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1. INTRODUCTION

The CD2L/4l1 is the CODER for the next generation of NICAM equipment. The
components that make up this unit are: UN26/101, UN26/102, C09/14, C08/19
(2 off) and a PS4/51. The CD2L/41 may be a sub-unit of two different 6U
coded units - a PAl/144 which holds two complete CD2L/41l's or a PAl/145
which holds a CD3L/58, 6 channel MK II NICAM DECODER, and a CD2L/41, 6
channel MK II NICAM CODER.

The CD2L/41 outputs a 2048 kbit/s HDB3 encoded bitstream from six channels
of audio, with corresponding signalling bits. The audio inputs to the
CODER can be either analogue or digital. There are audio monitor outputs
provided which again are available in digital and analogue form. The
digital inputs and outputs conform to the AES/EBU specification AES3-1985.

Along with the audio inputs there are eight signalling bits associated with
each channel pair and one signalling bit at the 2048 kbit/s level in each
3 ms frame. There is a strobe associated with each set of eight bits and
another for the 2048 bit which is output when data is expected to be input.

There are opto-isolated inputs to enable selection of either analogue or
digital inputs for each channel pair,.

In the event of a systematic fault the executive ocutputs are used to
facilitate remote change-over of equipment. A continuous self-checking
procedure runs as a background task and flags any system errors. The main
fault outputs are open collector drivers.

2. SPECIFICATION

Performance Data:

Inputs: (i) Mains power 240 V AC +10% - 15%Z on XLR LNE
connector SKZ.
(ii) Reference AES clock input (32 kHz sampled) on
XLR SKG,
(iii) 16.384 MHz % 10 ppm external clock on BNC

socket SKE.

Along with the audio Inputs there are 8 signalling bit inputs associated
with each channel pair and one signalling bit input at the 2048 kbit/s
level.

{(iv) 3 groups of signalling channel inputs (at the
676 kbit/s level) each comprising:

8 parallel bits data (opto-isolated) 1 strobe
pulse (5-10 us) (open collector).

1 common aneode supply, current limited.

1 signal earth.

D.& E.D.H.B. A.1093(90)
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{v) 1 signalling channel (at the 2048 kbit/s
level) comprising:
1 data bit (opto-isolated).
1 strobe pulse (5-10 ps) (open collector).
1 common anode supply (15 Q resistor to +5 V).
fitted to 37 way D type socket (SKA)
Outputs: (1) 2048 kbit/s HDB3 into 75 0 at nominally

4.7 V p-p bipolar x10% on BNC socket SKC.

(ii) 2048 kHz buffered clock cutput (at TTL signal
level) fitted to BNC socket SKD.

Power Outputs:
(i) The output from the PSU is available on a
15 way D type socket SKB. Maximum available
current is 1 A at +5 volts and 200 mA at =18
volts.

Fault-Monitoring outputs:

In the event of a systematic fault there is error flagging for the complete
system to facilitate remote change-over. A continuous self-checking
procedure runs as a background task and flags any systematic errors.

8 executive outputs:
6 channel fault indications (open collector).
I 'any channel fault' output (open collector}.

1 'internal clock' output (open collector),

fitted to 25 way D type socket (SKB)

Audio Monitoring Outputs:

The audio outputs are available in digital and analogue form. The analogue
versions are duplicated to provide monitor outputs. The digital versions
conform to the AES/EBU specification AES3-1985 (sampling rate 32 kHz)., The
analogue outputs are link selectable for cosited/alternate sampling.

Analocgue:
The 6 main analogue outputs are electronically balanced,
The output impedance is 45 £j5 Q. There is short
circuit protection on these outputs. They are link
selectable for cosited/alternate sampling,
The 6 monitor analogue outputs are electronically
balanced. The output impedance is 45 +j5 Q. There is
short circuit protection on these outputs.
Above circuits fitted on 56 way varicon connector SKK
Digital:

3 digital audio outputs. 3 * 2048 kbit/s AES/EBU stereo
channels Fitted to 3 XLR plugs PLA-PLF.

D.& E.D.H.B. A4.1093(90)
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Displays:

Mechanical Data:

Installation data:

WARNING

All visual status indication on the CD21/41 is conveyed
by means of 16 green LEDs on the edge of the UN26/101.
A LED 'on' means that the monitored condition is
functionally correct. However, an extinguished LED
indicates that the monitored condition has failed.

(a) | Internal clock in use LED.
(b) 1 Any failure LED.

(c) 6 Channel fail LEDs.

(d) 1 AES clock fail LED.

(e) 2 External clock fail LEDs.
(f) 3 AES Ilnput selection LEDs.
(g) 1 HBD3 ok LED.

(h) 1 Digital fail LED.

Chassis: 6U Eurocard Subframe (19 inch rackmount) 400 mm
deep.

Weight: 15 kg (equipped with all plug ins).

Power requirements: 240 V AC @ less than 100 VA

Chassis extender: CH4/16

(a) Mains voltages are present within this unit. The PS4/5]1 has an
aluminium safety cover fitted which prevents access to live terminals,
If this cover is removed extreme caution must be exercised.

(b) Some CMOS type signals appear on board edpe connectors and devices may
be damaged if signals are applied before power., To prevent any
failures turn off the power and wait several seconds before inserting
or removing sub-units.

3. OPERATION

3.1. Power Supplies

The unit is mains powered from socket Z via an LNE type mains XLR

connector.

3.2. HDB3 Qutput

The 2048 kHz HDB3 output is present on BNC socket C which is isolated from
the chassis earth. There is an internal test to determine whether or not
the output is correctly terminated.

D.& E.D.H.B. A,1093(90)
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3.3. Sanmpling Scheme

Before operation the ADCs and DAC sampling schemes must be specified.
There are two links on the UN26/102 for specifying the sampling scheme for
the ADCs and DAC outputs. When the relevant link is in the upper position
the scheme is cosited, when in the lower position the scheme is alternate.
The sampling schemes of both ADC's and DAC's are independent of each other.

3.4. Input Source Selection

The audio inputs to the crate can be either analogue or digital. SKAA
provides an analogue/digital selection port., This port has three opto
isolated inputs which are used to select, in channel pairs, whether the
input for the relevant channel pair is analogue or digital.

4. LINE-UP PROCEDURES

There are no operator accessible controls on NICAM 3 MK II, but before a
CODER is commissioned, the clocking system used must be determined. For
full system capabilities a '32 kHz' AES reference must be provided.
Failing this a 16.384 MHz external feed must be present. Otherwise the
CODER generates its clocks from an internal temperature compensated crystal
oscillator {TCXO) source.

5. CIRCUIT DESCRIFTION

The hardware of the NICAM MK II CODER is described graphically on D635%974Al
and can be broken down In blocks as follows:

System Clock production and selection
Sequencer

System RAM

Gate Array block

CPU block

Parity production system
Signalling bits

ADC block

AES recelvers

Code-conversion blocks

Monitor DAC block

DAC serialisers

DAC serialiser controller

J17 de-emphasis and analogue filtering block
Philips to AES format conversion
Analogue outputs

Digital outputs

AES/EBU outputs

NRZ Serialiser block

HDB3 output stage

HDB3 monitor

Strobe routing

Read pulse generation

Oo0ooOo0o0Do0DoDDoDoO0DDoDOopDOO0ODDOODOAOaO
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5.1. System Clock Production and Selection

The main clock frequency within the NICAM MK II CODER is B192 kHz. The
CODER can derive its system clock from one of 3 sources. The default clock
source in the absence of any external clocks is the internal temperature
compensated crystal oscillator (TCX0). The clock priority selection scheme
is shown below.

Clock selection priority listing.

(1) AES reference clock input stage.
(2) External 16.384 MHz clock (sinewave).
{(3) Internal.

The diagram below shows the clock selection arbitration used within the
CODER. .

no no
AES——————meo EXTERNAL-———=—————— USE INTERNAL
CLOCK 16.384 MHz CLOCK TCXO
yes yes
USE AES USE EXTERNAL
CLOCK CLOCK

5.2. AES/EBU REFERENCE Clock Input Stage (UN26/101)

The primary function of the AES reference input stage is to provide a
system clock for the CODER when using any of the digpital audio inputs.

An AES/EBU signal sampled at 32 kHz contains a relatively high component of
the required system clock frequency, 8192 kHz, Thus by using some form of
phase comparator/phase locked loop arrangement the clock frequency can be
regenerated.

When using any of the digital audio inputs it is imperative to also provide
a reference clock to eliminate the possibility of sample slipping. The
CODER has been designed to work with 32 kHz sampled AES/EBU signals.

When using the AES/EBU reference as the clocking source for the CODER it is
possible for two CODERS to be made frame synchronous, ie. two CODERS fed
from the same AES reference clock will have their framing bits in the same
place. 1In the event of a system error requiring the ‘active' CODER to be
switched, the DECODER at the far end of the line will not have to relock.

The AES/EBU reference input consists of the following component blocks.
{(a) AES/EBU Input equalisation circuit,

(b) ADIC chip (Philips SAA7274 U6).
{(c) Phase comparator (U2).

D.& E.D.H.B. A.1093(90)
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5.3. EXTERNAL 16.384 MHz Clock Input Circuit (UN26/101)

This is the clocking scheme used in MK I NICAM and is included for upward
compatibility. The signal on this input is checked for frequency and
amplitude accuracy.

This part of the system has been included sco that the MK II NICAM CODER is
compatible with existing MK I NICAM equipment. The following circuit
blocks are associated with the 16.384 MHz external clock input stage.

(i) 16.384 MHz divide by 2.

(ii) 16.384 MHz band-pass amplifier.

(iii) Balanced mixer.

(iv) 160 Hz High pass filter,

(v) Amplitude and frequency error detectors,

5.4, 16,384 MHz Divide by 2 (UN26/101)

The divide by 2 circuit consists of an HC gate and a D type flip flop. The
transformer coupled sinusoidal input is fed through a DC blocking
capacitor, €22, to a CMOS inverter that has the input biased mid way
between the +5 V supply rail and ground by resistors R76 and R77. The
squarewave output of the inverter clocks a D type flip flop, Ul7 which
divides the input frequency by 2, and provides a clock at the system
operating frequency {(8.192 MHz).

5.5. 16.384 MHz Bandpass Amplifier (UN26/101)

This grounded-gate amplifier U7 terminates the external frequency
reference Iin 75 ohms and provides isclaticn from succeeding circuitry. U7
drain is connected to a band-pass filter, L2,C27 tuned to 16,384 MHz. An
output from the amplifier is coupled via C24, Ll to rectifier D13. The DC
level at TP4 represents the level of the incoming reference signal at
PLla 26 and PLlc 26. A second ocutput at the centre-tapped secondary
winding of L2 (pins 3 & 5) provides a switching signal for the diodes of
the balanced mixer D14, DI5.

5.6, Balanced Mixer (UN26/101)

The purpose of the balanced mixer is to generate a difference fregquency
which is the difference between the external reference and the internal
reference oscillator (U53). When a suitable external reference is
connected then the difference frequency will be less than 160 Hz,

indicating an accuracy within +10 ppm. If, however a wrong-frequency
gsource is accidentally plugged in, then a higher difference frequency will
accordingly be output from the mixer. This information is used in the

monitoring system, so as to prevent the NICAM transmission being
accidentally locked up to an unsatisfactory reference.

D.& E.D.H.B. A.1093(90)
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5.6.1. 160 Hz High Pass Filter (UN26/101)

The input to the 160 Hz high-pass filter is the difference frequency
between the external and internal reference oscillator. The difference
frequency is normally less than 160 Hz, somewhere down the skirt of the
filter response, and so the output of this filter is normally a low
amplitude sinewave. In the event that the external frequency reference is
outside tolerance {not within 10 ppm) the difference frequency will be
greater than 160 Hz, and within the passband of the fiiter, so the output
of the filter will be at larger amplitude: tending towards 17 X the signal
amplitude at TP6 at difference frequencies above 160 Hz. 1In this situation
the output from rectifier D16 is correspondingly large (TP3), and this
activates an error flag in the monitoring system.

5.7. 16.384 MHz Error Detector (UN26/101)

Section 5.6.1. above describes how frequency errors in the external
reference source are converted into amplitude changes at the output of the
high-pass filter, TP5. These are converted to dc level changes by
rectifier D16, and form one input to a comparator U25 (b), whose other
input is taken to an adjustable threshold-voltage reference, slider of R83.
When the frequency-error voltage at TP3 exceeds the pre-~set threshold
voltage set by R83, the output of the comparator changes state, and outputs
a frequency error flag to the monitoring system. The outputs of the
"amplitude" and "frequency" comparators U25 are ORd together by Ul6, so
that in the event of the external reference source being outside tolerance
in either amplitude (eg double terminated) and/or frequency, pin 4 of Ulé
goes low to give an error indication. This will cause the internal crystal
oscillator to be automatically selected,

5.8. INTERNAL 16.384 MHz TCX0O (UN26/i01)

This is the default clocking source in the event of neither the AES or
external 16 MHz clock references being available. This clock source is
accurate to within %10 ppm.

