 100pF + 2.5% 30V | Suflex HSC 30 437/4/30011/011
C8,74 Capacitor 120pF + 2.5% 30V | Suflex HSC 30 437/4/30011/013
Cl13-16 Capacitor 330pF + 2.5% 30V | Suflex HSC 30 437/4/30011/027
C1,3,4,11, | Capacitor 4.7nF + 10% 100V | Erie 811I1M-X7R 400/4/21280/001
12,17,18,
19,21,22,
23,26,27,
32-35,37-
40,48-52,
71,72
C5,25,28- Capacitor O.luF + 5% 100V Siemens B32560 435/4/90317 /014
31,36,41-
47,53-57,
62-66,68—
70
€58,59 Capacitor 22pF + 5% 100V Erie 812M-100-COG 400/4/20672/015
C73 Capacitor 180pF + 2.57% 30V Suflex HSC30 437/4/30011/015
C24 Capacitor Variable 2-18pF Mullard 809-09003 401/4/32189/003
Cc20 Capacitor Variable 4-40pF Mullard 809-09002 401/4/32131/001
L5 Inductor 0.12uH + 10% Sigma SC30 406/4/31753/001
L8 Inductor 0.33uH + 10% Sigma SC10 406/4/31749/003
L9 Inductor 0.47uH + 10% Sigma SC10 406/4/31749/007
L4 Inductor luH + 10% Sigma SC10 406/4/31749/004
L6,7 Inductor 6.8uH + 10% Sigma SC10 406/4/31749/008
L1,3,11,12 Inductor 100uH + 10% Sigma SCI10 406/4/31741/002
L10,13-23 Inductor 220uH + 107% Sigma SCI10 406/4/31749/006
12,24, Inductor 22uH + 10% Sigma SC10 406/4/31749 /002
26-31,33
R28 Resistor 4.7R + 5% ITT RDO 25J 403/4/04329/009
R14 Resistor 15R + 2% Electrosil TR4 403/4/05521/150
R15 Resistor 82R + 2% Electrosil TR4 403/4/05521/820
R16-27 Resistor 220R + 2% Electrosil TR4 403/4/05522/220Q
R5 Resistor 390R + 2% Electrosil TR4 403/4/05522/390
R8 Resistor 470R + 27% Electrosil TR4 403/4/05522/470
R9,12,29-33 | Resistor 1k + 2% Electrosil TR4 403/4/05523/100
R7 Resistor 1.5k + 2% Electrosil TR4 403/4/05523/150Q
R13 Resistor 2.2k + 2% Electrosil TR4 403/4/05523/220
R3 Resistor 3.9k + 2% Electrosil TR4 403/4/05523/390
R10 Resistor 8.2k + 2% Electrosil TR4 403/4/05523/820
R1 Resistor 10k + 2% Electrosil TR4 403/4/05524/100Q
R6,11 Resistor 27k + 27 Electrosil TR4 403/4/05524/270
R34-39 Resistor 100k + 2% Electrosil TR4 403/4/05525/10Q
D1,14-15,17 | Diode Texas 1N&4148 415/4/05720
D2-11 Diode Hewlett Packard 415/4/05743
HP5082-3188
PR2250G
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Panel Electronic Circuit (Cont'd)

Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
D13 Diode Hewlett Packard 415/4/98532
HP5082-2800
D12 Diode Zener 6.2V Mullard BZY88C6V2 415/4/05738/011
Tl Transformer Plessey 406/9/29657/011
T2 Transformer Plessey 406/9/29657/014
T3,4 Transformer Plessey 406/9/29657/006
T5 Transformer 406/9/29657/002
T6 Transformer Plessey 406/9/29712
T7 Transformer Plessey 406/9/29713
TR1 Transistor Texas 2N5109 417/4/01784
TR4 Transistor Texas 2N3866 417/4/01775
TR5-9 Transistor Mullard BC109 417/4/01776
TR2,3 Transistor Signetics SD210 417/4/01887/001
XL1 Crystal ITT FC2239 428/9/05039
XL2 Crystal ITT FC2240 428/9/05040
Filters
Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
XF1 Filter Bandpass ITT 422/9/07786/021
XF2 Filter Bandpass ITT 422/9/07786/001
XF3 Filter Bandpass ITT 422/9/07786/003
XF4 Filter Bandpass ITT 422/9/07786/007
XF5 Filter Bandpass ITT 422/9/07786/002
Connector Assemblv (702/1/20093/004)
Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
SKB Socket Electrical R.F. Belling Lee L1465/K/BS | 508/4/22059
- Cable R.F. Suhner R.G. 174/U 998/4/70537/001
190mm
Connector Assembly (702/1/20093/006)
Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
SKA Socket Electrical R.F. Belling Lee L1465/K/BS | 508/4/22059
- Cable R.F. Suhner R.G. 174/U 998/4/70537/001
230mm
PR2250G
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Connector Assembly (702/1/20093/008)

Circuit
Ref . Description and Tolerance | Manufacturer and Ref. Part No.
SKH Socket Electrical R.F. Belling Lee L1465/K/BS | 508/4/22059
- Cable R.F. Suhner R.G. 174/U 998/4/70537/001
350mm
PR2250G
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MODULE 4 2ND IF AMPLIFIER, AGC CIRCUITS AND IF FILTERS

l. FUNCTIONAL DESCRIPTION

1.1 Module 4 contains the 1.4MHz 2nd i.f. amplifier, the 2nd i.f. distri-
bution circuits, and the a.g.c. detector and time-constant circuits.
Module 4 is used in al PR2250 series receivers. A functional block
diagram can be seen in Figure (a).

MODE
SWITCHING ~{CONTROL
INPUTS LOGIC
OUTPUT
AM FILTER
[> — SKC «
OUTPUTS FROM
Al ALL BUT LSB
FILTER __{> SKD
OUTPUT VIA 1.4Hz
LSB LSB FILTER > OUTPUTS
_{> SKE | TO
= —lSWITCH- ™| MODULE
Ve 4

1.4MHzZ ING OUTPUT VIA 5
2nd IF 4>_—. CONTROL 100Hz FILTER SKF
INPUT USB - |

._\

T /

~

~Y

i e AGC TO
AGC _> ™1 ™ MODULE

CONTROL 100Hz AGC| | TIME- )
py DET. |CONSTANT

~ I
= C RﬁUITS-—]

FIG (a) MODULE 4 FUNCTIONAL BLOCK DIAGRAM

AGC DECAY
CONTROL

1.2 The 1.4MHz 2nd i.f. signal from Module 3 is amplified in an a.g.c. con-
trolled circuit and applied to the parallel inputs of three bandpass
filters 1.4MHz +250Hz -3kHz, 1.4MHz +3kHz -250Hz, and l.4MHz + 50Hz and
an AM FILTER. Outputs from selected lines are switched by the MODE logic
switching inputs to the flow output lines as follows:-—

(1) AM mode : (a) from AM FILTER to SKC.

(b) from 100Hz filter to SKF.
(2) CW mode (not 0.1 bandwidth) : (a) from AM FILTER to SKD.

(b) from 100Hz filter to SKF.
(3) CW mode and 0.1 bandwidth : from 100Hz filter to SKD and SKF.
(4) F mode (not 0.1 bandwidth) : (a) from AM FILTER to SKD.

(b) from 100Hz filter to SKF.

’ PR2250G
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2.2

(5) F mode and 0.1 bandwidth : from 100Hz filter to SKD and SKF.

(6) LSB and P mode (not 0.1 : (a) from LSRR filter to SKE.
bandwidth)
(b) from 100Hz filter to SKF.

(7) 1SB mode (not 0.l bandwidth) : (a) from AM filter to SKC.
(b) from 100Hz filter to SKF.
(c) from LSB filter to SKE.
(d) from USB filter to SKD.

(8) USB mode (not 0.l bandwidth) : (a) from USB filter to SKD.
(b) from 100Hz filter to SKF.

In all operating modes except USB, ISB, LSB and P the a.g.c. detector in-
put is connected to the i.f. output via the AM FILTER. 1In USB mode it is
connected via the USB filter. 1In LSB and P mode it is connected via the
LSB filter. 1In ISB mode, two inputs are connected, one from the LSB
filter and one from the USB filter, in order that the a.g.c. circuits may
react to both sidebands. The varying d.c. output produced by the a.g.c.
detector is controlled in respect of rise and decay times by the a.g.c.
time-constant circuits: the decay times can be selected by front-panel
control. Rise time is approximately 5mS, and decay time can be selec-
ted at 0.2, 2, or 10 seconds. The circuit will react to a short noise
pulse on a substantially steady signal with a decay time-constant of
50mS.

CIRCUIT DESCRIPTION

2ND IF Amplifier

The 1.4MHz second IF amplifier is formed by ICl, IC2, TRI, TR2, TR3, and
associated components. The input signal is applied from SKA via capa-
citor Cl to a two-stage non-inverting amplifier formed by ICl and IC2.
The amplifier is a.g.c. controlled by the inputs to pin 7 of both ICs; an
increase in a.g.c. input level reduces gain. Zener diode D2 limits the
a.g.c. input to IC2 at +3.3V. Maximum overall gain is 64dB + 4dB.

The output from IC2 is applied via emitter-follower TRl to an inverting
cascade stage formed by TR2, TR3, and associated components. The nega-
tive feedback from TR3 collector to TRl base is pre-set to produce a gain
of approximately 3 between the input via C3 and the output via C8.

Bandpass Filters

The 1.4MHz amplified 2nd IF output from TR3 is applied via C8 to the
parallel inputs of three bandpass filters. The output from TR3 is of
very low impedance: the characteristic impedance of each filter is 1 kil-
ohm, therefore the filter inputs are supplied via series resistors R13,
Rl4, R15 and R16. XFl, XF2, and XF3 are encapsulated crystal filters.
The 'AM FILTER' is formed by Cll, Cl2, Cl13, Cl4, Cl5, L4 and L5. The
output from each filter is taken via an emitter-follower buffer to the
switching circuits. Sideband reversal occurs in Module 2 (Sect.4, Ch.2)
and for this reason, XFl in the USB path is a lower sideband filter and
XF2 in the LSB path is an upper sideband filter.
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2.3 Switching Logic

2.3.1 The output signals from the three filters are continuously available.
According to the MODE and BANDWIDTH front-panel control settings in use,
selected outputs are connected to particular output sockets, as shown in

table 1. ,
TABLE 1 : SWITCHED SIGNAL PATHS
MODE : - AM cW CW F F |LSB & P 1SB USB
B/WIDTH:- Not 0.1 | 0.1 | Not 0.1 |{ 0.1 { Not 0.1 | Not 0.1 | Not 0.1
FROM: - AM AM XF3 AM XF3 XF2 AM XF1
FILTER | FILTER FILTER FILTER
TO:- SKC SKD SKD SKD SKD SKE SKC SKD
FROM: - XF3 XF3 | XF3 XF3 XF3 XF3 XF3 XF3
TO: - SKF SKF SKF SKF SKF SKF SKF SKF
FROM: - XF1
TO:- SKE
FROM: - XF2
TO:- SKD
1C8C TR7
l (F or CW WITH 0.1,)
) OR AM
AM (Pin 3) —e
TR17
(F OR CW WITH 0.1)
1c3c, 3D 1C8B
0.1 (Pin 4) TR15
& ii>___<55§;:>(133 OR USB OR F OR
4D CW, OR F OR CW WITH
F(HnS%I> IC3B, 34 0.1)
l .
. & TR6
CW(Pin 9) l @ (F OR CW, BUT NOT
IC 8D WITH 0.1)
. IC 4B 1 TRI14
USB (Pin 6) _// (F OR CW BUT NOT
] ) WITH 0.1, OR USB
‘ TR13 OR ISB)
ISB (pin 8) (USB OR ISB)
IC 4C
‘\\447 TR5 & TR9
) (AM OR ISB)
IC 4A
\ TR21 & TR22
) 1 LSB OR
LSB (Pin 7)-_________,/ ( OR ISB)

July 81

FIG (b) MODULE 4 MODE SWITCHING LOGIC
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TABLE 2 : SWITCHING ACTION

INPUTS AT LOGIC 'l'
"AM' | 'CW' [ 'CW' & 'O.1" ['F' | 'F' & '0O.1 | 'LSB' | 'ISB' | 'USB’
& 'P'
TR5 ON ON
TR6 ON ON
TR7 ON ON ON
TRY ON
TR13 ON ON
TR14 ON ON ON ON
TR15 ON ON ON ON ON ON
TR17 ON ON
TR21 ON ON
TR22 ON ON
2.3.2 The connections defined in table 2 are made by logic circuits which oper

2.3.3

ate ten switching tramsistors, TR5, 6, 7, 9, 13, 14, 15, 17, 21, and 22.
The logic circuits are controlled by the levels applied to panel edge-
pins 3 to 9 inclusive. The circuit is shown in Fig.(b) reduced to its
basic functions.

All control inputs to the switching logic are quiescent at logic '0' in
positive logic. Pin 4 ('0.1') level can only be set to 'l'. When eithe
pin 5 ('F'), pin 9 ('CW') or pin 3 ('AM') is also at logic '"l'. Eight
valid input combinations exist, as shown in table 2: each combination
causes a particular set of switching transistors to conduct, as can be
seen from Fig.(b) and table 2.

2.4 Action of Switching Transistors
The action of the ten switching transistors is as defined in this para-
graph.

(1) TRS : forward biases D4 to connect the AM filter output from TR
to TR8 base.

(2) TR6 : forward biases D5 to connect the AM filter output from TR:
to TR16 base and to D7.

(3) TR7 : forward biases D6 to connect the AM filter output from TR¢
to TR11 base.

(4) TRY9 : applies collector voltage to output stage TR8.

(5) TRI3 : forward biases D8 to comnect XF1l output from TR10 to TR16
base.

(6) TR14 : forward biases D7 to connect the AM filter output via D5
to TR12 base.

(7) TRI5 : applies collector voltage to output stage TRI16.

(8) TR17 : forward biases D9 to connect XF3 output from TR18 to TR16
base.

- (9) TR21 : forward biases DIO to connect XF2 output from TR20 to TR232
base.
PR2250G
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2.5

2.5.1

(10) TR22 : applies collector voltage to output stage TR23.

AGC Input and Detector Circuits

Automatic gain control is applied to 1.4MHz 2nd IF amplifiers ICl and
IC2. The signal from which this control is derived is taken either from
R32, the emitter load common to TRl and TR12, or from R53 in TR23 base
circuit. The signal across R32 feeds a.g.c. input amplifier ICl0, while
the signal across R53 feeds a.g.c. input amplifier IC9. The selection of
the input signal to the a.g.c. circuits is carried out by switching tran-
sistors TR6, TR7, TR13, TR14, TR17, and TR21 under the control of the
switching logic. The action can be seen in table 3.

TABLE 3 : AGC SIGNAL SELECTION

MODE SWITCHES ON SIGNAL PATH AGC AMP FED

TR7

CWw & 0.1

TR6, TR14
TR7
TR6, TR14
TR7

AM Filter :
AM Filter :
AM Filter :
AM Filter :

AM Filter

-D6-TR11-R32

-D5-D7-TR12-R32

-D6-TR11-R32

-D5-D7-TR12-R32

-D6-TR11-R32

IC10
IC10
ICl10
IC10
IC10

USB

1
P | TR21 XF2-D10-R53 IC9

TR21
( | TR13, TR14

XF2-D10-R53
XF1-D8-D7-TR12-R32

ICo )
1C10 )

Both fed in
ISB mode
TR13, TR14

XF1-D8-D7-TR12-R32 IC10

2.5.2

2.5.3

2.5.4

July 81

Note that the outputs from two filters are used when working ISB to cater
for variations in both sidebands: XF2 is a lower sideband path filter,
while XFl is an upper sideband path filter.

The output from ICY9 is fed via C51 to peak detector D14-D16 with R86 and
C54. The output from IClO is fed via C52 to peak detector D13-D15. D13~
D14 junction is returned to +4.8V at the collector of voltage-source
TR30: this potential is temperature-compensated by D17 and the base-
emitter diode of TR30. D15-D16 junction is returned to +6V at the junc-
tion of R85 and R112: the diodes are therefore forward biased by 1.2V,
which ensures that the a.g.c action is available for very small signal
amplitudes.

The peak detector output rise time is determined by the 1 millisecond
time-constant of R86 and C54. C55 provides a low impedance a.c. path to
OV, and takes no part in the time-constant: the 6V d.c. potential across
C55 provides the reference voltage input to pin 2 of ICS.

The difference in potential between pins 2(-) and 3(+) of IC5 forms the
initial unshaped a.g.c. signal: a positive-going change at pin 3 will re-
duce r.f. and i.f. gain, while a negative-going change will increase r.f.
and i.f. gain. To remove a.g.c. control, a positive (logic 1) level is
applied to panel edge-pin 14; this causes TR32 to conduct, so holding the
level on pin 3 of IC5 below +1V. To mute the receiver, a maximum posi-
tive level is required on pin 3 of ICS; this is produced by earthing
panel edge-pin 11, so causing TR31 to conduct and hold the level on pin

3 of IC5 above +11V.

PR2250G
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2.5.5

2.6

2.6.1

2.6.2

2'6.2‘

2.6.2.

2.6.3

2.6.3.

2.6.3

The d.c. output level produced by IC5 is proportional to signal ampli-
tude, and varies at no defined rate. The rates of rise and fall are con-
trolled by the shaper circuits associated with TR33 to TR34 (inclusive).

AGC Shaper Circuits

The shaper circuits can be functionally divided into three parts:

(1) A fast time-constant circuit formed by TR33, TR34, and associated
components.

(2) A slow time-constant circuit formed by TR35, TR36, TR37, and
associated components.

(3) A combining circuit formed by TR38, TR39, and associated compo-
nents.

The circuits produce a short (nominal SmS) attack time-constant for all
input level increases, and any selected one of three (nominal 0.28, 25,
10S) decay time-constants for signals of duration greater than approxi-
mately 75 mS. For signals of duration less than approximately 75mS, a

decay time-constant of nominally 50mS is produced. The action will be

described in terms of the response to an input signal as shown in Fig.

(c), as this brings out every aspect of the circuit operation.

Long Time-Constant Circuit

1 The output from IC5 applied to TR35 base: it can (at a maximum) change
from OV to +24V. As full a.g.c. control is achieved over a OV to +12V
range, time-constant values of CR seconds (in which output voltage
rises to 697 of input voltage) can truly be quoted as rise and fall
times.

2 Assume that TR35 base potential is OV and that CS59 is completely dis-
charged, when a positive-going input step is applied to TR35 base.
(The fact that it is also applied to TR33 and TR34 bases is not rele-
vant at the moment). C59 will charge via R98, the time-constant being
approximately 65 milliseconds. If, after the voltage across C59 has
reached a steady state, a negative-going step is applied to TR35 base,
C59 will discharge via either R99, R100, or R103; the particular resis-
tor in circuit will depend upon the front-panel selection of a.g.c.
decay time-constant. The discharge time-constant will be nominally 0.2
seconds (R103), 2 seconds (R100) or 10 seconds (R99). Note that edge-
pin 11 provides a monitor output: it is not a control input. The volt-
age across C59 (waveform C in Fig.(c)) is applied to TR38 base. The
combining action of TR38 and TR39 cannot be considered until the short
time-constant circuit has been described.

Short Time-Constant Circuit

1 The output from IC5 is applied to the bases of TR33 and TR34. (57 in
TR33 emitter circuit charges via R93, and discharges via R94. C(C58 in
TR34 emitter circuit charges via R95, and discharges via R97. C57 and
C58 potentials are clamped within + 1V by diodes D20, D21, D22, and
D23.

-2 Consider a positive-going step applied to TR33 and TR34 bases from a

starting point where both C57 and C58 are completely discharged. C57

PR2250G
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FIG (c) AGC SHAPER CIRCUIT ACTION

and R93 form a 3 millisecond charging time-constant, while C58 and R95
form a 22 millisecond charging time-constant. Initially the output
from R95-R97 junction will rise at a 22 millisecond TC rate, but this
will only apply until the voltage across C57 exceeds that across C58 by
+1V. At this point D22 and D23 will conduct, parallel connecting the
two emitter circuits to produce a 5 millisecond time-constant from C57
and C58 charging via R93 and R95 in parallel. The rate of voltage rise
at R96-R97 junction will be determined by this time-constant.

Consider the arrival of a short noise pulse after the circuit has rea-
ched a steady state. A short pulse of some 10 millisecond duration
will not significantly affect the potential across C59, as here the
rise time-constant is 65 milliseconds. Initially C57, C58, and C59
potentials will be equal. The leading-edge positive step of a noise
pulse will cause the voltage across C57 to rise until it is +1V greater
than that across C58, at which point the 5 millisecond rise time-
constant is produced. The voltage at R96-R97 junction will rise to
take account of the noise pulse leading edge.

PR2250G
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2.6.3.

2.6.3.

2.6.4

4 Assuming that the noise pulse duration is greater than 5 milliseconds,
the voltage at R95-R97 junction will then remain steady until the arr’
val of the negative-going step of the trailing edge. On arrival of
this step, C58 will initially discharge via R95 and R97 (a time-con-
stant of 288 milliseconds). This will only apply until the 27 milli-
second time-constant of C57 and R94 has reduced the potential across
C57 to 1V below that across C58. At this point D20 and D21 will con-
duct, parallel connecting the two discharge time-constants to produce
a circuit of 20uF (C57 and C58) discharging via 2.47k ohm (R95-R97 in
parallel with R94), a time-constant of approximately 50 milliseconds.

5 The potential at R95-R97 junction will therefore decay at a 50 milli-
second TC rate until the steady input level is reached. This level
will remain until the end of the steady input level period, when the
potential at R95-R97 junction will again decay at a 50 millisecond TC
rate: at the same time, the potential across R59 will decay at either
a 0.2 second, 2 second, or 10 second rate.

Combiner

The output from the short time-constant circuit is taken from R95-R97
junction and is applied to TR39 base. The output from the long time-con-
stant circuit is taken from TR35 base and is applied to TR38 base. The
potential across R106 is governed by the more positive of the two base
potentials. The effect is to produce a combined output in which the
short (5mS) time-constant governs all rise times, and in which the 50
millisecond time-constant governs the decay rate of signals shorter than
70 milliseconds. The decay rate of signals of longer duration is gover-
ned by the long (0.2s, 2s, or 10s) time-constant. The overall response
to the input waveform A shown in Figure (c) will be that shown by the
heavy line in waveform D of Figure (c).

3. TEST DATA
3.1 General
The procedure outlined in the followihg paragraphs forms a complete test
procedure and need not be used to locate individual faults.
3.2 Test Equipment
The following items of test equipment are required:
Signal Generator, 1.4MHz, 8uV r.m.s., =8mV r.m.s., 50 ohms.
Matching Network, 50 ohms to 1k ohms, 6dB loss, to match the signal gen-
erator to Module 4 input impedance. The network is shown in Figure (d).
IkQ + 27Z(TR4)
INPUTN . ] ~__~ 0/P
s0@ 7 S - 1kQ
56Q + 27
(TR4)
FIG (d) MATCHING NETWORK
PR2250G
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3.3

3.4

3.4.1

3.4.2

3.4.3

3.4.4

3.4.5

3.4.6

July 81

Millivoltmeter, l.4MHz to read 10mV, 50 ohm impedance and high impe-
dance.

Avometer.
Variable DC supply (0-12V).

Power Supplies

Separate +15V and +9V DC power supplies are required.

Alignment and Functional Tests

Connect OV to the edge-pin 1, the +15V supply to edge-pin 22 and +9V to
edge-pin 20. Check the current consumption of the supplies, +15V not
more than 250mA, +9V not more than 25mA. Using the Avometer check the
d.c. voltage level at IC6 pin 2 (12 + 0.6V), and at IC7 pin 2 (6 +
0.3v).

To allow individual selection of the following modes, LSB, AM, ISB, USB,
CW, F, EXT AGC and MUTE a logic 'l' level (+15V) should be applied to the
appropriate edge-pins.

Gain Setting (USB)

Set the signal generator to l.4MHz, 6uV r.m.s. and connect via the match-
ing network to the IF INPUT, SKTA. Select the USB mode by removing the
logic 1 level from edge-pin 6. Connect the millivoltmeter to USB/ISB/F/
CW output SKTD. Adjust the signal generator to give a maximum reading on
the millivoltmeter (approximately lkHz below 1.4MHz: note that an LSB
filter is used in the USB mode position as the signal is inverted at this
point). Adjust R8 on the module to give a 10mV reading on the millivolt-—
meter. Remove the signal input to SKTA and check that the fall in milli-
voltmeter reading is not less than 25dB. Re-connect the input signal to
SKTA. Select all of the modes, in turn, by removing the logic 'l' from
the appropriate edge-pin and check that the signal present, on the milli-
voltmeter, is on modes USB, ISB, CW and F only.

LSB

Select LSB by removing the logic 'l' level from edge-pin 7. Connect the
millivoltmeter to LSB/ISB output SKTE, and adjust the signal generator to
give a reading on the millivoltmeter of 10 + 2mV. Select all modes in
turn (remove logic 'l' from appropriate edge-pins) and check that the
signal is present on modes LSB and ISB only.

Pilot Carrier

Connect the millivoltmeter to 'RECON CARRIER' SKTF, and adjust the signal
generator to give a reading on the millivoltmeter of 10 + 2mv.

AM

Select mode 'AM' by removing the logic 'l' from edge-pin 3. Connect the
millivoltmeter to AM/ISB output SKTC and check that the reading is 10 +
2mV. Select all modes in turn (remove logic 'l' from appropriate pin)
and check that the signal is present on modes AM and ISB only.

PR2250G
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3.4.7 AGC

3.5

Connect the millivoltmeter to SKTD. Select mode 'USB' (remove logic 'l
from edge-pin 6) and 'AGC SHORT' (apply logic 'l', +15V, to edge-pin 13).
Ad just the signal generator to give a maximum reading on the millivolt-
meter and note the reading. Select AGC 'MED' (apply logic 'l' to edge-
pin 12) and AGC 'LONG' (absence of a logic 'l' on pins 12 and 13 gives
AGC long), and check that the reading is unchanged. Select AGC 'SHORT'
and increase the signal generator output by 10dB. Ad just R112 to give a
reading on the millivoltmeter 1dB higher than the first reading noted for
AGC 'SHORT'. Increase signal generator output by a further 60dB and note
the rise in millivoltmeter reading from the first reading noted. (should
not be more than 3dB). Connect a 100uA FSD meter to edge-pins 16 (RF
METER) and 1 (OV) and check that the meter reading is 70 to 85uA. De-
crease the signal generator output by 30dB and check that the meter read-
ing is 40 to 50uA. Select mode 'LSB' and check that the meter indication
drops to '0O'. Adjust the signal generator for maximum reading on the
millivoltmeter (40 to 50uA on RF meter). Select mode 'USB' and check
that the RF meter drops to '0'. Connect a 0-12V variable d.c. supply to
edge-pin 18 (simulates LOCAL RF/IF GAIN Control) and a logic 'l' level
(+15V) to edge-pin 10 (LOCAL). Slowly adjust the supply from OV to 12V
noting that the RF meter indication follows the operation of the control
to full scale deflection of the meter. Reset the variable supply to OV
and repeat for REMOTE RF/IF (0-12V variable supply to REMOTE RF/IF edge-
pin 19, and logic 'l' (+15V) to pin 15). Ad just the signal generator for
maximum indication on the millivoltmeter. Select 'MUTE ON' by removing
the logic 'l' on edge-pin lla and check that the RF meter indicates FSD
and the millivoltmeter reading drops. Select 'MUTE OFF'. Decrease sig-
nal generator output by 40dB (back to threshold). Select AGC 'LONG' (ab-
sence of logic 'l' on pins 12 and 13 gives AGC LONG) and check that the
meter reading is 'O'. Increase the signal generator output by 40dB.
Disconnect the output from the signal generator and check that the time
taken for the meter to drop to 0.5 FSD is approximately 10 seconds. Sel-
ect AGC '"MED' (logic 'l' on edge-pin 12) and reconnect the signal gener—
ator output. Disconnect the output and check that the meter drops to 0.5
FSD in approximately 2 seconds. Select AGC 'SHORT' (logic 'l' on edge~-
pin 13) and reconnect the signal generator output. Disconnect the output
and check that the meter drops to 0.5 FSD immediately (0.2 sec).

The module should be inspected to ensure that no damage has been caused
during testing.
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4, COMPONE

NT LISTS

Main Assembly (630/1/32984)

Panel Electronic Circuit (419/1/18013)

Circuit Ref. Description and Tolerance | Manufacturer and Ref Part No.
- Panel Printed Circuit Plessey 419/2/18014
- Mounting Pad Jermyn T05-007N 915/9/98768/000
- Socket Semi-Conductor Texas 14LDIL C931402 508/4/22096/002
C70 Capacitor 33pF + 5% 100V Erie 812M-100 COG 400/4/20672/010
Ceramic
€23,24,31, | Capacitor 68pF + 2.5% 30V | Suflex HSC 30 437/4/30011/009
32,40,42
Cl1,13 Capacitor 100pF + 2.5% 30V | Suflex HSC 30 437/4/30011/011
Cco69 Capacitor 180pF + 2.5% 30V | Suflex HSC 30 437/4/30011/015
Cl2,14 Capacitor 430pF + 2.5% 30V | Suflex HSC 30 437/4/30011/097
c2,3 Capacitor 1000pF + 10% 400V] Siemens B32510 435/4/90820/015
Cl Capacitor 0.0luF + 5% 400V | Siemens B32510 435/4/90820/021
C4-10,16,18,) Capacitor O.luF + 5% 100V Siemens B32510 435/4/90820/014
61
Cl17,19-22, Capacitor O.luF + 5% 100V | Siemens B32560 435/4/90317 /014
25-29,33-
36,38,39,
41,43, 44,
46-52,54
65,66
C64,67 Capacitor 0.33pF + 5% 100V | Siemens B32560 435/4/90317/018
Cc37 Capacitor 0.47uF + 5% 100V [ Siemens B32560 435/4/90317/019
€53,55,60, | Capacitor 10uF + 20% 35V ITT TAG 402/4/57057/006
62,63
C57-59 Capacitor 22uF + 20% 35V ITT TAG S« imle= 852 | 402/4/55748/015
Cl5 Capacitor Variable 2-9pF Mullard 80909002 401/4/32189/002
L1,6,11,15, | Inductor 22uH + 10% Sigma SC10 406/4/31749/002
18,27
L10,14,17,20f Inductor 100uH + 10% Sigma SC10 406/4/31749/009
L4,5 Inductor 150uH + 10% Sigma SC10 406/4/31741/003
L2,7-9,12, | Inductor 220uH + 10% Sigma SC10 406/4/31749/006
13,16,19
1C1,2,9,10 | Integrated Circuit Plessey SL612C 445/4/02387
1C3 Integrated Circuit Motorola MC4011 CP | 445/4/02383/011
1C4,8 Integrated Circuit Motorola MC4071 CP 445/4/02383/071
I1C5 Integrated Circuit Motorola RCA3140 E8 | 445/4/03072/004
1C6 Integrated Circuit Fairchild NA7812 UC | 445/9/03051/004
1C7 Integrated Circuit Fairchild NA7806 UC | 445/9/03051/002
ICl1 Integrated Circuit Motorola MC4066 CP | 445/4/02383/066
R24,37,47,54 Resistor 22R + 2% Electrosil TR4 403/4/05521/220
R10 Resistor 51R + 2% Electrosil TR4 403/4/05521/510
R26,40,43,56 Resistor 56R + 2% Electrosil TR4 403/4/05521/560
R2,5 Resistor 100R + 2% Electrosil TR4 403/4/05522/100
R25,33,46, | Resistor 180R + 2% Electrosil TR4 403/4/05522/180
55,121-124
R3,18,31,42, Resistor 270R + 2% Electrosil TR4 403/4/05522/270
50
RI3 Resistor 390R + 2% Electrosil TR4 403/4/05522/390
R7,12,19-22,| Resistor 470R + 2% Electrosil TR4 403/4/05522/470
32-34,39,
43,51,53,
128
PR2250G
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Panel Electronic Circuit (Cont'd)

Circuit Ref. Description and Tolerance| Manufacturer and Ref Part No.
R94 Resistor 560R + 2% Electrosil TR4 403/4/05522/560
R109 Resistor 680R + 2% Electrosil TRé4 403/4/05522/680
R11,80,108 Resistor 820R + 2% Electrosil TRé4 403/4/05522/100
R4,13-17,23, | Resistor lk + 2% Electrosil TR4 403/4/05523/100
30,41,49,59-
64,87 113,
120
R1,89,91,95 Resistor 2.2k + 2% Electrosil TR4 403/4/05523/220
R103 Resistor 3.3k + 2% Electrosil TR4 403/4/05523/330
R98 Resistor 3.9k + 2% Electrosil TR4 403/4/05523/390
R83-85,106 Resistor 4.7k + 2% Electrosil TR4 403/4/05523/470
R97 Resistor 5.6k + 2% Electrosil TR4 403/4/05523/560
R6 Resistor 6.8k + 2% Electrosil TR4 403/4/05523/680
R90,110 Resistor 8.2k + 2% Electrosil TR4 403/4/05523/820
R45,86,88,101,| Resistor 10k + 2% Electrosil TR4 403/4/05524/100
104,107,129,
130
RI11 Resistor 15k + 2% Electrosil TR4 403/4/05524/150
R9 Resistor 18k + 27% Electrosil TR4 403/4/05524/180
R100 Resistor 82k + 2% Electrosil TR4 403/4/05524/820
R27-29,35,36, | Resistor 100k + 2% Electrosil TR4 403/4/05525/100
44,52 ,65-71,
102,105,
114-119,
125(0Oman).
R125 (not Resistor IM + 5% Allen Bradley CB 403/4/04631/003
Oman).
R92 Resistor 120k + 2% Electrosil TR4 403/4/05525/120
R82 Resistor 270k + 2% Electrosil TR4 403/4/05525/270
R99 Resistor 470k + 2% Electrosil TR4 403/4/05525/470
R112 Resistor Variable 4.7k Allen Bradley Type | 404/9/05047/004
90H
R8 Resistor Variable 10k Plessey 404/9/05047/005
+ 20%
D2 Diode Zener 3.3V Mullard BZY88C3V3 415/4/02792/003
D1,4-31 Diode Texas 1N4148 415/4/05720
TR1,4-23,26, | Transistor Mullard BC107 417/4/01777
32-39
TR30,31,40-42 | Transistor Mullard BC177 417/4/01859
TR2,3 Transistor Texas 2N3866 417/4/01775
XF1 Filter Bandpass ITT 422/9/07786/005
XF2 Filter Bandpass ITT 422/9/07786/006
XF3 Filter Bandpass ITT 422/9/07786/002
Connector Assembly (702/1/20093/001)
Circuit
Ref. Description and Tolerance Manufacturer and Ref. Part No.
SKA Socket Electrical R.F. Belling Lee L1465/K/BS 508/4/22059
- Cable R.F. Suhner R.G. 174/U 110 mm | 998/4/70537/001
PR2250G
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Connector Assembly (702/1/20093/002)

Circuit
Ref. Description and Tolerance Manufacturer and Ref. Part No.
SKF Socket Electrical R.F. Belling Lee L1465/K/BS 508/4/22059
- Cable R.F. Suhner R.G. 174/U 150 mm | 998/4/70537/001
Connector Assembly (702/1/20093/006)
Circuit
Ref. Description and Tolerance Manufacturer and Ref. Part No.
SKD Socket Electrical R.F. Belling Lee L1465/K/BS 508/4/22059
- Cable R.F. Suhner R.G. 174/U 230 mm | 998/4/70537/001
Connector Assembly (702/1/20093/007)
Circuit
Ref. Description and Tolerance Manufacturer and Ref. Part No.
SKC Socket Electrical R.F. Belling Lee L1465/K/BS 508/4/22059
- Cable R.F. Suhner R.G. 174/U 290 mm | 998/4/70537/001
Connector Assembly (702/1/20093/008)
Circuit
Ref. Description and Tolerance Manufacturer and Ref. Part No.
SKE Socket Electrical R.F. Belling Lee L1465/K/BS 508/4/22059
- Cable R.F. Suhner R.G. 174/U 350 mm | 998/4/70537/001
- Screening Cover Plessey 630/2/33037/003
- Screening Cover Plessey 630/2/33037/004
PR2250G
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MODULE 5 DETECTORS AND OUTPUT AMPLIFIERS

1. FUNCTIONAL DESCRIPTION

1.1

can be seen in Figure (a).

Module 5 contains the detector and output circuits of the receiver, toge-

ther with the associated switching and control circuits. A block diagram

1.4MHZ ’> ~ METER
+ OFFSET s OUTPUT
LOCAL 0SC.
% | ENVELOPE ~ | AUDIO gkplgigg R&
DETECTOR ~
QUTPUT
VOL.CONT
1.4MHzZ , SWITCHING CCT
IF
SIGNAL ¢ o MIXER 1 7~ | OFFSET Locre __l>_,LINE 1
INPUTS (PROD. DET) *~ OUTPUT
Y
MIXER 2 ~ | OFFSET i LINE 2
N (PROD.DET) Y OUTPUT
YV Y A
SWITCHING 100kHz
— LOGICL MIXER 3 oA IF
~ OUTPUT
J} A ‘
)
1.5MHz
LOCAL 0SC.
CONTROL | CONTROL
INPUTS CIRCUITS
VOLUME CONTROL INPUT

1.2

1.3

July 81

FIG (a) MODULE 5 FUNCTIONAL BLOCK DIAGRAM

The detection circuits consist of an envelope detector and three mixers.
Two of the mixers function as produce detectors; these two share a common
1.4MHZHOFFSET local oscillator input. The third mixer receives a 1.5MHz
local oscillator input. Three 1.4MHz IF input signals from Module 4 are
applied to Module 5. 1In ISB mode, two are present simultaneously: in all
other modes, only one is present at any given time. The applied input
(or inputs, i.e. both sidebands on ISB) is always connected to the input
of the third mixer. As this mixer receives a 1.5MHz local oscillator in-
put, any signal input to Module 5 is continuously down-converted to
100kHz to produce the IF OUTPUT.

An amplitude-modulated input signal applied to the envelope detector pro-
duces an audio output; this is used in AM mode. An input signal applied
to either product detector produces an output at whatever offset frequen-
cy has been set on the local oscillator; this is employed in all modes
except AM. When working ISB, the incoming signal is split in Module 4:
the upper sideband is fed to Mixer 1, while the lower sideband is fed to
Mixer 2.

PR2250G
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1.4

1.5

1.2

N

2.1.3

2.2

Three output amplifiers and a meter amplifier are used in addition to
that in the IF OUTPUT circuit already described. One provides the phones
and speaker outputs. The second provides one LINE output. The third
provides the second LINE output. The inputs to the three output ampli-
fiers are connected as appropriate to the detector outputs by the
switching logic, controlled from Module 10J.

Except when working ISB, all detected signals are fed to all output amp-—
lifiers. When working ISB, one line amplifier receives USB and one re-
ceives LSB: the inputs to the meter amplifier and to the phones and
speaker amplifier are then either LSB or USB as determined by the setting
of the front-panel MONITOR toggle switch.

CIRCUIT DESCRIPTION

Detectors

Envelope Detector

The AM input from SKA is applied to the inverting amplifier stage formed
by TR2 and TR3. The amplifier has two negative feedback paths, D2-Rl1
for positive half-cycles, and D1-R10 for negative half-cycles. Neither
conducts until the signal at TR3 collector is approximately 1.2V peak-to-
peak. A small input signal therefore experiences open—loop gain amplifi-
cation. When amplitude increases sufficiently to cause Dl and D2 to con-
duct, gain is set by RI0/Rll and R4. The half-wave rectified output from
D2-R11 junction forms the envelope output, and is fed via 1.4MHz re—
jector circuit L2-Cl0 and a second-order low-pass active filter (see
Appendix 1) to output stage TR7.

Product Detectors

IC2 and IC3 are each double balanced modulators which function similarly
to ring modulators but without using transformers. The signal input is
applied to pin 7 and the local oscillator input is applied to pin 3. Two
in-phase outputs are produced, one from pin 5 and one from pin 6. The
pin 6 output is via an open—emitter stage, and uses a lk ohm resistor be-
tween pin 6 and OV as emitter load. A capacitor connected between pin 5
and OV provides a degree of high-frequency roll-off. Internal decoupling
is provided by capacity between pin 2 and OV. Each product detector out-
put is taken via an amplifier stage and level presetting control, and
applied to a second-order low-pass active filter (see Appendix 1). The
filter outputs are fed to the transfer gate switching described in para=-
graph 2.3.2. As the i.f. inputs are 1.4MHz, and the local oscillator
frequency is 1.4MHz plus an offset determined in Module 6, the outputs
are at offset frequency.

100kHz Mixer and Output Circuit

The 100kHz mixer circuit of ICl is identical with that of IC2 and IC3,
except that local oscillator frequency is 1.5MHz. Output frequency is
therefore 100kHz, selected by a passive band-pass filter circuit. The
filtered 100kHz output is amplified by TR11, 12, 13, and 15 to produce
two unbalanced 50 ohm outputs, on SKG and SKF.

Switching Logic

The switching logic controls the signal input switching to ICl, and the
output switching between the three detectors and the output amplifiers.

PR2250G
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Control is exercised by ten input lines, one (LS) from the USB/LSB MONI-
TOR toggle switch on the front-panel and the remainder from the control
logic in Module 10. The switching logic is made up from the elements
contained in ICl4, ICl5, and ICl6. The action is shown in table 1 in
terms of input 'l' and 'O' levels necessary to produce a logic 'l' level
on each output line.

TABLE 1 : SWITCHING LOGIC

INPUTS LS LS |L|L+I|T | F+C+U | I+U+C+F | AMFT | AM | YERM
SYNTH. MUTE 0 0
LS (MON. LSB) | AND | AND
1 1
L (LSB,P) 11 |1
I (ISB) 1 |or 1 1
OR
F (F) 1 1 1
OR OR OR
c (cwW) 1 1 1 OR
OR OR OR
U (USB) 1 1 1
OR
AM (AM) 1 1 1
MUTE 0
AND
REM. MUTE 0

2.3 Switching
2.3.1 Input Switching

The inputs to the envelope detector (TR2 base), and the two product
detectors (IC2 and IC3 pin 7) receive i.f. input signals directly from
SKA, SKB, and SKD. These three input lines are also connected via trans-—
fer gates to a common point on R85, and from this common point via trans-
fer gate IC11D to 100kHz mixer ICl. ICI1A conducts on AM+I logic output.
IC11B conducts on I+U+C+F logic output. IClIC conducts on L logic out—
put. IC11D conducts on M+RM logic output. Input connections to ICl are
therefore made as shown in table 2.

TABLE 2 : INPUT CONNECTIONS TO ICl

MODE CONDUCTING GATES INPUT TO ICl1 FROM:
LSB,P I1cllc, 1ICl1D SKD
ISB ICl11A, IC11B, ICLID SKA and SKB
F IC11B, IC1ID SKB
Ccw IC11B, IC11D SKB
USB .| IC11B, ICI11D SKB
AM IC11A, IC1l1D SKA
MUTE (M+RM) not IC1ID NONE

PR2250G
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2.3.2

FROM

Output Switching

The outputs from the envelope detector and the two product detectors are
switched by transfer gates to feed four amplifiers as shown in Figure
(b), wherein the transfer gates are shown as switched. Alongside each is
a 'flag' indicating the operating modes in which the various gates con-
duct under control of the switching logic. Each transfer gate is fed by
a 0.1 capacitor to avoid switching clicks in the output.

.

IC
ENVELOPE o o— =:fgINE
DETECTOR
USB, ISB,CW,F MON USB m
IC 12¢C IC 134 IC 13D
FROM IC2
© TO IC7 >
(PHONES & 10 IC8
IC 13B IC13C | (METER
I LS)
C

FROM IC3 O oO—e

f°

b

—

o T0 IC
(LINE

FIG (b) OUTPUT SWITCHING ACTICN

2.3.3 The signal paths produced are as follows:

(1) LSB,: IC3 to all four outputs, irrespective of MONITOR switch
P position.

(2) 1ISB : 1c2 to IC5, and IC3 to IC6. Both IC7 and IC8 inputs con-
trolled by MONITOR switch position.

(3) F : IC2 to all four outputs, irrespective of MONITOR switch
position.

(4) CW : exactly as (3).
(5) USB : exactly as (3).

(6) AM : Envelope detector to all four outputs, irrespective of
MONITOR switch position.

2.4 Qutput Amplifiers

2.4.1 Phones and Speaker Output

The common output from transfer gates IC13A and IC13B is applied via

emitter—-follower TR16 to volume control stage IC4.

The volume control

integrated circuit consists of a differential amplifier fed by a current
source. The current source is controlled by the input signal applied to

PR2250G
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2.4.2

2.4.3

2.4.4

2.5

July 81

pin 2, while the d.c. volume-controlling level is applied to pin 1. The
output from pin 6 is therefore of whatever waveform is applied to pin 2,
and controlled in amplitude by the d.c. level applied to pin 1.

The output from pin 6 of IC4 is capacitively coupled to pin 8 of IC power
amplifier IC7. Pin 8 is the non-inverting input of the amplifier. The
inverting input on pin 6 is internally connected to the output (pin 12)
by a feedback resistor. Gain is therefore controlled by the values of
C65 and R63, the amplifier being connected as a voltage follower. A 2
Watt output is produced in this application. C67 aids ripple rejection
as part of the internal decoupling circuit. The CR circuit between pin
5, 12, and OV produces gain/frequency compensation. Pin 4 is a 'boot-
strap' connection.

Line Amplifiers

Both line amplifiers (IC5 and IC6) are identical. ICS5 is fed via emitter-
follower TR17 from the junction of transfer gates ICl12A, IC12B and ICl12C.
1C6 is fed via emitter-follower TR18 from the junction of transfer gates
IC12A and IC12D. 1In each IC, signal input is applied to pin 5, and out-
put is taken from pin l: the amplifier operates in class AB, producing a
maximum output of 10mW. Pin 6 is an unused input, grounded via 1.5n.

The capacitors between pins 3 and 4 and ground determine frequency res-
ponse, in conjunction with the series CR circuit from pin 1 to ground.
Gain is set by the voltage applied to pin 8 from a pre—-set gain control
potentiometer.

Meter Amplifier

Meter amplifier IC8 is an integrated-circuit operational amplifier, and
is fed directly from the junction of transfer gates IC13C and ICI3D. In
conjunction with TR14 it acts as a peak detector, producing a d.c. output
level proportional to the amplitude of the input signal applied to ICS8
pin 3. The device is essentially a voltage follower of unity gain,
referred to +6V. The rectification occurs in TRl4. Input swings falling
below +6V produce collector current in TR14: input swings rising above
+6V do not, as TR14 base is returned via R66 to +6V.

Muting

Three muting inputs are applied to Module 5. The LINE MUTE input is app-
lied to pin 7 of both IC5 and IC6: when set to '0' level, both amplifiers
produce no output, i.e. both LINE OUTPUTS are controlled by the LINE MUTE
input. If the SYNTHESISER MUTE input level becomes 'l', the LS and LS
outputs from the switching logic become '0'. Transfer gates IC13A, B, C,
and D become non-conducting, removing inputs from IC4 and IC8; i.e. LOUD-
SPEAKER, HEADPHONES, and AF METER outputs are controlled by the SYNTHE-
SISER MUTE input. If either the MUTE or REMOTE MUTE input level becomes
'l', the M*¥RM output from the switching logic becomes 'O'. Transfer gate
IC11D becomes non-conducting, removing the input from ICl; i.e.the 100kHz
IF OUTPUT is controlled by the MUTE and REMOTE MUTE inputs.

APPENDIX 1 - ACTIVE FILTERS

Active filters consist of a number of resistive and capacitive passive

elements working in conjunction with an amplifier. The circuit origin—
ated in the work of Sallen and Key, first published in 1954. The usual
circuit has a second-order high-pass or low-pass characteristic; input

impedance is high, and output impedance is low.

PR2250G
5-7 - Sect.4



Figure (c) shows a simple first-order low-pass RC filter followed by a
non-inverting unity gain buffer stage. The characteristic is asymptotic
to 'A' and 'B' Frequency fc is a function of the values of Rl and Cl.
The output level at fc is 3dB below input level.

RI 0dB By R

S ’ [:: I\ __— 6dB/OCTAVE

IN = Cl oUT -3dBF — — — — SLOPE
|
_ . |
|
|

L FREQ.

fc

FIG (c) SIMPLE 1ST-ORDER LOW-PASS FILTER

If Rl in Figure (c) is split into two, and a further capacitor C2 is
connected between the buffer output and the junction of the two parts of
R1, then we have the second-order active filter circuit shown in Figure
(d). Theoretically, the amplifier should have infinite input impedance
and zero output impedance. The feedback introduced by C2 produces a
characteristic which is asymptotic to OdB and to a line of 12dB/octave
slope. The shape of the curve (especially at frequencies near fc) is
governed by the Q of the circuit, which can by any desired value up to
about 1000. Typical characteristics are shown in Figure (d). A high-
pass filter is produced by interchanging the positions of the resistive
and capacitive elements in Figure (d).

c2
i

-——ik;ig}**{; k—:I:——{::>——4»——,-
Rl cl

IN

-I- oUT
LOW Q
MED Q
HIGH Q
12dB/0OCT
veas L — \ _ AN /OCTAVE SLOPE
0dB
-3dB
-6dB

FREQUENCY

FIG (d) 2ND-ORDER LOW-PASS ACTIVE FILTER
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A further reference on the subject is 'Active Filters' (Girley and Good),
Wireless World, January 1970.

3. TEST DATA
3.1 General

The procedure outlined in the following paragraphs forms a complete test
procedure and need not be used to locate individual faults.

3.2 Test Equipment

The following items of test equipment are required:

Signal generator 1, l.4MHz, 10mV r.m.s. output into 50 ohms.
Capable of Amplitude modulation.

Signal Generator 2, 1.5MHz, 100mV output.
Oscilloscope.
Avometer.

50 ohm load (2 off) 50 ohm, 0.25W resistors mounted across meeting plugs
for module sockets.

Distortion Factor Meter, type Marconi TF2331.

lk linear Potentiometer, 250 ohm 0.25 watt resistor for AUDIO VOLUME
CONTROL.

3.3 Power Supplies

Separate +15V and +9V DC power supplies are required.

3.4 Alignment and Functional Tests

3.4.1 Connect OV to edge-pin 2,the +15V supply to edge-pin 22 and +9V supply to
edge-pin 20. Check the current consumption of the supplies as follows:

+15V : 200 + 30maA
+9V : 80 ¥ 20mA

Using the Avometer check the d.c. voltage level at ICl10 pin 2 (12 + 0.6V)
and at IC9 pin 2 (6 + 0.3V).

3.4.2 100kHz Line Output

Select the 'AM' mode by applying a logic 'l' to edge-pin 11, and connect
the lk potentiometer and 250 ohm resistor to the +15V supply (pin 22) to
give a 0 to 12V variable supply to edge-pin 4 (Audio volume control).

Set the volume control to minimum. Connect the signal generator set to
1.5MHz 100mV output, to SKTE. Connect signal generator (1) set to 1.4MHz
10mV output, to SKTA. Connect the two 50 ohm load resistors to SKI's F
and G and the oscilloscope across pins 12 and 11 (SKTF). Adjust R42 to
give a 300mV peak to peak 100kHz signal on the oscilloscope and check
that the waveform is sinusoidal. Connect the oscilloscope across pins 13
and 14 (14 to OV) SKTG and check that the signal displayed is 300 + 30mV

PR2250G
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peak-to-peak, sinusoidal. Select in turn modes CW, USB, LSB, LSB and F
by applying a logic 1 to the appropriate edge-pins. A 100kHz signal
should be present on ISB and absent in all other modes. Select AM mode
and check that a waveform is present. Set, in turn, 'MUTE' and 'REMOTE
MUTE' (logic 1 on pins 12 and 13) to the 'ON' position and check that the
signal disappears in both cases. Reset both MUTES to the 'OFF' position.
Connect the signal generator output to SKTB. Select each mode in turn
and check the waveform is present on modes CW, USB and F only. Connect
the signal generator output to SKID. Select each mode in turn and check
that the waveform is present in mode 'LSB' only.

3.4.3 Envelope Detector

Select 'AM' mode by applying a logic 'l' to edge-pin 11, and connect the
Distortion Factor Meter (DFM), set to 600 ohms, to line output 1, pins S
and T. Set the signal generator to l.4MHz 10mV r.m.s., 30% modulation at
lkHz and connect to SKTA. Set the 'AUDIO VOLUME' control fully clock-
wise. Set R68 and R69 fully clockwise and adjust R28 to give +10dBm on
line output 1. Connect the DFM to line output 2, pins E and D and ensure
that the output is +10dBm + 0.5dB. Select all modes in turn (logic 'l’
on appropriate pins) and ensure that a line output is present on 'AM'
mode only. Readjust R68 and R69 to give their respective lines of 0 +
0.2dBm. Connect a microammeter to edge-pin 7 (AF METER) and check that
the reading is 27 to 3%4uA.

3.4.4 CW/USB Product Detector

Set the signal generator to 1.399MHz 10mV r.m.s. (no modulation) and
connect to SKTB. Set the second signal generator to 1.4MHz 100mV r.m.s.
(reinserted carrier) and connect the SKTC. Select the CW mode by
applying a logic 'l' to edge-pin 17. Connect the DFM set to 600 ohms to
line output 1 pins S and T and the oscilloscope between edge—pin 5 and
OV. Adjust R22 to give a reading on the DFM of O + 2dBm. Measure the
lkHz waveform amplitude on the oscilloscope and check that the amplitude
is not less than 7V peak to peak and that the waveform is sinusoidal.
Select all modes in turn (logic 'l' on appropriate pins) and ensure the
oscilloscope waveform is present only on CW, F, USB and ISB. Set the
volume control for 7V peak to peak, select ISB and ensure that the
waveform amplitude is 7V + 0.5V peak to peak.

3.4.5 LSB Product Detector

Connect signal generator to SKTD(LSB INPUT) and select mode LSB by apply-
ing a logic 'l' (+12V) to edge-pin 15. Connect the DFM to line output 2
pins E and D and adjust R24 to give a reading on the DFM of O + 0.2dBm.
Select all modes in turn and check that the oscilloscope waveform is only
present on LSB and ISB.

3.4.6 Audio Power Stage

Select mode ISB (logic 'l' to edge-pin 14) and connect the oscilloscope
between edge connector 5 and OV. Adjust the lk audio volume control,
connected to edge-pin 4, for a reading on the oscilloscope of 7V peak to
peak. Connect the oscilloscope between edge connector 8 and OV and check
that the waveform displayed is 5.65V + 0.5V peak to peak. Reconnect the
oscilloscope between pin 5 and OV. Set the lk audio volume control fully
counterclockwise and check for a reading of between 20 and 50mV peak to
peak. Adjust R55 as necessary to obtain this reading. Set the audio

PR2250G
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volume control to approximately half way. Select USB mode (logic 'l' on
edge-pin 16) and check that the waveform disappears. Connect a signal
generator to SKTB (CW, F, USB INPUT) and check that the waveform re-
appears. Select LSB mode and check that the waveform disappears.

3.5 The modules should be inspected to ensure that no damage has been caused
during testing.

PR2250G
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4.

COMPONENT LISTS

Main Assembly (630/1/32985)

Panel Electronic Circuit (419/1/18015)

Circuit
Ref. Description and Tolerance Manufacturer and Ref. Part No.
- Panel Printed Circuit Plessey 419/2/18016
- Socket Semi-Conductor Texas 8L DIL C930802 | 508/4/22096/001
- Socket Semi-Conductor Texas 14L DILC931402 | 508/4/22096/002
Lead Assembly Plessey 400/4/20672/010
Ccl0 Capacitor 82pF + 2.5% 30V Suflex HSC 30 437/4/30011/024
€23,55,56, Capacitor 100pF + 2.5% 30V Suflex HSC 30 437/4/30011/011
68
C54,57,71 | Capacitor 1nF + 57 400V Siemens B32560 435/4/90317/023
€c22,32,33,| Capacitor 1.5nF + 5% 400V Siemens B32560 435/4/90317 /024
46,48
C51,52 Capacitor 2.2nF + 5% 400V Siemens B32560 435/4/90317/025
€C19,30,31 | Capacitor 4.7nF + 57 400V Siemens B32560 435/4/90317 /027
C24,25,72 | Capacitor 10nF + 5% 400V Siemens B32560 435/4/90317/029
Cl,2,4-8, | Capacitor 100nF + 5% 250V Siemens B32560 435/4/90317 /014
11-17,26,
37-39,44,
45,62,66,
77,80,81,
84,85,87—
92
c63 Capacitor 220nF + 5% 100V Siemens B32560 435/4/90317/017
€9,34 Capacitor 330nF + 20% 35V ITT TAG 402/4/57057/002
C76 Capacitor 560pF + 2.5% 30V | Suflex HSC 30 437/4/30011/028
C27-29,41,| Capacitor 10uF + 20% 16V ITT TAG 402/4/57057/008
43,53,58,
75
c82 Capacitor 22uF + 20% 16V ITT TAG 402/4/57057/009
C35,36 Capacitor 3900pF + 2.5% 30V | Suflex HSC 30 437/4/30011/080
C18,20,21,| Capacitor 47uF + 20% 16V ITT TAG 402/4/57057/011
61,83
C47,49,62,| Capacitor 100uF + 20% 16V ITT TAP s iniomerioT - 402/4/55746/019
69
Cé4 Capacitor 68uF + 20% 25V ITT TAPk&*”i"“fl‘ 402/4/55747/018
C70 Capacitor 15nF + 5% 400V Siemens B32560 435/4/90317 /030
€59,60,65,| Capacitor 220uF + 20% 16V ITT TAP e irilla =i 7 402/4/55746/021
73,74
L1 Inductor 22uH + 10% Sigma SCI10 406/4/31749/002
L2 Inductor 150uH + 10% Sigma SCI10 406/4/31749/003
ICl4 Integrated Circuit Motorola MC14001CP 445/4/02383/001
IC11,12,13| Integrated Circuit Motorola MC14006CP 445/4/02383/066
IC15 Integrated Circuit Motorola MC14071CP 445/4/02383/071
IC16 Integrated Circuit Motorola MC14075CP 445/4/02383/075
IC9 Integrated Circuit Motorola MC7806CT 445/9/03051/002
IC10 Integrated Circuit Motorola MC7812CT 445/4/03051/004
1C5,6 Integrated Circuit Plessey SL630C 445/4/02366
1c1,2,3 Integrated Circuit Plessey SL640C 445/4/02386
IC4 Integrated Circuit RCA CA3053 445/4/03058
1C8 Integrated Circuit RCA CA3130E 445/4/03049/002
1C7 Integrated Circuit TBA 8105 445/4/03057
R92,93 Resistor 180R + 2% Electrosil TR4 403/4/05522/180
R52,53,65 | Resistor 10R + 2% Electrosil TR4 403/4/05521/100
PR2250G .
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Panel Electronic Circuit (Cont'd)
Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.