The internal temperature compensated crystal oscillator U53, TCXO, operates
at 16.384 MHz +10 ppm i.e +163.84 Hertz from the nominal operating
frequency. The system clock frequency is 8.192 MHz which is produced by
dividing the 16.384 MHz clock by 2.

The TCXO stage consists of the following circuit blocks,

{a) TCXO.
{b) TCXO output buffer.

The TCX0 U53 is free running. Following the TCX0O is a FET self biased
source follower amplifier, Ql and associated components.

5.9. AES/EBU Input Equalisation Circuits (UN26/101)

AES/EBU signals generally are difficult to decode over line lengths greater
than 150 meters without equalisation in the receiver circuitry. This is
due to bit width extension, which relates to problems in differentiating
between 0's and l's. The equalisation circuit will equalise the line
satisfactorily between O and 200 metres.
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5.9.1. AES/EBU Ca ture/LOCkin Range

The frequency of a signal source can vary due to temperature, ageing or
tolerance problems. Therefore it is necessary that the AES/EBU input

circuits can tolerate a degree of frequency variation.
The capture range measurement is the degree of 'in lock' input frequency

deviation that can be tolerated when a signal is applied to the input at
any instant in time.

The locking range of the AES input circuits is determined predominantly by
the pulling range of the crystal.

5.10. Sequencer Controller (UN26/102 UB7)

Control of the sequencer is taken care of by the HDB3 + SEQUENCER
CONTROLLER PAL UB7. Only the sequencer controller part of the PAL will be
discussed in this section. The PAL will control the sequencer under reset
conditions and in 'frame sync' mode.

5.10.1. Sequencer Counter Chain {(UN26/102 U2 - US)

The heart of the CODER is the sequencer. The sequencer acts like a
hardware CPU executing 6144 instructions every 3 ms. The function of the
sequencer counter chain is to supply the 5 sequencer PROMs with a linearly
incrementing 13 bit address which resets to zero every 3 ms.

When using an AES/EBU clock source the sequencer counter chain receives
frame synchronous reset pulses from the SEQUENCER CONTROLLER PAL UB7. This
enables 2 CODERS to be synchrenous, thus allowing switching between CODERS
without a break in the outgoing bitstream.

The sequencer counter chain consists of 4 synchronous counter chips U2-U5
and the SEQUENCER CONTROLLER + HDB3 MONITOR PAL,

5.10.2. Sequencer

The sequencer is the central control unit that controls the activity of the
CODER sipnal processing hardware by driving system addresses and system
control buses, It can be thought of as a 'hardware CPU' where the
instructions it executes are the outputs of the five resident PROMs and the
program counter is the output from the sequencer counter chain. This
operation is fairly straightforward as the 'program' is linear code with no
breaks or jumps. The sequencer issues instructions at the same rate as the
outgoing 2048 kbit/s bitstream - i.e one instruction per 488 ns. The
4B8 ns intervals are called sequencer slots. The sequencer executes 6144
commands (one per slot) before the sequence starts repeating. The sequence
is repeated at the same rate as the 676 level frame duration - 3 ms,

The sequencer is the main digital part of the system; it controls most of
the digital components and resides on the UN26/102. The components of this
circuit are counters U2, 3, 4, > and SEQUENCER CONTROLLER PAL U87. The
SEQUENCER CONTROLLER PAL allows two CODERS to be made frame synchronous;
this can only be achieved if both CODERS are using the reference AES/EBU
clock input. The block start signmal required to achieve frame synchronism
is derived from the Philips SAA7274 'Digital Audio Input Chip' (U6). Since
this signal is 1/49152 of the SYStFm c¢lock frequency, it cccurs at 6 ms
intervals, which makes it very convenlent to use this signal to reset the
sequencer and thus enable frame synchronism.
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The advantage of this is that if the outgoing bitstream is switched from
one CODER to another synchronous one, the DECODERs at the other end of the
line will not need to relock, thus aveiding any break or Iinterruption in
the program material.

The rest of the sequencer circuitry consists of: five 64k PROMs U6, 7, 8,
9, 10 and latches Ulé6, 17, 18, 20, 21, 22, The counter chain addresses
the five sequencer PROMs whose contents are latched. The outputs from
these latches form the instructions that contrcl the processing. Because
these instructlions follow a 3 ms pattern it is possible to use signature
analysis where the start and stop signals are taken from the reset sipgnal
toe the CPU and the clock is taken from the 2.048 MHz pin. The addresses
and data can be checked this way.

The digital processing in the CODER is carried out by executing the
instructions supplied by the sequencer. The sequencer can be viewed as an
overall controller. It issues instructions at 488 ns intervals. The
sequencer has no read/write memory; thus almost all instructions involve
the use of the system RAM.

The Gate-Array compresses l4-bit audio samples into 10-bit samples and
calculates a parity bit for each group of 3 10-bit samples. The CODER
works on a pipeline principle, where each of the single channel frames (3
ms of audio) is taken through three processing stages. Each stage handles
six channels at a time.

There are different types of sequencer outputs that make up the 40 bit
value and these are summarised as follows:

(1) RAM(0-12)
This 13 bit bus is broken down as follows.

RAMO~RAM7 These bits carry the sample address, parity, range-
code and house keeping bits.

RAMB~RAMI10 Sample channel number.

RAM11-RAMI12 RAM page area switching

(2) LCNGC(0-2)

This 3 bit address 1s used by the gate array and represents a channel
number or a gate array command.

(3) LAO

LAO is purely a latched version of the CPU address bus bit 0 used to allow
access to the system RAM as 8 bit or 16 bit words,

(4) /LRD
/LRD is a latched version of the CPU's read pulse.
(5) /LCPURQ

This signal is active when the CPU needs to access the system RAM.
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(6) /LCPURST

The CPU is reset every 3ms to avoid lock up. /LCPURST is a pulse 488 ns
wide produced by the sequencer to reset the CPU.

(7) /LSRD
This signal is the latched sequencer system RAM read pulse.
(8) /LADC

The /LADC signal is used as a strobe pulse to gate data from either the
ADC's or the AES input stages on to the system data bus.

{(9) /GA

The /GA signal is basically the gate array chip select signal. This signal
is asserted each time the sequencer makes accesses to the pate array.

(10) /RAO-1

The /RA0 and /RAl signals are used by the gate array. They form the range
code address.

(11 /LCB(0-3)

The /LCB(0-3) signals are used to address the output serialiser. They are
effectively used to control which bits of the 'Q(0-11)' bus are to be
cutput next,

(12) /LCN(0-2)

These three signals are used to address the 74F189 RAM chips in the output
serialiser.

(13) /LSER

This signal is used to control writes to the 74F198s.

(14) /SCONA

The /SCONA signal is the start conversion pulse supplied to the left hand
ADC card. The signal controls the point at which ADC conversions for
channels 1, 3 and 5 are made.

(15) /SCONB

The /SCONB signal is a start conversion pulse which occurs half a sample
period later than /SCONA. Depending on the setting of the co-
sites/interleaved ADC sampling link, /SCONA or /SCONB will control the
point at which ADC conversions for channels 2, 4 and 6 are made,

(16) /PCOLL

/PCOLL is the parity collector chip enable signal.

(17) /LsIG

The /LSIG signal is used to kick the 2048 signalling bit monostable.
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(18) LDACOP

LDACOP is the sample load signal for the left and right audio samples
destined for the DAC,

(19) /LWSAB

/LWSAB is the word clock generated by the sequencer and used by the
interpolating filters.

(20) /INT
/INT is the CPU interrupt signal.

5.11. Parallel Processing

The CODER performs the processing of the audio samples in three "pipelined"
stages. In the first stage the audio samples (14 bits wide) are loaded
from the ADCs into the system RAM. In the second stage, the samples are
read back from the RAM, processed by the Gate-Array to reduce them to 10
bits and put back into the system RAM again (but in a different place
within the same 'page').

In the third and final stage, the compressed samples are output to the
serialiser which makes up the HDB3 output bitstream. 1In one complete 3 ms
frame, each of these processes is done to a block of 96 samples per
channel. Each stage uses a different page in RAM. Because there is only
one central control element (the sequencer), the pipelining is achieved not
by parallel processing but by time multiplexing (or interleaving).

The sequencer has a page adjust counter. This is a 3 state counter that is
clocked at the end of the 6144 sequence. The counter maps the logical page
of the system RAM to the physical one. For example, CPU and Gate-array
always address page 2, samples from the ADCs are read into page 0. The
above page numbers refer to logical pages. The page adjust counter makes
sure that the logical to physical page mapping is such that the 96 samples
(one 338 frame) for each of the six channels progresses through the
pipeline stages in the correct order. 1In addition, the CPU executes the
instructions in its program PROM quite independently of the sequencer,
unless they both require access to the system RAM simultaneously.
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5.12. System RAM

The system RAM consists of two BK*8 RAMs, Ul2 and Ul3 which give 16/8 bit
wide word access capability. The RAM is split into four physical pages of
2K 16 bit words each. Physical pages 0 to 2 are allocated to pipeline
stages 1-3 and the mapping is switched every 3 ms. Page 3 is a general
purpose page and is not switched. The sequencer is responsible for
changing the alleocation of pages to pipeline stages every 3 ms in such a
way that pages propagate through the pipeline.

t t+3ms t+6ms
ADC read
{logical page 0) page O page 1 page 2
G-Array
(logical page 2) page 2 page O page 1
Output serialiser
{(logical page 1) age 1 page 2 page 0

A PAL is used to map the lngical page number according to the 3ms interval.
The PAL (Ul9) has an internal 0 to 2 counter which is clocked at the end of
every 3 ms frame. The logical to physical page mapping is changed every 3
ms {(at the beginning of the 6144 sequence). Page 3 is not switched and is
used as a scratch pad.

The system RAM address is 13 bits wide. Here is the breakdown:

bit: 12 11 10 9 8 76543210
physical
page no. channel channel workspace

{e.g. address 01 00l 00000000 corresponds to page one and channel one.)

The RAM area corresponding to Channel 0 is used as general workspace. It
is used by all the six channels to store the signalling bits as follows:

sample 0 space {ls byte) :Signalling word for ch.l and 2
sample 0 space {(ms byte) :Signalling word for ch.3 and 4
sample 1 space {(ls byte) :Signalling word for ch.5 and 6

The signalling word is 8 bits long. The four least significant bits are
the signalling bits for the odd channel number in a pair and the four most
significant bits are for the even channel number. Channel space for
channels | to 6 is allocated to the six NICAM channels.

Channel workspace for channels 1 to 6 is divided into:

0 - 95 :not processed samples
100 - 131 :32 parity bits, 1lsh of each word
140 - 142 :three range codes
145 - 149 :parity bits arranged in words
150 - 156 thousekeeping words
160 - 255 :processed samples

Channel space for channel 7 is not used.

D.& E.D.H.B., A.1093(90)
Fage 17 of 48



Issue 1
6/11/90

5.13. Gate-Array Block

The Gate-Array block consists of a custom LSI chip (gate-array) and a PAL.
The actual gate-array is used in both the CODER and DECODER and has an
input pin to determine whether it is compressing (CODER) or expanding
(DECODER) the input data. The gate-array compresses l4-bit samples into
10-bit and calculates the parity. The PARITY COLLECTOR PAL (U39), is used
to convert parity words into the parallel format (the way they are stored
in the system RAM) from serial (as output by the gate array). The
sequencer loads a parity word (first parity word is pl-p7, then pB-pl4d etc,
see DSK21831A2) into the system RAM. The PARITY COLLECTOR PAL monitors the
gate-array commands issued by the sequencer and clocks inp the serial parity
bits when produced by the gate-array. A segquencer command then locads the
8 bit parity word stored within the PAL into system RAM for later
processing.

5.14. CPU Block

The CPU block is resident on UN26/101 with some I/0 hardware on UN26/102.
The main components are:

Z80 CPU (Ul), 6116 RAM (U4l), 27128 PROM (U2),

The CPU is responsible for the processing not done by the seguencer. The
various roles it performs can be described:

® Providing system diagnostics with fault reporting.
© Extraction of signalling bits

© Setting of Justification bits

©® 7 + 11 Hamming coding of range bits

© Housekeeping functions

A reset is forced by the seguencer every 3 ms to prevent lock-up, and as a
further protection the CPU must reset a monostable (U5 on the UN26/101)
every 3 ms otherwise it will 'time-out' forcing all fault outputs bad by
clearing the open collector driver U47. The CPU running program is stored
in U2. The private RAM for the CPU is U4l, the system RAM U30, 35
(UN26/102) is shared by both the CPU and the sequencer and although the
sequencer has priority if there is any contention, the CPU has certain
slots where it can make use of this resource. The CPU has as part of its
program an interrupt routine which the sequencer invokes at a specific time
in the 3 ms frame. This interrupt routine is used to carry out the
background self testing.