R57,58 Resistor 15R + 2% Electrosil TR4 403/4/05521/150
R&4,46,47 Resistor 47R + 2% Electrosil TR4 403/4/05521/470
R12,13 Resistor S56R + 2% Electrosil TR4 403/4/05521/560
R67 Resistor 82R + 2% Electrosil TR4 403/4/05521/820
R6,59,63,64 Resistor 100R + 2% Electrosil TR4 403/4/05522/100
R8 Resistor 270R + 2% Electrosil TR4 403/4/05522/270
R9,21,23 Resistor 330R + 2% Electrosil TR4 403/4/05522/330
R44,45 Resistor 390R + 2% Electrosil TR4 403/4/05522/390
R10,11 Resistor 470R + 2% Electrosil TR4 403/4/05522/470
R60 Resistor 820R + 2% Electrosil TR4 403/4/05522/820
R1,3,18-20,| Resistor lk + 2% Electrosil TR4 403/4/05523/100

25,26,36, -

37,39,77-

84,91,94,

95
R56 Resistor 1.2k + 2% Electrosil TR4 403/4/05523/120
R88,89 Resistor 1.5k + 2% Electrosil TR4 403/4/05523/150
R7 Resistor 1.8k + 2% Electrosil TR4 403/4/05523/180
RS Resistor 3.3k + 2% Electrosil TR4 403/4/05523/330
R43,51,90 | Resistor 4.7k + 2% Electrosil TR4 403/4/05523/470
R17,40,41, | Resistor 5.6k ¥ 2% Electrosil TR4 403/4/05523/560

48,49
R15,16,31- | Resistor 15k + 2% Electrosil TR4 403/4/05524/150

34
R14,29,30 | Resistor 18k + 2% Electrosil TR4 403/4/05524/180
R62 Resistor 22k ¥ 2% Electrosil TR4 403/4/05524/220
R50 Resistor 33k + 2% Electrosil TR4 403/4/05524/330
R2,61,68- | Resistor 100k + 2% Electrosil TR4 403/4/05525/100

76,85,96- -

98
RS54 Resistor 120R + 2% Electrosil TR4 403/4/05522/120
R27 Resistor 560R + 2% Electrosil TR4 403/4/05522/560
R66 Resistor 3.9k ¥ 2% Electrosil TR4 403/4/05523/390
R22,24,28, | Resistor Variable lk + 20%4 Allen Bradley Type 90H 404/9/05047/003

42
R55 Resistor Variable 100k + | Allen Bradley Type 90H 404/9/05047/009

20%
D1,2 Diode Hewlett Packard 415/9/98532
HP5082-2800

D3,4 Diode Mullard 0A90 415/9/98090
D5 Diode Texas 1N4148 415/4/05720
T1,2 Transformer 406/9/29690
TR2,3,7,8, | Transistor Mullard BC107 417/4/01777

9,11,13,15
TR4,16-18 | Transistor Mullard BC109 417/4 |28 o3¢
TR5,6,12,14 Transistor Mullard BCl177 417/4/01859

PR2250G
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Connector Assembly (720/1/20093/002)

Circuit
Ref. Description and Tolerance Manufacturer and Ref. Part No.
SKC Socket Electrical R.F. Belling Lee L1465/K/BS | 508/4/22059
- Cable R.F. Suhner R.G. 174/U 150mm | 998/4/70537/001
Connector Assembly (720/1/20093/003)
Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
SKA, B, Socket Electrical R.F. Belling Lee L1465/K/BS | 508/4/22059
D,E
- Cable R.F. Suhner R.G. 174/U 170mm | 998/4/70537/001
Connector Assembly (702/1/20093/005)
Circuit
Ref. Description and Tolerance Manufacturer and Ref. Part No.
SKF,G Socket Electrical R.F. Belling Lee L1465/K/BS | 508/4/22059
- Cable R.F. Suhner R.G. 174/U 210mm | 998/4/70537/001
R68,69 | Resistor Variable 1k + 20% | Plessey Type L Mk5 404/4/07647/001
PR2250G
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MODULE 6 BFO

BASIC DESCRIPTION

1.1 Module 6 contains the oscill- ators and associated control circuits which
produce the 1.5MHz and 1.4MHz inputs to the detector circuits in Module
5. The essentials of Module 6 can be seen in Figure (a).
»| CONTROL }— 3 0SC.1 |—»1.5MHz
IMHz ——t 1.4MHz
»| CONTROL OR
1 .4MHz » INPUT | 5] CONTROL | — »] 0SC.2 |»1.4MHz + OFFSET
PILOT » SWITCHING
CARRIER I
CONTROL
VAR. INPUT  |——{ CONTROL }—>»{ 0SC.3 |—
BFO SWITCHING
A
CFFSET
SWITCHES
{
CONTROCL
INPUTS > CONTROL GATING ]
FIG (a) MODULE 6 BASIC BLOCK DIAGRAM
1.2 Oscillator 1 and Oscillator 2 provide the two outputs from Module 6.
Oscillator 1 is permanently phase-~locked to the 1MHz reference input.
Oscillator 2 can be phase-locked to the 1MHz input, the 1.4MHz carrier
input, or the output from Oscillator 3. Oscillator 2 can be locked to
the 1MHz reference input (in which case its frequency can be set in 100Hz
steps by the OFFSET switches) or controlled directly by the variable d.c.
BFO input from the front-panel BFO control.
2. FUNCTIONAL DESCRIPTION
2.1 General
This description is intended to be read in conjunction with the Function-—
al Block Diagram shown in Figure 1. Component references given in Figure
l allow it to be related to the full circuit diagram used in the circuit
description.
2.2 Oscillator 1

July 81

Oscillator 1 is controlled in frequency by the output from a phase detec—
tor receiving two 50kHz inputs. One is the oscillator output taken via a
division ratio of 30 and the other is the 1MHz reference input taken via
a division ratio of 20. The 1.5MHz output from Oscillator 1 is therefore
phase-locked to the 1MHz reference input.

PR2250G
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2.3

2.4

2.4.1

2.4.2

PR2250G
Sect.4

Oscillator 2

Oscillator 2 is controlled in frequency by a selected phase detector,
either ICl1l or IC13. When controlled by ICl3, it is phase~locked to the
1.4MHz CARRIER input. When controlled by ICll, the output from Oscill-—
ator 2 is fed back at 100kHz via mixer ICl7: control is exercised either
by IMHz reference input via a division ratio of 10 or by the output from
Oscillator 3.

Oscillator 3

Oscillator 3 is controlled in frequency either by the output from phase
detector IC5 or by the variable d.c. BFO control input. When controlled
by the output from IC5, it is phase-locked to the 1MHz reference input
taken via a division ratio of 10,000. The oscillator output is applied
to the phase detector via a division ratio which can be set by switches.
As the reference input (1MHz - 10,000) is 100Hz, Oscillator 3 will lock
at whatever frequency produces a 100Hz output from the variable (-n)
divider. The offset frequency produced in this way can be set in 100Hz
steps above and below the nominal 100kHz frequency of Oscillator 3. Whe
directly controlled by the BFO control input, Oscillator 3 does not form
part of a phase-lock loop.

To set the offset switches inside the module, subtract the required off-
set in hundreds of Hz from 1000, and convert the answer to binary. Set
the switches to this binary number, the ON position of a switch repre-
senting '1'.
Example: Required offset is 1500Hz

1000 - 15 = 985

985 = 1111011001

this has only ten digits, so add 'O's to bring to 12 digits.
001111011001

The binary number is 12 digits, LSB on the right. The switches have
toggles which are visible through their top hinged covers when ON.

Switch setting are given in Table 1.

TABLE 1 : SWITCH SETTINGS

DIGIT | SWITCH | BINARY VALUE | EXAMPLE 1500Hz
12 LSB (1 1 1
11 S10 (3 2 0
10 (4 4 0
9 (2 8 1
8 (6 16 1
7 (7 32 0
6 (8 64 1
5 s9 (5 128 1
4 (2 256 1
3 (3 512 1
2 (4 1024 0
1 (1 2048 0

6-4 July 8!



2.5

2.6

3.1

3.2

3.3

Switching

The switching which sets up the desired phase-lock loop arrangement is
controlled by front-panel settings which produce logic level control in-
puts to Module 6. These control inputs operate a number of transfer gates
and one switching transistor according to the table given in Figure 1.

Meter Outputs

The output from phase detector ICl3 is taken to provide two monitor ZERO
BEAT outputs, both of which indicate phase-locking of Oscillator 2 to the
1.4MHz CARRIER input.

’

CIRCUIT DESCRIPTION

Phase-Lock Loops

All three oscillators in Module 6 are controlled in frequency by phase-
lock loops employing 4046 Integrated Circuits as phase detectors control-
ling oscillator frequency by means of varactor diodes. The capacity of
the varactor diodes decreases as control voltage increases; oscillator
frequency therefore increases with an increase in control voltage. The
control voltage is produced at the output of the 4046 phase-detector.

Only part of the circuitry contained in a 4046 is used in this applica-
tion. Two input signals of equal frequency are applied, one to pin 3 and
one to pin l4. If both are exactly in phase, the output from pin 13 is
'open—circuit'. If the input to pin 14 increases in frequency, positive
pulses from pin 13 rise. If the input to pin 3 increases in frequency,
the positive pulses from pin 13 fall.

To produce a phase-lock loop, the 4046 IC is connected as shown in Figure
(b). Divider circuits may be used in either or both 4046 input lines,
depending on the frequencies of the reference input and the oscillator.

REF. ___5 ! DIVIDER |

INPUT

3.4
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-
-«

F---q 14046
L____| DIVIDER L__L‘
L - - -4
PHASE 13 LOW-PASS ,}‘ QUTPUT
DET. . FILTER ! 0SC o

r - =71

Lo d

FIG (b) BASIC 14046 PHASE-LOCK LOOP

If the oscillator frequency increases relative to the reference fre-
quency, the voltage at pin 13 of the 4046 falls; this decreases oscilla-
tor frequency. Similarly, if oscillator frequency decreases, the volt-
age at pin 13 rises to increase frequency. The oscillator frequency is
therefore locked to the reference input frequency. If a variable refer-
ence frequency is applied, the oscillator will follow its variations.

PR2250G
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3.5 Oscillator 1

Oscillator 1 is of the basic form shown in Figure (c); frequency control
is exercised by varactor diode D5. The oscillator output is taken from
TR8 base via paraphase amplifier TR9 to two output stages, TR10 and TRIL.
Nominal frequency of oscillation is 1.5MHz, the exact frequency being
determined by the positive potential at pin 13 of ICl4 applied to D5 via
low-pass filter R66, R67, C32. R68 provides a high series impedance be-
tween the filter and the oscillator tuned circuit.

3.6 The reference input to pin 14 of ICl4 is derived from the 1MHz INPUT app-
lied to SKF. The output from buffer stage TR14 is divided by ten in ICl9
(pin 1 input, pin 6 output)and further divided by two in ICl6B, producing
a 50kHz square-wave input to ICl4 pin 14. The 1.5MHz output from TRIl
collector is divided by two in ICl16A and further divided by fifteen in
IC15 pin 6 input, .pin 1 output, producing a 50kHz square-wave input to
ICl4 pin 3. Both inputs to ICl4 are in phase when the loop is locked:
the oscillator output frequency is then 1.5000MHz.

+12v
R72 R70
C39 TR8
5
|
L4 €33
-{C35 ——
o= R73 =
D5
.I- C38
. -

ov

FIG (c) OSCILLATOR 1
3.7 Oscillator 2

Oscillator 2 is the same circuit as that of Oscillator 1; TR4 is the osc-—
illator, controlled by D4. TRS, 6, and 7 are the amplifier stages. The
output from TR6 collector to SKA can be switched off or on as requisite
by the logic level applied to pin 13 of transfer gate ICl12A, controlling
transfer gate ICl12B connected between TR6 collector and SKA. The nominal
frequency of oscillation of Oscillator 2 is 1.4MHz, the exact frequency
being determined by the positive potential at the junction of pin 9 of
IC12C with pin 10 of IC12D. 1ICl12C, when conducting, connects D4 to the
output from phase detector IC13: IC12D, when conducting, comnects D4 to
the output from phase detector ICll. Oscillator 2 can therefore be con~
trolled by either ICll or ICl3, each of which must receive an input from
Oscillator 2.

3.8 The two inputs to phase detector ICl3 are pin 14 and pin 9: the output is
taken from pin 8. ICl13 is (in this application) similar in action to the
4046 1C described in paragraph 3.2, except that it contains a limiter on
the input applied to pin 14. The output contains ripple at the input
frequency, which is removed by C29.

PR2250G
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3.10

3.11

3.12

3.13

3.14

July 81

When transfer gate IC12C is conducting, Oscillator 2 and ICl3 form a
phase-lock loop which is locked to the 1.4MHz CARRIER input applied to
SKE. SKE is connected to ICl13 pin 14, and TR7 collector is connected to
IC13 pin 9. The oscillator output frequency is identical with the fre-—
quency applied to SKE (nominally 1.4MHz).

When IC12D is conducting, the oscillator is controlled by the output from
ICl11. The oscillator output to ICll pin 14 is taken from TRL3 collector,
which is fed via TR12 from the output of mixer ICl17. The two inputs to
IC17 are the 1.5MHz output from TR10 in Oscillator 1, and the output of
Oscillator 2 from TR6 collector. The input to ICll pin 14 is therefore
at 100kHz.

The 100kHz reference input to ICll pin 3 is taken from the junction of
IC20B pin 3 and IC20A pin 2. If IC20A is conducting, the reference input
is taken from the nominal 100kHz output of Oscillator 3, at TR3 collec-
tor: under these conditions, the output frequency of Oscillator 2 is
locked to the output frequency of Oscillator 3. If IC20B is conducting,
the reference input is derived from the 1MHz INPUT applied to SKF. The
output from buffer stage TR14 is divided by 10 in IC19 (pin 1 input, pin
6 output) to produce a 100kHz reference via IC20B to ICl1 pin 3: under
these conditions, the output frequency of Oscillator 2 is 1.4000MHz.

Cscillator 3

Oscillator 3 consists of TR2 and associated components, and is controlled
in frequency by two varactor diodes in parallel. The output is taken via
amplifier stage TR3. Nominal frequency of oscillation is 100kHz. The
oscillator can be switched on or off by the level applied to TRLS5 base.
Note that C60 is not fitted in every receiver; its presence or omission
is a factory 'select on test' decision.

Frequency control is exercised either by a phase-lock loop or directly by
inputs applied to edge-pins 10 and 18 (REMOTE BFO and LOCAL BFO). With
IC4B conducting, a variable d.c. level applied to either of these edge-
pins (with either IC20D or IC4D conducting) will directly control the
frequency of Oscillator 3.

With ICAA conducting, Oscillator 3 is connected in a phase-lock loop con-
trolled by the output from IC5. The reference input to pin 14 of IC5 is
derived from the IMHz INPUT applied to SKF. The output from buffer stage
TR14 is divided by 100 in IC19 (pin 1 input - pin 6 output, then pin 10
input - pin 14 output) and further divided by 100 in IC18 (pin 2 input -
pin 6 output, then pin 10 input - pin 14 output) to produce a 100Hz input
to IC5 pin l4. The output from Oscillator 3 is applied to IC5 pin 3 via
a variable-ratio divider formed by IC6, IC7, and IC8. This can be con-
sidered as having a nominal division ratio of 1000, variable by the sett-
ings of switch banks IC/S9A, IC/S9B, and IC/S10. Assuming the division
ratio is 1000, then a 100kHz output from TR3 will be applied to IC5 pin 3
as a 100Hz input: the loop will lock. If, however, the division ratio is
set to be other than 1000, the loop will lock with the oscillator fre-
quency at whatever value produces a 100Hz output from the variable divi-
der. The frequency of Oscillator 3 can therefore be set by IC/S9A, Ic/
S9B, and IC/S10 in steps of 100Hz. The three switch banks are set to a
coded version of the required frequency as laid down in paragraph 2.4.2.
IC/S9A sets the most significant digit, and IC/S10 sets the least signi-
ficant digit.

PR2250G
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CLOCK

Variable Divider

Basic Concept

The divider consists of three integrated-circuit devices which each re-
ceive an input number smaller than 16. These numbers are hexa-decimal,
i.e., the count is in 16s. The input number 342, therefore, is (3 x 16 x
16) + (4 x 16) + 2 = 834. On application of clockpulses, each of the
three devices counts down to O from the applied input number, and pro-
duces one output pulse: thereafter, each device produces one output pulse °
for every 16 applied input pulses. This action continues until a preset-
ting input pulse is applied. The presetting input is obtained from the
output of the third stage, i.e. the third stage never counts to 16. The
basic form of the circuit can be seen in Fig.(d).

PRESET

> L., > »OQUTPUT

3.15.2

3.15.3

o/pP CL 0/P CL 0/P

INPUT INPUT INPUT
NUMBER NUMBER NUMBER
x y z

FIG (d) BASIC CIRCUIT

Note that this description covers the basic concept: the practical cir-
cuit is not connected exactly as shown in Fig.(d), but that in no way in-
validates this description.

Consider the situation wherein the first and second stages are both
counting 16, and the third stage is counting z. To produce one output
pulse from the third stage, 16 x 16 x z clock pulses must be applied to
the first stage (256z clock pulses).

Call 256z the 'basic count' of the circuit. Next, consider the situation
wherein the first two stages have been preset to count down from an inpu
number to 0. The first stage must therefore receive x clockpulses before
producing an output pulse, and this output pulse will be the first clock-
pulse applied to the second stage. The second stage must receive y input
pulses before producing an output pulse, and y input pulses to the second
stage require x + 16y clockpulses to be applied to the first stage. Be-
fore the basic count of 256z commences, therefore, x + 16y clockpulses
must be applied. The total number of clockpulses required to produce one
output pulse from the third stage can be seen to be x + 16y + 256z. The
output pulse from the third stage then presets all three stages, and the
cycle repeats.

Numerical Example

Input number = 342 (x =2, y = 4, z = 3)
Value = (3 x 162) + (4 x 161) + (2 x 169) = 834

From the example given, with preset enabled an x = 2, y = 4 and z = 3,
after two input clockpulses a 'carry' will be applied to the second

PR2250G
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3.16

3.16'1

3.16.2

3.16.3

3.17

July 81

stage. After 16 further clockpulses, and thereafter every 16 input
clockpulses, a carry will be applied to the second stage.

Similarly after four clockpulses applied to the second stage one output
clockpulse will be produced, and applied to the third stage. Thereafter
every sixteenth input clockpulse to the second stage will produce an out-
put clockpulse.

The third stage requires three input pulses before it produces an output
pulse. This pulse resets the circuit to the original condition set by
the input numbers 342.

Hence total count is 2 + (4 x 16) + (3 x 162) = 834

Circuit

Each of the three type 4526 4-bit binary programmable down-counter inte-
grated circuits (IC6, IC7, IC8) in the variable divider has a maximum
count of 16. Initially, a Preset Enable (PE) input 'l' level to pin 3
presets the count start to whatever binary number is applied in 4-bit
parallel form to the four Preset (P) input lines (pins 5, 11, 14, and 2).
On application of clockpulses to the Clock (CL) input (pin 6), the de-
vice counts down from the preset number to 0, and thereafter counts re-
peatedly down from 15 to 0. A 0-1-0 output pulse is produced on the Q3
output (pin 1) on each O to 15 transition. If the Cascade (CF) input
(pin 13) level is 'l', a 0-1-0 output pulse is also produced on the '0'
output (pin 12) at count zero. The count changes on positive-going
clockpulse transitions.

IC6, IC7, and IC8 form the three stages of a counter of the form shown in
Fig.(d). Terms 'x', 'y', and 'z' (ref.para.3.15) are generated by the
settings of switches IC/S10, IC/S9B, and IC/S9A respectively. Presetting
is initiated by the 'O' output from pin 12 of IC8: this occurs on every
count of 'z' in IC8, as pin 13 (CF) is connected to a permanent logic 'l
(+12V). An 'O' output pulse from IC8 applied to the CF input of IC7
allows IC7 to produce ome 'O' output pulse at the end of a 15 O count
cycle: this '0' pulse from IC7 is applied to the CF input of IC6 to pro-
duce one 'O' pulse at the end of an IC6 15 O count cycle. This "ripple
-back™ action occurs once at the end of each complete 'x + l6y + 2562z
count cycle. The 'O' output pulse from IC6 is fed to the PE inputs of
all 3 ICs to initiate a new count cycle, and is also taken as the output
pulse from the whole variable divider.

The variable divider does not start a programmed count cycle immediately
on switch-on, as the Q levels of the four bistables in each IC will ini-
tially be a random combination. The first count, therefore, will start
from a random set of numbers and will be meaningless. This is unimport-
ant, as the maximum theoretical duration is 163 clockpulses at 1l0uS
intervals, i.e. 41lmSec.

Switching

The various transfer gates are controlled by ten input control lines.
The active level is 'l' in positive logic on all control lines. The
action of the control is defined in Table 2.

PR2250G
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4.1

4.2

TABLE 2 : SWITCHING CONTROL

INPUT AT TRANSFER
LOGIC 'l' | GATES CONDUCTING
C IC4B, IC20A, TR1S
c IC4A, IC20A, TR1S

L ) IC20B

U ) IC20B

I ) 1C20B

AM ) 1C20B, ICl24, IC12B
RECON IC12C

XTAL IC12D

REMOTE | IC20D

LOCAL 1C4D

TEST DATA

General

The procedure outlined in the following paragraphs forms a complete test
procedure and need not be used to locate individual faults.

Test Equipment

The following items of test equipment are required:
Oscilloscope (general purpose).

lk ohm load resistors (2 of).

Signal Generator (l1.4MHz carrier input signal).
Avometer.

Frequency Counter (l1.5MHz max.) with 1MHz Output.

Potentiometer network shown in Figure (e), to produce a variable BFO
Control.

+15V

1.5k

to pin 18
4.7k variable BFO

ov

FIG (e) VARIABLE BFO CONTROL
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Power Supplies

Separate +15V and +9V supplies are required.

Alignment and Functional Tests

Connect OV to edge-pin l,the +15V supply to edge-pin 22 and the +9V
supply to edge-pin 20. Using the Avometer check the current consumption
of the supplies; +15V supply not more than 110mA, the +9V supply not more
than 30mA. Check the d.c. voltage levels at the following points:

IC3 pin 2 - 12.0
0

2 0.5V
IC2 pin 2 - 6. 0

+ 0.5
+ 0.3V
Select the following control signals by applying a logic 'l' to the
appropriate pins: ’

LOCAL - edge-pin 17
LOCAL BFO - edge-pin 18
XTAL - edge-pin 8

'L' MODE - edge-pin 13

1.5MHz Loop

Connect the IMHz reference output from the frequency counter to SKTG
(IMHz INPUT) and the input of the frequency counter to SKTC. Connect the
oscilloscope to TPl. Adjust L4 to give a constant d.c. display on the
oscilloscope of 6.0V + 0.5V. Check that the frequency counter reading is
1.50000MHz. Lock L4.

1.4MHz Loop

Connect the frequency counter input to SKTA and the oscilloscope probe to
TP2. Adjust L3 to give a constant d.c. display on the oscilloscope of 7
+ 0.25V. Check that the frequency counter reading is 1.40000MHz. Lock
L3.

BFO
Select the following control signals (logic 'l' on appropriate pins):

LOCAL - edge-pin 17
Cw - edge-pin 14

Connect the oscilloscope to TP3. Connect the potentiometer network to
OV, 15V and edge-pin 18 (LOCAL BFO) as shown in Figure (e). Adjust the
4.7k potentiometer (var. BFO) fully clockwise and note the DC reading on
the oscilloscope. Readjust the potentiometer fully counter clockwise
until the DC reading on the oscilloscope is half the value noted above.
(NOTE: there will be a standing DC of approximately 2 Volts). Adjust C57
to give a frequency counter reading of 1.40000MHz + 100Hz, and note read-
ing. Adjust the Var. BFO potentiometer fully clockwise and note the
change in frequency from that noted above. The frequency change should
be not less than 8kHz. Adjust the Var. BFO potentiometer fully counter
clockwise and again note the change in frequency, which should be not
less than 8kHz. Select the 'REMOTE' control signal (logic 'l' to edge-
pin 16) and check that the frequency reading remains unchanged.

PR2250G
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4.4.5

4'4.6

4.4.7

4.5

Fixed BFO

Select mode 'F' by applying a logic 'l' to edge—pin 15. Set switches
IC/S9 and 1C/S10 on the printed circuit panel as follows:

IC/S9 '4' ON, 1-3, 5-8 'OFF'
IC/S10 1-4 'OFF'

The frequency reading should be 1.39760MHz.
Set the switches IC/S9, IC/S10 as follows:

IC/S9 1 and 4 - 'OFF', 2, 3, 5, 8 = 'ON'
IC/S10 1 to 4 - 'ON'

Check that the frequency is 1.39770MHz.
Set the switches Ié/S9, IC/S10 as follows (2.5kHz):

1c/s9 1, 4, 6, 7 - 'OFF', 2, 3, 5, 8 = 'ON'
IC/S10 1-4 'ON!

Check that the frequency is 1.40250MHz.
Reconstituted Carrier

Select mode 'USB' (logic 'l' on edge-pin 12) and connect the signal gen-
erator, set to 1.4MHz, to SKTE. Connect a 100uA F.S.D. meter to the ZERO
BEAT, METER DRIVE output pin 6. Connect the oscilloscope probe to TP4.
Adjust the signal generator frequency to give a slow beat on the meter
(less than 5 beats/second). Check that the needle slewing is reasonably
centralised. Select the control signal 'RECON CARRIER' (logic 'l' onm
edge-pin 7) and check that the frequency reading on the counter is
1.400000 + 5Hz. Check that the constant d.c. reading on the oscilloscope
is 6.0 + 0.5V. Slowly vary the signal generator frequency and check that
the reading on the frequency counter varies with the signal generator.

Output Levels

Connect a lk load resistor to SKIC and the oscilloscope probe to edge-pin
3. Check that the amplitude of the 1.5MHz output is 300mV + 100mV peak
to-peak. Connect a lk load resistor to SKTA and the oscilloscope probe
to pin 5. Check that the 1.4MHz output is 300mV + 100mV peak-to-peak.

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

Main Assembly (630/1/32986)
Panel Electronic Circuit (419/1/18018)

Circuit Ref.  Description and Tolerance | Manufacturer and Ref. Part No.
- Panel Printed Circuit Plessey 419/2/18019
- Socket Semi-Conductor Texas 14L DIL C931402 508/4/22096/002
- Socket Semi-Conductor Texas 16L DIL €391602 508/4/22096/003
C60 Capacitor 22pF + 17 30V Suflex HSC 30 437/4/30011/083
C9,36 Capacitor 100pF + 2% 30V | Lemco MS80/M/R 438/4/25898/001
Cc17 Capacitor 150pF + 2.5% Lemco MS80/M/R 437/4/30011/025
Cl0 Capacitor 470pF + 2.5% 30V] Suflex HSC 30 437/4/30011/019
Cc38 Capacitor 850pF + 2.5% 30V| Suflex HSC 30 437/4/30011/109
c20 Capacitor 960pF + 2.5% 30V] Suflex HSC 30 437/4/30011/110
Cl16,33 Capacitor InF + 5% 400V Siemens B32560 435/4/90317 /023
C48 Capacitor 2.2nF + 5% 400V | Siemens B32560 435/4/90137/025
C19,35 Capacitor 4.7nF + 5% 400V [ Siemens B32560 435/4/90137/027
C29 Capacitor 6.8nF + 5% 400V | Siemens B32560 435/4/90317/028
Cl1,28 Capacitor 10nF + 5% 400V | Siemens B32560 435/4/90317 /029
€2,4,7,12- | Capacitor 100nF + 5% 100V | Siemens B32560 435/4/90317 /014
14,18,22-
27,39-47,
49-51,53-
56,58, 59
cl,3 Capacitor .33uf + 20% 35V | ITT TAG 402/4/57057/002
c8,21,37 Capacitor 10uF + 20% 16V ITT TAG 402/4/57057/003
Cc32 Capacitor 22uF + 20% 16V ITT TAG 402/4/57057/009
€6,15,30,31 | Capacitor 100uF + 20% 16V | ITT TAGZ: jmimen OF! 402/4/57057/019
C34 Capacitor luF + 20% 35V ITT TAG 402/4/57057/003
C5 Capacitor 33uF + 20% 16V ITT TAG 402/4/57057/010
c57 Capacitor Variable 5-57pF | Mullard 809-08002 401/4/32131/002
L9 Inductor 22uH + 10% Sigma SC30 406/4/31753/028
L3,4 Inductor 68uH + 10% Cambion 558-1199-18 | 406/4/31751/018
L1,2,5,6,7 | Inductor 100uH + 10% Sigma SC30 406/4/31753/036
L8 Inductor 10mH + 10% Sigma SC60 406/4/31754/025
iCl6 Integrated Circuit Motorola MC14013CP 445/4/02383/013
1C5,11,14 Integrated Circuit Motorola MC14046CP 445/47/02383/046
1C4,12,20 Integrated Circuit Motorola MC14066CP 445/4/02383/060
1C18,19 Integrated Circuit Motorola MC14518CP 445/4/02383/518
1C6,7,8,15 | Integrated Circuit Motorola MC14526CP 445/4/02383/526
ICl Integrated Circuit RCA CD4075BE 445/4/02383/075
1C2 Integrated Circuit Motorola MC7806CT 445/4/03051/002
1C3 Integrated Circuit Motorola MC7812CT 445/4/03051/004
IC17 Integrated Circuit Plessey 445/4/02386
1C13 Integrated Circuit Texas SN 7666 ON 445/4/03052
IC/S9 Integrated Circuit Switch | Siemens C42315-A1341- 408/9/51492/007
A4
1C/s10 Integrated Circuit Switch | Siemens C42315-A1341- 408/9/51492/003
Al
R63 Resistor 56R + 2% Electrosil TR4 403/4/05521/560
R56,75,85 Resistor 330R + 2% Electrosil TR&4 403/4/05522/330
R93 Resistor 560R + 2% Electrosil TR4 403/4/05522/560
R7-12,15-17,| Resistor 1k + 2% Electrosil TR4 403/4/05523/100
31,32,57,
58,76,77,
82-84,86
PR2250G
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Panel Electronic Circuit (Cont'd)

Circuit Ref. Description and Tolerancel Manufacturer and Ref. Part No.
R35,52,54, Resistor 2.2k + 2% Electrosil TR4 403/4/05523/220
55,59,62,
64,71,73,
74,78,81,
91,95
R33 Resistor 3.3k + 2% Electrosil TR4 403/4/05523/330
R51,60,70,79 Resistor 4.7k + 27 Electrosil TR4 403/4/05523/470
R25,26,27,67 Resistor 10k + 27 Electrosil TR4 403/4/05524/100
R53,72 Resistor 12k + 2% Electrosil TR4 403/4/05524/120
R66 Resistor 33k + 2% Electrosil TR4 403/4/05524/330
R65 Resistor 68k + 2% Electrosil TR4 403/4/05524/680
R34,61,80,92 Resistor 82k + 2% Electrosil TR4 403/4/05524/820
R1-6,14,18, Resistor 100k + 2% Electrosil TR4 403/4/05525/100
19,22,23,
36-47,49,
50,68,69,87
R89 Resistor 270k + 2% Electrosil TR4 403/4/05525/270
R30 Resistor 560k + 5% Allen Bradley Type CB | 403/4/04361/001
R20,21,88,24 Resistor 1M + 57 Allen Bradley Type CB
29 -
R90 Resistor 6.8k + 2% Electrosil TR4 403/4/05523/680
R24,48 Resistor 18k + 27 Electrosil TR4 403/4/05524/180
R94 Resistor Variable Allen Bradley Type 90H 404/9/05047/009
D2,3 Diode Texas 1N4148 415/4/05720
D1,4,5,6 Diode Motorola MV2115 415/9/98905/014
TR3,4,6,8,10 Transistor Mullard BC107 417/4/01777
15
TR12 Transistor Mullard BC177 417/4/01859
TR11,13,14,7 Transistor Texas 2N2369 417/4/01881
TR2 Transistor Texas 2N5245 417/4/01882
Connector Assembly (702/1/20093/002)
Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
SKC,G Socket Electrical R.F. Belling Lee L1465/K/BS | 508/4/22059
- Cable R.F. Suhner R.G. 174/U 150mm | 998/4/70537/001
Connector Assembly (702/1/20093/003)
Circuit
Ref. Description and Tolerance Manufacturer and Ref. Part No.
SKF Socket Electrical R.F. Belling Lee L1465/K/BS | 508/4/22059
o= Cable R.F. Suhner R.G. 174/U 170mm | 998/4/70537/001
PR2250G
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Connector Assembly (702/1/20093/004)

Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
SKA Socket Electrical R.F. Belling Lee L1465/K/BS | 508/4/22059
- Cable R.F. Suhner R.G. 174/U 190mm | 998/4/70537/001

Connector Assembly (702/1/20093/006)

Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
SKE Socket Electrical R.F. Belling Lee L1465/K/BS | 508/4/22059
- Cable R.F. Suhner R.G. 174/U 230mm | 998/4/70537/001
PR225CG
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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.

MC 14518

Dual BCD counter

CL | BNC | R ACTION
1 R | ) Count
0 0 { ) incremented
X [0()
X 0]) no
0 |0 ) change
1 01)

X| X |1 All outputs
'0'

MC 14046

A Phase-lock loop controlled VCO. The centre frequency is set by value
of R to pin 12 and C across pins 6 and 7. Input signal is applied to
SIG IN, and frequency standard is applied to COMP IN. Oscillator output
is obtained on VCO OUT. The device is made operational by applving a
'0' level to the INH input.
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CHAPTER 7

MODULE 7A, 1MHz REFERENCE OSCILLATOR

Module 7 not fitted to PR2250G.
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MODULE 8C POWER SUPPLIES

1. FUNCTIONAL DESCRIPTION
1.1  Module 8C is the Power Supply Unit. D.C. power outputs at +9V, +12V,
+15V, +24V, and +70V are produced from a 45 to 400Hz single-phase a.c.
supply of either 100 to 125V or 200 to 250V. Power consumption is
approximately 90VA. A functional block diagram can be seen in Figure
(a).
RLAI 15V REG f———= 4|57
16V
— —+12V
12V REG
+9/12v
STANDBY
9V REG
12V _+9V OVEN/
—? RLA2 STANDBY
| $—"a— ov rec —— 49y
AC VOLTAGE POWER
POWER | SELECTOR [™| X/FMR
RLA3
<>l> o o 24y rec — 24y
25V
RLA4
@ - 70V REG - +70V
60V
RLA
STANDBY- { LOCAL !
OPERATE REMOTE CONTROL
SWITCHING -
FIG (a) MODULE 8C FUNCTIONAL BLOCK DIAGRAM
1.2 Four bridge rectifiers are fed from the power transformer. Each bridge
rectifier is followed by a reservoir capacitor and discharge resistor.
In the receiver 'standby' state, a.c. power is applied, and therefore one
PR2250G
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2.4

2.5

2.5.1
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9V regulator produces an output (+9V/12V STANDBY) and also supplies the
control logic. Switching relay RLA is operated by the control logic and
is powered by the raw 12V rectifier output.

On switching the receiver from STANDBY to OPERATE, RLA is energised. Ra
d.c. is applied to the remaining five regulator circuits, and all d.c.
outputs are available. In addition, the +9V/+12V STANDBY output voltage
rises from +9V to +12V. All voltage regulators incorporate over-current
and thermal protection.

CIRCUIT DESCRIPTION

A.C. Circuits

The a.c. power supply to Module 8C is applied via 3-pin plug PLl and fuse
FS1l. The pins of PLl1 are coded L, N, and E in accordance with British
standard practice. In Britain, public a.c. power supplies have one side
earthed (grounded) at the generating station; this line is known as NEU-
TRAL (N). The other line is known as LIVE (L), and is the line in which
fuses and single-pole on-off switches are inserted. A third pin is also
used on all British power sockets (outlets); this is locally connected to
earth (frequenctly via a copper water—supply pipe forming part of the
public utility system) and is known as EARTH (E). Corresponding Britist
power lead core colours are:

LIVE : BROWN
NEUTRAL : BLUE
EARTH : GREEN/YELLOW

In places where two-pin a.c. sockets are accepted practice, the E pin of
PL1 should be locally earthed via the green/yellow core of the supplied
power lead. In places where neither side of the a.c. power supply is
earthed at the generating station, the L and N markings have no signifi-
cance.

The fuse-protected a.c. supply is applied to the power transformer via
a voltage selector panel. To set the selector for a particular supply
voltage, plug in the bar so that the arrow points to the appropriate
voltage figure.

Four a.c. outputs are produced by the power transformer, all from separ-
ate windings. The outputs are 16V, 3.5A:10V, 3A:25V, 1.6A:60V, 0.lA.
Each output is protected by a separate fuse.

Rectifiers

Each of the four outputs from the power transformer is rectified by a
conventional bridge circuit. A reservoir capacitor and discharge resis—
tor is connected across the output of each rectifier.

Control Switching

When set to LOCAL, the front-panel LOCAL/REMOTE switch applies a 'O’
level to SK1 pin 13; when set to REMOTE, a 'l' level is applied. When
the front-panel STANDBY/OPERATE switch is set to OPERATE, a 'l' level is
applied to SK1 pin 11. When the remote STANDBY/OPERATE switch is set to
OPERATE, a 'l' level is applied to SK1 pin 10. LOCAL and OPERATE there-
fore produces a 'l' level output from IC5B, while REMOTE and OPERATE pro-
duces a 'l' level output from IC5A: both of these states produce a 'l'

8-4 July 81 ~
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level at IC5D output provided that the pull-up level applied to pin 12 is
'l1'. This pull-up is supplied via TR9, and is provided to avoid relay
chatter at switch-on or any other power transient situation; at switch-on
there is a slight delay in the application of the pull-up level while C18
charges via R39. Pull-up is also applied to ICS5C.

A 'l' level output from IC5D produces, via D34, a 'l' output from IC5C;
this is applied to TR7 base, causing RLA to energise. Positive feedback
is applied via Cl7 and R28 to ensure a 'clean' start. An inverted con-
trol logic level output on SKl pin 9 is taken from ICSD via TRS.

Voltage Regulators

Integrated Circuit Regulators

The outputs from Rectifier 1 and Rectifier 2 are regulated by IC regula-
tors. Three types are employed, 15 volt, 12 volt, and 8 volt. In all
cases, the raw d.c. is applied to pin 1, and the regulated output is
taken from pin 2. If pin 3 is connected directly to OV, the stated out-
put voltage is obtained. If pin 3 is held at a potential above OV, then
that potential is added to the output voltage. This method is employed
to produce a +9V output from IC3 and IC4; two conducting diodes in series
between pin 3 and OV raise pin 3 approximately +1.2V above OV. All ICs
incorporate overload protection.

Each IC regulator provides a separate regulated output from Module 8C.
In addition, the outputs from ICl and IC3 are combined via diodes D17
and D19 to provide the +9V/+12V STANDBY output (ref.paragraph 1.3).

24 Volt Regulator

The 24V regulator supplied by Rectifier 3 consists of TRl, 2, 3, 4, and
associated components. The raw d.c. is connected via R15 and series reg-
ulator transistor TR2 to the load between SK1 pins 19 and 37 and OV (SK1
pins 1? and 20). TR2 emitter current is controlled by TRl base current,
and TRl base potential is held by D23 and D24 at 1.2V negative to raw
d.c. voltage. If, therefore, load current via TR2 and R15 increases to
approximately 3.6A, TRl emitter potential moves negatively to 1.2V nega-
tive to raw d.c. voltage. TRl then cuts off, providing over—current pro-
tection.

Under normal running conditions, TRl base current is determined by the
base and emitter potentials of TR3, which are in turn determined by the
voltage across the load. Variations in load voltage will react on TR&4
emitter current and therefore, via TR3 collector current, on TRl base
current.

70 Volt Regulator

The 70 volt regulator supplied by Rectifier 4 (D13-D16) consists of TRS,
10, 11 and associated components. The regulating action of TR10O and TRI1
is identical with that of TR3 and TR4 as described in paragraph 2.6.3.
Overload protection is only provided in respect of an output short-
circuit: this condition holds TR1O base at OV, and therefore shuts off
TR5 base current.

TEST DATA

The procedure outlined in the following paragraphs forms a complete test
procedure and need not be used to locate individual faults.

PR2250G
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3.1 Test Equipment

The following items of test equipment are required:

Digital Voltmeter (DVM)

Mains power supply connector and lead

Resistance loads for the supplies and monitor points as shown in Table 1.

TABLE 1 : RESISTANCE LOADS

Supply (volts) | Resistance (ohms) | Wattage SK1 pin (OV pin 1)

9V oven 23.5 4 watts 21

9V supply 10 3 watts 35

¥2V logic 10 15 watts 34

15V audio 50 4 watts 5

15V supply 34 7 watts 36
24V supply 25 25 watts 19
70V supply 2.2k 3 watts 2

3.2 Alignment and Functional Tests

WARNING: CARE MUST BE TAKEN WHEN WORKING ON MODULE 8C WITH THE COVERS
REMOVED AND MAINS POWER CONNECTED AS THE 115/240V AC and +70V
DC SUPPLY TERMINALS ARE LIVE AND EXPOSED.

3.2.1 Check that the mains tappings on the module are set correctly. Remove
the four retaining screws from the top cover of the module, and fold the
cover back to expose the printed circuit panel and the presets, R8 and
R43. Connect the mains supply to the module but do not switch on the
mains supply.

3.2.2 Standby/Operate

Set the module to "LOCAL" operation by connecting a logic '0' (OV) to SKl
pin 13 and switch the mains supply on. Check that the"STANDBY INDICATOR"
supply is present on SK1 pin 28, and that no supply is present on SKl pin
27 (OPERATE). Set the module to 'OPERATE' by applying a logic 'l' (+12V)
to SKI1 pin 1l and check that the "STANDBY" and "OPERATE" indicator supply
is present on SK1 pins 27 and 28. Set the module to 'REMOTE' operation
by applying a logic 'l' (+12V) to SK1 pin 13 and repeat the above tests
(apply a logic 'l' to SK1 pin 10 instead of SK1 pin 11).

3.2.3 Supply Levels

Switch the mains supply to the module off and connect the load resistors
shown in Table 1 to the appropriate pins on SK1. Switch the mains supply
on and set the module to 'LOCAL' and 'OPERATE' (logic 'O' on SKl pin 13
and logic 'l' pin 11). Connect the digital voltmeter (DVM) across the
+24V supply (SKl pins 19 and 11), and adjust R8 on the printed circuit

PR2250G
Sect.4 8-6 July 81



3'3

July 81

panel to give 24V + 0.2V,

Connect the DVM across the +70V supply (SK
pins 2 and 11), and adjust R43 to give +70V + 0.5V.

the supply voltages shown in Table 2.

Using the DVM check

TABLE 2 : SUPPLY VOLTAGES

SK1 pins

Supply DVM reading | (OV pin 1)
+15V audio 14.3 + 1v 23
+15V supply 15.0 + 0.8V 17
+12V logic 12.0 + 0.6V 15
+9V/12V standby | 11.4 + 0.8V 18
+9V supply 9 +1v 16
+9V oven 9 +1v 21
+24V supply 24+ 1.5V 37
+70V supply 70+ 4v 2

The module should be inspected to ensure that no damage has been caused
during testing. Refit the top cover.

8-7
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4, COMPONENT LISTS

Main Assemblv (630/1/32988/004

Panel Electronic Circuit (419/1/17990)

Circuit
Ref. Description and Tolerance ! Manufacturer and Ref. Part No.
- Panel Printed Circuit Plessey 419/1/17990
- Socket Semi-Conductor Texas C931402 508/4/22096/002
() Capacitor InF + 5% 400V Siemens B32560 435/4/90317/023
Cc20 Capacitor 4.7nF + 10% Erie 8111M-X7R 400/4/21280/001
100V
cl7 Capacitor 220nF + 5% 100V | Siemens B32560 435/4/90317/017
cl9 Capacitor 470nF + 5% 100V | Siemens B32560 435/4/90317 /019
c5,6,7,8 Capacitor luF + 207% 35V Siemens B32560 40204/55748/001
Ccl8 Capacitor 2.2uF + 20% 35V | ITT TAG 402/4/57057/004
Ccl3 Capacitor 10uF + 20% 35V ITT TAG 402/4/57057/006
Cé4 Capacitor 470uF +50% -10% | EN12-12 100/100 402/4/57056/004
100V
IC5S Integrated Circuit Motorola MC14081 BCP | 445/4/02383/081
RL1 Relay Thorn NF4 12V 507/4/05129/005
R15 Resistor 0.33R + 5% Welwyn Type W21 403/4/04276/033
R12 Resistor 100R + 2% Electrosil TR4 403/4/05522/100
R10 Resistor 560R + 2% Electrosil TR4 403/4/05522/560
R1,4,14,28 | Resistor 1k + 27 Electrosil TR4 403/4/05523/100
R11,13 Resistor 2.2k + 2% Electrosil TR4 403/4/05523/220
R41 Resistor 2.7k + 2% Electrosil TR4 403/4/05523/270
R7,9,44 Resistor 5.6k + 27 Electrosil TR4 403/4/05523/560
R16 Resistor 6.8R + 2% Electrosil TR&4 403/4/05523/680
R21 Resistor 82k + 2% Electrosil TRé& 403/4/05524/820
R40 Resistor 15k + 2% Electrosil TRS 403/4/05524/150
R46 Resistor 18k + 2% Electrosil TR& 403/4/05524/180
R29,30 Resistor 47k + 27 Electrosil TR4 403/4/05524/470
R42 Resistor 56k + 2% Electrosil TR4 403/4/05524/560
R3,6,22, Resistor 100k + 2% Electrosil TR4 403/4/05525/100
27,31-35,
37-39
R17 Resistor 150k + 2% Electrosil TRé& 403/4/05525/150
R2 Resistor 180k + 2% Electrosil TR&4 403/4/05525/180
R5 Resistor 300k + 2% Electrosil TR4 403/4/05525/300
R&45 Resistor 820k + 5% Allen Bradley CB 403/4/04361/002
R36 Resistor 1M + 5% Allen Bradley CB 403/4/04361/003
R23 Resistor 4.7M + 5% Allen Bradley CB 403/4/04361/470
R8 Resistor Variable lk Allen Bradley 90H 404/9/05047/003
R43 Resistor Variable 2.2k Allen Bradley 90H 404/9/05047/011
D13-16 Diode IR Type 10Dl 415/4/98088/001
D21-24,27, | Diode Texas 1N4148 415/4/05720
28,30,32-
34
D29,17,19 | Diode Texas 1N4001 415/9/98466/001
D26 Diode Zener 6.8V Mullard BZY88C6V8 415/4/02792/011
D25 Diode Zener 12V Mullard BZY88C12 415/4/02792/017
TR3,4,6,7 Transistor Mullard BCl07 417/4/01777
TRS,9 Transistor Mullard BCl79 417/4/01860
TR10,11 Transistor Motorola MPSA43 417/4/01878
TR1,5 Transistor Motorola MPSU60 417/4/01879
PR2250G
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Heatsink Component Assembly (630/1/32958)

Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
- Heatsink Assembly Redpoint 6Q 630/1/33024
- Cover Plessey 630/2/33025
- Nut Caged Lug Double Spire SM/G/03/0/71/44/6 | 991/4/11739/001
- Terminal Lug Tucker G369-4 703/9/98048/018
- Terminal Lug Tucker S88-6BA 703/9/98756/002
ICl Integrated Circuit Motorola MC7812CK 445/4/10366/004
IC2 Integrated Circuit Motorola MC7815CK 445/4/10366/005
TR2 Transistor Texas 2N3055 417/9/98431/001
Heatsink Assemblv (630/1/33024)
Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
- Heatsink Electric Redpoint Type 6Q 418/4/42252/004
Heatsink Component Assembly (630/1/32969)
Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
- Bush Jermyn Al1201 999/9/02931
- Insulator Washer Jermyn A26-3027 703/4/06562
REC1,2,3 Rectifier Bridge Semtec SCAJ1 415/9/98914/007
1C3,4 Integrated Circuit Motorola MC7808CP 445/9/01730/003
Heatsink Assembly (630/1/32968)
Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
- Heatsink Electric Redpoint 6M-1 Natural | 418/4/44460/008
Chassis Components
Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
- Spacer Threaded Plessey 630/2/31526/004
- Clamp Plessey 630/2/32963
PR2250G
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Chassis Components (Cont'd)

Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
- Label Plessey 630/2/34137
- Nut Thumb Plessey 630/2/32967
TB1,2 Terminal Block Klippons Mk2-12 703/4/03801/001
- Panel Voltage Selector McMurdo V279002/2 508/9/20409
PL1 Plug Electrical Fixed Belling Lee L2132C/L 508/4/22263
SK8 Socket Electrical Fixed Cannon 7443 DCF-375 508/4/28180/002
FS1,2,3, | Fuseholder Belling Lee L2006A 516/4/00452
4,5
- Carrier Cartridge Fuse Belling Lee 516/4/98084/001
Link
FS5 Fuse Link (Slow Blow) Belling Lee L2081/100 | 518/4/90461/001
0.1 Amp
FS4,1 Fuse Link (Slow Blow) Belling Lee L2081/1 518/4/90461/002
(240V) 1 Amp
FSl Fuse Link (Slow Blow) Belling Lee 12081/2 518/4/90461/003
(110V) 2 Amp
FS2,3 Fuse Link 3 Amp Belling Lee L1427/3.15 | 508/4/90462/001
Tl Transformer Avel Lindberg Pt. No. | 405/9/14466
40/2611
Cl,16 Capacitor 10,000uF 40V DC | Erie 32107-100-0103- 402/4/57059/006
0T-04
c2 Capacitor 15,000uF 25V DC | Erie 32107-100-0153- 402/4/57060/006
0T-0250
C3 Capacitor 4,700uF 63V DC | Erie 32107-100-0472- 402/4/57061/008
0T-0630
C9,l11 Capacitor 100nF 35V DC Siemens B32560 402/4/55748/001
R19 Resistor 2.2k + 2% 0.25W | Electrosil TR4 403/4/05523/220
R18,47 Resistor 3.3k + 2% 0.25W | Electrosil TR4 403/4/05523/330
R20 Resistor 6.8k + 2% 0.25W | Electrosil TR4 403/4/05523/680
- Cable Tie Insulok T1812 915/4/98775/000
- Sleeve Indent Black O Hellerman 915/4/04042/000
- Sleeve Indent Brown 1 Hellerman 915/4/04042/001
- Sleeve Indent Red 2 Hellerman 915/4/04042/002
- Sleeve Indent Orange 3 . Hellerman 915/4/04042/003
- Sleeve Indent Yellow & Hellerman 915/4/04042/004
- Sleeve Indent Green 5 Hellerman 915/4/04042/005
- Sleeve Indent Blue 6 Hellerman 915/4/04042/006
- Sleeve Indent Violet 7 Hellerman 915/4/04042/007
- Sleeve Indent Grey 8 Hellerman " 915/4/04042/008
- Sleeve Indent White 9 Hellerman 915/4/04042/009
- Sleeve Indent Black 0 Hellerman 915/4/04042/060
- Sleeve Indent Brown 1 Hellerman 915/4/04042/061
- Sleeve Indent Red 2 Hellerman 915/4/04042/062
- Sleeve Indent Orange 3 Hellerman 915/4/04042/063
- Sleeve Indent Yellow & Hellerman 915/4/04042/064
- Sleeve Indent Green 5 Hellerman 915/4/04042/065
- Sleeve Indent Blue 6 Hellerman 915/4/04042/066
- Sleeve Indent Violet 7 Hellerman 915/4/04042/067
- Sleeve Indent Grey 8 Hellerman 915/4/04042/068
- Sleeve Indent White 9 Hellerman 915/4/04042/068
PR2250G .
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2.1

MODULE 9A - SYNTHESISER

INTRODUCTION

Module 9A contains two phase-lock loop controlled oscillator circuits.
One produces the fixed-frequency (63.6MHz) 2ND LOCAL OSCILLATOR output,
while the other produces the variable-frequency (65 to 95MHz) 1ST LOCAL
OSCILLATOR output; this output can be varied in steps of 10Hz.

BASIC PRINCIPLES

The basic phase-lock loop circuit employed is of the form shown in Figure
(a). The VFO output frequency is x times the reference frequency, where
x is the division ratio of the loop divider circuit. If this division
ratio is variable, the output frequency is also variable. The output
frequency variation step size is equal to the reference frequency applied
to the comparator, and this limits the minimum step size. I1f, for exam-
ple, a 10Hz reference frequency were employed then the output frequency
could be varied in 10Hz steps. However, the time taken for the loop to
'lock' increases as the reference frequency decreases, so there is a
limit to the fineness of the minimum output step from the circuit shown
in Figure (a).

REFe —0 3] xfr

INPUT
(fr)

2.2

July 81

COMPARATOR VFO » OUTPUT (fo)

fr

A

FIG (a) BASIC PHASE-LOCK LOOP

A divider is frequently inserted in the REF. INPUT line to produce a
suitable reference input frequency to the comparator.

Consider the circuit shown in Figure (b), wherein a mixer and a variable
divider precede the circuit of Figure (a). The upper side-band output
from the mixer is applied to the 'reference' input of the comparator. In
Figure (b), let REF.l be of fixed frequency, and let REF.2 be of variable
frequency. Also, let both variable dividers at all times produce identi-
cal division ratios.

If both dividers in Figure (b) have a division ratio of x, then the final
output frequency (fo) is x times the USB filter output frequency. The
USB filter output frequency is:-

REF 1 + REF 2
X

therefore the final output frequency fo is

x (REF 1 + Rﬂi 2y, or x REF 1 + REF 2

PR2250G
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and can be varied in two ways. Either term x (the divider ratio) or REF.
2 frequency can be varied to change the value of fo.

=10 CIRCUIT CAN
BE INSERTED HERE

REF1
INPUT 4 | MIXER  USB
A FILTER - oUT-
REF2 — VAR. | COMPARATOR » VFO »PUT
INPUT DIV. (fo)
7
B VAR.
h DIV. |

FIG (b) DEVELOPMENT OF FIG (a) CIRCUIT

The following numerical examples will illustrate the action:

(1) REF.l = IMHz; REF.2 = 1.1MHz; x = 50
fo = 50 (1+ L:1y = 51.1MH2
50 —_—
(2) REF.l = IMHz; REF.2 = 1.2MHz; x = 50
fo = 50 (1+ 1:2y = 51.2MH2
50 E—
(3) REF.l = IMHz; REF.2 = 1.I1MHz; x = 76
fo =76 (1+ 11y = 77.1m2
76 —
i.e. fo = x + REF.2 where REF.l = IMHz.

2.4 If the circuit shown in Figure (b) is further modified by the inclusion
of a divide-by-ten circuit between the USB filter output and the compare
tor input, then the output frequency is given by fo = 0.1 (x + REF.2)
where REFl = 1MHz. This arrangement can be used in a cascade loop as
shown in Figure (c). The first stage is as shown in Figure (a); the sec-
ond and third are as shown in Figure (b) with 10 modification, and the
fourth is as shown in Figure (D).

2.5 If terms w, x, y, and z of Figure (c) are given values of w = 40, x = 50,
y = 60, and z = 70, then the frequencies at points A, B, C, and D in Fig-
ure (c) are as follows:—

A = (w x REF.1)

]

40 x 1 = 40MHz

B=0.1 (x+ A) 0.1 (50 + 40) = 9MHz

C=20.1 (y+B)=0.1 (60+ 9) = 6.9MHz

fo=D=(z+C) =70+ 6.9 = 76.9MHz

PR2250G
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REF

(1MHz) |

2.6

—(FIC (a)) t_ (FIC (D) t_ (FIG (b) {_ (FIG (5))
+ 1 10%) + 1 10")

oUT-
DIV.RATIO w | & | DIV.RATIO x DIV.RATIO y DIV.RATIO z [ D PUT
(fo)

FIG (c) FOUR-TERM CASCADE PHASE-LOCK LOOP

Table 1 shows the effect of varying terms w, x, y, and z separately. By
this method, four division ratio controls (one for each stage) can be

calibrated in terms of digits of the output frequency fo. These controls
can be further combined by external circuits into one single rotary knob.

TABLE 1 : VARIATIONS OF DIVIDER TERMS

DIVIDER TERM ' fo .
Varied by | Varied by | Varied by lVaried by
w X |y |z Term z | Termy ; Termx  Term w

40 |so|eo|70| 7 6 | . g | 0 0 MHz

40 |s0l60|80| 8 6 9 0 0 MHz

40 5016071 7 0 MHz

|~

40 5061170 7 7

|o

0 MHz
40 51160170 7 6 0 MHz

40.5150]|60|70 7 6 5 MHz

f

|
! |
: |
| l
| 0 |
| |
| |
| |
| |

et = e e —— — ——

2.7

3.1

The range of variation of term z is decided by the desired frequency
range. The variations of terms y and x are both over a range of ten.

In the example given, the variation of term w is over a range of one in
steps of 0.1 or less: in a practical circuit, term w is a division ratio
of hundreds and therefore would vary over a larger range. The smallest
step by which term w can be varied decides the smallest step by which
output frequency can be varied, so producing a circuit (Figure (c)) in
which fine variations of frequency can be made without incurring the
penalty of long ' lock' time.

FUNCTIONAL DESCRIPTION

1st Local Oscillator

3.1.1

July 81

The four-term first local oscillator loop in Module 9A can be seen in
detailed block diagram form in Figure 1. Term values are:

w ¢ 900 to 999.9 (FINAL LOOP)

PR2250G
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x ¢ 81 to 90 (INTERPOLATION LOOP 1)
y ¢ 81 to 90 (INTERPOLATION LOOP 2) -
z : 56 to 85 (OUTPUT LOOP)

Variations of term values for given final output frequency shifts are as
shown in Table 2.

TABLE 2 : VARIATIONS OF TERM VALUES

10Hz | 100Hz | 1kHz | 10kHz | 100kHz | IMHz | 10MHzZ
w 0.1 1 10 - - - - )
x - - - 1 - - -
A I A N T S
z - - - - - 1 10

The first stage consists of the 'FINAL LOOP' circuit on printed-circuit
panels B and C, and is of the form shown in Figure (a). The 1MHz REF in-
put is divided down to 10kHz: this, in conjunction with a Term w division
ratio variable between 900 and 999.9 produces a FINAL LOOP output fre-
quency between 9 and 10MHz which can be varied in steps of 100kHz, 10Hz,
or lkHz (equivalent to output A in Figure (c)).

3.1.2 The output from the FINAL LOOP is applied to the second stage, known as
INTERPOLATION LOOP 1: this is housed in panels D, E, and F. The circuit
is of the form shown in Figure (b) with the addition of a 10 circuit as
previously described. The 10 circuit is split into two parts, 2 and

5: the 2 circuit precedes the mixer to produce an input of 1 to 1 mark-
space ratio to the mixer. A similar 2 circuit is placed in the divider
to mixer input path for the same reason. Term x value is variable be-
tween 81 and 90: this, in conjunction with a 9 to 10MHz input from the
FINAL LOOP produces an output frequency between 9 and 10MHz. A variatior
of one in Term x produces an INTERPOLATION LOOP 1 output frequency varia-
tion of 100kHz. Variations of FINAL LOOP output frequency are divided bv
ten and now appear as 10kHz, lkHz, or 100Hz. The INTERPOLATION LOOP out
put frequency, therefore, is between 9 and 10MHz, and can be varied in
steps of 100kHz, 10kHz, 1kHz, and 100Hz (equivalent to output B in Figure
(c)).

3.1.3 The output from the INTERPOLATION LOOP 1 is applied to the third stage,

known as INTERPOLATION LOQOP 2; this is identical with INTERPOLATION LOOP
1, and is housed on the same three p.c. panels (D, E, and F). A varia-
tion of one in Term y produces an INTERPOLATION LOOP 2 output frequency
variation of 100kHz. Variations of INTERPOLATION LOOP 1 output frequency
are divided by ten, and now appear as 10kHz, 1kHz, 100Hz, and 10Hz. The
INTERPOLATION LOOP 2 output frequency, therefore, is between 9 and 10MHz
and can be varied in steps of 100kHz, 10kHz, 1kHz, 100Hz, and 10Hz (equi-
valent to output C in Figure (c)).

3.1.4 The output from INTERPOLATION LOOP 2 is applied to the fourth stage, -
known as the OUTPUT LOOP: the circuit is of the form shown in
Figure (b), and no 10 action occurs. The circuit is housed on

"PR2250G N
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3.2

3.2.1

3.3

3.4

4.1

4.1.1

4.2

4.2.1

July 81

panels G. H, and J. A second 10 circuit, placed between the variable
divider in panel H and the Phase and Frequency comparator, nullifies the
effect of the 10 function in the other input line to the comparator.
The action therefore becomes the mathematical addition of Term z (MHz)
to the output from INTERPOLATION LOOP 2 (MHz). A variation of one in
Term z produced a IMHz output frequency step. The OUTPUT LOOP output
frequency, therefore, is between 9 and 10MHz plus the value of Term z,
and can be varied in steps of 10MHz, IMHz, 100kHz, 1O0kHz, 1kHz, 100Hz,
and 10Hz.

2nd Local Oscillator

The fixed-frequency 2ND LOCAL OSCILLATOR is housed on panels K and L.
It consists of a circuit of the form shown in Figure (a) with a divider
in the reference input line. An output frequency of 63.6MHz is pro-
duced.

Monitoring

A monitor output is taken from the Phase and Frequency Comparator of

each phase-lock loop. An LED indicator is provided for each of the five
loops, indicating when it is in lock. When all are in lock, a further
LED indicator indicates 'all in lock'. When tuning (i.e. frequency vari-
ation) is in progress lock is lost; under these conditions a muting out-
put 1s produced which shuts down the receiver outputs until lock is ac-
quired on the new tuning setting. The monitoring circuits are housed in
panel A.

Power Regulation

ECL and RTL integrated circuits are used in the Synthesiser because of
the high frequencies involved; CMOS circuits cannot operate at such fre-
quencies. This, coupled with the fact that a high degree of decoupling
is necessary to avoid spurious outputs from the synthesiser, requires the
use of power regulators inside Module 9A.

CIRCUIT DESCRIPTION - FINAL LOOP

Introduction

The final loop circuit is housed on printed-circuit panels B (419/1/
18041) and C (419/1/18043). The Oscillator, Phase Filter, Phase and Fre-
quency Comparator, and Lock Detector are on panel C, while the Dividers
and Code Conversion circuits are on panel B.

Oscillator (Panel C, Figure 4)

The Oscillator is formed by TRS, TR9, and associated passive components.
An output is produced between 9 and 10MHz at a level of OdBm and at an
impedance of 50 ohms, i.e. 2V peak-to-peak (0.67V r.m.s. or 10mW). The
tuned circuit is formed by L3, C15, Cl16, and variable capacitance diode
D3. Frequency control is exercised by the d.c. potential applied across
D3; 6 volts produces a 9MHz output, while 14 volts produces a 10MHz out-
put. D4 and D5 are connected across the tuned circuit as an amplitude
limiter operating at + 0.6V.

PR2250G
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4.3 Phase and Frequency Comparator and Phase Filter (Panel C, Figure 4)

4.3.1 The Phase and Frequency Comparator comnsists of ICs 1A, 2A, 2B, 3A, and
3B with associated passive components. The basic principle of operatio
is shown in Figure (d). The fixed reference frequency and the variable
slave frequency inputs are applied as trains of short pulses to a set-
reset bistable and to the clock inputs of two D-type bistables. The set-
reset bistable Q output (Ql in Figure (d)) is set to 'l' by ,each slave
pulse and reset to 'O' by the following reference pulse: this produces a
variable mark-space ratio output in which the mark-space ratio is propor-
tional to the phase difference between the two inputs. The Ql output is
smoothed and applied to the oscillator as fine frequency control.