The CPU works independently of the rest of the hardware except when it
accesses the system RAM. The sequencer allocates slots to the CPU and when
the CPU wishes to access system RAM it is put into a 'wait' state by the
sequencer until the next CPU slot. This process is transparent to the CPU
program - e only drawback is that a system RAM access may have some wait
states inserted by the seguencer. To minimise the time CPU wastes in the
'wait' state, all the data that does not need to be shared with the rest of
the hardware resides in the private RAM. The CPU's memory map is as
follows:

0000 - 3FFFH CPU PROM (27128 occupies 16K bytes)
4000H - 7FFFH CPU private RAM (6116 occupies only 2K)
8000H - FFFFH System RAM. (occupies 16Kbytes)
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The system RAM as seen by the CPU is as follows:

bit: 13 12 11 10 9 87654321 0
page channel channel workspace switch

Bits 1 to 13 correspond to bits 0-12 of the actual system RAM chips.

The word size for the system RAM is 16 bits. Apart from the CFU all the
functional blocks transfer a word at a time. The CPU transfers 8 bits at a
time.

For the CPU to access system RAM bit 15 of the address must be set, bit l4
is "don't care". Bit O enables access to the RAM by 8-bit wide words: if
bit 0 is zero the lower portion of the 16-bit RAM word is accessed if bit
zero is 1 the high byte is accessed. This enables Z80's 16-bit load
ingstructions to be executed on the system RAM.

5.14.1. Input/Output Configuration

The various external inputs to the processor are to enable the user to
define parameters used by the error processing software. Some system
status information is also passed to the Z80, eg. clock fails, AES input
fails, HDB3 fail.

The outputs from the system are the various error displays and signalling
data that are removed from the audio by the DECODER.

5.14.2, Executive Outputs

These eight outputs as defined in Section 2 above are the highest level
error reports and will be used to change over to an identical set of
equipment. These outputs are activated (ie, become open circuit) when a
'fault' occurs, & fault is defined as:

(a) Bitstream failure If the HDB3 output has failed or is incorrectly
terminated, all channel fault outputs are failed.

(b) AES failure If a digital input is in use and the associated
AES receiver is not locked, both the relevant
channels will be failed.

(¢) Clocking error (i) If one or more AES channels are in use and
the reference AES c¢lock input is not being
correctly driven, the relevant channel fault
outputs are failed.

(ii) If the internal clock is in use, the
'internal clock' fault output will be failed,

(d) Digital error If an error is discovered during system self-test,
all channel fault outputs will be failed.

(e) Timeout The central processor must issue a pulse every
3 ms to a re-triggerable monostable. A timeout
error is reported if the monostable has time to
reset. This error flags all channels.
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5.14.3. Status Outputs

The various ports and where they are situated is given in the following

table:
SYSTEM Z80 port address
PORTS
(HEX)
UN26/102
SIGX SIGNALLING BITS OF CHAN. | AND 2 00
SIGY SIGNALLING EITS OF CHAN. 3 AND 4 01
SIGZ SIGNALLING BITS OF CHAN. 5 AND 6 02
AorD PORT FOR OPTO-ISOLATED AES/ADC SELECTION 03
VALID_IP STATUS INPUT FOR VERIFICATION 04
UN26/101
STATUSI COPY OF EXEC OP ON FRONT PANEL LEDs 00
STATUS2 FURTHER STATUS ON FRONT PANEL LEDs 0l
OK_KICK TRIGGER FOR GOOD SELF-TEST 02
S5IG_STRB STROBE FOR 676 SIGNALLING 03
EXEC_OP MAIN FAULT INDICATIONS (OPEN COLLECTOR) 04

5.14.4, STATUS] OQutput Port (UN26/101)

This port is configured as an output. The port holds the value to be
displayed on the left hand row of LED's on the UN26/101.

This port is only updated once through the main system testing loop.
However since the main system testing forms an infinite loop the port will
be updated at regular intervals. Intermediate values that are to be output
to this port are held in the variable STATUS2_ COPY.

Below is a copy of STATUSI port, the LEDs and corresponding data bus bits.
A LED is on if the bit corresponding to the LED is at a low state. Any LED
can be turned off by placing a logic high in the relevant bit position.

ASSOCIATION DATA BUS BITS
Int_Clock [} D7
CH.N fail @ D6
CH.l fail ® D5
CH.2 fail @ D4
CH.3 fail o] D3
CH.4 fail o] D2
CH.5 fail © Dl
CH.6 fail o} Do
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5.14.5. STATUS2 Output Port (UN26/101)

This port is configured as an output. The port holds the value to be
displayed on the right hand row of LED's on the UN26/101.

This port is only updated once through the main system testing loop.
However since the main system testing forms an infinite loop the port will
be updated at regular intervals. Intermediate values that are to be output

to this port are held in the variable EXEC_OP_COPY.

Below is a copy of the STATUS?2 port, the LEDs and corresponding data bus
bits. A LED is on if the bit corresponding to the LED is at a low state.
Any LED can be turned off by placing a logic high in the relevant bit
position.

DATA BUS BIT ASSOCIATICN
D7 @ AES Clock_Fail
Db e EXT Clock_Fail
DS o] EXT Freqg Fail
D4 o X_AES Selected
D3 ® Y AES Selected
D2 o] Z AES Selected
D1 o} HDB3_Fail
DO o Dig_Fail

5.14.6. VALID IP Input Port (UN26/101)

The input port, VALID IP is used to obtain the current status of the
signals shown in the table below.

DATA BUS BITS ASSOCIATION
D7 /OLOCK_REF
D6 /OLOCK_X
D5 /OLOCK_Y
D4 /OLOCK_Z
D3 /REFAMP_ERR
D2 /REFFREQ_ERR
Dl /RAIL_FAIL
DO NOT USED

5.15. /OLOCK REF

This signal represents the 'in lock' condition of the reference AES/EBU
input stage. If /OLOCK_REF is high then the reference is deemed to be a

valid clock source.
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5.16. /OLOCK X

The /OLOCK X signal shows if the AES/EBU input relating to channels I and 2
is locked to the signal applied to its input. This signal is used to fail
channels 1 and 2 when the X channel input is gselected as 'digital' instead
of analogue and the AES/EBU receiver in unlocked.

5.17. /OLOCK Y

The /OLOCK Y signal shows if the AES/EBU input relating to channels 3 and 4
is locked to the signal applied to its input. This signal is used to fail
channels 3 and 4 when the Y channel input is gselected as 'digital' instead
of analogue and the AES/EBU receiver is unlocked.

5.18. /OLOCK Z

The /OLOCK_Z signal shows if the AES/EBU input relating to channels 5 and 6
is locked to the signal applied teo fits input. This signal is used to fail
channels 5 and 6 when the Z channel input is selected as '‘digital' instead
of analogue and the AES/EBU receiver is unlocked.

5.19. /REFAMP ERR
The /REFAMP ERR signal, when low, indicates that the amplitude of the
external 16 MHz signal is out of the specified range. This signal is used

to either fail or set good the EXT_clock_Fail LED on STATUSZ.

5.20. /REFFREQ ERR

The /REFFREQ_ERR signal, when low indicates that the frequency of the
external 16 MHz clock source is out of the specified tolerance. The signal
is used to make the decision whether or not to fail the EXT_Freq_Fail LED
on STATUSZ.

5.21. /RAIL FAIL

If one of the supply rails to the CODER fails this input (bit 1 of
VALID IP) will go low. Therefore, a fault condition is indicated causing
the Dig_Fail LED on STATUS2 to be extinguished and all the channels to be
failed.
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5.22. A or D Input Port (UN26/102)

The A _or D port is used by the CPU to acquire the state of the external

analogue or digital input select lines.

The port also carries the signal

which states whether or not the HDB3 output is working correctly, Channel
fault outputs as appropriate are failed if an error occurs.

DATA BUS BITS ASSOCIATION
D7 NOT USED
hl NOT USED
D5 NOT USED
D4 NOT USED
D3 HDB3_OK
D2 /SEL_56
Dl /SEL_34
DO /SEL_12

5.22.1. /SEL 12, /SEL 34, /SEL 56

The state of these 3 signals determines whether the ADC or AES/EBU inputs
will be used by the CODER on a "per channel pair” basis.

The fault outputs for a channel pair will be failed if an AES/EBU input is
selected and the relevant input stage is out of lock.

5.22.2. HDB3 CK

The HDB3 OK signal reflects the state of the HDB3 output stage and data
Therefore if the line poes low an

monitor. This line is active high.

error is indicated.
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5.23. SIGX,SIGY,SIGZ INPUT PORTS (UN26/101)

The three input ports are used to input the six nibbles of 676 kbit/s level
signalling information associated with the six channels of audio. This
signalling information will typically be RDS (Radio Data System) data and
transmitter control signals. This data can be extracted from the bitstream
by using a NICAM DECODER with its signalling outputs connected to a NICAM
data splitter.

DATA BUS BITS ASSOCTATION
SIGX SIGY SIGZ
D7 MSB CH2 CH4 CH6
Dé ! CH2 CH4 CH6
D5 ' CH2 CH4 CH6
D4 LSB CH2 CH4 CH6
D3 MSB CH1 CH3 CH5
D2 ! CH1 CH3 CH5
D1 ! CH1 CH3 CH5
Do LSB CH1 CH3 CHS

Every 3 ms the CPU will read the status of the 3 input ports. It will then
put the read in values into dedicated RAM locations in the system RAM.

5.24. SIG _STRB OUTPUT PORT (UN26/101)

This output port is used to provide the channel pair signalling strobes.
These strobes, when low, indicate a signalling read cycle. Therefore data
that is to be represented as signalling information within the NICAM 3
bitstream structure must be valid on the input ports SIGX, SIGY and SIGZ
when the signalling strobes CH12 STR, CH34 STR and CH56_STR are low.

DATA BUS BITS ASSOCIATION
D7 NOT USED
D6 SIGNALLING STROBE
D5 NOT USED
D4 NOT USED
D3 NOT USED
D2 NOT USED
Dl NOT USED
DO OLOCK_SLUG

This port also provides the signal OLOCK SLUG which is used to control the
main CODER selection. This is an integrated version of the /OLOC REF
signal on the VALID_IP port. A high represents a good condition and will
initiate a changeover of clock sources to the AES/EBU reference clock
source. It must be noted that this signal will be set low during the
execution of the QUICKTEST routines regardless of the conditions of the AES
reference clock.
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5.25. Private RAM

The private RAM is used by the processor for all local processing. The
private RAM holds all stored parameters and is the primary work area of the
CPU.

5.26. System RAM

The system RAM is used mainly by the sequencer. However at every reset and
at an interrupt the CPU will request access to the SYSTEM RAM to write
framing lnformation, justificatlon bits and signalling information. Due to
the method of testing the gate-array, the CPU will also read samples from
the X channel from the system RAM.

5.27. Stacks

The CPU has two stacks. The first (STACKl) is used during the data
processing and the other (STACK2) is used for the QUICKTEST AND SELFTEST
routines. STACK! is initialised to the same value (47FF hex) each time the
CPU is reset (i.e. once every 3 ms). STACKZ is only initialised to a fixed
value (46FD hex) on 'cold reset' or if it is out of its legal bounds.
Subsequently its value is saved in the variable (STACK) when the self-test
gets Interrupted and restored (within file INITSYS.SRC) after the main
bitstream processing has been done,

5.28. Front Panel Displays

Int_Clock © ® AES Clock Fail
CH.N fail e e EXT_Clock Fail
CH.l fail o e EXT Freq Fail
CH.2 fail e ® X _AES_Selected
CH.3 fail o @ Y_AES Selected
CH.4 fail o @ Z_AES_Selected
CH.5 fail e o HDB3_Fail

CH.6 fail o o Dig_Fail

The left hand LEDs are the copy of the executive outputs. The right hand
LEDs show further system status.

The main test routine is executed as an infinite loop that is interrupted
externally. Before testing begins, the previous state of the procedure is
restored, Registers AF, IX, IY, HL, stack pointer, flags and accumulator
are restored f | MEmOory.