IC3B
™M e Q2
SLAVE INPUT —¢
IC2A
gl = QI
1
Q IC3A
REF. INPUT b lj — Q3

| B | | | | | | | | O
] | I} Il I
B O O Y O O U u
B N I .
1 U I D O LT
B T U N I

FIG (d) BASIC COMPARATOR ACTION

PR2250G ' . L
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4.3.2

4.3.3

4.3.4

4.3.6

July 81

The Ql and Ql outputs from the set-reset bistable are applied to the D
inputs of two bistables which are clocked by the slave and reference in-
puts respectively. The Q2 (Figure (d)) output will only set to 'l' when
two or more slave pulses occur in one reference period: similarly, the

Q3 (Figure (d)) output will only set to 'l' when two or more reference
pulses occur in one slave period. The Q2 output, therefore, is only pre-
sent when the slave frequency rises above about 140% of reference fre-
quency, and the Q3 output is only present when the slave frequency drops
below about 707 of reference frequency. Q2 and Q3 outputs provide the
coarse control of the associated oscillator.

The inputs to SK1(H) and SK1(l5) are not both of the previously described
short-pulse form, and are therefore fed to IC2 and IC3 via shaping cir-
cuits. IClA produces CMOS levels and rise times, leaving pulse length
unchanged: IC2B is connected as a monostable, and produces CMOS output
pulses of 150 nanosec in length. The shaped SLAVE and REF signals form
the two inputs to the comparator proper, which comprises IC2 and IC3.

The action of the comparator is as shown in Figure (a), with the addition
of minimum pulse-length producing circuits (C2, R4: C3, R5) to the out-
puts of IC3A and IC3B. These ensure that a 'l' level at IC3A-Q is main-
tained for a minimum of 300usec, and that a 'l' level at IC3B-Q is main-
tained for a minimum of 100Ousec. The two periods are unequal to avoid
the possibility of the whole phase-lock loop oscillating in frequency;
this point will be expanded later.

The Q outputs from IC3A and IC3B form the coarse tuning control sig-
nals. A 'l' level at IC3B-Q causes TR5 to conduct (via TR2), so tak-
ing current from Cl4. A 'l' level at IC3A-Q causes TR4 to conduct (via
TR3), so charging Cl4. The potential across Cl4 is fed via R25 and R26
to appear across variable capacity diode D3 in the oscillator tuned
circuit.

The variable mark-space ratio output from IC2A-Q is applied to TR6 base.
The output from TR6 collector is smoothed by the circuit between TR6
collector and Cl5, providing a smooth variation of Cl5 potential which is
proportional to fine slave/reference phase variations. The resistor net-
work at TR6 collector produces a non-linear transfer characteristic be-
tween mark/space ratio and voltage: this compensates for the non-linear
frequency/voltage response of the controlled oscillator. The first part
of the smoothing circuit (L1, C9) forms a tuned circuit resonant at
10kHz, rejecting ripple at the frequency of the reference input to the
comparator. The second part of the smoothing circuit (L2, Cll) is reson-
ant at lkHz, rejecting ripple at the variable divider sidestep programme
frequency: this term will be explained later. Diodes D1 and D2 prevent
L2 and Cll from ringing when Cl4 is suddenly charged by TR4 or discharged
by TRS5.

As has been explained, if slave and reference frequencies differ wide-
ly then either TR4 or TR5 conducts, causing the potential across Clé
to rise or fall rapidly. If these rise and fall steps were equal, a
loop oscillatory state could commence, as frequency overshoot is in-
evitable with coarse control. To prevent this, the two minimum pulse-
length circuits which control IC3A and IC3B outputs are of unequal
time-constants. The coarse control ceases when the oscillator fre-
quency below about 140% of reference frequency and above about 70% of
reference frequency: inside these limits, control is exercised by the
smoothed output from TR6.

PR2250G
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4.4 Power Regulation (Panmel C, Figure 4)

4.4.1 Any noise or other transients on the d.c. power supply to TR4, TR5, and
TR6 would cause variations in the potential across Cl5 and would there-
fore affect oscillator frequency. Inductance-capacity decoupling is
therefore fitted on the printed-circuit panel, consisting of L4, Cl7,
Cl19, and C13. C13 is connected via TR7 so as to multiply its capacity
by the gain of the transistor.

4.5 Lock Indication (Panel C, Figure 4)

4.5.1 The 'loop locked' state is taken as being that in which neither IC3A-Q
nor IC3B-Q level is 'l'. Under these conditions, both inputs to ICI1B are
'l' causing TRl to conduct to illuminate a LED indicator, and also sett-
ing ICID output level to 'l'.

4.6 Fixed Divider (Panel B, Figure 3)

4.6.1 The fixed divider circuit consists of ICl, and is clocked by the IMHz
reference signal applied from SK1 (15) via TR1. 1In this context, ICl
forms a 'divide-by-100' circuit. The input frequency (IMHz) is applied
to pin 1, and appears at 100kHz on pin 6. Pin 6 is linked to pin 9,
which is the input to the second half of the circuit. An output at 10kH.
is produced on pin 14, and is fed via SK1(13) to SK1(15) of panel C as
REF .INPUT.

4.7 Variable Divider - Principle of Operation

4.7.1 Consider three counter stages connected in cascade as shown in Figure
(e). One output pulse is produced for each 100z pulses applied at the
input, giving a division ratio of 100z.

INPUT | C?gNT C?gNT > COSNT OUTPUT

FIG (e) 3-STAGE BASIC COUNTER

The count (or division ratio) of the circuit shown in Figure (e) can be
extended if, on production of each output pulse, the first two stages
each carry out one extended count. Let these counts be 10+x for the
first stage and 10+y for the second stage. The circuit now becomes of
the form shown in Figure (f), and produces a count of 100z + 10y + x.

4.7.2 Referring to Figure (f), assume that an output pulse has been produced at
point D. This pulse marks the end of a complete count cycle, and acts as
an 'extended count' command input to the first two stages. In the next
count cycle, the first count of the first stage will be 10+x and the
first count of the second stage will be 10+y. Thereafter, the first and
second stages will both count in tens until 2z pulses have been produced
at pint C: at this moment another pulse will occur at point D and the
complete count cycle will re—commence.

PR2250G
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COUNT 10 B COUNT 10 C D
INPUT A——> OR > OR » COUNT 2z » OUTPUT
10 + x 10+ y

4.7.3

4.7.4

4.7.5

A \

COMMAND EXT. COUNT

FIG (f) BASIC VARIABLE COUNTER

The action can best be followed from a numerical example, based upon
Figure (f), in which x = 5, y = 2, z = 3.

Example

(1) 3 pulses at C produce 1 pulse at D.

(2) 3 pulses at C are produced by 12+10(3-1)=32 pulses at B: extended
count = 10+y = 10+2 = 12 ’

(3) 32 pulses at B are produced by 15+10(32-1)=325 pulses at A:
extended count = 10+x = 10+5 = 15

(4) 1f x =5, y =2 and z = 3, then 100z+10y+x = 300+20+5 = 325

If terms x, y, and z are made variable, then the device will produce
counts of any desired number greater than 100z. Where a fine degree of
control is required, a technique known as 'sidestep programme control'
is used. Here (referring again to Figure (f)) the value of term x is
changed by a small amount for a selected number of complete count cycles
in a total of ten, and the mean of the ten counts is taken. If, for
example, seven counts of 325 were followed by three counts of 326 (x=6),
then the mean count over the ten cycles is:

0.1 (325 x 7) + (326 x 3) = 325.3

The increase of 1.0 in Term x has effectively become an increase of 0.l:
the value of 0.3 has been obtained by 'sidestepping' three counts.

In a practical circuit, the output pulse-length is too great to allow it
to be directly fed back as command. Two controls, 'Recognition' and 'Re-
set' are employed. The arrangement can be seen in Figure (g).

When the final stage of the circuit shown in Figure (g) produces an
output pulse (which is not used) it also produces a 'Recognition'
pulse which is fed back to the second stage; the second stage accepts
it as a command to produce one extended count. During the extended
count, the second stage applies a 'Recognition' pulse to the first
stage and also produces a 'Reset' pulse which terminates the 'Recog-
nition' output from the third stage. The first stage responds in
similar fashion to the 'Recognition' output from the second stage,

PR2250G
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RECOGNITION

RECOGNITION
COUNT 10 "] CouNT 10
OR - OR > COUNT z
INPUT | 10 + x RESET | 10 +y RESET _
»OUTPUT

FIG (g) PRACTICAL CIRCUIT

producing an extended count and terminating the second stage 'Recog-

nition' output. A narrow 'Output' pulse is produced once per complete
count cycle by the first stage each time a 'Recognition' input is app-
lied to it: this pulse is taken as the final output from the circuit.

4.8 Variable Divider Circuit (Panel B, Figure 3)

4.8.1 The Variable Divider is housed on Panel B, and is made up of IC3, IC4,
and IC7. Counts (division ratios) from 900 to 999.9 can be obtained.
Term x is generated in IC2 and is applied to IC3. Term y is generated
in IC6 and is applied to IC4. Term z is fixed. Term x can be further
varied by the sidestep programme generated in IC5, which permits varia-
tion of the mean count over ten cycles is steps of 0.1. Essential
operating waveforms can be seen in Figure (h).

4.8.2 First Stage.

4.8.2.1 The output from the 9-10MHz oscillator on Panel C is applied from SK2
(3) via TR2 and TR3 to clock IC3. When the 'REC' input to IC3 pin 6
is '0', one 'l-0-1' 'CARRY' pulse is produced at IC3 pin 5 for every
tenth applied 'REC' pulse. 'CARRY' pulses are two clock periods in
length. No other outputs are produced by IC3, and the inputs to pins
11, 10, 2, and 3 which determine the value of term x have no effect.
This sequence is known as the 'divide~-by-ten' phase of operation.

4.8.2.2 A 'recognition and reset' phase of operation occurs each time a 'l'
level is applied to the 'REC' input, provided that at least one
divide-by-ten operation occurs between successive 'REC' input '1°
levels. A '0-1-0' 'COUNT' output pulse of one clock-period duration
is generated four clock-periods after the REC input level is set to
'1'. A '0-1-0' RESET output pulse of one clock-period duration is
generated SIX clock-periods after the REC input is set to 'l'.

The extended count occurs during the 'recognition and reset' phase of

operation: the value of the extension (term x) is set by the levels of
the inputs to IC3 pins 11, 10, 2, and 3, as shown in Table 3.

PR2250G
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TABLE 3 : IC3 INPUT LEVELS

TERM x | Pin 11 | Pin 10 | Pin 2 | Pin 3

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

4.8.2.3 'Sidestep' variations of the value of Term x are produced by the levels
of the inputs to IC3 pins 7, 12, and 13. In this mode of operation,
the CARRY pulse produced during the 'recognition and reset' phase of
operation can be displaced by +1 clock-period when pin 12 input level

is

'0'. Pin 12 level at 'l' produces zero sidestep.

4.8.3 Second Stage.

4.8.4

July 81

The CARRY output from IC3 is applied as the clock input to IC4. The
action of IC4 is very similar to that of IC3: the differences are:

(1)
(2)
(3
(4)

(3)

(6)

No COUNT output is produced.
No 'sidestep' control is applied.
CARRY output pulses are one clock-period in length.

RESET output pulses are produced 7.5 clock-periods after REC input
is set to 'l', and are 0.5 clock-period in length.

REC output pulses are produced 7 clock-periods after REC input is
set to 'l' and are 0.5 to 1 clock-period in length.

The value of the count extension (Term y) is set by the levels app-
lied to pins 12, 11, 2, 3, which correspond to pins 11, 10, 2, and
3 of IC3.

Third Stage.

The CARRY output from IC4 is applied as clock input to IC7, which is a
fixed counter producing one REC output pulse for each ninth (z=9) input
clockpulse. The REC output pulse is initiated by the 'l-0' transition of
a '0-1-0' input clockpulse, and is terminated by the '0-1"' edge of the
RESET input pulse: this pulse must be at least 80 nanosec. in length.

PR2250G
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REC.OUT

REC.IN REC.IN_ |1 REC.OUT
s CARRY ch CARRY b1 1¢7
CLOCK N RESET RESET
=cL
= COUNT
IC7 REC. OUT —
IC4 CARRY OUT
— 10 + y PERIOD ———
IC4L RESET OUT | ] |
IC4 REC. OUT _ ! : :
s case ot Y T Jo [T TTTTTT
; PERIOD :
IC3 RESET OUT I
IC3 COUNT OUT ﬂ

FIG (h) CONTROL OF EXTENDED COUNT BY 'RECOGNITION'

4.9 Control of Divider Term Values (Panel B, Figure 3)

4.9.1 Term Values.

The values of terms x and y are applied to panel B as parallel 4-bit bin-

ary numbers.

Term x 'tenths' value is applied to SK1 (J, 7, H, and G).

val

ins

PR2250G
Sect.4

Term x 'units' value is applied to SK1 (P, L, 9, and K).
Term y 'units'

ue is applied to SK1 (12, N, 11, and M). The control codes used by
IC3 and IC4 are not binary numbers, and therefore modifying circuits are
erted between the inputs from SK1 and the two ICs. Also the 'tenths'

value of term x is applied to IC3 by means of a 'sidestep' programme
generated in ICS.

9-16
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4.9.2

4.9.3

4.9.3.

July 81

Terms x and y 'units' Values.

The circuits generating the x 'units' input to IC3 and the y 'units' in-
put to IC4 are identical. The input binary numbers are fed directly to
the AO, Al, A2, and A3 inputs of adders IC2 and IC6, and are also fed in
modified form to the Bl and B3 inputs of IC2 and IC6. Mathematically
each input from SK1 is a number between O and 9: if it is 0, 1, 2, or 3,
it is added to 15. 1If it is 4 or greater, it is added to 5. The action
can be seen in Table 4.

TABLE 4 : TERMS x AND y UNITS VALUES

INPUT VALUE | AO [ Al [A2 [A3[BO[Bl [B2|B3[SO|SL[S2]S3
0 0O (0 |0 |O 1 1 1 1 1 1 1 1
1 1 0 Jj0 |0 |1 1 1 1 0O [0 |O |O
2 0 1 0 |0 |1 1 1 1 1 0O [0 |0
3 1 1 0 [0 |1 0 1 0O [0 |O [0 |1
4 0 1o 1 0 |1 0 |1 0 1 0 |0 |1
5 1 0 1 0 |1 |oO 1 0 |0 |1 |O 1
6 0 1 1 {0 1 0 1 0 1 1 {0 1
7 1 1 1 0 |1 0 |1 |0 |JO |O |1 1
8 0O {0 |0 |1 1 0 1 |0 1 0 |1 1
9 1 J]o |0 |1 1 0 1 0 |0 |1 1 1

Term x 'tenths' Value.

1 As previously described, the 0.1 unit changes to term x are applied to
IC3 by the 'sidestep programme' generated in IC5. The value required
(in 0.1 unit steps) is applied as a parallel 4-bit binary number be-
tween O and 9 to IC8 from SK1 (J, 7, H, G): the decimal point is not
applied, i.e. an input value of 7 indicates a required change in Term
x of 0.7. 1IC8 is a binary-to-decimal decoder: the binary number app-
lied to the DO, D1, D2, and D3 inputs appears as logic 'l' level on the
appropriate output, SO to S9. The gating between the S outputs of IC8
and the A, B, C, and D inputs of IC5 is functionally as shown in Figure
(j), and the action can be seen in Table 5.

" so : S
S5 )s =3B
S2
Sl ] o

J S8

IC8 S9 1C5

S2
S1 b
53
S6

S =4 PR2250G

FIG. (j) 1IC8-ICS GATING ACTION Sect .4
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TABLE 5 : IC8-IC5 GATING ACTION

DO | D1 | D2 | D3 A|B|C|D| SIDESTEP
0 |0 [0 |O (so=1|OfOf1/{0O 0
1 0 |0 |0 |sil=1]1(|1|0]1 1
0 |1 0O |0 |s2=1|0(1f{0]f1 2
1 1 0 [0 (S3=1|1|1|1]1 3
0 (0 1 0 |S4=1(0|1|1{0O 4
1 0 1 O |Ss5=1|1]|0f1]0O 5
0 1 1 O |s6=1f0|1(|1]1 6
1 1 1 0O (s7=1|1(1|1]0 7
0O [0 |O 1 §8=110(1]0{0 8
1 0 [0 1 S9=111|1]0]0 9

4.9.3.2 The outputs corresponding to the values applied to the A, B, C, and D

inputs of IC5 are serial ten—bit patterns on IC5 pin 10. Clock rate is
one bit per complete count cycle, as IC5 is clocked by the REC output
from IC7. The patterns produced are shown in Table 6. The inputs must
not change during the pattern period.

TABLE 6 : IC5 PATTERNS

SIDESTEP | A|B|C|D IC5 PIN 10 PATTERN
0 ofoj1r{o 1 1 1 1 1 1 1 1 1 1
1 1j1fof1 1 1 1 1 1 1 1 1 1 0
2 ofrjofr 1 1 1 1 0 1 1 1 1 0
3 11|11 1 1 1 0 1 1 1 01 O
4 of1f1fo o 0 1 1 1 0 0 1 1 1
5 1/0|1]/0 01 0 1 0 1 0 1 0 1
6 of1f1ftr 1 1 0 0 0 1 1 0 0 O
7 1{1|{1/0 0 0 01 0 0 0 1 0 1
8 of1/0|l0 0 0 0 0 1 0 0 0 O 1
9 1]1f0j0 0 0 0 0 0 0 0 0 O 1

4.9.3.3 The number of complete count cycles in which ICS pin 10 (and IC3 pin

PR2250G
Sect .4

12) level is '0O' corresponds to the binary input number. Term x is >
increased by +1 on each of these cycles. The 'sidestepped' counts are
distributed over the ten counts to reduce residual frequency-modulation
of the oscillator output. -
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5.1

5.2

5.2.1

5.2.2

5.3

5.4

5.5

CIRCUIT DESCRIPTION - INTERPOLATION LOOP 1

Introduction

The Interpolation Loop 1 circuit is housed on printed-circuit panels D
D(419/1/18039), E(419/1/18037), and F(419/1/18057). The Oscillator,
Phase Filter, Phase and Frequency Comparator, and Lock Detector are on
panel F: their action is identical with that of the corresponding Final
Loop circuits on panel C and therefore will not be further described.

The circuits providing the two inputs to the Phase and Frequency Compara-
tor are on panels D and E.

First Variable Divider (Panel D, Figure 5)

The 9 to 10MHz output from the Final Loop oscillator is applied from SK2
(A) via buffer/shaper TR6-TRS5 to clock the variable divider. The divider
is formed by IC4 and IC3, and operates on the same principles as those of
the variable divider in the Final Loop. IC3 produces a count of eight
and therefore the basic count is 10 x 8 = 80. The extended count of IC4
(10 + x) can be varied between 11 and 20, so giving count values between
81 and 90. Values between 11 and 20 imply term x values between 1 and
10, and these are obtained by the permanent +1 sidestep value produced by
the levels to which pins 7, 12, and 13 of IC4 are returned.

The count output is taken via buffer TR4 to clock IC5, which is connec-
ted as a divide-by-two circuit producing an output of 1 to 1 mark-space
ratio. The Q output from IC5 is applied to driver stage TR2-TR3 to pro-
duced one input to the mixer circuit: this input is applied via a 90kHz
low-pass filter to the transfer gates IC2A, B, C, and D which form the
mixer.

—2 Fixed Divider (Panel D, Figure 5)

The 1MHz REF input is applied via buffer TRl to clock IClB, which is con-
nected as a divide-by-two stage producing a 1 to 1 mark-space ratio out-
put. This divider forms the first part of the fixed divide-by-ten func-

tion of the loop: the second (+5) portion is on panel E. The Q and Q
outputs are applied to the mixer as anti-phase switching signals.

Mixer (Panel D, Figure 5)

A mixer circuit of the form shown in Figure (k) is formed by transfer
gates IC2A, B, C, and D.

The two conducting elements are switched in anti-phase at 500kHz by ICl1B,
producing alternating current paths in Tl primary for the output from
TR2-TR3. The resultant output from Tl secondary contains both sum and
difference frequencies: the sum (USB) is selected by a 550 to 562kHz
band-pass filter, and fed to SK3(3) as REF. OUT.

+5 Fixed Divider (Panel E, Figure 6)

The selected upper sideband output from the mixer is taken from SK3(3)
of panel D and applied via SK3(A) of panel E to FL1, a 550 to 562kHz
band-pass filter. The filter output is fed via buffer/shaper TR5-TR4
to clock IC6, which is a decade counter connected to reset on every
fifth applied clock pulse by connecting the Q5 output to the 'Reset'
input. The output is taken from Q2 to SK1(13). This =5 divider forms

PR2250G
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5.6

the second part of the fixed =10 function providing one input to the
Comparator on panel F.

IC2A
IC2D

g

IC1B-Q 1

(500 kHz)
OUTPUT

ICI1B-Q

1

IC2B
IC2C

TR2-TR3
O OUTPUT
(50-62 kHz) ov

FIG (k) BASIC MIXER CIRCUIT

Second Variable Divider (Panel E, Figure 6)

5.7

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 IC1D to provide
'1-0-1'" SLAVE pulses to the Comparator on panel F.

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

The control of term values applied to IC3 on panel E and, via SKI1(L, K,
J, H), to IC4 on panel D is identical 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 are
returned.

CIRCUIT DESCRIPTION - INTERPOLATION LOOP 2

PR2250G
Sect .4

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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7.1

7.2

7.2.1

7.2.2

CIRCUIT DESCRIPTION - OUTPUT LOOP

Introduction

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

(1) The division ratios of the variable dividers.

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

(3) The oscillator circuit.

These parts of the circuit will ‘be fully described.

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

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

The divider 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 1MHz
change in output frequency. A count of 56 indicates OMHz, i.e. a recei-
ver tuning frequency below 1MHz. Counts of 66 and 76 indicate receiver
tuning frequencies of 10MHz and 20MHz respectively. The relationship be-
tween the two input 4-bit binary numbers defining (and corresponding to)
'units' and 'tens' of MHz and the count value is therefore not direct.

In the 'units' circuit (IC5) the relationship shown in Table 7 applies.

TABLE 7 : IC5 UNITS RELATIONSHIP

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

COUNT VALUE 61718190123 ]|4]5

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

TABLE 8 : IC6 TENS RELATIONSHIP

INPUT NO(MHzx10) 0 1 2

COUNT VALUE 5 up to 3MHz 6 from 10 to 13MHz | 7 from 20 to 23MHz

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

July 81
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7.2.3

7.2.4

7.2.5

7.2.6

PR2250G
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The parallel 4-bit binary number applied to panel H SK1(12, 19, 15, 7)
defines the 'units' value, and the parallel two-bit binary number applie
to panel H SKI1(Q, 11) defines the 'temns' value. Both inputs must be mod-
ified to apply the correct code inputs to IC5 (units) and IC6 (tens) t.
produce the required count values.

The 'units' input is modified by ICs 8, 9, 7, and 4. The output from
IC7, in conjunction with the levels on pins 3 and 7 of IC4, produce a
4-bit input to AO, Al, A2, A3, of IC4 of value 11 for input values to BO,
Bl, B2, B3, of IC4 of O to 6, and of value 1 for input values of 7 to 9.

The A and B inputs of IC4 are added, the sum appearing on SO, S1, $2, S3.

These sum values are the required termdefining code input to IC5. The
action can be seen in Table 9.

TABLE 9 : ICS5 TERM-DEFINING CODES

INPUT (LSB) (MSB) (LS ) (MSB) | (LSB) (MSB) | COUNT
VALUE | BO | B1 | B2 [B3 |AO | Al [A2 [A3[SO[SI[S2]|S3|VALUE
0 0 |0 |O |0 |1 1 0 1 1 1 0 |1 6
1 1 0 |0 |O 1 1 0 1 0 |0 1 1 7
2 0 1 0 |0 1 1 0 1 1 1 1 1 8
3 1 1 0 |0 |1 1 0 1 0 1 1 1 9
4 0 |0 1 0 |1 1 0 1 1 1 1 1 0
5 1 {0 1 0 |1 1 10 1 0 |0 |0 |O 1
6 0 1 1 0 1 1 0 1 1 0 |0 |0 2
7 1 1 1 0 |1 0 |0 (0 |O |O [0 |1 3
8 0 [0 O 1 1 0O |0 j0 |1 0 |0 |1 4
9 1 0 |0 1 1 0O [0 |O (O 1 (0 |1 5

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

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 SK1(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 SK1(Q, 11) inputs and the two most significant bits (SK1l
(7, 15)) of the 'units' input. When the units input is 3 or less, SK1(7
15) levels are 0-0; otherwise, they are 1-0 or 0-1.

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 (1).
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~ IC6(SWA)
=| A

SK1(Q)LSB

D—
SKI(15)82 ——— N ] ICi;SWB)
SKI1(7)B3 —— ./ :>

SK1(11)MSB

FIG (1) IC6 CODE PRODUCTION

The action over the range of counts can be seen from Table 10. In each O
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 ? 0 0] 0 010 O
o S I A T >
\ ] | | | | | (|
3 59 9 0 0| |, I I )
| |
| |
4 60 0 1 0| | B
: | : OR | | : !
| : | | 1 i !
9 65 5 0 1] 0 o | !
|
] 6
| 1
[
10 | 66 6 (0 ol 1 0 || |,
! 1 : l ! I | | [
| i I I I
| 1 | I I : ! U
13 69 9 0 0 ; {1 0
|
: [
14 70 0 1 0 | : 0 1
. : ! OR | | Lo
X | 1 | |
1 [ | | | | |
19 75 5 0 1{ 1 0 Lo
- 7
| |
20 | 76 6 |0 of o0 1|,
: : | | ! | |
1 | [ | | | | I !
! ! ! ! ! [ I .
23 79 9 0 ol | (01
| |
| |
24 | 80 o |1 of ! Pyr o
X | 1 | | | | 8
1 [ 1 1 | | |
| | | OR i [ Lo
29 85 5 0 1] 0 1 |1 1

' PR2250G
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7.3

7.4

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

The bandwidths of FL1 on panel G and FL1 on panel H are 553 to 589kHz.

Oscillator (Panel J, Figure 10)

The 65-95MHz output loop oscillator is formed by TR7, TR8, and associated
components. The tuned circuit is formed by L4, D2, D3, and C18. The
basic oscillator is a long-tailed pair with the tuned circuit in omne

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

+
R35
——
o7 el C26 v
i o ik > OUTPUT
[ L\
|
A
TRS R34
BIAS ? TR7 @—\, 2 ———1 BIAS
+
A A
R28 R29
L1
id
C21 R36
ov

~

FIG (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 waveform, and do not affect the level of bias app-
lied to TR7. Output is taken from TR8 drain to provide a degree of iso-
lation, and is fed via buffer stage TRI to the output amplifiers formed
by TR10, 11, 12, and 13.

PR2250G

Sect.4

9-24 July 81



8.

8‘1

K

L

8.2

8.3

8.3.1

8.3.2

8.3.3

8.3.4

8.3.5

July 81

CIRCUIT DESCRIPTION - SECOND LOCAL OSCILLATOR (Panels K and L,
Figures 1l and 12)

Introduction

The Second Local Oscillator is housed on panels §k419/1/18049) and
£(419/1/18059). The oscillator, phase filter, and Phase Frequency
Comparator are on panel t?‘while the two fixed dividers are on panel
#fl. An output frequency of 63.6MHz is produced. Panel WKis almost
identical with panel J of the Output Loop, and therefore will not be
further described.

L
Fixed =40 Divider (Panel W, Figure 11)

The IMHz 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 ICS, the output from which is a 25kHz square-wave fed to SK1(N).

Fixed =2544 Divider (Panel K, Figure 11)

This circuit is made up of three dividers in series, having ratios of
16, 3, and 53. The SLAVE input from the oscillator on panel L is app-
lied via SK2(A) and buffer/level changer circuits to clock IC2. The
output from IC2 is a square-wave at 1/16th SLAVE frequency, and is
applied via ECL-to-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).

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

If the 'CASCADE' and 'ENP' inputs to IC8 are both '0', then the only
used output produced by IC8 is Q3, a square-wave at 1/l6th clock fre-
quency. Q0, Ql, Q2, and Q3 together produce parallel 4-bit counts
down from 15 to O. If 'CASCADE' is 'l', a '0-1-0' pulse is produced
at '0' on each count of 0. Application of a 'l' level to 'ENP' sets
the four Q outputs to a value of 3 (Q0 = PO, QI = P1, Q2 = P2, Q3 =
P3): when 'ENP' levels returns to 'O' a count down from 3 to O takes
place.

The 'CASCADE' and 'ENP' inputs to IC8 are produced from the '0' and 'Q3’
outputs of IC8. 'ENP' is produced by IC6B, and 'CASCADE' is produced by
IC9B and IC9A together with gates IC7C and IC7D.

IC9B and ICY9A form a =4 circuit which is clocked by IC8 Q3 output and is
reset by the 'ENP' output from IC6B-Q. The 'CASCADE' output level from
IC7D sets to 'l' on the third 0-1 clock transition after application of
"ENP', and returns to 'O' on application of the next 'ENP' pulse. The
"ENP' pulses are '0' output pulses from IC8 which have been retimed in
IC6B.

PR2250G
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8.3.7
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9.2

9.3
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Assume as a start point that 'CASCADE' (IC7D pin 11) level is 'l' and
that IC8 is at count 1 of a count from 15 to 0. At count O a '0' output
is produced and is retimed to IC8 clock by IC6B. The retimed pulse, omne
clock period long, is applied to IC8 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 'l'. The 'ENP' input to IC8 sets the Q outputs
to a value of 3, from which the next count-down starts.

At the end of the count-down from 3 to O, three count-downs from 15 to O
take place: at the commencement of each, IC8-Q3 level sets to 1, return-
ing to logic O on count 8. 1IC8-Q3 output clocks IC9B. On the third 0-1
transition from IC8-Q3, 'CASCADE' sets to 'l'. At the end of the third
15-0 count a '0' output pulse is produced and the cycle recommences. The
period between 'O' pulses from IC8 is three times 16 plus the preset
value of three plus the two clock periods occupied by the 'O' and 'ENP'
pulses, i.e. (3 x 16) + 5 = 53 clock periods.

The SLAVE OUT output to SK1(H), i.e. SLAVE IN-+2544, is taken from IC6B-Q
via monostable IC6A.

CIRCUIT DESCRIPTION - LOCK INDICATOR

Introduction

The Lock Indicator circuits are housed in panel A(419/1/18045). The lock
states of all four synthesiser loops are sensed in conjunction with the
state of the receiver manual tuning 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 SK1(N, M, 12, 13, and 9). A 'l' level indi-
cates 'in lock' in each case. IClA, IC1B, and IC2A form a five—input Al
function, the output of which is fed to IC4A and to the 'l-0' trigger in-—
put of IC5B. When all loops_are in lock, the 'l' level at IC2A output ir
conjunction with the static Q 'l' level from ICS5SB renders TRl conducting,
so illuminating the front-panel 'LOCK' LED connected to SK1(K). If one
or more loops fall out of lock, IC2A output level changes to '0': a nomi-
nal 100mS 'l1-0-1' pulse is produced on IC5B-Q, so holding IC4A output
level at 'l' for at least 100 mS. If the out of lock situation lasts for
more than 100mS, IC2A 'O' output level maintains IC4A output at 'l' until
lock is restored. A 'l' level at IC4A output shuts down TR1l, so extin-
guishing the 'LOCK' LED.

'Mute' Circuit (Figure 2)

The 'mute' circuit senses the lock states of all five synthesiser
loops and the state of the receiver manual tuning control. The 'Final'
loop is sensed on two lines, UP 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 SK1(N, M, 12, 13, 11, L, and 10).
IClA, IC2B, IC2D, IC2C, and IC3B form the logic function shown in Figure
(p).
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FIG (p) MUTING LOGIC

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

TEST DATA

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

Test Equipment

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 (DVM)

Counter, 100MHz e.g. Racal 9911

PR2250G
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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 the rear panel of the module. Conn-
ect the IMHz output from the test set to SKTA on the rear panel of the
module and also connect to the counter to act as an external reference.

Power Supplies

Connect the module to the Test Set and set the ON/OFF switch to the ON
position. Monitor the 9V, 15V, 24V and 70V supplies on the Test Set
meter to ensure that the supplies are present. Connect the DVWM 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: )

Pin 24 - 6V 3V

|+

Pin 19 - 12V 6V

|+

Pin 7 - 20V + .8V

Final Loop

Insert printed circuit panels A and B into the module and panel C via
the extender card. Set the frequency on the Test Set to 29.99999MHz ana
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 'Q'/SETT-
ING switch), C16 on panel C to mid-position and adjust L3 on panel C to
give a 207% mark to space ratio display on the oscilloscope. Reset the
frequency to 29.99999 (FREQUENCY 'O'/SETTING switch to 'SETTING') and
adjust Cl6 for a 80% mark to space ratio on the oscilloscope. Repeat
the above test until both conditions are met to within + 3%.

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

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
'0'/SETTING switch to '0' and check that the frequency is 9.000MHz. Set
the switch to 'SETTING' and check that the frequency is 9.999MHz. Re-
move printed circuit panel C and the extender card from the module and
refit panel C into the module.

Interpolation Loop 1

Insert printed circuit panels D, E and, via extender card, F into the
first Interpolation Loop position in the module (positions 4D, 5E and
6F). Repeat the procedure in paragraph 10.2.2 adjusting L3 and Cl6 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
9.9999MHz .

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

Interpolation Loop 2

Insert the second set of D, E and, via extender card, F into the 2nd
Interpolation Loop positions in the module (positions 7D, 8E and 9F).
Repeat the procedure in paragraph 10.2.2 adjusting L3 and Cl6 on panel F
as before. Ensure that D3 on the regulator panel is illuminated. Check
the frequencies as 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 in the module.

OQutput Loop

Insert printed circuit panels G and H into the correct positions in the
module. On panel J set R58 fully anticlockwise and then insert into the
module, via the extender card, in the correct position. Connect the DVM
to the collector of TR16 and adjust R58 to give a reading of +60V +0.5V.
Connect the oscilloscope probe to the collector of TR6 on panel J and,
by switching between the '0O' 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 Mark-Space is not more than
19-1 and conversely the Space-Mark ratio. Connect the frequency counter
to SKTB and SKTD in turn ensuring that when the frequency switch is in
the '0O' position the count is 65MHz and in the 'SETTING' position is
94.99999MHz. Check that D4 on the regulator panel is illuminated. In~
sert panel J into its normal position in the module.

2nd LO Loop

Insert printed circuit panel finto the module. On panel li set R58
fully anticlockwise and then insert into the module via the extender
card. Connect the DVM to the collector of TRl16 and adjust R58 to give
a reading of 18V + 0.25V. Connect the oscilloscope probe to TR6
collector and adjust L4 to give a 1:1 Mark/Space ratio, within 107%.
Connect the frequency counter to SKIC and E and check that the fre-
quency is 63.60000MHz. Check that D5 on the regulator panel is illu-
minated.

Lock Indication Lamp

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

Mute

Connect the oscilloscope probe to the "MUTE 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 0.00600MHz, and "UP/DOWN" switch

to the 'UP' position. Check that, when the frequency switch is
switched alternately between '0O' and 'SETTING'. the 'MUTE' pulse only
only occurs on the oscilloscope when switching from 'SETTING' to '0'.
Check that the 'MUTE' pulse width is 15 to 35mS. Set the "UP/DOWN"
switch to the 'DOWN' position and repeat the above test checking that

PR2250G
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the 'MUTE' pulse only occurs when switching from 'SETTING' to 'O'.

(NOTE: 1If when switching from '0' to 'SETTING' a spurious pulse is see..
repeat the test at another frequency between 3 and 7kHz).

Output Levels

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

TABLE 11 : OUTPUT FREQUENCY LEVELS

Setting (MHz) | Counter Reading
11.1111 76.1111
22.2222 87.2222
23.3333 88.3333
24.4444 89.4444
25.5555 90.5555
26.6666 91.6666
27.7777 92.7777
28.8888 93.8888
29.9999 94.9999
$0.0000 65.0000

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

'Jitter' Measurement

Connect the 'Spurious Frequency Deviation Meter' and the oscilloscope to
SKTB, and measure the peak frequency deviation at the following settings
of LO1:

00.00000MHz )

) Reading should
29.99999MHz ) be not more

) than 2Hz peak.
13.50000MHz )

Connect the 'Frequency Deviation Meter' and the oscilloscope to SKIC and
measure the peak deviation at L02. The readings should be the same as

for LOI.

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. Description and Tolerance Manufacturer and Ref. Fart No.
- Panel Printed Circuit Plessey 419/2/18046
- Socket Semi-Conductor Texas 14L DIL C931402 | 508/4/22096/002
- Socket Semi-Conductor Texas 16L DIL C931602 | 508/4/22096/003
c1,7,9,10 Capacitor 0.0luF + 10% Erie 812IM-X7R 400/4/20673/002
100V
C3,4 Capacitor 0.22uF + 5% 100V | Siemens B32560 435/4/90317/017
c2 Capacitor 10uF + 20% 16V ITT TAG 402/4/57057/008
C5 Capacitor 10uF + 20% 35v ITT TAG 402/4/57057/006
cé Capacitor 22uF + 20% 6.3V | ITT TAG 402/4/57057/012
c8 Capacitor 22uF + 20% 16V ITT TAG 402/4/57057/009
I1C2 Integrated Circuit Motorola MC14001CP 445/4/02383/001
I1C4 Integrated Circuit Motorola MCl4011CP 445/4/02283/011
ICl1 Integrated Circuit Motorola MC14012CP 445/4/02383/012
1C3 Integrated Circuit Motorola MC14025CP 445/4/02383/025
ICS Integrated Circuit RCA CD4098BE 445/4/02395
R9,10 Resister 1k + 27 0.25W Electrosil TR4 403/4/05523/100
R8 Resistor 2.20k + 2% 0.25W | Electrosil TRé4 403/4/05525/220
R1-7,11, | Resistor IM + 5% Allen Bradley Type C8 [ 403/4/04361/003
12
TR1 Transistor Ferranti ZTX108L 417/4/02039/012
SK1 Socket PV Card Berg 15-way D/Row 508/9/22101/002
65000-215
Panel Electronic Circuit B (419/1/18041)
Circuit
Ref. Description and Tolerance Manufacturer and Ref. Part No.
- Panel Printed Circuit Plessey 419/2/18042
- Socket Semi-Conductor Texas 14L DIL C931402 | 508/4/22096/002
- Socket Semi-Conductor Texas 16L DIL C931602 | 508/4/22096/003
Cl2 Capacitor 4.70F + 10% 100V | Erie 8111M~X7R 400/4/21280/001
C1-3,5,6, | Capacitor 10nF + 10% 100V Erie 8121M-X7R 400/4/20673/002
8,9,11
C4,10 Capacitor 10uF + 20% 16V ITT TAG 402/4/57057/008
c7 Capacitor 22uF + 20% 6.3V ITT TAG 402/4/57057/012
L1 Inductor 4.7uH + 10% Sigma SC10 406/4/31749/001
I1C10 Integrated Circuit Motorola MC14001CP 445/4/02383/001
| c2 Integrated Circuit Motorola MC14008cCp 445/4/02383/008
1C9 Integrated Circuit Motorola MC14011CpP 445/4/02383/011
1C8 Integrated Circuit Motorola MC14028CP 445/4/02383/028
ICl1 Integrated Circuit Motorola MC14069cCp 445/4/02383/069
PR2250G
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Panel Electronic Circuit B (Cont'd)

Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
ICL Integrated Circuit Motorola MC14518CP 445/4/02383/518
IC3 Integrated Circuit Plessey SP8311M 445/4/03085
IC4 Integrated Circuit Plessey SP8317M 445/4/03037
1c7 Integrated Circuit Plessey SP8323M 445/4/03083
ICS - Integrated Circuit Plessey SP8325M 445/4/03089
R1,9,13 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 + 27 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
| 11 Resistor 10k + 27 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
RS Resistor 180k + 2% 0.25W Electrosil TR4 403/4/05525/180
R30-41,54 | Resistor 1M + 5% Allen Bradley Type C8 | 403/4/04361/003
D1-10 Diode 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 3-way D/Row 508/9/22101/001
65000-203
SK1 Socket PV Card Berg 15-way D/Row 508/9/22101/002
65000-215
Panel Electronic Circuit C (419/1/18043)
Circuit
Ref. Description and Tolerance Manufacturer and Ref. Part No.
- Panel Printed Circuit Plessey 419/2/18044
- Screen Box Plessey 630/2/33038/001
- Screen Box Plessey 630/2/33038/002
- Socket Semi-Conductor Texas 14L DIL C931402 | 508/4/22096/002
Cé Capacitor 15pF + 5% 100V Erie 8121M-100-C0OG 400/4/30011/105
C2,3,20 Capacitor InF + 10% 100V Erie 8121M-100-X7R 400/4/20673/001
C18,19,21 | Capacitor 10nF + 10% 100V Erie 812IM-X7R 400/4/20673/002
C9 Capacitor 4.7nF + 2.5% 30V | Suflex HSC30 & 437/4/30011/105
Cl5 Capacitor 4.7nF + 5% 400V | Siemens B32560 435/4/90317/027
Cl1 Capacitor 47nF + 2% 160V Wima Tropyfol M 435/4/98018/054
Series
cl,7,10, Capacitor O.1uF + 5% 100V Siemens B32560 435/4/90317 /014
12
Cl4 Capacitor 0.22uF + 5% 100V | Siemens B32560 435/4/90317/017
C4 Capacitor 2.2uF + 20% 35V ITT TAG 402/4/57057/004
C5,22 Capacitor 10uF + 20% 16V ITT TAG 402/4/57057/008
C8,13,17 | Capacitor 10uF + 20% 35V ITT TAG 402/4/57057/006
Clé6 Capacitor Variable 5-60pF | Mullard 80801001 401/4/32132/001
L4,5 Inductor 100uH + 10% Sigma SC30 406/4/31753/036
% =22 Holind 052
PR2250G
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Panel Electronic Circuit C (Cont'd)

Circuit

Ref. Description and Tolerance Manufacturer and Ref. Part No.
L1 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
ICl Integrated Circuit Motorola MC14011CP 445/4/02383/011
1C2,3 Integrated Circuit Motorola MC14013CP 445/4/02383/013
R7,34,35 | Resistor 47R + 2% 0.25W Electrosil TR4 403/4/05521/470
R11 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

R23 Resistor 1.5k + 2% 0.25W Electrosil TR4 403/4/05523/150
R21 Resistor 2.2k + 2% 0.25W Electrosil TR4 403/4/05523/220
R1l4 Resistor 2.7k + 2% 0.25W Electrosil TR4 403/4/05523/270
R22 Resistor 3.9k + 2% 0.25W Electrosil TR4 403/4/05523/390
R16 Resistor 4.7k + 2% 0.25W Electrosil TR4 403/4/05523/470
R12,13,20 | Resistor 8.2k + 2% 0.25W Electrosil TR4 403/4/05523/820
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
R10,19,25 | Resistor 33k + 2% 0.25W Electrosil TR&4 403/4/05524/330
R24 Resistor 82k + 27 0.25W Electrosil TR4 403/4/05524/820
R29 Resistor 100k + 2% 0.25W Electrosil TR&4 403/4/05525/100
R4,9 Resistor 220k + 27 0.25W Electrosil TR4 403/4/05525/220
RS Resistor 300k + 2% 0.25W Electrosil TR4 403/4/05525/300
R1,2 Resistor 1M + 5% Allen Bradley Type C8 | 403/4/04361/003

D1,2,4-6 | Diode Texas 1N4148 415/4/05720
D3 Diode Motorola MV2115 415/9/98905/014
TR1-3,6-8 | Transistor Ferranti ZTX108L 417/4/02039/012

TRS Transistor Ferranti ZTX302L 417/4/01875

TR9 Transistor Ferranti ZTX314L 417/4/01873

TR& Transistor Ferranti ZTX502L 417/4/01876
SK2 Socket PV Card Berg 3-way D/Row 508/9/22101/001

65000-203
SK1 Socket PV Card Berg 15-way D/Row 508/9/22101/002
65000-215
Panel Electronic Circuit D (419/1/18039)
Circuit

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

- Panel Printed Circuit Plessey 419/2/18040
- Socket Semi-Conductor Texas 14L DIL C931402 | 508/4/22096/002
3,5 Capacitor 2.2nF + 2.5% 30V | Suflex HSC30% 437/9/30043/002
Ch Capacitor 3.9nF + 2.5% 30V | Suflex HSC30™ 437/4/30011/080
C1,8,10- | Capacitor l1OnF + 10% 100V |Erie 8121M-X7R 400/4/20673/002

13 ‘
c7 Capacitor 0.22uF + 5% 100V | Siemens B38560 435/4/90317/017
) Capacitor luF + 20% 35V ITT TAG 402/4/57057/003
Cee Nef IMO 0&R
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Panel Electronic Circuit D (Cont'd)

Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
Ccé6,14 Capacitor 10uF + 20% 16V ITT TAG 402/4/57057/008
c9 Capacitor 22uF + 20% 6.3V | ITT TAG 402/4/57057/012
L3 Inductor 4.7uH + 10% Sigma SC10 406/4/31749 /001
L1,2 Inductor 2.7uH + 10% Campion 553-3635-42 | 406/4/31748/042
FL1 Ceramic Filter Vemitron TL16 x 40- | 422/9/07782
556-1
1Cl1,5 Integrated Circuit Motorola MC14013CP 445/4/02383/013
IC2 Integrated Circuit Motorola MC14066CP 445/4/02383/066
I1C4 Integrated Circuit Plessey SP8311M 445/4/03085
IC3 Integrated Circuit Plessey SP8323M 445/4/03088
R7,17,20 | Resistor 47R + 2% 0.25W Electrosil TRé4 403/4/05521/470
R16,21,22 | Resistor 470R + 2% 0.25W Electrosil TR4 403/4/05522/470
R1,14 Resistor 560R + 27 0.25W Electrosil TR4 403/4/05522/560
R4 Resistor 1.5k + 2% 0.25W Electrosil TR4 403/4/05523/150
R5 Resistor 2.2k + 2% 0.25W Electrosil TR4 403/4/05523/220
R3,19 Resistor 3.3k + 2% 0.25W Electrosil TR4 403/4/05523/330
R18 Resistor 6.8k + 27 0.25W Electrosil TR4 403/4/05523/680
R6 Resistor 8.2k + 2% 0.25W Electrosil TR4 403/4/05523/820
R15 Resistor 10k + 2% 0.25W Electrosil TR4 403/4/05524/100
R10-13 Resistor 47k + 2% 0.25W Electrosil TR4 403/4/05524/470
R2 Resistor 180k + 2% 0.25W Electrosil TR&4 403/4/05525/180
Tl Transformer Plessey 406/9/29657/012
TR2 Transistor Ferranti ZTX302L 417/4/01875
TR1,4,5 Transistor Ferranti ZTX314L 417/4/01873
TR6 Transistor Ferranti ZTX320L 417 /4701874
TR3 Transistor Ferranti ZTX502L 417/4/01876
SK2 Socket PV Card Berg 3-way D/Row 508/9/22101/001
65000-203
SK1 Socket PV Card Berg 15-way D/Row 508/9/22101/002
65000-215
Panel Electronic Circuit E (419/1/18037)
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 | 508/4/22096/003
Cl2 Capacitor 4.7nF + 10% Erie 8111M-X7R 400/4/21280/001
100V
Cl-4,6,8, | Capacitor 10nF + 10% 100V | Erie 8121M-X7R 400/4/20673/002
10,11
c7,9 Capacitor 10uF + 20% 16V | ITT TAG 402/4/57057/008
CS Capacitor 22uF + 20% 16V | ITT TAG 402/4/57057/012
FL1 Ceramic Filter Vemitron TL16 x 40- 422/9/07782
556-2
L1 Inductor 4.7uH + 10% Sigma SC10 406/4/31749/009
L2 Inductor 100uH + 10% Sigma SC30 406/4/31753/036
1C2 Integrated Circuit Motorola MC14001CP 445/4/02383/001
IC3 Integrated Circuit Motorola MC14008CP 445/4/02383/008
PR2250G
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Panel Electronic Circuit E (Cont'd)
Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
ICl Integrated Circuit Motorola MCl4011CP 445/4/02383/011
IC6 Integrated Circuit Motorola MC14017CP 445/4/02383/017
IC4 Integrated Circuit Plessey SP8311M 445/4/03055
IC5 Integrated Circuit Plessey SP8323M 445/4/03038
R4 Resistor 47R + 2% 0.25W Electrosil TR4 403/4/05521/470
R12 Resistor 100R + 2% 0.25W | Electrosil TR4 403/4/05522/100
R2,5 Resistor 470R + 2% 0.25W | Electrosil TR4 403/4/05522/470
R7 Resistor S60R + 2% 0.25W | Electrosil TR4 403/4/05522/560
R16 Resistor 820R + 2% 0.25W | Electrosil TR4 403/4/05522/820
R26-29 Resistor lk + 2% 0.25W Electrosil TR4 403/4/05523/100
R19 Resistor 1.2k + 2% 0.25W | Electrosil TR4 403/4/05523/120
R1S Resistor 1.8k + 27 0.25W | Electrosil TR4 403/4/05523/180
R14 Resistor 2.2k + 2% 0.25W | Electrosil TR4 403/4/05523/220
R3 Resistor 3.3k + 2% 0.25W [ Electrosil TR&4 403/4/05523/330
R13 Resistor 4.7k + 2% 0.25W | Electrosil TR4 403/4/05523/470
R20 Resistor 6.8k + 2% 0.25W | Electrosil TR4 403/4/05523/680
R6,18 Resistor 10k + 2% 0.25W Electrosil TR4 403/4/05524/100
R17 Resistor 33k + 2% 0.25W Electrosil TR4 403/4/05524/330
R8-11 Resistor 47k + 2% 0.25W Electrosil TR4 403/4/05524/470
R21 Resistor 180k + 2% 0.25W | Electrosil TR4 403/4/05525/180
R22-25,30 [ Resistor 1M + 5% Allen Bradley Type C8 | 403/4/04361/003
| p1 Diode Texas 1N4148 415/4/05720
TRS Transistor Ferranti ZTX108L 417/4/02039/012
TR2,3 Transistor Ferranti ZTX314L 417/4/01873
TR1 Transistor Ferranti ZTX320L 417/4/01874
TR& Transistor Ferranti ZTX510L 417/4/98309/007
SK2,3 Socket PV Card Berg 3-way D/Row 508/9/22101/001
65000-203
SK1 Socket PV Card Berg 15-way D/Row 508/9/22101/002
65000-215
Panel Electronic Circuit F (419/1/18057)
Circuit
Ref. Description and Tolerance Manufacturer and Ref. Part No.
- Panel Printed Circuit Plessey 419/2/18058
- Screen Box Plessey 630/2/33038/001
- Screen Box Plessey 630/2/33038/002
- Socket Semi-Conductor Texas 14L DIL C931402 | 508/4/22096/002
cé Capacitor 15pF + 5% 100V Erie 8121M-100-COG 400/4/20672/001
c2,3 Capacitor 220pF + 5% 100V Erie 8121M-100-COG 400/4/20672/003
C18,19,21 | Capacitor 10nF + 10% 100V Erie 8121M-X7R 400/4/20673/002
Cc9,11 Capacitor InF + 2.5% 30V Suflex HSC30% 437/4/30011/021
Cc2 Capacitor 1nF + 10% 100V Erie 8121M-100-X7R 400/4/20673/001
Cl5 Capacitor 4.7nF + 5% 400V Siemens B32560-250V 435/4/90317 /027
Cl Capacitor O.InF + 5% 100V | Siemens B32560-100V 435/4/90317 /014
Cl4 Capacitor 0.22uF + 5% 100V | Siemens V32560-100V 435/4/90317 /017
c7,10,12 Capacitor 0.0luF + 5% 400V | Siemens B32560-250V 435/4/90317/029
C4 Capacitor 2.2uF + 20% 35V ITT TAG 402/4/57057/004
C5,22 Capacitor 10uF + 207% ITT TAG 402/4/57057/008
4 Sce Mod [HE 042
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Paﬁel Electronic Circuit F (Cont'd)

Circuit
Ref. Description and Tolerance Manufacturer and Ref. Part No.
C8,13,17 Capacitor lOuF.i 20% 35V ITT TAG 402/4/57057/006
Clé Capacitor Variable 5-60pF | Mullard 80801001 401/4/32132/001
L4,5 Inductor IOOuH.i 10% Sigma SC30 406/4/31753/036
L1 Inductor 2.0mH Plessey 406/9/29666/001
L2 Inductor 2.09mHy Plessey 406/9/29666/002
L3 Inductor 2.4mH Plessey 406/9/29664/001
ICl Integrated Circuit Motorola MC14011CP 445/4/02383/011
I1C2,3 Integrated Circuit Motorola MC14013Cp 445/4/02383/013
R7,34,35 Resistor 47R + 2% 0.25W Electrosil TR4 403/4/05521/470
R17 Resistor 56R + 2% 0.25W Electrosil TR4 403/4/05521/560
R11,18 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 330R4i 2% 0.25W Electrosil TR4 403/4/05522/330
R33 Resistor 390R + 2% 0.25w Electrosil TR4 403/4/05522/390
R6,8,23,26 | Resistor 1k + 2% 0.25w Electrosil TR4 403/4/05523/100
R28 Resistor 1.5k + 2% 0.25w Electrosil TR4 403/4/05523/150
R21 Resistor 2.2k + 2% 0.25W Electrosil TR4 403/4/05523/220
R14 Resistor 2.7k + 2% 0.25W Electrosil TR4 403/4/05523/270
R22,25 Resistor 3.9k + 2% 0.25w Electrosil TR4 403/4/05523/390
R16 Resistor 4.7k + 2% 0.25W Electrosil TR4 403/4/05523/470
R12,13,20 | Resistor 8.2k + 2% 0.25W Electrosil TR4 403/4/05523/820
R24 Resistor 10k + 2% 0.25w Electrosil TR4 403/4/05524/100
R30 Resistor 15k + 27 0.25W Electrosil TR4 403/4/05524/150
R3,15 Resistor 18k + 2% 0.25w Electrosil TR4 403/4/05524/180
R10,19 Resistor 33k + 2% 0.25w Electrosil TR4 403/4/05524/330
R4,29 Resistor 100k + 2% 0.25w Electrosil TR4 403/4/05525/100
R9 Resistor 220k + 2% 0.25W Electrosil TR4 403/4/05525/220
R5 Resistor 300k + 2% 0.25W Electrosil TR4 403/4/05525/300
R1,2 Resistor 1M + 5% Allen Bradley Type C8 403/4/04361/003
D4,5,6 Diode Texas 1N4148 415/4/05720
D3 Diode Motorols MV2115 415/9/98905/014
TR1,2,3,6, | Transistor Ferranti ZTX108L 417/4/02039/012
7,8
TRS Transistor Ferranti ZTX302L 417/4/01875
TR9 Transistor Ferranti ZTX314L 417/4/01873
TR4 Transistor Ferranti ZTX502L 417/4/01876
SK2 Socket PV Card Berg 3-way D/Row 508/9/22101/001
65000-203
SK1 Socket PV Card Berg 15-way D/Row 508/9/22101/002
65000-215 *_J
Panel Electronic Circuit G (419/1/18055)
Circuit
Ref. Description and Tolerance Manufacturer and Ref. Part No.
- Panel Printed Circuit Plessey 419/2/18056
- Socket Semi-Conductor Texas 14L DIL (931402 508/4/22096/002
€3,5 Capacitor 2.2pF + 2.5% 30V | Suflex HSC30* 437/9/30043/002
C4 Capacitor 3.9pF + 2.5% 30V | Suflex HSC30* 437/4/30011/080
Cl,8,10- Capacitor 10pF +80% =-20% Erie 8121C-100 400/4/19506/002
13 100v
’FQ__Q)& Moo Lith o2
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Panel Electronic Circuit G (Cont'd)

Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
c7 Capacitor 0.22uF + 5% 100V | Siemens B32560-100 435/4/90317/017
c2 Capacitor luF + 20% 35V ITT TAG 402/4/57057/003
Co,14 Capacitor 10uF + 20% 16V ITT TAG 402/4/57057/008
c9 Capacitor 22uF + 20% 6.3V | ITT TAG 402/4/57057/012
FL1 Ceramic Filter Vemitron TL 40 x 64— | 422/9/07783
571-1
L3 Inductor 4.7uH + 10% Sigma SCl0 406/4/31749/001
L1,2 Inductor 2.7uH + 10% Cambion 553-3635-42 406/4/31748/042
1Ccl,5 Integrated Circuit Motorola MC14013CP 445/4/02383/013
IC2 Integrated Circuit Motorola MC1l4066CP 445/4/02383/066
1C4 Integrated Circuit Plessey SP8311M 445/4/03085
1C3 Integrated Circuit Plessey SP8323M 445/4/0388
R7,17,20 | Resistor 47R + 2% 0.25W Electrosil TR4 403/4/05521/470
R16,21,22 | Resistor 470R + 2% 0.25W Electrosil TR4 403/4/05522/470
R1,14 Resistor 560R + 2% 0.25W Electrosil TR4 403/4/05522/560
R4 Resistor 1.5k + 2% 0.25W Electrosil TR4 403/4/05523/150
R5 Resistor 2.2k + 2% 0.25W Electrosil TR4 403/4/05523/220
R3,19 Resistor 3.3k + 2% 0.25W Electrosil TR4 403/4/05523/330
R18 Resistor 6.8k + 2% 0.25W Electrosil TR4 403/4/05523/680
R6 Resistor 8.2k + 2% 0.25W Electrosil TR&4 403/4/05523/820
R15 Resistor 10k + 2% 0.25W Electrosil TR4 403/4/05524/100
R8-13 Resistor 47k + 2% 0.25W Electrosil TR4 403/4/05524/470
R2 Resistor 180k + 2% 0.25W Electrosil TR& 403/4/05525/180
Tl Transformer Plessey 406/9/29657/012
TR2 Transistor Ferranti ZTX302L 417/4/01875
TR1,4,5 Transistor Ferranti ZTX314L 417/4/01873
TR6 Transistor Ferranti ZTX320L 417/4/01874
TR3 Transistor Ferranti ZTX502L 417/4/01876
SK2,3 Socket PV Card Berg 3-way D/Row 508/9/22101/001
65000-203
SK1 Socket PV Card Berg 15-way D/Row 508/9/22101/002
65000-215
Panel Printed Circuit H (419/1/18035)
Circuit
Ref. Description and Tolerance Manufacturer and Ref. Part No.
- Panel Printed Circuit Plessey 419/2/18036
- Socket Semi-Conductor Texas 14L DIL C931402 | 508/4/22096/002
- Socket Semi-Conductor Texas 16L DIL C931602 | 508/4/22096/003
Cl,4-6,9, | Capacitor 4.7nF + 10% 100V [ Erie 8111M-X7R 400/4/21280/001
13,16
c2,7,12, | Capacitor 10nF + 10% 100V | Erie 812IM-X7R 400/4/20673/002
14,16,17
c8 Capacitor O.luF + 5% 100V Siemens B32560 435/4/90317/014
cl18 Capacitor l1uF + 20% 35V ITT Tag 402/4/57057/003
c3,10 Capacitor 10uF + 20% 16V ITT Tag 402/4/57057/008
Cl1,15 Capacitor 22uF + 207% 16V ITT Tag 402/4/57057/009
FL1 Ceramic Filter Vermitron TL 40 x 64~ | 422/9/07783
5711-2
L1,4 Inductor 4.7ul + 10% Sigma SC10 406/4/31749/001
PR2250G
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Panel Printed Circuit H (Cont'd)
Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
L2 Inductor 10uH + 10% Sigma SC30 406/4/31753/024
L3, Inductor 100uH + 10% Sigma SC30 406/4/31753/036
1c7 Integrated Circuit Motorola MC14001CP 445/4/02383/001
IC4 Integrated Circuit Motorola MC14008CP 445/4/02383/008
Ic2 Integrated Circuit Motorols MC14017CP 445/4/01283/017
I1C8 Integrated Circuit Motorola MC14023CP 445/4/02383/023
IC9 Integrated Circuit Motorola MCl4507CP 445/4/02383/507
ICl Integrated Circuit Motorola MC10102P 445/4/03041/003
IC3 Integrated Circuit Motorola MC10138P 445/4/03041/039
ICS Integrated Circuit Plessey SP8311M 445/4/03085
IC6 Integrated Circuit Plessey SP8323M 445/4/03088
R5 Resistor 47R + 2% 0.25W Electrosil TR4 403/4/05521/470
R20,30 Resistor 100R + 2% 0.25W | Electrosil TR4 403/4/05522/100
R11 Resistor 180R E:ZZ 0.25W Electrosil TR4 403/4/05522/180
R1,8 Resistor 220R + 2% 0.25W Electrosil TR4 403/4/05522/220]
R12,15- Resistor 560R E:ZZ 0.25W | Electrosil TR4 403/4/05522/560
19,22
R10 Resistor 820R + 2% 0.25W | Electrosil TRé4 403/4/05522/820
R37-42 Resistor 1k + 2% 0.25W Electrosil TR4 403/4/05523/100
R4 Resistor 1.2k + 2% 0.25W | Electrosil TR4 403/4/05523/120
R9 Resistor 1.8k + 2% 0.25W Electrosil TR4 403/4/05523/180
R3,14 Resistor 2.2k + 2% 0.25W | Electrosil TR4 403/4/05523/220
R2 Resistor 3.3k + 2% 0.25W | Electrosil TR4 403/4/05523/330
R29 Resistor 4.7k + 2% 0.25W | Electrosil TR4 403/4/05523/470
R7,21 Resistor 10k + 2% 0.25W Electrosil TR4 403/4/05524/100
R6 Resistor 33k + 2% 0.25W | Electrosil TR4 403/4/05524/330
R23-28 Resistor 47k + 2% 0.25W Electrosil TR4 403/4/05524/470
R13 Resistor 180k + 2% 0.25W | Electrosil TR4 403/4/05525/180
R31-36,43 | Resistor IM + 5% Allen Bradley Type C8 | 403/4/04361/003
D2 Diode - Texas iN4001 415/9/98466/001
D1 Diode Texas 1N4148 415/4/05720
TR2 Transistor Ferranti ZTX108L 417/4/02039/012
TR4,5 Transistor Ferranti ZTX314L 417/4/01873
TR1 Transistor Ferranti ZTX320L 417/4/01874
TR3 Transistor Ferranti ZTX510L 417/4/98309/007
SK2,3 Socket PV Card Berg 3-way D/Row 508/9/22101/001
65000-203
SK1 Socket PV Card Berg 15-way D/Row 508/9/22101/002
65000-215
Panel Electronic Circuit J (419/1/18047)
Circuid
Ref. Description and Tolerance Manufacturer and Ref. Part No.
- | Panel Printed Circuit Plessey 419/2/18048
- Screen Plessey
= | Screen Box Plessey 630/2/33037/001
- Screen Box Plessey 630/2/33037/002
- Socket Semi-Conductor Texas 14L DIL C931402 508/4/22096/002
C11,13 | Capacitor 180pF + 2.5% 30V Suflex HSC 30V % 437/4/30011/015
C15 Capacitor 2,7000pF + 2.5% 30V | Suflex HSC 30V 437/4/30011/104
oo tHad Irl 002
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Panel Electronic Circuit J (Cont'd)