5.29. Parity Collector EAL and 2048 Level Signalling

This PAL is used to convert the parity error bits that come from the Gate-
Array in serial fashion to parallel. The PAL does this by monitoring the
Gate-Array commands and shifting in the data on the Gate-Array parity bus
(pin34 1C27) when the collect parity bit command (RCLP) is executed by the
Gate-Array. The other function of the PAL is to read the 2048 level
signalling bit. The sequencer provides a strobe pulse (pin 8 of the PAL)
that signals to the PAL to latch the data on the pin 3. This is the 2048
level signalling bit input point. The signalling bit is then written into
system RAM under the sequencer control. The CPU then combines the
signalling bits into a word with the frame alignment bits.
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5.30. 676 Level Signalling

The NICAM bitstream hag capacity for carrying signalling data together with
the audio. With each channel there are four signalling bits sent every
3 ms. These bits are used for remote switching of transmitters and to
convey RDS (Radio Data System) information. The CPU grabs the signalling
bits from the opto-coupled inputs when the strobe pulses are low. The
signalling bits are storad in the SYSTEM RAM, where they will be extracted
by the sequencer and placed into the outgoing bitstream.

5.31. ADC Block

The ADC block uses channel select inputs and a strobe pulse to supply the
data to the system data bus. The three channel select lines represent the
channel number of the next sample required. The strobe line pulses when
the system is ready to accept the next sample value. The sample value
(l4-bits) is placed on the 16-bit system data bus left justified, ie, msb
of the sample value is the msb of the system bus. When the strobe line is
not active the ADC block presents the bus with a high impedance. The
strobe pulse and the channel select lines are provided by the sequencer
thus the timings are determined by the sequencer code generating software.

5.32. AES Block

There are three identical AES input circuits for X, Y and Z channel pairs.
These circuits are on UN26/101. The main component of each block is the
SAA7274 AES DECODER chip which takes the input and converts the data into
I?S format. Each chip produces its own clock from the incoming bitstream,
Before the audio data can be presented to the system RAM it must be
converted into a parallel, 14 bit, NICAM sign and magnitude format word.

5.33. Audio Input Format Selector (UN26/102 U85)

The MK II NICAM CODER can accept audio inputs (analogue) or digital inputs
in the form of 32 kHz sampled AES/EBU signals. It is only possible to
select inputs in pairs, ie, a channel pair could be 'digital' and the other
2 channel pairs 'analogue', The analogue/digital input selection is
controlled by PAL UB5. This PAL acts on the information provided by the 3
select address lines (/SEL12, /SEL34, /SEL56) produced by opto-coupler Ub4.
The select information is decoded within the PAL to determine which strobe
pulses need to be sent to which data buffers. There are 3 strobe signals
affected by the select lines. They are /STRADCA, /STRADCB and /STRAES.

The channel read juence is 1 3 5 2 4 6 as shown below. Therefore channel

| is read first then channel 3 etc. The /LADC pulse is used within PAL U85
to gate the outputs /STRADCA, /STRADCB, and /STRAES.

—_—
— g ——

/LADC CHI CH3 CH5 CH2 CH4 CH6

—_— -_— e _— [R—
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5.34. AES De-serialisersg Block

The heart of the AES de-serialiser block is the AES_IF2 PAL U54. The AES
de-serialiser block consists of 12 sixteen bit, shift and store, registers.
Two of the 16 bit registers are associated to each channel. The AES data
words are serially output from the SAA7274 on the negative edge of CDR3.
The data is loaded into the respective shift registers under the control of
the AES_IF2 PAL. The PAL produces 16 clock pulses to load sixteen of the
avaliable 24 bits into the shift register. The next audio word will be
output from the SAA7274 when there is a transition on the LWSAB line. The
LWSAB signal has an unequal mark space ratio and forms the left and right
word g8elect signal.

Having loaded the shift register the data is then transferred to a storage
latch by a strobe pulse produced by de-serialiser PAL U54. The digital
audio word held in the storage latch will be available on the data bus on
the nepative transition of the appropriate read pulse.

5.35. Monitor DAC Interface

The monitor DAC interface is resident on the UN26/102 and performs 4 basic
functions.

(1) 2's Complement to Sign and Magnitude Conversion

14 XOR gates, U79 - UB2, are used to convert 2's complement data, from
either the ADC's or the AES input stages, to sign and magnitude data. Sign
and magnitude is the sample data format used by the gate array and the
NICAM transmission system.

(2) Placing Audio Samples on the System Data Bus

Buffers U71 and U72 transfer audio samples in the sign and magnitude format
to the system data bus using the /LADC signal from the sequencer.

(3) Sign and Magnitude to 2's Complement Conversion

This stage of data conversion is necessary to check that the ADCs
themselves are working and sample data buffers U7l and U72 are operational,
This ensures that the audio sample data has been transferred to the system
data bus before it has been processed by the monitor DAC block.

{(4) Serialising of 14 Bit Audio Sample

The function this part of the circuit is to serialise a l& bit sample
such that it is in a format acceptable to the Philips SAA7220 filter chips.
The 14 bit audio sample is parallel loaded form the CHKDAC bus into 1 of 6
shift registers (U36, 40, 41, 48, 50, 51) under the control of the DAC
de-serialiser controller and read pulse generator PAL U85.

The de-serialisers require 16 clock pulses to shift the loaded data out, a
chip select signal, and a mode select signal which determines whether the
shift register is parallel loading data or serially shifting the data out,
These signals are derived from the DAC de-serialiser and read pulse
generator PAL.

The 4 times oversampling and filter stage requires left and right audio
samples to follow each other serially. Therefore 2 shift registers with
their outputs connected together are required. One of shift registers will
provide the left channel data and the other the right.
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5.36. 4 Times Oversampling and Digital Filtering Stage

3 oversampling filters are used within the CODER. The filter chips are the
Philips SAA7220. The SAA7220's are used in conjunction with the Philips
TDALS54)1 DAC. The filter chips are resident on the UN26/102 and perform 4
functions.

(a) 4 times oversampling.

(b) Digital filtering

{(c) Interpolate erroneocus data

(d) Provide a digital output conforming to the Phillips/Sony digital
audio interface standard.

Only 3 out of the 4 functions of the filter are used within the CODER
design. The data interpolation function is of no use since the samples
from the ADC or the AES input stage are what we want to listen te. Thus
the ERR input on the SAA7220 is held low.

The filter chips require 4 signals conforming to the Philips I?S protocol.
This serial data transmission protocol consists of data, data clock, word
select and an error flag.

The parallel samples from the ADC or the AES input stages are converted
into the serial format by the DAC interface. The serialised samples

constitute the data input required by the filter chips,

The data clock is CDR3. CDR3 is the 2048 kHz clock generated by the
sequencer counter chip U5.

5.37. Cosited/Interleaved Sampling

The NICAM transmission specifies an interleaved sampling process which
means corresponding left and right audio samples in the digital domain
represent analogue values taken half a sample period apart in time. The
digital filter and DAC in the CD2L/41 are designed for use in compact disc
players employing co-sited sampling which produces no time difference. It
thus is necessary to delay the right channel audio data by half a sample
period to achlieve correct timing if interleaved sampling is being used.
The digital filter IC outputs a bitstream of serial left and right at four
times the original sample rate. Each sample is 16 bits long and there are
two of them, so one half period of the original sample rate corresponds to
(16 x 2 x 4)/2 = 64 bit periods at this 'over sampled' rate. The CD2L/41
can be selected to work with either interleaved or co-sited monitor outputs
as follows:

From the shift registers the data line passes through a selectable delay
network that has the effect of delaying right channel samples by half a
sampling perjod if alternate sampling is required; co-sited sampling passes
the data through. Describing channel l: The data (DABD) emerges from U54
and is passed to both the octal latch (U69) and dual 64-bit shift register
(U56). If co-sited mode is selected, the /CLR line on the latch is held
low which causes the three-state buffer (U67) to pass the DABD signal
straight through. When interleaved mode is selected, the /CLR line is held
high. WSBD (which flags whether the next sample is for the left or right
channel) is latched by U69. When this result is low, U67 is enabled and
passes data through as for the co-sited case, (left channel).

When WSBD is latched high, U68 is enabled causing the delayed version of
the data to be passed through, (right channel),
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5.38. Analogue OQutputs

The analogue outputs on the CD2L/4l are monitor outputs of the audio inputs
(which can be AES or ADC). They are produced on the €09/14 card. The
input signals are serial data, digital commands and clock; these are routed
to the on-card DAC chips. Each DAC package is a dual channel device. The
uppermost chip handles channels 1-2; the middle one, channels 3-4; and the
bottom one channels 5-6. In the following description, 'X' has the usual
meaning of 'don't care'; ie, UX0l means UlOl, U20l etc, as appropriate.

The DC offset of the DAC is controlled by an auto-zero servo loop,
comprising an integrator, (UX0l b), and a current source (QX01,QX04) which
balances the current sink within the DAC. The non-inverting input of
UX0l b is connected to zero-potential reference. Any difference in voltage
between the reference and TPX03 creates an error output from the
integrator, which modifies the current in the grounded-base current source
QX04. This in turn influences the gate-source potential of QX0l,and so
controls the magnitude of the current source into the summing-junction
UX0la, pin 2. The DC offset at TPX03 is thus dynamically controlled to
zero, with limits of accuracy equal to those of the OP-AMF. UXO!l b,input
offset voltage: 13 mV max.

The J17 network comprises RX03, RX04, CX0l, CX02. The low-pass filter
comprises RX05, the combination of RX06, RX07, RX08 and RX09, coils LXO0l,
1LX02 and capacitors CX03, CX04, CX05. The filter has a Gaussian response
to the -6dB point, so as to achieve a flat group-delay in the audio pass-
band and a corresponding transient step response with very small overshoot.
The -3dB cut-off frequency is nominally 40 kHz, and the stop-band
attenuation at four fold over sampling frequency, (128 kHz) exceeds 40 dB.

There is a balanced output stage, which provides a sending end source
impedance equivalent to 45 Q in series with 100 puH. This is optimum for
driving un-terminated twisted pairs. The output stage can also drive into
600 Q. LX03 is a common mode filter which prevents RF being fed back from
the line.

Protection against accidental mis-connection or short circuits is provided
by the positive temperature coefficient resistors (self re-setting fuses)
RXl4 and RX15 in conjunction with diode clamps and relatively low voltage
shunt-regulated supplies.

5.39. AES/EBU Qutputs

As well as providing six channels of analogue audio, the CD2L/4l also
provides digit»' audio AES/EBU monitor outputs. The three XLR plug
connectors on t back panel carry three AES feeds, (channels 1/2, 3/4 and
5/6). The Philips SAA 7220 ICs, (U28, U44 and U54), provide an output on
the DOBM line, (pin l4), which is close in format to an AES/EBU signal.
Minor changes to the bitstream convert the channel status data from
consumer to professional format. The circuit to do this is based around
two PALs, a buffer and a transformer providing a balanced earth free output
as required.
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5.40. Parity Collector PAL (UN26/102)

This PAL consists of two parts. One is a 7- bit shift register and the
other part is a latch. The shift register is used to convert the parity
error flags that are produced by the Gate-Array into a 6/7-bit parallel
word. The conversion is done by shifting the state of the parity bus of
the Gate-Array when the Gate-Array outputs the parity bit (The PAL monitors
the Gate-Array commands for that). The sequencer controls reading of the
parity bits that have been converted to parallel format in the FAL's shift
register to the system RAM. The parity bits are converted to parallel
words in the PAL so the CPU would be relieved of this time consuming task
when preparing channel housekeeping words. The other function of the
Parity Collector PAL is to collect the 2048 level signalling bit. The
signalling bit is latched under the sequencer control (pinl2 IC20). This
bit is then written to the System RAM under the control of the sequencer.

5.41. AES_IF2 PAL (UN26/101)

The AES_IF2 PAL is responsible for controlling the 12 AES/EBU data de-
serialisers U27 - U38. The PAL produces the necessary clock and shift
pulses to enable the double registers U27 - U38 to function correctly. The
CLOCKL and CLOCKR signals are a gated 2048 kHz clock. These signals will
have 16 clock pulse present on them. This allows the double shift
registers to take in the 16 bit word from the AES/EBU receivers.

The PAL also provides another signal, F_SYNC. This signal is used to
synchronise 2 CODERS when a reference AES/EBU clock source is present and

active on both CODERS.

5.42. HDB3 and Sequencer Controller PAL (UN26/102)

This PAL provides all the necessary control signals for the hardware
sequencer. The PAL also contains the HDB3 data monitor which produces the
HDB3_OK signal.

5.43, DAC Data De-serialiser Controller and Read Pulse Generator PAL
(UN26/102)

This PAL controls the operation of the six parallel to serial converters on
the UN26/102 that are used to serialise the data destined for the DAC's.
The PAL also produces the six channel read pulses used by the CODER.

5.44. Misc PAL (UN26/102 U35)

This PAL controls the virtual to physical page mapping and CPU wait states.
The RAM is split into four physical pages each of 2048 16 bit words.
Physical pages 0 » 2 are allocated to pipeline stages 1 - 3 and the
mapping is switched every 3 ms. Page 3 is a general purpose page and is
not switched. The sequencer is responsible for changing the allocation of
pages to pipeline stages every 3 ms in such a way that pages propagate
through the pipeline.