Circuit Manufacturer and
Ref. Description and Tolerance Ref. Part No.
of) Capacitor 15pF + 5% 100V Erie 8121M-100-COG | 400/4/20672/001
C7,21 Capacitor 100pF + 5% 100V | Erie 8121M-100-COG | 400/4/20672/002
C3,4 Capacitor 220pF + 5% 100V | Erie 8121M-100-COG 400/4/20672/003
C18 Capacitor 1,000pF + 10% Erie 8121M-100-X7R | 400/4/20673/001
100V
C20,22-27, Capacitor 4,700pF + 10% Erie 8111M-X7R 400/4/21280/001
29-33,35,36 100V
Cl4 Capacitor 0.001uF + 5% Siemens B32560 435/4/90317 /023
400V
Ccl10,12 Capacitor 0.0022uF + 5% Siemens B32560 435/4/90317 /025
400V
c8,17 Capacitor 0.0luF + 5% 400V | Siemens B32560 435/4/90317 /029
Cl Capacitor 100nF + 5% 100V | Siemens B32560 435/4/90317 /014
Cl6,39 Capacitor 0.22uF + 5% 100V | Siemens B32560 435/4/90317 /017
c37 Capacitor O.1uF + 20% 35V | ITT TAG 403/4/57057/001
c2 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
63V
L4 Inductor 0.64uH Plessey 406/9/29665/001
L3 Inductor 6.8uH + 10% Sigma SC30 406/4/31753/022
L6 Inductor 10uH + 10% Sigma SC30 406/4/31753/024
L5,7 Inductor 100uH + 10% Sigma SC30 406/4/31753/036
L1 Inductor 9.03mH Plessey 406/9/29666/003
L2 Inductor 9.85mH Plessey 406/9/29666/004
IC3 Integrated Circuit Motorola MCl4011CP | 445/4/02383/011
1C1,2 Integrated Circuit Motorola MC14013CP | 445/4/02383/013
R29 Resistor 10R + 2% 0.25W Electrosil TR4 403/4/05521/100
R17 Resistor 39R + 2% 0.25W Electrosil TR4 403/4/05521/390
R5,50 Resistor 47R + 2% 0.25W Electrosil TR4 403/4/05521/470
R44 45 47 48 | Resistor 68R + 2% 0.25W Electrosil TR4 403/4/05521/680
R18,30 Resistor 82R + 2% 0.25W Electrosil TR4 403/4/05521/820
R10 Resistor 100R + 2% 0.25W Electrosil TR4 403/4/05522/100
R35,39 Resistor 150R + 2% 0.25W Electrosil TR4 403/4/05522/160
R38,43,46 Resistor 220R + 2% 0.25W Electrosil TR4 403/4/05522/220
R37,42,49 Resistor 680R + 2% 0.25W Electrosil TR4 403/4/05522/680
R3,8,54,56 Resistor lk + 2% 0.25W Electrosil TR4 403/4/05523/100
R36 Resistor 1.2k + 2% 0.25W Electrosil TR4 403/4/05523/120
R14 Resistor 1.5k + 2% 0.25W Electrosil TR4 403/4/05523/150
R28 Resistor 1.8k + 2% 0.25W Electrosil TR4 403/4/05523/180
R16 Resistor 2.2k + 2% 0.25W Electrosil TR4 403/4/05523/220
R53 Resistor 2.7k + 2% 0.25W Electrosil TR4 403/4/05523/270
R11,24 Resistor 3.3k + 2% 0.25W Electrosil TR4 403/4/05523/330
R52 Resistor 3.9k + 2% 0.25W Electrosil TR4 403/4/05523/390
R27,32 Resistor 5.6k + 2% 0.25W Electrosil TR4 403/4/05523/560
R33,40,57 Resistor 6.8k + 2% 0.25W Electrosil TR4 403/4/05523/680
R13,20,41 Resistor 8.2k + 27 0.25W Electrosil TR4 403/4/05523/820
R21,22,31,55 | Resistor 12k + 2% 0.25W Electrosil TR4 403/4/05524/120
| R4 Resistor 18k + 2% 0.25W Electrosil TR4 403/4/05524/180
R25,26 Resistor 22k + 27 0.25W Electrosil TR4 403/4/05524/220
R12,15,19 Resistor 33k + 2% 0.25W Electrosil TR4 403/4/05524/330
R51 Resistor 47k + 2% 0.25W Electrosil TR4 403/4/05524/470
R23 Resistor 68k + 27 0.25W Electrosil TR4 403/4/05524/680
PR2250G
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Panel Electronic Circuit J (Cont'd)

Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
R7,34,36 | Resistor 100k + 2% 0.25W | Electrosil TR4 403/4/05525/100
R9 Resistor 220k + 2% 0.25W | Electrosil TRé4 403/4/05525/220
R6 Resistor 300k + 2% 0.25W | Electrosil TRé4 403/4/05525/300
R1,2 Resistor 1M + 5% Allen Bradley Type CB | 403/4/04361/003
R58 Resistor Variable 2.2k Allen Bradley Type 90H | 403/4/05047/011
D1 Diode Texas 1N4148 415/4/05720
D2,3 Diode Texas 1N5148 415/4/05737
D& ,5 Diode Hewlett Packard 415/9/98532
HPA5082-2800
D6 Diode Mullard BZY88CSV6 415/4/05738/010
T1,2 Transformer Plessey 406/9/29657/011
TR2 Transistor Ferranti ZTX108L 417/4/02039/012
TR1 Transistor Ferranti ZTX109L 417/4/02039/011
TR3,6,14, | Transistor Ferranti ZTX304L 417/4/98308/010
15
TR13 Transistor Ferranti ZTX510L 417/4/98308/007
TR7,9,10 | Transistor Texas BF576 or SGS 417/4/01883
BFR99
TR8 Transistor Sil Conix J310 417/4/01888/003
TRI11,12 Transistor Texas 2N5109 417/4/01784
TRS Transistor Motorola MPS—-A43 417/4/01878
TR4,16 Transistor Motorola MPS-A93 417/4/01885
SK2 Socket PV Card Berg 3-way D/Row 508/9/22101/001
65000-203
SK1 Socket PV Card Berg 15-way D/Row 508/9/22101/002
65000-215
L
Panel Electronic Circuit W (419/1/18049)
Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
- Panel Printed Circuit Plessey 419/2/18050
- Socket Semi-Conductor Texas 14L DIL C931402 | 408/4/22096/002
- Socket Semi-Conductor Texas 16L DIL C931602 | 508/4/22096/003
Cl,2,4-6, | Capacitor 4.7nF + 10% Erie 8111M-X7R 400/4/21280/001
8,9 100V
Cl10,12,14 Capacitor 10nF + 10% 100V | Erie 8121M-X7R 400/4/20673/002
C3,11,13 Capacitor 10uF + 20% 16V | ITT Tag 402/4/57057/008
c7 Capacitor 22uF + 20% €.3V | ITT Tag 402/4/57057/012
L2 Inductor 4.7uH ¥ 10% Sigma SC10 406/4/31749/001
Ll Inductor 10uH + 10% Sigma SC30 406/4/31753/024
IC7 Integrated Circuit Motorola MC1l4011CP 445/4/02383/011
1C4,6,9 Integrated Circuit Motorola MC14013CP 445/4/02383/013
IC Integrated Circuit Motorola MCl4017CP 445/4/02383/017
IC3 Integrated Circuit Mullard HEF4027P 445/4/03056
ICl Integrated Circuit Motorola MC10102P 445/4/03041/003 |
1C2 Integrated Circuit Motorola MC10178p 445/4/03041/079
1C8 Integrated Circuit Motorola MC14526CP 445/4/03041/526
R4,18 Resistor 47R + 2% 0.25W Electrosil TR4 403/4/05521/470
R11,14 Resistor 100R + 2% 0.25W Electrosil TR4 403/4/05522/100
PR2250G
Sect.4 9-42

July 81



L

™anel Electronic Circuit B (Cont'd)

Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
R1,5 Resistor 220R + 2%, 0.25W Electrosil TR4 403/4/05522/220
R6,10,15 | Resistor 560R + 2% O.ZSW Electrosil TR4 403/4/05522/560
R3,13,17 | Resistor 2.2k + 2% 0.25W Electrosil TR4 403/4/05523/220
R2 Resistor 3.3k + 2% 0.25W Electrosil TR4 403/4/05523/330
R19 Resistor 18k + 2% 0.25W Electrosil TR4 403/4/05524/180
R12,16 Resistor 180k + 2% 0.25W Electrosil TR4 403/4/05525/180
D1 Diode Texas 1N4001 415/9/98466/001
D2 Diode Texas 1N4148 415/4/05720
TR2,3,4 | Transistor Ferranti ZTX314L 417/4/01873
TR1 Transistor Ferranti ZTX302L 417/4/01874
SK2 Socket PV Card Berg 3-way D/Row 508/9/22101/001
65000-203
SK1 Socket PV Card Berg 15-way D/Row 508/9/22101/002
65000-215
K
Panel Electronic Circuit W (419/1/18059)
Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
- Panel Printed Circuit Plessey 419/2/18060
- Screen Plessey
- Screen Box Plessey 630/2/33037/001
- Screen Box Plessey 630/2/33037/002
- Socket Semi-Conductor Texas 14L DIL C931402 | 508/4/22096/002
Ccl1,13 Capacitor 3,300pF + 2.5% Suflex HSC30 437/9/30043/004
30V
Cé Capacitor 15pF + 57 100V Erie 8121M-100-COG 400/4/20672/001
C19 Capacitor 27pF + 5% 100V Erie 8121M-100-COG 400/4/20672/007
€7,21 Capacitor 100pF + 5% 100V | Erie 8121M-100-COG 400/4/20672/002
C3,4,18 Capacitor 1000pF + 10% Erie 8121M-100-X7R 400/4/20673/001
100v
€20,22-27,| Capacitor 4700pF + 10% Erie 8111M-X7R 400/4/21280/001
29-33,35,| 100V
36
c8,17 Capacitor 0.0luF + 5% 400V | Siemens B32560 435/4/90317 /007
C10,12,14 | Capacitor 0.068uF + 5% Siemens B32560 435/4/90317/012
100V
Ccl Capacitor O.l1uF + 5% 100V | Siemens B32560 435/4/90317/014
Cl6,39 Capacitor 0.22uF + 5% 100V | Siemens B32560 435/4/90317/017
Cc37 Capacitor O.luF + 20% 35V ITT TAG 402/4/57057/001
c2 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
63V
L4 Inductor 0.75uH Plessey 406/9/29665/001
L3 Inductor 6.8uH + 10% Sigma SC30 406/4/31753/022
L6 Inductor 10uH + 10% Sigma SC30 406/4/31753/024
L5,7 Inductor 100uH + 10% Sigma SC30 406/4/31753/036
L1,2 Inductor 12.28mH Plessey 406/9/29666/005
1C3 Integrated Circuit Motorola MC14011CP 445/4/02383/011
PR2250G
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Panel Electronic Circuit B (Cont'd)

Circuit
Ref. Description and Tolerance| Manufacturer and Ref. Part No.
IcC1,2 Integrated Circuit Motorola MC14013CP 445/4/02383/013
R29 Resistor 10R + 2% 0.25W | Electrosil TR4 403/4/05521/100
R5,50 Resistor 47R + 27 0.25W | Electrosil 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 | Electrosil TR4 403/4/05521/820
R10 Resistor 100R + 2% 0.25W | Electrosil TR4 403/4/05522/100
R35,39 Resistor 150R i_ZZ 0.25W | Electrosil TR4 403/4/05522/150
R17 Resistor 180R + 2% 0.25W | Electrosil TR4 403/4/05522/180
R38,43,46 Resistor 220R + 2% 0.25W | Electrosil TR4 403/4/05522/220
R18 Resistor 470R + 2% 0.25W | Electrosil TR4 403/4/05522/470
R24,37,42,49 | Resistor 680R + 2% 0.25W | Electrosil TR& 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 | Electrosil TR4 403/4/05523/180
R14,23,53 Resistor 2.7k i.ZZ 0.25W | Electrosil TR4 403/4/05523/270
R52 Resistor 3.3k + 2% 0.25W | Electrosil TR4 403/4/05523/33(
R21,22 Resistor 3.9k + 2% 0.25W | Electrosil TR4 403/4/05523/390
R16 Resistor 4.7k + 2% 0.25W | Electrosil TR4 403/4/05523/470
R32 Resistor 5.6k + 2% 0.25W | Electrosil TR4 403/4/05523/560
R11,33,40,57 | Resistor 6.8k + 2% 0.25W Electrosil TR4 403/4/05523/680
R13,20,41 Resistor 8.2k E:ZZ 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 | Electrosil TR4 403/4/05524/150
R4,15 Resistor 18k + 2% 0.25W | Electrosil TR4 403/4/05524/180
R24 Resistor 22k E:ZZ 0.25W | Electrosil TR4 403/4/05524/220
R12,19 Resistor 33k + 2% 0.25W | Electrosil TR4 403/4/05524/330
R7,34 Resistor 100k + 2% 0.25W | Electrosil TR4 403/4/05525/100
R9 Resistor 200k + 2% 0.25W | Electrosil TR4 403/4/05525/200
R6 Resistor 300k + 2% 0.25W | Electrosil TR4 403/4/05525/300
R1,2 Resistor 1M + 5% Allen Bradley Type CH 403/4/04361/003
R26 Resistor 47k + 2% 0.25W | Electrosil TR4. 403/4/05524/470
R58 Resistor Variable 2.2k Allen Bradley 90H 404/9/05047/011
+ 20%
D1 Diode Texas 1N4148 415/4/05720
D4,5 Diode Hewlett Packard HPA | 415/9/98532
5082-2800
D3 Diode Motorola MV2114 415/9/98905/013
D6 Diode Mullard BZY88CS5V6 415/9/98905/013
T1,2 Transformer Plessey special 406/9/29657/011
TR2,3,14, Transistor Ferranti ZTX108L 417/4/02039/012
15
TR1,6 Transistor Ferranti ZTX109L 417/4/02039/011
TRS Transistor Ferranti ZTX302L 417/4/01875
TR4,16 Transistor Ferranti ZTX502L 417/4/01876
TR13 Transistor Ferranti ZTXS510L 417/4/98309/007
TR7,9,10 Transistor Texas BF576 or SGS 417/4/01883
BFR99
TR8 Transistor Siliconix J310 417/4/01888/003
TR11,12 Transistor Texas 2N5109 417/4/01784
SK2 Socket PV Card Berg 3-way D/Row 508/9/22101/001
65000-203
SK1 Socket PV Card Berg 15-way D/Row 508/9/22101/002
65000-215
PR2250G
Sect.4 9-44 July 81



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
D1-5 Diode LED Texas TIL 209 520/9/97665
D6 Diode Texas 1N&4148 415/4/05720
ICl Integrated Circuit Motorola MC7712C 445/4/03074/007
1C2 Integrated Circuit Motorola MC7720C 445/4/03074/004
IC3 Integrated Circuit Motorola MC7806C 445/9/03051/002
I1C4 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. Times Wire 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. Times Wire R.G. 316/U 998/4/82832/000
Connector Assembly (702/1/33370/001)
Circuit
Ref. Description and Tolerance Manufacturer and Ref. Part No.
SKE & D Socket Electrical R.F. | Belling Lee L1465 'K' BS 508/4/22059
(Fixed)
- Cable R.F. Times Wire R.G. 316/U 998/4/82832/000
PR2250G
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Connector Assembly (702/1/33370/002)

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. Times Wire R.G. 316/U 998/4/82832/000
Connector Assembly (702/1/33370/003)
Circuit
Ref. Description and Tolerance Manufacturer and Ref. Part No.
SKA Socket Electrical R.F. Belling Lee L1465 'K' BS | 508/4/22059
(Fixed)
- Cable R.F. Times Wire R.G. 316/U 998/4/82832/000
Cableform Assembly (702/1/33368)
Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
- Cable Tie Insulock MS Series 915/4/98775/000
Type T18R
- Sleeve Ident Black O Hellerman 915/4/04042/060
- Sleeve Ident Brown 1 Hellerman 915/4/04042/061
- Sleeve Ident Red 2 Hellerman 915/4/04042/062
- Sleeve Ident Orange 3 Hellerman 915/4/04042/063
- Sleeve Ident Yellow 4 Hellerman 915/4/04042/064
- Sleeve Ident Green 5 Hellerman 915/4/04042/065
- Sleeve Ident Blue 6 Hellerman 915/4/04042/066
- Sleeve Ident Violet 7 Hellerman 915/4/04042/067
- Sleeve Ident Grey 8 Hellerman 915/4/04042/068
- Sleeve Ident White 9 Hellerman 915/4/04042/069
PR2250G
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INTEGRATED CIRCUIT DEFINITIONS

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

SP 8325

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

GND Vec
CODE I/P B—| L CODE I/P A
~10 0/P (TOP) [ CODE I/P D
CODE I/P C—— —— PROGRAMMED 0/P
NOT USED [ CLOCK

Clock Input

Coe L LT L L
Lnputs 1l 203 | a5 |6 | 7| 8] 9]0
A|B |C |D
010 |1 |1 Programmed outputs for listed values of A, B, C and D
11 1o 1o (Output is always LOW)
0111010
1|1 (1]o T
01 111
14041 0 ]
0114140 ]
il ]
01101 E _
11110 ;1 | _
oo |1l ]o0 ] B
~by ten 1 (Output is always HIGH)
output
] M

PR2250G
July 81 9-Al Sect.4



SP 8323

A Variable-ratio counter divider.

Flat pack i.c. as shown below.

GND
CODE I/P C—

RESET

RECOGNITION —

NOT USED ——

(TOP)

Vece

CODE 1I/P A

——CODE I/P B
——— CODE 1/P D |

——— CLOCK

Clock Input

H
2
o
c
[ms
n
o

Recognition

tput for lis

—
o
—

—

and C

o
—
—
—

SP 8317

A variable-ratio counter-divider.

Flat-pack i.c. as shown below.

GND— Vee
CODE 1/P C— ——— NOT USED
CODE I/P D +—— CODE I/P A
RESET — (TOP) —— CODE 1/P B
RECOGNITION O/P — ——— CARRY O/P
RECOGNITION I/P—— ——— CODE 1/P E
RESET —— CLOCK
PR2250G
Sect.4 9-A2

July



SP 8317 Cont'd

Clock Input

nnnnnnnnnnnnhnhnnnnhninh
11213 (4|5/6|78|9|10{1[2|3|4]|5|6|7|8]|9|10]11]12[13]14]15[16][17]18[19]20
CiD Carry Output for listed values of ABC and D
1] B
ojo]| _| | | B
ojo| _| B
T V
o1 _ | B
of1] _ | [
of 1| _ B
1] B
1] — B
1] B
Reset Output
Recognition Qutput
Reset Input
,, Permissible region for positive going
Recognition Input / edge of recognition pulse
2 |
7707707
divide-by-ten phase recognition l reset phase (ends at completion
phase of carry pulse)
PR2250G

July 81 9-A3 Sect .4



SP8311

A variable-ratio counter-divider.

GND

CODE I/P C

CODE I/P D—H
RESET ———

CARRY —

RECOGNITION I/P

CODE I/P E

Clock Inputs

Flat pack i.e. as shown below.

Vece

(TOP)

CODE I/P G
—— CODE I/P F
——— CODE 1/P A
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MC 10178

A 4-bit binary counter. With inputs R, SO, S1, S2, and S3 all at '0' a
binary count up from 'O' is produced on QO (LSB), Ql, Q2, 03 (MSB) outputs.
Count increments on positive-going edges to inputs Cl or C2 (or to both).
Input R = 'l' sets all Q outputs to '0O'. Inputs SO, S1, S2, and S3 all at
'1' sets all Q outputs to 'l'. No count is produced if either Cl or C2 is
held at '1'. :

MC 14008

A 4-bit full adder. Forms the sum of inputs A + B + CIN» Where A and B

are 4-bit numbers. Outfut sum is 5-bit full sum(SO, S1, S2, S3, COUT)-

cour = O if full sum 5.

MC 10138

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

CD 4017

A 5-stage Johnson counter. Clockpulses are counted and decoded to produce
outputs as shown below.
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MODULE 10J FRONT PANEL AND CONTROL CIRCUITS

INTRODUCTION

The name 'Module 10' embraces the front-panel of a PR2250 receiver and
the circuit-board mounted upon it. These two items together embody all
the digital logic which forms the interface between the operator and the
receiver proper. The logic operates in conjunction with memory circuits
contained in or Module 12A, which also enables remote control of the
receiver.

BASIC FUNCTIONAL DESCRIPTION (Figure (a))

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. A control
output to the receiver is produced by the tuning logic. This output is a
frequency~-determining input to the synthesiser (lst L.0O.). In addition,
a frequency data output is fed to the memory circuits.

Mode and Bandwidth Control

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

AGC Control

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

Memory Control

The memory has 16 storage channels. 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 receiver controls.

Remote Control

Remote control can be exercised via the 'memory' output lines to the
logic circuits of Module 10J. This control can perform all operations
available on a normal PR2250G front-panel.

PR2250G
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FIG (a) MODULE 10J (FRONT PANEL) BASIC FUNCTIONAL DIAGRAM

3. PUSH-BUTTON CONTROL

3.1 Apart from the manual tuning and a few switches, all operator controls
are 'press to operate' buttons.
(b). Operation of any button triggers the monostable, producing a very

PR2250G
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The basic system can be seen in Figure
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FIG (b) BASIC PUSH-BUTTON SYSTEM

NOTE: Example shows 4 buttons: the only difference for a full 0-9 keypad is in
the gating to produce a 4-bit parallel binary input to the decoder.
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short '1-0-1' output pulse and also applying a '0' set level to one or
more bistables. Those bistables which do not receive a '0' set level ar-
reset by the monostable output pulse, which ends before the operator
releases the button. In the period between the end of the monostable
output pulse and the button release, one or more bistables are set.

In Figure (b), a four-button circuit is shown. Button 1 produces binary
1l at a, b, ¢, Button 2 produces binary 2, and so on. The binary number
set into the bistables is decoded to produce a 'l' level on one output o.
the decoder. The system is applicable to, any number of buttons by use
of suitable 'AND' gating and sufficient bistables to store the largest
binary number required.

As an example, Push-Button 4 in Figure (b). The monostable produces a
short 'l-0-1' pulse which resets the upper two bistables. It cannot re-
set the lower bistable because of the '0' set level applied by Button 4.
After the end of the monostable output -pulse, the button will still be
held. During this period, the lower bistable is set, producing a=0, b=0,
c=1l, i.e. binary 4 in parallel form. This binary 4 will remain stored in
the bistables until another button is pressed: it is decoded to produce
'"l' output on line D.

FREQUENCY CONTROL - DESCRIPTION

Keypad - Functional Description

A functional diagram of the keypad circuit is shown in Figure 1: all
logic is reduced to basic functions. The 0-9 numerical keypad and the
ENTER and CLEAR controls are push-buttons of the type described in para-
graph 7. The circuit as a whole is an extension of the basic circuit
shown in Figure (b). The keypad, ENTER, and CLEAR inputs can also be
supplied by the memory.

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

A 'single number' entry first appears on the QO outputs of shift regis-
ters IC26 to 29. 1If the entry produces a 'l' level at the Q0 outputs of
both IC28 and IC29, the entry must have been a decimal point. This fact
is recognised by IC25C producing a 'l' level output.

Successive keypad entries shift the 4-bit parallel binary numbers one
stage along the shift registers for each entry. If, for example, 862 had
been entered, the 8 would be on the Q2 outputs, the 6 would be on the Q1
outputs, and the 2 would be on the QO outputs.

If then the decimal point key is pressed, which must be done to make a
valid frequency entry, the fact is recognised by IC25C sensing IC28 and
IC29 Q0 levels at 'l': this sets B3Q level to 'l'. The resultant '0O'
level at B3Q then prevents further decimal point entries from having any
effect. Whether 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.

The next operatioh is to press the ENTER button. This in conjunction
with B3Q level at 'l', (due to decimal point entry), sets BlQ level to

10-8 July 81



4.1.7

4.1.8

4.1.9

4.1.10

4.1.11

'1'. As the Q5 levels of the shift registers cannot be all 'l's, IC30B
output level is 'l' and the 'l' level from BlQ sets B2Q to 'l'. This
allows the strobe oscillator to run, clocking the shift registers. When
the decimal point (l1-1-1-1) reaches the Q5 outputs from the shift regis-
ters, IC30B output level drops from 'l' to '0' and sets B2Q level back to
'0'. The strobe oscillator stops. The entries made on the keypad are
now in the correct positions in the shift registers to operate the dis-
play decoders and produce a meaningful output to the synthesiser. This
is done via BCD up/down counters which, for keypad entries, merely act as
stores.

At the same time as the strobe oscillator stops, the combination of IC30B
output at 'O' and Bl1Q output at 'l' has three effects:

(1) The two monostables are fired. The first one applies preset to
the up-down counters (IC8 to 14), allowing the register outputs to
appear on the counter outputs: ICl7 to 21 are normally transparent
to data. The second monostable, a little later, resets the shift
registers ready for the next entry.

(2) B1Q level is set to 'O', which is the start state for another oper-
ation.

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

The connection between the shift registers and the up/down counters is
made via transfer gates which are normally transparent to data. Their
function is to break the connection when clearing an erroneous keypad
entry. If, after a keypad numerical entry has been made but before 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 appearing at the
counter outputs.

ICl4 of the counter handles the 'l10MHz' digit. This must not exceed 2,
as the maximum frequency is 29.99999MHz. An 'OVER 2' detector therefore
continually senses the output from ICl4: if it exceeds binary 2 due to
erroneous keypad entry, the detector resets ICl4 to produce either binary
O or binary 2. This brings the output within the frequency range of the
receiver.

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

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 of the front-panel frequency display.

(3) Filter-switching logic controlling Module 1 (not used).

(4) Memory circuits of Module 12A.

PR2250G
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4.2 Keypad - Circuit Description

4.2.1 The circuitry of the keypad function is shown in Figure 2. Reference ca
also be made to the functional diagram, Figure 1. The keypad O to 9 an’
'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'
(0V) 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, I1C27, IC28 and IC29
(least significant bit to IC26). The gating functions (see Figure 3)
which produce all inputs except 'O' to the shift registers are made up
as follows:-

Key 1 - D1 )

Key 3 - D2 )

Key 5 - D3 ) RL - IC26

Key 7 - D4 )

Key 9 = D5 )

Key 2 - D8 )

Key 3 - D9 ) R2 - IC27

Key 6 - D10 )

Key 7 - D11 )

Key 4 - D14 ) ——I1C28

Key 5 - D15 )

Key 6 - D16 ) R3

Key 7 - D17 ) I1C66D
—IC66C ——

Key 8 - D20 )

Key 9 - D21 ) R4

—IC66A-1C29

From 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 I1C29. 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.4.2.12.

A short '0-1-0 input pulse produces a delayed 'l-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 'l', and therefore a 'l' level will appear on R5. Similarly,
operation of the zero key will cause a 'l' level to appear on R5. There-
fore operation of any numerical key will fire the monostable. The output
pulse produced by IC26B is applied as strobe to shift registers 1C26, 27,
28, and 29: a single shift register strobe pulse is therefore produced
for each numerical key operation. Monostable IC62 delays the strobe
pulse to allow any front-panel button contact bounce to die out.

PR2250G
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4.2.6

4.2.7

July 81

IC62A ICe2B

¢ = 1 [

FIG (c) IC62 MONOSTABLE FUNCTION

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 equiva-
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 'l-1-1-1', it is the only key
input which produces a 'l-1' input combination to IC25C. The resultant
'0' output from IC25C sets the output level of set-reset bistable IC25A/
IC25B to 'l' and this level, inverted by ICl6B, holds TRl base at OV via
D81. 1In consequence, further operations of the decimal point key have no
effect; the circuit prevents more than one decimal point being applied in
one set of entries. For reasons which will be described later, it is
necessary that each set of entries contains a decimal point: for example,
while 1636.4 contains a decimal point naturally, 1878 does not, and
therefore must be entered as '1878.'.

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

After a numerical entry has been made, the ENTER key is pressed, applying
a 'l' level via D96 to IC63D. The initial recognition of a decimal point

PR2250G
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4.2.8

4.2.9

4.2.10

4.2,11

4.2.12

4.2.13

by IC25C has set IC25B pin 4 level to 'l', therefore operation of the
ENTER key produced a 'l-1' input combination to IC63D. The resultant 'O’
output level sets IC63A pin 3 level to 'l'.

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

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

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

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

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

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

(a) a '0-1' transition at IC25D output which fires monostables
IC31A and IC321B.

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

The shift register output is now correctly placed, with the decimal point
on the Q5 outputs. The ENTER circuit is reset ready for the next opera-
tion. If the numerical entry had been of eight operations, the same ac-
tion would have occurred except for the running of oscillator IC65A -
IC65B: this would have been prevented by the '0O' output from IC30B pro-
duced by the decimal point on the shift register Q5 outputs.

The operation of monostables IC31A and IC31B produces two successive
'0-1-0"' pulses: the leading edge of IC31B Q output coincides with the
trailing edge of IC31A Q output. The first '0-1-0' pulse applies preset
to the up-down counters (IC8 to ICl4), allowing the register outputs to
appear on the up-down counter outputs via transfer gates ICl7 to IC21
which are normally transparent to data. The second '0-1-0' pulse resets
the shift register ready for the next entry.

The transfer gates are, as has been stated, normally transparent to data.
Their function is to break the connection between shift registers and up-
down counter when clearing an erroneous keypad entry and when data is be-
ing entered from the memory. If, after a numerical entry has been made
(but before ENTER has been pressed) it is desired to cancel the entry,
the CLEAR button is operated. The CLEAR and ENTER buttons are both conn-
ected to an OR function formed by D87, D96, and R8, and therefore have
identical effects via IC63D. However, the CLEAR input via R9, D37, and
D88 also applies a disabling 'l' input to the transfer gates; with this
input applied, the gates present open—circuit outputs. Additionally, the
CLEAR input via D85 simulates a decimal point to 'complete' the erroneous
entry which is being cleared.