When the CPU wishes to access the system RAM this PAL either grants the
request, or if the sequencer (which has priority) is using it, the CPU is
put into a wait state until the RAM is available.
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Monitor the waveform at the output of the J17 de-emphasis network. This
should be a squarewave of 103 mV amplitude which looks like the waveform at
TPX0l. The squarewave should not have more than 5% tilt.

6.24. Analogue Monitor Card (C09/14)

Measure the voltage at the output of each 3-terminal regulator and each
10 volt zener regulator. The 15 volt regulators, U710 and U711 should have
an output voltage between 14.25 and 15.75 volts. The 5 volt regulators
UX08 should have an output voltage in the range of 4.75 and 5.25 volts.
The 10 volt regulators, D708, D709, D712, D713, D716 and D717. Across each
of these diodes there should be a voltage between 9.4 and 10.6 volts,

6.25. Line Driver Output Stage (CO09/14)

Adjustment of the output DC offset. The DC output must be less than 1 mV,
The card should be powered-up for at least 10 minutes before this
adjustment is made. Measure the line-to-line DC voltage at the output with
a digital voltmeter with 1 mV resolution. Adjust RX12 for zero.

6.26. To Check Harmonic Distortion (C09/14)

Using a J17 emphasis network consisting of a 30 k) resistor, 10 nF and
1.2nF capacitors, all in parallel; connect this network between source and
TPX01l. The source is a low~distortion audio generator. Inject a | kHz
tone via the emphasis network to TPX0l. Terminate the line output in 600
Ohms. Select AES inputs on the testbox. Set the tone level feeding the
emphasis network to give +8 dBm across the 600 Ohm line termination and
measure THD + noise over a 22 kHz bandwidth. The percentage THD + noise at
1 kHz should be less than 0.01% (80 dB separation).

In the event that the THD figure is not met, check the THD of the tone
source. A spectrum analyser is useful in diagnosing other causes, such as

spurious noise pick-up, RFI, earth loops, etc

6.27. Channel Monitor Output Stages (C09/14)

6.27.1. To Adjust the Output DC Offset

Verify test 6.25. above, by checking that with no audio tone or programme,
the DC voltage across the corresponding line output (i.e. the line output
from which the channel monitor is driven) is less than 1 mV. Adjust RX43
for zero DC at the channel monitor output, (line to line).

6.27.2. To Check the Harmonic Distortion

Inject a low distortion 1l kHz tone via network A to TPX0l, as described in
section 6.25, above. Check that the channel monitor output is +8 dBm
+0.2 dB when terminated in 600 Ohms. Measure THD + noise at the channel
monitor output. The percentage THD + noise should be less than 0.01%
(80 dB separation).

6.28. Group Delay and Frequency Response

Using the J17 pre-emphasis network as described in section 6.23.5.(b)
above, feed in a i kHz squarewave/pulse to TPX0i, and set its amplitude to
give an output squarewave at the line output, of about 1 volt peak-to-peak
amplitude. Note the magnitude of any tilt or overshoot no the output
waveform. Tilt and overshoot should not exceed 5%.
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If the waveform is incorrect, first check the 'scope probe compensation by
monitoring the signal generator squarewave output. If that is correct,
then examine the components in the J17 de-emphasis section and/or the 5th
order low-pass filter.

6.29,. DAC Gain Adjustment (C09/14)

Feed in a 400 Hz +5 Hz tone at a level of +8 dBu to the relevant ADC input.
The audio tone levels should be set exactly, on properly calibrated
equipment.

Set each of the gain-set potentiometers RX07 such that the main audio
output levels are +8 dBm, when the outputs are terminated in 600 Ohms. If
an EP14/1 is used, this will ensure +0.2 dB accuracy (0.1 dB for the level
monitor, 0.1 dB for the attenuator).

If more accurate level measuring equipment s available, it should be used,
A faulty DAC may prevent the correct levels being achieved - check by
substitution. The 'gain' of the system measured from a signal, (fed from a
generator via network A to TPX0l), to the audio output is about -10 dB.

6.30. Frequency Response: ADC + Monitor DAC

Set the sweep generator output to 0 dBu, and the sweep span to encompass
20 Hz to 15 kHz. Feed the generator into each channel input in turn, and
observe the response at the corresponding channel output. The audio output
level, terminated in 600 Ohms, should be flat within 0.2 dB up to and
including 10 kHz and within +0.3, -0.5 dB above to 15 kHz. If the
frequency response is outside of these limits, check for incorrect value
components.

6.31. Third-Order Inter-Modulation Distortion

Two tones are input to the channel under test. A two (equal amplitude)
tone generator is used. Alternatively two separate generators can be used.
The tone frequencies should be approximately 11.5 kHz and 12.5 kHz, and
each of a level approximately -2 dBu. (This corresponds to an envelope
crest of +4 dBu). The intermodulation products should each be separated
from either tone by at least 50 dB.

The intermodulation products at 10.5 kHz and 13.5 kHz at the output from
the monitor should be viewed on a spectrum analyser.

If these fipures are not met, check for any residual intermodulation in the
source, If intermodulation persists check if it is present on the
monitoring output as well as the main output. If yes, check the ADC
(TPX03). If no, examine the Op-amps in the faulty signal-path.

6.32. Inter—-Channel Crosstalk and Qutput Phasing

Set the audio generator frequency to 10 kHz, and feed its output to one
analogue input channel of the CODER., Verify that there is signal at the
intended analogue channel output. Selectively measure the outputs of the
silent channels. (A spectrum analyser can be used, or other selective
meter which provides an effective noise floor at least 85 dB below the tone
level). The crosstalk ratio should be better than 75 dB.

D.& E.D.H.B. A.1093(90)
Pape 42 of 48



Issue 1
6/11/90

To check the output phasing, modulate all 6 channels simultaneously, at any
convenient frequency. Connect one channel of a double-beam oscilloscope to
one side of a line output and synchronise the oscilloscope to this channel.
With the other oscilloscope probe, check each main and monitor (quality-
check) output in turn, (measuring from the equivalent side to ground), and
verify that they are all in phase. All channels must be in phase.

Do not attempt to measure the line-to-line signal with a grounded
oscilloscope: the line outputs are balanced, but not floating. Measure
either side to ground, but always the same side. If there is a phase
error, this can only be either a wiring fault to the connector, or a cross-
over in the windings of the common-mode f£ilters LX4l1. All outputs have
their 'hot' side on the 'a' row of the output connector.

6.33. AES/EBU Qutputs (UN26/102)

Connect the AES/EBU output under test to a known working AES/EBU input.
Connect an analogue audio signal to the channel that relates to the
suspected digital channel pair. Place the UN26/10l1 on an extender. Using
a pair of headphones monitor the main ocutput relating to the channel that
the AES/EBU signal was inserted into. Now monitor pin 2 of the relevant
ADIC chip. If the Digital output is of the correct frequency and contains
preambles in the correct place then pin 2 of the ADIC will be at logic '1l°'.
However if pin 2 is at a logic '0O' or oscillating between logic '0' and
logic '1' then check the associated EBU 1, EBU 2 PALs and associated line
driver. If the PALs Redcodes are correct and the line driver is
functioning correctly then check the related oversampling filter (SAA7220).
Monitor the DOBM output of the device. This should be a bi-phase mark
signal having bit widths of 488 ns.

6.34, HDB3 Qutput Driver (UN26/102)

Place the UN26/102 on an extender. Monitor PLla 6 and PLlc 6 terminating
the measuring points with 75 1. The mid-pulse amplitude of both the
positive and negative going pulses should be between 2.1 V and 2.6 V. The
pulse widths should be between 219 ns and 244 ns. In the event of
incorrect operation work backwards checking the pulse inputs to the driver
at U83 pins 3 and 6. If these are incorrect, then check the NRZ input to
U45, pin 1, and the clock at pin 2.

6.35. Clock Recovery (HDB3 monitor UN26/102)

Place the UN26/101 on an extender. With SKC terminated with 75 0 monitor
TP!L. There should be a sine wave of approximately 150 mV peak-peak
amplitude, Adjust L3 for maximum amplitude at TPl. If no signal is
present on TPl look with an oscilloscope at the base of Q8. A series of
pulses directly related to the clock should be seen. In the event of no
signal being present check the CK output, pin 10 of U45. Monitor pin 12 of
U86. There should be a l:1l square wave at 2048 kHz present on this pin.

6.36. HDB3 Data Recovery (UN26/102)

Place the UN26/102 on an extender. Terminate the HDB3 output at SKC,.
Monitor the HDB3_ok signal. This signal should now be at a stable logic
o',
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6.37. HDB3 Output Data Monitor (UN26/102)

For the data recovery mechanism to function correctly current must flow
through the current recovery transformer L2. Place the UN26/102 on an
extender. Using an oscilloscope monitor TP2 with SKC unterminated. The
HDB3 _OK line (pin 5 of UB9) should be toggling between logic '0' and logic
'1'. Now terminate SKC with a 75 0 load. The HDB3 OK line should now be
at a stable logic '0°',

6.38. Nolise Generator (UN26/102)

Place the UN26/102 on an extender, Monitor pin 7 of U65 and adjust Rl2 for
1.5 V peak-peak noise amplitude. If the noise amplitude is low but U65(b)
and associated components are in order, it may occasionally be necessary to
change D9.
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Appendix A

Sequencer Controller (UN26/102)

OUTPUT| U58

PINS
20 P536
21 AATS
25 0310
26 8868
30 1871
31 BFOC

Sequencer Counter Chain (UN26/102)

OUTPUT

PINS U2 u3 Uk U5
19 C30F 5468 2169 OHU4
18 2U37 6093 5348 CAA7
17 PASC 94AP 7925 931F
16 uu78 185F 69H9 96FC
15 6361 UFH2 0000 41PA
13 77P8 1649 C53u 6491
12 P425 628U 873F A38F
11 2P4C 7244 Ul2é PUH6
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Sequencer PROMs (UN26/102)

INPUT Ulo U9 us u7 U6
PINS
2 U4PO U4F0 U4PO U4P0O U4FP0
23 UO3F U03F UO3F UO3F UC3F
21 4671 4671 4671 4671 4671
24 A9H9 A9HY ASHO A9H9 A9H9
25 H6BA H68A H68BA H68A H68A
3 38A2 3842 38A2 38A2 3842
4 53CA 53CA 53CA 53CA 53CA
5 0920 0920 0920 0920 0920
6 42C6 42C6 42C6 42C6 42C6
7 U4P8 U4F8 U4P8 U4PB U4P8
8 CA69 CA69 CA69 CA69 CA69
9 53FFP 53FP 53FF 53FFP 53FF
10 U452 U452 U452 U452 U452
OUTPUT
PINS
19 C30F 5468 2169 CHU4 FA4T
18 2U37 6093 5348 CAAT 3812
17 PASBC 94AP 7925 931F 562F
16 uu78 185F 69H9 96FC 1P3U
1 6361 UFH2 0000 41PA PF2P
13 77P8 1649 C53Uu 6491 0920
12 P425 628U 873F A3BF U9AF
11 2P4C 1244 Ul26 PUHG U4lF

Sequencer QOutput Latches (UN26/102)

OUTPUT| U220 uls ul7

EINS
2 0120 99u2 86UA
5 6FUU 77EC UACP
6 F22F 51F6 7590
9 F39P 3248 7U51
12 53H9 ADUS 8UlU
15 3HAA 4C65 2250
16 35H4 498P 954U
19 20P2 5H53 6F65

D.& E.D.H.B. A.1093(90)

Page 406 of 48



Issue 1
6/11/90

System RAM Address Bus Latches (UN26/102)

OUTFUT us8 v2l
PINS

2 CoA2 PA28

5 7014 ouge7

6 3126 3715

9 6772 XXX

12 88ucC XHXX

15 717F 50CF

16 1P13 UF47

19 369P Co6l12

Misc PAL (UN26/102)
device pin no. signature
Ul2 20 9249
Ul2 22 6021
Uiz 27 H8CH
Ul3 20 9F33
Ul3 22 6021
Ul3 27 HBCH
Bus Controller PAL (UN26/102)

device pin no. signature
Ull 4 4604
Ull 5 94L6A
Ull 6 44PU
Ull 7 B613
Ull 8 73ur
Ull 9 1P98
ull 10 0000
Ull 11 0000
Ull 12 028BA
Ull 13 1pP98
Ull 14 HBCH
Ull 15 HBCH
Ull 16 6021
Ull 17 44BP
Ull 18 HA37
Ull 19 9F33

XXX = UNSTABLE
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System RAM (UN26/102)

device pin no. gsignature

ule 12 4PFP6

Ul9 13 HA25

Ul9 15 0000

ule 18 0OX

Uig 19 XX XXXX = UNSTABLE

AES/EBU Data De-serialiser Controller PAL (UN26/101)

device pin no. gsignature
Us4 2 954U
Ub4 K] HI1P8
us4 4 6740
US4 5 H5U4
US4 6 4H9A
US4 7 XX
US4 8 XXX
US54 9 0000
U54 10 0000
US4 11 2250 XXXX = UNSTABLE
APPENDIX B