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

PR2250G
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.used solely in conjunction with the output from the manual tuning control

4.2.14

4.2.15

4.2.16

4.2.17

4.2.18

4.3

4.3.1
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(q.v. in paras.4.3 and 4.4.

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

A correct keypad entry can only apply either 0, 1, or 2 to ICl4; any
other entry must be erroneous, as the highest frequency which can be
correctly entered is 29.9999MHz. Erroneous entries of a 'l1OMHz' figure
of 4, 5, 6, 8, or 9 are self correcting, as they will produce a response
of either 0, 1, or 2: however, entries of 3 or 7 apply binary 3 to ICl4,
producing a Q0=1, Ql=1 output. This is sensed by IC15C which, via ICl15D,
produces a resetting 'l' level to ICl4 pin 9; Q0 and Ql levels then fall
to '0'. Therefore, keypad 'tens of MHz' entries from O to 9 produce dis-
played frequency figures as shown below:

ENTRY 01 2 3
2 0

4 5 6 7 8 9
DISPLAY 0 1 01 2 0 0 1
When the up-down counter is clocked from the manual tuning control (and
also at switch-on), ICl4 'Q' outputs can (in theory) assume any value up
to binary 15 should the control be so operated. As previously described,
IC15C will detect a 'l-1' output combination on Q0 and Ql. A 'l1' level
on Q2 is detected (via ICl6F) by ICL5D, and produces a resetting 'l'
level to ICl4 pin 9 to reset Q0 and Ql to 'O'. Binary 3, 4, 5, 6 and 7

entries are therefore detected.

Gates ICl15A, IC15B, ICl6A, and ICl6D form a set-reset bistable, the two
inputs of which sense I1ICl4 Ql and Q3 levels to detect entries of 8 or 9.
A 'l' from ICl4 Q3 (pin 2) sets ICI5A output level to 'l': this level,
via IC22 (4 elements), applies a 'l' level 'enable preset' to ICl4 pin 1
and a 'l' level preset input to ICl4 pin 12 (P1). 1ICl4 is therefore pre-
set to Q3=0, Q2=0, Ql=1, 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 0. For an
applied entry of 8, therefore, an output of binary 2 is obtained; for an
applied entry of 9, an output of binary 0 is obtained.

The outputs from the up—down counters are fed out of Module 10J to the
memory circuits and the frequency control circuits. Inside Module 10J,
they are applied to seven BCD 7-segment LED decoders (ICl 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.

Manual Tuning - Functional Description (Figure (e))

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

PR2250G
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manual control, i.e. 0.72° rotation per pulse. Two tuning rates are
provided, lkHz per revolution or 20kHz per revolution. In both cases,
frequency changes in 10Hz steps.

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).

orevr  _ [ L [ 1
INVERTED | l | ]
0/p DIFF. _ N \§

L 17
r . [

N N

0/ INV. DIFF. V 17

FIG (d) ENCODER OUTPUT PROCESSING

4.3.3 The four pr:icessed 'Channel 1' and four processed 'Channel 2' outputs are
applied to two gating circuits. Two outputs are always produced: one 1is
a train of 'l1-0-1' short pulses at four times encoder outputs pulse rate,
while the second is a steadvy 'l' level (Points A and B in Figure (e).
Reversal of control rotation direction reverses the two states. The two
outputs_are applied to a set-reset bistable and to a NAND gate. The bi-
stable Q output 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 (f).

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

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

4.3.6 Manual tuning 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 is driven by the manual tuning knob and uses a 12V dc
supply to produce two square-wave outputs, 'Channel 1' and 'Channel 2':
these outputs have a 90° phase relationship and, at worst case, have a
"l" level value of +12V and a '0' level value of 0.3V nominal. 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 IC40D. Two 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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4.4.3

4.4.4

4.4.5

4.4.6

4.4.7

4.4.8

July 81

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 'l-0-1' pulses at four times
encoder output frequency and a steady 'l' level. Reversal of rotation
reverses the two outputs. Both are applied to IC34A, producing a corres-
ponding train of '0-1-0' pulses from whichever channel is pulsing: this
is the tuning control signal. Waveforms are shown in Figure (f).

Whichever of the two outputs across R78 and R79 is pulsing is seen by bi-
stable IC34C-IC34D as a '0O' level input and, in consequence, the output
level of IC34D is either 'l' or 'O' depending upon direction of control
rotation. It is applied to pin 10 (up-down) of each up-down counter: a
'l' value is 'count up' (clockwise rotation) and a '0O' value is 'count
down' (anticlockwise rotation).

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 '0' level to pin 6. This level can be applied from either the INHI-
BIT switch below the tuning control, or from the REMOTE press-button
(paralleled with a corresponding remote-control input, where applicable).

Divide-by-twenty circuit IC23 is a dual BCD counter with the MSB output
of the first counter (pin 6) clocking the second counter. The second
counter LSB output (pin 11) provides a pulse train at 1/20 of the fre-
quency of that applied to pin 2 (lst counter clock). Output pulse-length
from each counter is twice clockpulse length.

The output from IC23 pin 11 and the output from IC24A are both applied to
1C24C. With IC23 pins 7 and 15 at '0', an output is produced from IC24D,
and IC24B output is a steady 'l' level. Under these conditions, IC38B
output is at 1/20 the frequency of that of IC24A. With IC23 pins 7 and
15 at '1', IC23 is shut down and pin 11 is at a steady 'O' 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.

The control level applied to 1C23 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 lkHz or 20kHz tuning variation per
revolution of the control knob).

The output from IC38B is applied to pin 15 of each IC in the up-down
counter. According to whether the up-down output from IC34D is 'l' or
'0', the count value will be increased or decreased as the manual

PR2250G
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5.1

5.1.1

5.1.2

5.1.3

5.1.4

5.2

5'201

5.2.2

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

MODE AND BANDWIDTH CONTROL - DESCRIPTION

Mode and Bandwidth Control - Functional Description

The mode and Bandwidth Control circuit is a straightforward extension of
the basic circuit shown in Figure (b). Two groups of press—buttons are
employed, one for mode (F, CW, LSB, USB, ISB, AM, P) and one for band-
width (0.3 LSB, 8, 1.2, 0.3, 0.1). Each group is gated into three
bistables. The two groups of inputs can be produced either by the
front-panel buttons or from the memory.

Four AND functions interconnect the two groups. Because of their pre-
sence, the use of the F, CW, or AM mode buttons automatically sets up a
particular bandwidth. However, this does not prevent subsequent selec—
tion of a different bandwidth. For example, if AM is operated, the 8kHz
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
bandwidth.

Operation of the P mode button automatically selects 0.3 LSB bandwidth.

The bandwidth, AGC and reconditioned carrier LED's are extinguished. The
preset conditions cannot be overriden.

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

Mode and Bandwidth Control — Circuit Description

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

A : IC46C - 1IC46D D : IC47D - IC47A

B : IC47B - IC47C E : IC48D - IC48C

C : IC46B - 1IC46A F : IC48A - 1IC48B

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.

The functional diagram shown in Figure (g) omits one input to the basic
circuit; this input is an inhibit on bistables D, E and F, which comes
into operation when USB, LSB, ISB or P mode is selected. Referring to
Figure 4, it can be seen that the USB, LSB, ISB and P mode LED driver
outputs from IC55 are connected to the next line of bistables IC47D,
IC47A; IC48A, IC48B; IC48C, IC48D (bistables D, E and F in Figure (g)
via an AND gate made up of D56, D57, D58, D102 and R95. The P mode
output from IC55 is applied to the AND gate via R177, C22 (Figure 5).
Selection of USB, LSB, ISB or P mode sets the appropriate output from
IC55 to '0'; this 'O' 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, ISB or P
operation, a bandwidth button is pressed it will select the appropriate
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.
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5.2.3

5.2.4

5.2.5

6.2

6.2.1

6.2.2

July 81

Selection of P mode sets IC49 output pin 1 to logic 'l' which is applied
via D107 to automatically select 0.3 LSB bandwidth. Diode D105 prevents
current being fed back into ICS50.

Each of the two groups of bistables suplies to the inputs to a BCD-
decimal decoder (IC49 and IC50). The output lines from each decoder are
normally at '0'. One line level rises to 'l' according to the inputs
applied, as listed below. All inputs at 'O' produces all outputs at
'0'.

NUMERICAL INPUT PINS OUTPUT PINS
VALUE 10113112111 1412151 |6]7 |4
1 1 0| 0 O 110} 0(0|0]0O|O
2 0 1 0f 0] 01 0j]0(010}0
3 1 1 0f 0f 00 10101010
4 0 O 1 0| 0f0| of1|0]0}|0O
5 1 0 1 0y 010y Of0|1]0}0
6 0 1 1 0 0j0| Of(0f0]|1¢0
7 1 1 1 0l 00 O0|O|0O]O]|1

The outputs from the decoders provide the controlling outputs to the mode
and the badwidth 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.

AGC CONTROL - DESCRIPTION
AGC Control - Functional Description (Figure (h))

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 AND functions.

AGC Control = Circuit Description

As in the Mode and Bandwidth control circuits, the AGC control circuit is
a simple set of push—button setting bistables, as shown in Figure (h).
The outputs of the bistables are decoded by a number of gates. The three
bistables A, B, and C shown in the functional diagram (Figure (h)) are
formed by IC35C-IC35D, IC42C-IC42D, and IC35B-IC35A. Decoding is carried
out by IC36, IC41B, IC41C, IC41D, and IC37C. The decoded outputs are fed
to the controlled circuits and, via LED drivers IC43, to front panel LED
indicators.

When P mode is selected, the P mode output from IC49 (see Figure 4) is
applied to the AGC circuit via D113 (see Figure 5) to automatically
select SHORT AGC. The P mode LED output is applied to bistable A, B and
C via R177 and Dl11. The bistable outputs are all set to logic '0' and
the AGC LED's are extinguished.

PR2250G
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LOCAL/REMOTE CONTROL - DESCRIPTION

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='l' 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 'O' level from the Q
output of the bistable is used to inhibit the output of the manual tuning
circuits.

> INHIBIT MANUAL TUNING

>¢ I} —Kk——> 'LOCAL' LED

LOCAL —»— G {><, » LOCAL -

REMOTE —»—( >o —» LOCAL +

July 81

{>o ——1—FK+—> 'REMOTE' LED

FIG (j) BASIC LOCAL/REMOTE CONTROL
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7.2

8.1

8.1.1

PR2250G
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Local/Remote Control - Circuit Description

The bistable is formed by IC33D and IC33C. Inverters TR?2 and IC32C pro-
vide the complementary LOCAL + and LOCAL - outputs. Inverters IC32B ar
IC32F provide the indicator LED drivers. The inhibit control to the mar~
ual tuning is taken via D9 from the bistable Q output, and applied to
IC34B.

OPERATE/STANDBY AND MEMORY CONTROLS

The front-panel OPERATE/STANDBY power switch and the two memory control
buttons, RECALL and STORE, operate via a 'contact de-bounce' circuit
situated in the small printed-circuit panel behind the internal
loudspeaker. ICl contains a separate 'de-bounce' circuit for each
control, and each circuit is controlled by a clock oscillator in ICl;
frequency is set to 225Hz by C4. When a control is operated, the
appropriate output of ICl changes level from 'l' to '0' four clock
periods after the last 'bounce'. It remains at '0' until the next
control operation, when it returns to 'l' four clock periods after the
last 'bounce'. The output levels from ICl are inverted in 1C2.

Increment/Decrement

With the receiver on local, IC2 reset input pin 9 is at OV. When the
receiver is turned on the +12V supply rises quickly and 12V is applied to
IC2 pin 9 via C3. (€3 then discharges to OV through R6. The purpose of
this is to ensure that the counter always starts at channel O.

De-bounce is provided by IClE and ICIF, which have internal pullup
resistors to supply +12V. The output of ICIF is used to set the UP /DOWN
line on counter IC2. Resistors R2 and R3 provide an OR gate function to
inverter TRl. Delay to the clock input of IC2 is provided by IC1D and
delay to the preset enable input of IC2 is provided by IClA. Each
de~bounce provides an 8mS delay after the last transition. The de-bounce
oscillator IC1G runs at approximately 500Hz.

SW B=S —
OPERATION \“””

|
|
t
[
!
|

! [

12 85— e FmS >
uD

I
|
|
|

|
T
!
I

IC2
CLK |

IC2

PE

FIG (k) DE-BOUNCE CIRCUIT ACTION
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8'1.3

801.4

8'1.5

Depressing the front—panel INCREMENT button SW2 turns on transistor TRI
and 8mS, later a positive clock edge occurs. The UP/DOWN input to IC2
remains at logic 'l' and a count of 1 appears at IC2 output.

Depressing the front—panel DECREMENT button SW1 provides logic 'O' on the
UP/DOWN input of IC2. After a delay of 8mS the clock input rises causing
the counter to decrement. Releasing the DECREMENT button provides a
logic 'l' on the UP/DOWN input of the counter. To prevent this level
change on the UP/DOWN input causing a further decrement, the output of
the counter IC2 is fed back to the preset input, overriding the clock.

The output of counter IC2 is ‘applied to NBCD adder IC3. For counts of up
to 7, all B inputs to IC3 are logic '0' and the code set on Al-A3 inputs
will appear on S1-S3 output. For a count of 8, all A inputs of IC3 are
logic '0' and the code set of B4 will appear at S4.

For counts of 9-15 B4 input will remain at logic 'l' and the binary codes
appearing at Al-A3 will be added to B4. Examples of inputs and outputs
of adder IC3 for channel 7 and 13 are shown in Table 1.

TABLE 1 : ADDER IC3 INPUTS AND OUTPUTS

Al | A2 | A3 | A4 | Bl | B2 | B3 | B4 | CARRY | S1 [ S2 [ S3 | S4 [ DISPLAY

CHANNEL 7 [ 1| I[ 1] 0] 0] 0[] 0] 0] 0 [ 1l 1l 1l 0] o7
CHANNEL 13| 1| 0] 1] 0] O 0

0 1 1 1 1 0] 0 13

8‘1.6

8.2

8.2.1

8.2.2

July 81

The output from adder IC3 drives display decoder ICl and panel
419/1/18150 to supply units display IC3. The carry output of adder IC3
is applied via TR2 to IC2 on panel 419/1/18150 to the tens display IC2.

The output of up/down counter IC2 is also applied to buffer IC4. IC4
output remains on until CHANNEL SELECT COMMON rises to logic 'l'. The
output of IC4 is used to address the memory. CHANNEL SELECT COMMON input
is derived from Module 12A.

Store/Recall

STORE and RECALL buttons are powered from +12V remote. When the receiver
is in the REMOTE mode, depressing STORE or RECALL button will have no
effect on the circuit.

With the receiver in LOCAL mode, depressing RECALL button SWé&4 applies
logic '0' to the CHANNEL SELECT line and after a delay of 8mS, applies
logic 'O' to the RECALL line.

With the receiver in LOCAL mode, depressing STORE button SW3 applies
logic '0' to the CHANNEL SELECT line and after a delay of 8ms, applies
logic 'O' to the STORE line.

METER CIRCUIT

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.

PR2250G
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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. TEST DATA

12.1 The test procedure for Module 10J 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.

12.2 The test procedure consists of checking the operation of the front panel
controls and the associated LED indicators of Module 10J. 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.

12.3 As Module 12A is employed when carrying out checks on the memory control
on the front-panel of Module 10J, it is essential to ensure that there
are no faults on Module 12A, as this will give a false indication of the
condition of Module 10J.

PR2250G
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13. COMPONENT LISTS
Main Assemblv (Module 10J - 63¢/1/32990/010)
Panel Electronic Circuit (419/1/17992)
Circuit
Ref. Description and Tolerance Manufacturer and Ref. Part No.
- Panel Printed Circuit Plessey 419/1/18000
- Socket Cambion 450-3704-1- | 508/4/22095
03
- Socket Low Profile Texas C931402 l4-pin | 508/4/22096/002
DIL
- Socket Low Profile Texas C931602 16-pin | 508/4/22096/003
DIL
Cl1,8,11-14 | Capacitor 100pF + 2.5% 30V [ Suflex HSC 30 437/4/30011/011
C3, Capacitor 820pF + 2.5% 30V | Suflex HSC 30 437/4/30011/030
Cc7,32 Capacitor 1000pF + 5% 400V | Siemens B32560 435/4/90317 /023
C6,17,19- | Capacitor 0.0luF + 5% 400V | Siemens B32560 435/4/90317/029
22,25,29
Cc40 Capacitor O.luF + 5% 100V Siemens B32560 100V 435/4/90317 /014
C5 Capacitor 0.22uF + 5% 100V | Siemens B32560 100V 435/4/90317 /017
Cc2,31 Capacitor O.luF + 20% 35V ITT TAG 402/4/57057/001
C4,10,33 Capacitor 1.0uF + 207% 35V ITT TAG 402/4/57057/003
C26,34-38 Capacitor 2.2uF + 207 16V ITT TAG 402/4/57057/007
1Cc22,38, Integrated Circuit Motorola MC14001CP 445/4/02383/001
44,5459,
61
1C60 Integrated Circuit Motorola MC14002CP 445/4/02383/002
I1C15,24, Integrated Circuit Motorola MC14011CP 445/4/02383/011
25,33,34,
35,39,42,
45-48,51,
58,63-66
1C30 Integrated Circuit Motorola MC14012CP 445/4/02283/012
1C26-29 Integrated Circuit Motorola MC14015CP 445/4/02383/015
1C57 Integrated Circuit Motorola MC14023CP 445/4/02383/023
1C36,37,52 | Integrated Circuit Motorola MC14025CP 445/4/02383/025
1C49,50 Integrated Circuit Motorola MC14028CP 445/4/02383/028
1C32,43, Integrated Circuit Motorola MCl4049CP 445/4/02383/049
55,56
IC16,41,53 | Integrated Circuit Motorola MC14069CP 445/4/02383/069
IC40 Integrated Circuit Motorola MC14093CP 445/4/02383/093
IC8-14 Integrated Circuit Motorola MC14510CP 445/4/02383/510
Icl-7 Integrated Circuit Motorola MC14511CP 445/4/02383/511
1C23 Integrated Circuit Motorola MC14518CP 445/4/02383/518
1C31,62 Integrated Circuit Motorola MC14528CP 445/4/02383/528
IC17-21 Integrated Circuit National MM80C95 445/4/03053/005
R9,57 Resistor 100R + 2% 0.25W Electrosil TR4 403/4/05522/100
R101,102, Resistor 470R + 2% 0.25W Electrosil TR4 403/4/05522/470
108-111,
113-116,
160-172
R22-56,58- | Resistor lk + 2% 0.25W Electrosil TR4 403/4/05523/100
71,124
R122 Resistor 2.2k + 2% 0.25W | Electrosil TR4 403/4/05523/220
Glg(’ e ,v'\ 0L+ ,')“ E‘ T{:L‘\ TIQL{.
Cipl Vo ol l‘A\F = :?y AN ﬁ\-ﬁ”u\\xm ﬁ""’“’(.
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Panel Electronic Circuit (Cont'd)

Circuit R
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
R6,96-98, Resistor 10k + 2% 0.25W Electrosil TR4 403/4/05524/100

177
R7 Resistor 15k + 2% 0.25W Electrosil TR4 403/4/05524/150
R18,121,173 Resistor 22k + 2% 0.25W Electrosil TR4 403/4/05524/220
R89,128,129 Resistor 47k + 2% 0.25W Electrosil TR4 403/4/05524/470
R74=77 Resistor 56k + 2% 0.25W | Electrosil TR4 403/4/05524/560
R1-5,8,13- | Resistor 100K + 2% 0.25W | Electrosil TR4 403/4/05525/100
17,19,72, N
73,78-88,
90-95,
100,103-
107,117,
118-120,
123,125,
127,130~
155,175,
176,178 :
R11,12,20, | Resistor 1M + 5% Allen Bradley Type CB | 403/4/04361/003
99
R10 Resistor 4.7M + 5% Allen Bradley Type CB | 403/4/04361/470
D1-41,43- | Diode - Texas 1N4148 415/4/05720
60,63-85,
87-115
TR1,2,3 Transistor Mullard BC109 417/4/01776
- Sleeve Ident Yellow Hellerman 915/4/04042/030
marked K
- Sleeve Ident Yellow Hellerman 915/4/04042/031
marked L
- Sleeve Ident Yellow Hellerman 915/4/04042/032
marked M
- Sleeve Ident Yellow Hellerman 915/4/04042/033
marked N
- Sleeve Ident Yellow Hellerman 915/4/04042/035
marked P
- Sleeve Ident Yellow Hellerman 915/4/04042/036
marked Q ,
- Sleeve Ident Yellow Hellerman 915/4/04042/037
marked R
- Sleeve ldent Yellow Hellerman 915/4/04042/038
marked S
- Sleeve Ident Yellow Hellerman 915/4/04042/039
marked T
- Sleeve Ident Yellow Hellerman 915/4/04042/040
marked U
- Sleeve Ident Yellow Hellerman 915/4/04042/041
marked V
- Sleeve Ident Yellow Hellerman 915/4/04042/042
marked W
- Sleeve Ident Yellow Hellerman 915/4/04042/043
marked X
- Sleeve Ident Yellow Hellerman 915/4/04042/044
marked Y
- Sleeve Ident Yellow Hellerman 915/4/04042/045
marked Z
PR2250G
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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
D1 Diode, LED Texas TIL209 Red 520/9/97665
- Flexi-Circuit Assembly Brybond 419/9/18114
Front Panel Assembly (630/1/32980)
Circuit
Ref. Description and Tolerance Manufacturer and Ref. Part No.
- Filter Plessey 630/2/32970
- Baffle Plate Plessey 630/2/32972
- Baffle Plessey 630/2/32974
- Bracket Plessey 630/2/32978
- Hinged Front Panel Plessey 630/9/33039
- Loudspeaker, Permanent Elac 235T25, Electro | 409/4/11534
Magnet Acoustic Ind.
- Switch Lever Rocker Arrow 1100B Black 408/4/51496/001
- Jack Telephone Rendar R326-400-05 508/4/22103/001
- Spacer Threaded Harwin R6074 M3X10LC | 999/9/32544/004
- Plessey Presentation Badge | Plessey 980/4/08030/002
D25 Semi-conductor Device LED | Hewlett Packard 5082- 520/4/97666
Yellow Diffused Lens 4550
D24 Semi-conductor Device LED | Hewlett Packard 5082~ 520/4/97667
Green Diffused Lens 4950
- Flexi-Circuit Assembly Brybond No 14 419/1/18096
- Flexi-Circuit Assembly Brybond No 13 419/1/18100
- Flexi-Circuit Assembly Brybond No 12 419/1/18105
- Spacer Plessey 630/2/32929
- Screw Special Plessey 630/2/32994
- Incremental Encoder Plessey 630/9/32933
- Knob Evans No 4325 D/4326 | 630/9/32592
Modified Bore
- Knob Evans No 4371 D/4372 | 630/9/32951
Modified Bore
- Knob Evans No 4371D 630/9/32950
- Skirt Evans No 4372 Mod 630/9/32949
Keyboard Assembly (630/1/32927)
Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
- Board Frame Assembly Plessey 630/1/32939
- Keyboard Frame Assembly Plessey 630/1/32925
- Variable B.F.0. Control Plessey 630/1/32930
Assembly
- Memory Display and Plessey 630/1/35320
Switching Assembly
- Switch, Rocker SPDT Plessey 408/1/35511/110
PR2250G
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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
177
R7 Resistor 15k + 2% 0.25W | Electrosil TR4 403/4/05524/150
R18,121,173| Resistor 22k + 2% 0.25W Electrosil TR4 403/4/05524/220
R89,128,129 Resistor 47k + 2% 0.25W Electrosil TR4 403/4/05524/470
R74-77 Resistor 56k + 2% 0.25W Electrosil TR4 403/4/05524/560
R1-5,8,13- | Resistor 100k + 2% 0.25W Electrosil TR4 403/4/05525/100
17,19,72,
73,78-88,
90-95,
100,103-
107,117,
118-120,
123,125,
127,130-
155,175,
176,178
R11,12,20, | Resistor 1M + 5% Allen Bradley Type CB | 403/4/04361/003
99
R10 Resistor 4.7M + 5% Allen Bradley Type CB | 403/4/04361/470
D1-41,43- | Diode Texas 1N4148 415/4/05720
60,63-85,
87-115
TR1,2,3 Transistor Mullard BC109 417/4/01776
- Sleeve Ident Yellow Hellerman 915/4/04042/030
marked K
- Sleeve Ident Yellow Hellerman 915/4/04042/031
marked L
- Sleeve Ident Yellow Hellerman 915/4/04042/032
marked M
- Sleeve Ident Yellow Hellerman 915/4/04042/033
marked N
- Sleeve Ident Yellow Hellerman 915/4/04042/035
marked P
- Sleeve Ident Yellow Hellerman 915/4/04042/036
marked Q
- Sleeve Ident Yellow Hellerman 915/4/04042/037
marked R
- Sleeve Ident Yellow Hellerman 915/4/04042/038
marked S
- Sleeve Ident Yellow Hellerman 915/4/04042/039
marked T
- Sleeve Ident Yellow Hellerman 915/4/04042/040
marked U
- Sleeve Ident Yellow Hellerman 915/4/04042/041
marked V
- Sleeve Ident Yellow Hellerman 915/4/04042/042
marked W
- Sleeve Ident Yellow Hellerman 915/4/04042/043
marked X
- Sleeve Ident Yellow Hellerman 915/4/04042/044
marked Y
- Sleeve Ident Yellow Hellerman 915/4/04042/045
marked Z
PR2250G
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Keyboard Assembly (continued)

Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
- Switch Rotary Lorlin Type Ck 12 Pin | 408/9/51497
- Switch Push Cherry M61-0110 408/4/51494/001
- Switch Toggle Plessey 408/1/35511/110
- Resistor Variable 1k Plessey Type MHL lk 404/9/08059/001
- Resistor Variable 4.7k Plessey Type MH1 4.7k | 404/9/08059/002
Circuit Assembly, Auxiliary Panel (419/1/18096)
Circuit
Ref. Description and Tolerance Manufacturer and Ref. Part No.
C4 Capacitor 10nF + 5% 400V Siemens B32560-B3103J | 435/4/90317/029
Cl,2,3 | Capacitor electrolytic 10uF | ITT TAG 402/4/57057/008
+ 20% 16V
ICl Integrated Circuit Motorola MCl4490FP 445/4/02383/490
I1C2 Integrated Circuit Motorola MC14049UBCP | 445/4/02383/049
or RCA CD4049UBE
R10 Resistor 100R + 2% 0.25W Electrosil 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 403/4/05523/390
R7,8,9 |Resistor 100k + 2% 0.25W Electrosil TR4 403/4/05525/100
D2,3,4, | Diode Texas 1N4148 415/4/05720
Panel Frame Assembly (630/1/32929)
Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
- Frame Assembly Plessey 630/1/33022
- Panel Electronic Circuit Plessey 419/1/17992
- Spacer Plessey 630/2/32739
- Hinge Bar Plessey 630/2/33028
- Plastic Cee Section Hellerman Type PS 998/4/83105/001
Beading
Frame Assembly (630/1/33022)
Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
- Frame Plessey 630/2/33021
- Fastener, Spring Loaded PEM PFC2-M3-40 991/4/11754/001
- Nutsert M3 Brass zinc Avdel 9528 999/9/32469/001
plated
PR2250G
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Variable BFO Control Assembly (630/1/32930)

Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
- Bracket Assembly Plessey 630/1/33043
- Ball Drive Unit Jackson Bros. 4511/ | 630/9/33046
DAF (Modified)
- Resistor Variable 4.7k Plessey Type MHI 404/9/08059/003
Bracket Assemblv (630/1/33043)
Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
- Bracket Plessey 630/2/33042
- Pin Plessey 630/2/33029
Bracket Assembly (630/1/33027)
Circuit
Ref. Description and Tolerance | Manufacturer and Ref. Part No.
- Bracket Plessey 630/2/33026
- Press nut Rosan M3 999/4/03261/005
Memorv Displav and Switching Assemblvy (630/1/35320)
Circuit
Ref. Description and Tolerance Manufacturer and Ref. Part No.
PCB9 Memory Channel Select Board Plessey 419/1/18148
PCB10 | Memory Channel Select Board Plessey 414/1/18150
- Switch, Push Cherry M61-0110 408/4/51494/001
- Switch, Retaining Plate Plessey 630/2/35321
Panel, Electronic Circuit (419/1/17842)
Circuit
Ref. Description and Tolerance Manufacturer and Ref. Part No.
- Panel Printed circuit Plessey 419/2/17843
cl Capacitor electrolytic ITT TAG 402/4/57057/008
10uF + 20% 16V
c2 Capacitor 10nF + 5% 250V Siemens B 32560 435/4/90317 /007
c3 Capacitor 100nF + 5% 250V Siemens B 32560 435/4/90317/015
1cl Integrated Circuit Motorola MC14490FP 445/4/02383/490
1C2 Integrated Circuit Motorola MC14516BCP 445/4/02383/516
IC3 Integrated Circuit Motorola MC14560BCP 445/4/02383/560
IC4 Integrated Circuit RCA CD4081BE 445/4/02383/081
PR2250G
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Panel, Electronic Circuit (Cont'd.)

Circuit
Ref. Description and Tolerance Manufacturer and Ref. Part No.
R4 Resistor 1K2 + 27 W Electrosil TR&4 403/4/05523/120
RS Resistor 10K + 2% W Electrosil TR4 403/4/05524/100
R2,3 Resistor 22K + 2% W Electrosil TR4 403/4/05524/220
R1,6 Resistor IM + 57 iW Allen Bradley CB 403/4/04361/003
TR1 Transistor Ferranti ZTX 502L 417/4/01876
TR2 Transistor Ferranti ZTX 302L 417/4/01875
D1-8 Diode Texas 1IN 4148 415/4/05720
Panel, Electronic Circuit (419/1/18150)
Circuit
Ref. Description and Tolerance Manufacturer and Ref. Part No.
Panel Printed Circuit Plessey 419/2/18151
Socket Semi-Conductor Device | Cambion 703-5314-01- 508/4/22194/002
04-12
Socket Semi-Conductor Device | Cambion 703-5316-01- 508/4/22194 /003
04-12
ICl Integrated Circuit Motorola MCl4511BCP 445/4/02383/511
c2,3 Light Emitting Diode Red Hewlett—-Packard 5082- | 520/4/97672/001
7653
R1-8, Resistor 1k + 2% 0.25W Electrosil TR4 403/4/05523/100
11,12
R9 Resistor 10k + 2% 0.25W Electrosil TR4 403/4/05524/100
R10 Resistor 22k + 2% 0.25W Electrosil TR4 403/4/05524/220
TR1 Transistor Ferranti ZTX502L 417/4/01876
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