A table of proprammable devices and their REDCODES

Card IC No.| Name Type Redc’' [F/F No.
UN26/101 U45 CPU_PROM 271284 F5478A
UN26/101 U54 AES_IF 2 EF610DC| 0011 F10964A
UN26/102 us7 SEQ CONT+HDB3 MON EF910JC] lF5A F110338
UN26/102 Uss DAC CONT+READ PLSE GEN EP910JC}| 7769 F10954
UN26/102 Ull BUS CONT 16R6 2340 F1ll11A
UN26/102 Ul4 PCOLL 20X8 EEFF F10944
UN26/102 Ule MISC PAL 16R4 8F51 Flll0aA
UN26/102 u26 EBUl PAL EP610DC| E436 F1041B
UN26/102 uz27 EBUZ PAL EF610DC| ABB4 F10428
UN26/102 U42 EBUl PAL EP610DC| E436 F1041B
UN26/102 U4 3 EBU2 PAL EP610ODC| ABB4 F1042B
UN26/102 Us2 EBUl PAL EP610CD| E436 Fl041B
UN26/102 Us3 EBU2 PAL EP610DC| ABB4 F1042B
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‘-b"‘ ; CET
No. | OFF DESCRIPTION REF BBC REF. OR DRG. No.
' 10 | 2 Y cos/&
‘ 11 1 lod co2/1+
' 12 | 1 BH aun2s /1ol
' 15 | 1 PAUNSE/I02 - cusToMsSED T PSK E753 A4
| 4 |1 o P& /51
’ 15 | 1 |¥|EVROCONNECTOR PIANKING KIT (PN 23) - OobL322L
’ 16 | 1_|x| copiNG BaR, PLASTIC o284
b 17 |74 [¥*|PB> RUNNERS , PLASTI C — OLZS54L4E
18 | 6 [¥|PBd MOUNTING BLADE ,VERTICAL  RS533-LAT
t 12 |6 k| CRIMP coONNECTOR , INSULATED , RS 533 -00S
[ PLLGS 4 SockETS
‘ 20 |70 K| SOCKET  EIXED, bl POLE , PBd MoOoUNTING SZ27870 — 06100867
| (10) SKL,SKM, SKN, SKO, SKFP. SKO, SKR,SKS, SKT, SKLI,
21 | 2 |¥| sockeT, FIXED, 11 PoLE |, PBRAd MouNTING S27892 — O328332
(2) skX,s5KY.
22 |1 |¥|SOckET, FIXED, 5b POLE VARICON $27952 — o266311
(1) SKK
£ 5 S
£y £ 23 | 1 |%| SockeT. FixED, 37 POLE D TYPE 527819 — o4sS4-L2
£3 . (1), S
5 E_E
~ O
gl & H 24 | 1 | ¥ SOoCkET, FIXED, 25 PolLE , D TYPE S2781°2 — 0251294
gy . (1) SKF
l.s E
8°t [25 [ 1 |¥|SockET FixeD, 15 poe D TYPE $278719 — oa5128¢
£E 5 (1) skB
8% 7§
1§ c . ¢ [26 | 1 [¥|sockeT Fxen, & POLE B TrPE S2781D — O4DIRTS
Reo
1:_,; g 8 g (1) sSKAA
EazVv
(S8 E2 127 |1 |¥| SockET FIXED, 3 POLE, MAINS. S27700 — OOEIOSE
f%n ¥ ; = (17 SKZ
R
A g 2128 | & |¥| SockeT FIXED, BNC, OPEN CABLE ENTRY SE27508 - O23652<
ok (=) SKkC , SKD , SKE .
G
: 22 | <4 SOCKET, FIXED,=R POLE XLR. SK&G,H,I,T. S277233 - 023A85/65
B CDD2L T ois, | NEF T4 ED
' BC TPD 2
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o | O DESCRIPTION -CT | BBC REF. OR DRG. No
30 | B |¥|[PLUG, FIXED , 3PoLE XLR S249332 — 002 1R27%
=) PLAa, PLB®, PLC,
21 |1 Rl PLuC, FIXED , 3] POLE VARICON S25IS3 - O205D84
(1) PLD. |
32 |11 |¥| SockET TERMINAL , STRAIGHT ENTRY, FREE S278293 —O327 5539
33 |11 K| INSLLATOR, SockET TERMINAL 527893 — ©379555
DL | 2 SPADE CONMNECTOR, CRIMP FEMALE . —DE6E2DIAHE
5 |94 |¥| SOLDER CONTACT , VARICON S25124 — ©21027&6
2b | 1 PK|INSULATING CovER, RED , XLR SZ251931 — C4Cc2B4-4
237 | & |*%|insueRTIVG WASHER -04E63005
2B |28 W T-RAP FOR 1 S-==.0 A SIDI00 —02520641
=9
SARLE
4o [1m|¥| PF1/7 S17355 — 038219%
L1 |AJR |id PUF1/3M DBLACK S1L708 — DO201540
£ < 42 |AJR | PUF1/2M PINK S1F70B — O37586C
o =
2.3 4.3 AR PUF1/3M PRoWN Si1p708 — OZ20150E
o 2
©r  [hg [AR|e{PoF1/am  RED S14708 — 0201532
Y L
o =
s ; W5 |A/R M) PUF1/23M  ORANGE S14708 — OZ01488
b C
S
E. [4b [AR KqPUF1/3M  YELLOW S14708 — O26755¢
i & c
B8 ©
"% (7 [AR e pora/am _ GREEN S14708 — 0201496
0 £ 0
A
§58 [%e [wr P /a2 BLUE S1h708 — 020747
&t
G B
) ]
- 49 |AR W PUF/3M  VIOLET Si708 — O201567
B c
-
'3 2 4 [ 5O AR et PUFY /2M RED/WHITE Sih70B8 — O4kob18C
v, E
s Y G
© % 8159 [ar pe|PUF1/3M  SLATE S14708 — OZ0151¢
I
' 2 1 DRN. | ‘WPF D &ED
~ BC CD L 4 TPD A
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ITEM | N cCcT
No. | OFF DESCRIPTION hEF BB C REF. OR DRG. No.
5Z |A/R ¥4 PUF1 /3M ORANGE /WHITE 514708 — o406023
53 |A/R K4 Pur1 /2mM  SILATE [/ WHITE S14708 - ocuoe121
5S4 |A/R WH POFT /30 BROWN | WHITE S1h708 — o406713
55 |A/R H PUF 1) 3M  GREEN/ WHITE S1h708 — OLko105
56
57
58 |Ale PENZ/4M  BLUE /WHITE 512403 - ©0216919
52 |AR B PSN2 /UM OrRANGE/ WHITE S12403 — O21927
bo |AR [¥HPSN2/4M GregN /WHITE S12L02 — 0216932
61 [AR [¥| PONZ /L RBRowN [/WHITE S12 03 — O0216%94-32
L2 e WH PSN2/4M StLaTE /WHITE S1240 3 — O276251
L3 |AR M PSNZ /4m  PrRowN [/ RED S12403 — 0216994
b4 AR Wt PEN2 /LM GREEN [RED 512403 — 0216986
&5
66 |A/R H PuN1/1M  BLACK S1hb2t —021568
67
5 s |68 [AR P PUF1/SM  BLLE S14739 - ©O20253X
o =
v ~
IS 9 AR MH PUF1/5M ORANGE. SIET739 - 0202505
92
o
L5 |70 |A/R | PUF1/5M GREEN S1h739 - 0202521
Y
e o
‘§; 71 _|a/R x| PUF1/5Mm  BROWN S14 73S — O2024835
. 6
£, |72 JaRpw|PuF1/sm  SLATE S14T3S - OZ21676%
D v C
b c g
£~ |73 |ARPHPUF1/5M  WHITE S14729 - 0276777
£i 8
‘ig S T4 AR | PUF1/5M GrREEN / YELLOW S1E7232 —CZ21b 78"
F -
e
io S
8 8 | 76
38
g Y - -
| DRN. | NMFF D& ED
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No. | OFf DESCRIPTION CST| BBC REF. OR DRG. No.
78 |AR |¥H SLEEVING , SYMEL | 15 mm BORE , WHITE 0Z54106
72 |50 \#| BNDING , WHITE , 2.5 4-x 3.0 BoRE S19768 —OO5205%2
Bo AR kH PUF1/6M  OrRaANGE SILE-708 — OZ2014-88
81 JAIR P PUF1/bM GREEN S14-708 — OZ201456
82 [A/RWH PUF1/LM Brown ' S14708 — 0201508
B2 |A/R K] PUF1/bM SLaTE S14708 — D201516b
B4 (Al ¥ PUF1/6M WHITE S14-708 — c20152 4|
!
85 |
B '
: 87 |OGni+ MAINS CABLE , b AMP , BCORE — ObO28 7k
FIXINGS
100 | & |HK|M3Ix16 LG, VARICON MOUNTING SCREWS S25135 — 03284157
101 |4 |[¥|Tack PosT ASSEMBLIES ., =P TYPE S25150 — O27732384
‘6 5 102
3§
K 103 | Z |[#|THUMBScREW KT (PAIR OFF) - 026769
gi: FOR FneiNGe ITEMS
s [o4|4 | [M2Ex8Lor, INSTHD, M.5., CHR,PL. 14
Y L
e o o
. : 105 | 10 M2.5xbla. Ms. Zn P, PAN HD i
.
>~ 0
WE, |106les| (M2 .5x10Le, Ms,Zn P, PAN HD 1% 21, 20
B - 5
B . 107
69
9o 0 [108]17 | [M3x8BLa, CH AL, Ms, INST HD 27,.29,20 34
bE g
Ly r G
o5 [1O2 [ 2 MByx Blar, Mo, Zn PL, FAN HD =
L~ s
3 g.ﬁé 1o |1 MBx 10, M.s, Zn PL, PAN HD 126
By =
B8 112 (24| |NuT. FuLL , HEX, MZ-5 20,21
- .. '
cDeL |41 s trr ZAET
TPD.
PARTS LIST D622 A4
APPDAAZ#. 2 SHT SoF 7

RAPIDOS 2770/87 (9



. _Tivis'_.d;!a-wing'f specificacion is the propercty of che British

Broadcasting Corporation and may not be reproduced or

S -
(V%)
V]
218
I | ™
U6l
~
1
ITEM | No. e
No. | OFF DESCRIPTION Rer | BBC REF. OR DRG. No.
113 |24 NuT, FuLL, HEX, M= E2,27.29. 30,31,
e |2 K| NUT, Lockmer, ms  BINX_ BX 215 06293973
15 |36 WASHER, PLAIN, M2 .5 LEo,AT.
M | 15 WASHER, PLain, M3 B, 2T.E295,X0.:
117
178
M9 |1 1X| PELIP, 6.4 & FixeD. S512095 —00s52513
1 1_gH MAINS WABNING LABEL. 26x BO , SELE ADHESIVE S 54977 — 0256984
121 | SOLDER TAG , SINGILE ENDED, M3
122 | 1 |¥| EAeTH TAG, DOUBLE ENTED —OL227176
123
124
125
12L]| ) K| SPACER M 5 5 pn, TAPPED — OZ71352
{4
8
B
2
5 1o | 1 CARTON CARDECARD TO SFEC ED/cp 2L )47
E
£
L
>
3 g Notes : -
i @ ¥ Denotes items supplied to the contractor on embodiment| loan
g g ¥+ Denotes items supplied to the contractor .on embodimen{ loan,
:6 requiring special costing or supply action by B.B.C.
£y @ %  Denotes components supplied and fitted by B.B.C. on ast.
oo e + Lenotes coded plug in units supplied and fitted by
o (]
o < B.B.C. on test.
E 2 @ ‘Denotes items supplied and fitted by B.B.C. on installafion,
v E . |
i |

oo
@)
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— ul, U2, U39
/63
555
ez i [red| /| [2mzssrsac ~o/98850
s 2 U4
£3: I
S ‘C-L o 65
Y, - 3
ees:  |/g@| / Z80A -CPU - 0503824
£8 s
g ° v43
B c E
'“ £ 5 /&7
'% E =
c 5
a2 : 5 |8 / LMD LO8 A -~ 0506597
" = 'S
) . : oo
§i1 ¢l
gz
'5‘3 £2 /70| / DIC 6116 LP - 05/885X
By " 5 U550
? E 2 c
Iz
- A
b 23 E Lz2] DIC 7AHCT 74N -0522073
B < T oo

vz

UN26//0/ eslh i Disipn and Egs et e
Porrs List ;Ez_ D 640 27 Aé
APPDLLZH 7 | Shee’ 7 of /0

RNADIDOS 9770/R7



s

is tne property of the British

L M s

Y D S oA e
15 drawing / specification

Tris

gl ~
S
ol
Zl .
1E
Oy
§
o
\
ITEM | No. iy
b e DESCRIPTION % | BBC REF. OR DRG. No.
/73
/74
/75| 3 DIC 74HCT 377N -0522152
U8, Uls, U440,
176
157 7 UCN S80/1 A ~ 0522274
ULT7
/78
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/81| / DIC 7LHCT 123N -0525722
v3
/182
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203 | & MZ-5 X/0Llg. pon hd rs Zr. p. >
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Shi. 8 Denotes items supplied to the contractor on embodiment loan
Liw 5 % +| |Denotes items supplied to the contractor on embodiment loan,
-EE 5 requiring special costing or supply oction by B.B.C.
.§ § 2 R 3 Denotes components supplied and fitied by B.B.C. on fest.
gg E © +| |Uenotes coded plug in units supplied and fitted by
9% & B.B.C. on test. .
.'.-.________ @ Denotes items supplied and fitted by B.B.C. on installation.. -
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BBC UNZ6//02 =
F . CKD. 3 4 A é
. Porls LisT D 640
" DS/PLA4 APPD.LZ B.4 Sheaet 2 or 9
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No. | OF DESCRIPTION CCT| BBC REF. OR DRG. No.
! A7 | 7/ 75 2, Medto/ Film, O HAw, 27 -~00988992
R
<8 | 3 S/, Metal Filwm, O-dpw, 2% -02Z02G600
, R30, R3/, R32
£9 | 2 /002, Merto/ £Fiinr, a-dw, Z2% - 0029007
R2G ,R27
’ 50
51 | 2 3302, Meto/ Filw , o 22w, 20 -0o099503!/
, RO, R45
52
' 53 | 3 AP0 2, AleFfa/ L ilpr, OFp, £ ~009904X
R33,R36, R37
S| 7/ S50, Meta/! Film, O 4w, 2% -0227953
) LS
S5\ 4 S, Mero/ Fler, OHApw, 224 - 009908
2/3
' 56| / /KB, Melal Film, O-4w, 2% - 0029484
R4/
57| 2 SIS, Mero/ Filler, OHAw, Z2% -0029)/0
. L7, 22/
S8 | / 2Kk, Metol!/ F/im, O-LW 226 -0059/37
R 39 '
' 52| 3 3ik, Merz/ Liller, ofAw , 22 -009936:
£/5, 223, R43
Go| / 2K7, Metol Film, O-4W, 2% - 009949:
] A
el |5 Sk3 , Meral/ Filmr, OHw, 226 -—coo2lal
e/, B/8, £70, P22, 28
] 62
55 ¢ 63| 2 SOk, Aeta/ Filenr, O -En/', 2% —0o8n 22«
T g o 24, R38
. 22
BE:
8y [&s5] / 30k, Meta/ Fidmr, O -2n, Z % CO228094
T #id
By 2 66 |/ 33k, Melo/ Film?, O 4W. 22%6 ~009925"
s § 229
%’E: z7 7 22k, MZ?"‘?/;I'/M, 0'4”, 2% -022807&
£2 55 42
i " =% [ea |/ 24k | Meital Film, O 4w, 2% - 0228 08¢
- R~ 40
$8:0 [@9]7 7Sk, Metal! Filer, OFn, 2% —0228/57
‘38 £2 £/0
Pugs | 79
AEo 5
sE3a |7/ /]| llook. Mertos FZlwy, O P 22 -0228/8]
E o € o/
P
BBC U/VZ@//OZ DRN. |bzv.272. | Desror ornd bovipmen’ Dep
TPD.
E— - =1 0D64034 A/
DS/ PLA4 Forrs List IS A A

' Shee? 3 o0Ff O
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ol 3o DESCRIPTION REF. BB C REF. OR DRG. No.
’ 73| / “Z70n x<4, S.L, 8 Pin. ~0L28/5X
<28
74
zZ5 | / LLT7 X F, S/liL, 8 PFPin -o428212
V=
Ze | / 47k x 8, S.l1.L., 9 P/n —0428054
R34, R35
7 | / /0k , Vorioble , 7op agjus? - 0483552
2,2
78
79
Diodes
so| 2 /IN400 G -0/02592
D/, DS
8/
82 | /4 INE]/ZLE8 -0/026/2
D/ — D8, D/O - D)3, D/8, DIS
83
84| / vZ /2M4L, Zener -O/47282
)
a5
e | 2 VZ IS5 M, Zener ~0)4T7345
/6 , D17
87
88
E Transistors
3 |g@s| 2| [BC /08, NEN. -~ 0520943
g Q5, @6
g 90
2
3 o/ 2 Bc /07, N PN ~ 0112266
£ Ql, a3
-
* %[ e8]/ BFY 50, NPN -0/1/3779
L2 Q7
a o
U o4
£2
..:(; 95| 2 VN IOKM, FET, N-Charnnel - 050/889
. Qz. Q4
5| 96
% E
= 97| 2 2N3904 -0lI22792
a8, as
ORN. |5 2. 772.| Desjorr ong/Lfovipmer’ Dep
UN26/102
- =—D64034 A/
Forts L7s7
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gl 2 DESCRIPTION CST| BBC REF. OR DRG. No.
Tronsformers //ndvcitors
98| 2 L/72269 (BABC) - 0635068
L4, L5
29
/00| / L/ 12292 (BAC) - 0637122
L2
10/ /7 /S5wvk, TOkO I/DANASB7IHM - PINK ~048/428
L3,
/02| / rMGS//03 (BBC) -0637204
Y,
/03| / TRANSFOLMEL NM /600 -0637212
Tl
Integrated Circu/ts
CAUTION SS8D
7o ovoid damage Ffrom
Stotic chorges great
core should be #aken
when horndl/ing these cdevices
/04 | 2 HME2G4P =10 - 0531779
ui2,uil3
/05
/06| 3 SAA 7220/A -0531787
V28, U44,U54
/07
/08| 2 TOC /1005 -0531795
vse,US7
;4,55 5 & /09
£ e &
el /70 | & DIC 74LS @74EN -0531807
g 36, udo, U4l U49, U50,US]
o vy [ ,
w U L
5oz
iﬂg e w2l LM 319N -0/872/13
g - U886 |
e . |3
.3 % g
J_g E ; § /| TLP 52/ - 4A - 053/736
$:is e
;'E g_ ° 8] Vo)
¥, 5|6 | 7 DIC 74HCT 8N - N/0020
¢ E " e U690, Usl, Us2, 79, v80, UBI, U82
:; g2 (/7 '
R
28] 7 DIC 7RHCT /126N -N/0027
[4=1-]
U/V26/ {2 DRN. | b.zw.m.| Design ond Eguipment Dept
=— D64034 A/
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il ITEM | No. coT
o | e DESCRIPTION A BB C REF. OR DRG. No.
' 119 1 DIC 74HCT 125N -N/IDOZ26&
ve7
/120
127
' 122
/28| 4+ DIC 7EHCT /63N —AM/OO <4/
j U2, U3, U4 U5
/24
) /25| 2 5/C 7ENCT 251N —NICO 66
U332, U4G
' /2@
/27| 3 D/C 74F /189N — 0531815
ul5, U30,U37
) /28
/29| 2 DIC 74 HCT Z44N ~ANI006G3
) U7, U72
/30
) 737 7 | | Dic 74 HeT 273N = N10071
' e
y /32
| /33
'_l /34
| 2 o G /35
n 0 g
b; % £
Sz /36
£3 2
s 8. (/377 7.0 72 CP - 0194800
>0 2 UG5
;-ﬂ ';'
é‘E : /38
= . 5
g . [/239] 1 DIC 74FO 8N —o0so0755/
23 %8 ¥
e ‘g /40
§25a
& 5O [/#7] 2 9G38RC ~05087/7
Pasze U55, UGG
= 1 =
l Pwgd (22
g = ¥ o
S 833 (/23| 2 | | Dic 74HCT ooN ~ 0521356
283 E V83
et R ag
l DRN. |A.zwnm | Desigrn o Fouv/pmen? Der
JBBC (//\/26//02 @B SRS LR
| =— D 64034 A/
E Forts Lis? E
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T | B DESCRIPTION CCT| BBC REF. OR DRG. No,
/45
/46
/47| 5 DIC 74HCT 377N -0522152
U17, 018, U20,U21,U88
/48
/49| 7 L5A0I0G -0524279
v29
/50
Fe- T DIC 7LEHCT /123N ~0525722
84
/52
/153 | ¢/ DIC 7AHCT O4N -052685%
U775
/154
/55| / DIC 7L NWCT SE/N -—05269/2
vas
/156
/57| 2 DIC 7RHCT 245N -0529772
v24d, U025
/58
/58| < DIC 7LHCT I1STN -05295949
U23,U33, U34, U35
/60
= . c 6/ | / M) 440D P -0530//X
£o = U45
283 ez
£3 2
58¥s /63
> v 2
2 n Y
W
£y [ eT
o =
=8
2E,  [/es
.'.e"é - o
c" <% /e
3l
£ 5.8 1677 PAL /6 R<Z - 0531823
& 5 =R Frogrammes 7o:- P 5559 /ssue A o9 - 7001949
= L -
En g : = /68
= 2
$833 [7es| /7 | | PAL /6RG — 0531831
23 § E Programmed 7o.- ~ 5560 /ssve A ull = 7001957
RS P
DRN. | 5.2 / o Fouipmen De
BB UNZG//OZ bwm|Desion and £quip £
< =—D64034 A/
S Parts List CKD.
| PLA4 APPD AP £ 2 Sheet 7of ®
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o B DESCRIPTION C<T| BBC REF. OR DRG. No.
/70| f DODMPAL 20X8BNC -053/84X
Progroammed 7o .- ~1094 /ssvue A Uid -700123X
/72| 5 Dlc 2764 A~ -05/3758
7 Programmed 7o:- P 5477 /ssvue A ve ~ 7002012
7 Programmes #Fo:- P S476 sssve A v7 -7002020
' 7 Programmed 7o. - P 5475 J/ssve A ve -7002039
7 Programmes 7o:- P S474 Isssue A v e - 700 2047
! Programmes #0:- P EL73 sssoe A vio -700 2055
. /73| © EP GOO LC _ -—053009X
3 Progrommes’ 7o0.!- Fl04/ /ssve A V26 - 700000%
U442 -700000X
b vS2 -700 000 X
3 Pragrammed Fo.- Flodz2 Jssue A uz7 -70000/8
v43 -700 00,8
P USSR -70000/8
/174 2 EP S00LC -0534904
P J Progrommed Fo:- F/O095 /ssve A vas -700 2004
7 Pragrammed 7o:- FI/ 03 /ssue A ua7 -700225€
. /75
. Screws For Fixing r/lems
176 | 4 MZ2'5 x /10 lg porn hd. m.5. Zn. p. <,
/77| © M2:5 x 8 lg. poarn hd rmrs. =Zm. o 2,
P /178 | 2 M3 x @ lg- cheese hd. nylon. (RS. 527-971) /00,
/79
} Muts

£ 5 /80 | <4 M285 hex. Full 1S, zZr. P “*,

o g /87
E £ |82

f gla:f 183

° 5
5.:; " .5:2 Washers

a3 |/84]| 9 M2-5 Ffibre 2,
nﬁ “E [Bs] 2 M3 Fibre /00,

L EL |/8e

u E 'E 5 87

c =R
n:‘% g ‘gg /88| 7 Corfon Cordboord #o :- Spec. ED/UNZ2&//02

Eils ofes- — —

h:& EE ® ¥ Denotes items supplied to the contractor on embodiment loan

E.,L:o ® ,; ¥+ Denotes items supplied fo the contractor on embodiment loan

E R requiring special costing or supply action by B.B.C.
hnb é ‘g :% ox Denotes components supplied and fitted by B.B.C. on tasi.

B oo E © +| |[Lenotes coded plug in units supplied and fitted by

TR B.B.C. on fest.:

@ Denotes items supplied and fitted by B.B.C. on installation.

' UN 2 6/ J]O2 DRN. |b.w.m | Design ond Eguipment Dey
jooC = 1D64034 A
TV Ports List CKD. !
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+1le +3e
_ e —— +1%Ue D103
COTON MIDE FILTER A0 OLAFS BALANCED TO UMBALANCED CONVERTER 08
- R118 1N4006
D124
p— 7 +REF A 3 pne R109 L
= i ;
FLzA 1 a kil R134 _ c104 ZR2 100k
_L | 25k sk s o Bk Esk 5 D117
pi21 | D119 2 100n PN
I B 7 7 48 2 D111
=] =] D109
S60p 1
1N4148  1N4148 —
: U1045 i 6 413V %&cgﬁs e 6 S B 4 : 3 TL4z1C
INALD 1
ci21 . B s 2 |4 ZSDHB Q101 [] R145 [f 5|40kl —o
piz2 D120 o BC163.C | e g_ D110
£} -4 S60p__3 1 3 1 JELLE s - 4
PLEC 16 o ; R i R 2k 25k =% e it e i R148
EE— Wa
D123 —REF A 12k
PL2A 2 a scPn
-15Va
DUERDRIVE || — +UREF— - UREF INVERTER
CLAPS
c101
[ =]
100n
—a——t—
QUa 0Va =15Va
L&. +5Ud
+*15Va RD A/
_EiES ————“T +Sa +18U a00L0)
S E—
100n EOC A/ d ADCC1) B
L EOT A/ D105 £150
L= pe - 1 i m—————— B _aoee2y
BATES
100
D106 |
o0 e _ADCe4) |
I TP103 J17 PRE TP104 TP101 BATES R147 !
2 eP o 2
Q112 —B00(S) o
Us+ UCC+ UN1OKM 4] .
U101 Cl14 P 25| 11 410k (g | —Ear e
PBEA va+ UD+ B_J_

3179/3 ¢l (E HEEd U105 ” —SE
1n2 c119 CS25114 _scesy §
ci10 s [}l HOLD/ 1 2 R1S2

—— i . ——=gHLD Do [E—8D00) ¢ —AD0(9) |
R102| o R142 1u 2les D1 2enot1) 1k5
_ n R143 T e £oce10 §
1k mz L RAM c109 100 o RD A/22 | on pz 4o =
= — < DU+S,
o e ¥ on | é » 23100 D3 |5 epae3) et |
fa=2 = 100n 24 |gp,Up D4 |o—eO0U) :
+%a RST 322 - ngu | AOCGAZ2) B
R117 G114 _t RST DS £ EDC(S) -
[] TR R144 T 33 Bl D6 |8 ADe6) : foceiz) §
25 3 INTRLY D7 19 apct) 1kS 14 |
aad R119 35 leaL pg {2 _Aoeee) D114 f
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=15Va Ws Wa -15Ua T
220p =168M
T 2; ouA ST |21
' 205 oLk oup L0 _EE_
[
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R157
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40 | sDATA Do 113 eocee)
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=168y
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COMMON MODE FILTER AND CLAMPS
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PL2A S a

PLEC S e
.

PL2A 6 a scrn

This drawins/specifiestion 13 the preserty
of the British Brosdcasting Corperstion
and may not ba reproduced or disclosed toa
third party in any form without the written
pormission of the Corporation

+i5Ve - +19Ve -
ﬂr_ o —— 15U - +18Y)
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r218
D224 v
Ezasu #eF B R216  R209.
P ca04 2R2 100k
-L a| 25K 25k 5 o 2sk 25k 5 p217
p221 | D219 100n
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COMMON MODE FILTER AND CLAMPS BALANCED TO UNBALANCED CONVERTER 220
R218
D224 250
gty Ef o il R216 R209 . R208
15V — S —
H'?-Q-S—'——&——i % c204 2R2 100k
! 25k 25k 5 o| @k 25k 5 D217
D221 D219 _L = 100n N .
m ﬁ 560 s 2 z BrRaR D209 1 e
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No. | OFF DESCRIPTION ST | BBC REF. OR DRG. No.
CIRCOIT, DeoD%7AL
PARTS LIST, DG3238A4%.
ASSEMBLY. DG2D39A 2.,
P.C.BOARD. DE2240A2s .
HANDLE ENGRAVING. DG2541A4
P.C.B. DRILLING. D&3242 A2,
FURTHER INFO REQD FOR MAUFACTUREE.
ONV\T ASSY NoTeES EA 10434
ON\T WIRING MNOTES EA 10140
1 [1 P.C.BB. TO SPEC: coa/is/P.B/M.L. 0E37323
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2
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£ 5
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g £ 5[4 NANDLE. (BLACK) 563922 038819
¥
TI5|©
2 &5
-
s22 | 7
¥ = o
TR
£ 6
o g 2
PE | 8
m 5 2

This olrawing/s!ccnficnuorﬁn is the Eopertyg

DS/ PLA4

i

DRN. [M.C. L

DES IGN & EQUIP DEPT.

PARTS LIST. TPD.

De29238A4

cos/12. e

SHEET 1 OF 14 SHEET




— e T e R I ————=—=8=—=M=5=5MBM5M5Mm5mBP=P5P5P=PR I IS————=—=——
_ .
D | Al g
0
: G|
pd I
< .
- JEED
% L] =
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CIRCOIT. DG2>%7A7,
$ PARTS LIST. DG3928A4.
‘ ASSEMBLY. : DG2239A 2,
P.C.BOARD. DE2240A3g .
. HANDLE ENGRAVING. DG2541A4,
P.C.B.DRILLING. D3940 A2 .
3 FURTHER INFO REQD FOR MAUEACTUELE
' ONVT ASSY NOTES E A 10494
3 ON\T WIRING NOTES EA 10140
1 1 P.LC.B. TO SPEC: coafias/PB/M.L. 037393
? MANUFACTORED TO: ~
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10

11

12

13

14

A5 | 2 2O WAY , SINGLE ROW SOCKET., oe3x3465

i6 |3 4. WAY , S\NGLE ROW SOCKET.
30fF tam 16 canbe mada From 16FfF Lrem 15

17 | 3 3WAY, SINGLE' ROW SOCKET.
Boff iLam 17 corm be mada Erom 16FF tam 15,

i8 & QWAY‘, SINCLE ROW SOCKET.
Eof€ Lbam 18 con ba made Frem 10FF item 15 .

12

20

rruuuouuwuu—\lt*m\\‘

21 (18 HEAT S\NK OE A7\
. R.S. TYPE N° 401-419,
il
532 [22 [18| [TRANSISTOR PAD. Seav4aos
. R.S. TYPE N° 2402 —175.
- f [23
R .
"c "
224
n 2T U
.: S . 5 [25.
A -
Féit
orv [MLC.L]DESIGN & EQUIE DEPT.
BRC PARTS LIST.
— De23238 A4, ‘
DS/ p A4 cose/1o 2 -
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B | o DESCRIPTION CET| BBC REF. OR DRG. No.
] RESISTORS.
25/21] [2:2.n RESISTOR, 2% ,0-4W, MR 25. 526877 0478913
’ 7) R410, R111, R112, R13, R114, RIS, R1IG.
7) R210,R211,R 212, R213,R214,R2I15,R216.
' 7) R210,R311,R312,R313, R314, R315,R316.
26 |6 | |51 RESISTOR, 2% ,0 4W, MR 25, 526877 022770°
(2) r138 ,R12S.
-] 2]R238,R239.
| 2)R238,R332D. _
27 |6 | 51l RESISTOR, 2% ,0-4W, MR 25, 526877 0227760
2) R136 ,R1B7.
2)R23G6,R237.
(2)R226,R227.
28 |6 | |22 RESISTOR, 2%, ©-4W, MR 25, S268777 0O098976.
[2)R143, R144.
(2) R242 R244.
b (2) R343 R344.
29 (41 | [330) RESISTOR, 2% , O-4W, MR 25, 26877 0099441
. 1) RAO3 .
30 |6 | |820 RESISTOR, 2% , O-4W, MR25, S26877 OOSS303
2] R158 , R159. '
2) R258 ,R252,
2)R358,R359.
P 31 |9 | [100Nn RESISTOR, 2% ,0-4W, MR 25. 26877 0023007
| [3) R140 , R 141 ,R142 .
S5 (2) R240,R241,R24-2.
k- = (3) R340,R241,R342 .
e
58: [32 |3 | [A500 RESISTOR ,2%,0-4W, MR 25, 526877 009946!
'5 v 3 1) R12S5
R 1) R225
w-:é 3 1) R235
2 *: 33 (12 | |2200 RESISTOR , 2% ,0-4W, MR25. 526877 00290232
Br 555 (4)R103, R104 ,R105,R106.
B e 5 © [4)R203,R204,R205,R206.
TR (4) R302 R304,R305,R306.
AL
Bﬁng f: [34 [3 | 2400 RESISTOR, 2% , O-4W, MR 25. S26877 0OO0SS532:
PR 1) R122.
R 1) R222.
'é ¥ 1)R322.
5t E
orN. [M.CL/DESIGN & EQULIP . DEP]
BC PARTS LIST.
i D632938A4.
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9 25| 3 | (560N RESISTOR, 2% . 0 4W, MR2E. S26877 O227T952
(Y R123.
1) R223.
D 1) R323.
’ 36 |1 4704 RESISTOR , 29% , 04w, MR25. S26877 ©COD304.)
1) r401.
b 37
B=
L 39
L 406 | (1Kl RESISTOR, 2% ,0-4 W, MR25 S26877 009208
2]R101,R102.
‘ 2) R201,R202.
. 2)R201, R302.
41 [12] 1'SKQ RESISTOR, 2% .,0-4W , MR25. 526877 OO0OS95311(
JR1SO, R151,R152,R153.
4)R250,R251, R252 R253.
L 4)R250,R351,R352 R353.
423 | [2.2KQ2 RESISTOR, 2% ,0-4W, MR 25, 526877 ODOS24!
1) R124 .
. 1) R224 .
1) R324 .
¥ .! (43 |c | [35K5 RESISTOR,2%,04W, MR25. £2¢a77 O09917:
Tk 2)R1T, RS,
o< 2] R217, R218& .
F vy (2)R317, R318.
2.° [22]5] [\OKN RESISTOR, 2%, 0-4W, MR 25 S268T7 OODS22<
’ﬁ o 4) R132 RI124 RIZ5.
N 4) R232, R224,R235 .
Be 4) R 332, R324,R235.
& ‘:a 45 | | \12KN RESISTOR, 2% ,0 4W, MR 25, S26871 022804:
£ ov 0 2)R148,R 149,
LR 2)R248, R249.
by 2)R24.8,R349.
orN. [MC.L |DESIGN § EQUIP.DEPT
B PARTS LIST.
BC = De2e>x28A4 .
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2)R119, R120,R121.

3)R 215, R220,R221.
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3]R312, R320,R321.
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g DESCRIPTION G | BBC REF. OR DRG. No.
46 |6 | |22K.N RESISTOR, 2% O-4W, MR 25, S26877 0228078
2)R126 ,R127,
(2)R226, R227.
(2]R32G, R327.
47 |2 | |[20KO RESISTOR, 29, .0-4W, MR 25, 526877 0228054
(1)R128.
(1)R228.
(1)R328.
48 | © S1KN RESISTOR ,2% ,04AW, MR25, 526877 0228122
3)R122,R130, RA21.
3) R229,R230 ,R231.
3)R3229,R330, R331,
49 |9 | |[AO0K.N RESISTOR, 2% ,0.4W, MR 25, 526877 0228181.
(2)R107,R108, R10OD,
(2)R207,R208 ,R20S.
(2)R307,R3208,R309.
50 |32 | 560KN RESISTOR, 2% ,0.AW, MR25. S26877 O22834
(1) r14s,
(1) R245.
(1) R345..
541 [ 1 820K ... RESISTOR, 2%,0-4AW, MR25. S26877 ©O22838.
(1)R402.
52|35 | |[4.3K02 RESISTOR, 2%, 0 AW, ME2E5 . S26877 OO221&8:
(1)R161,
(1) R2e1.
(1)R261.
! Baa | [I1BK2 ResSToR, 2%, 0 4 . MESE. S26877 022|024
3 (1) R160.
£ (1) R260.
5 (1) R360
i
: 54
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"5 [58[9 [ [1MN RESISTOR , 2%  04W, MR 25. 26877 009928:
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- il DESCRIPTION %' | BBC REF. OR DRG. No.
596 | [1OKJL, SIL RESISTOR , B-PIN, S27076 0428220,
) [2)R14G, R4 7.
(2) R246,R2477.
' (2) R34S, R24'7.
o2 | |47k, S\L RES\STOR, - &\N S2T7075 O4z2805<
' (2) RA14, RAIS.
61
G2 2| [B5Kf. VAR.RESISTOR, TOP- ADJ. $27243 O307662.
' 1) RAS5
) 1|R255.
A)R35S.
) 3|3 | [1OKL . VAR, PESISTOR . TOP-ADJ. 527243 OBOTETC
A R154..
(1) R254..
] 1 R254.
' ca
' G5
' GG
i i
'n i [e8
s
';“‘ )
iﬁig T0 |6 | |THERMISTOR ,PTC, RAYCHEM 21091, 0ez29 472
2 e, 2) R156, R157,
e - c 2) R256, R257.
B . [2) R25e ,R357.
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CAPACITORS.
793 [ 3 100pF CAPACITOR, @3V, RECT, POLY. 521005 O449268&
11c123,
1)c223,
1)c323.
74 |3 | 220pF CAPACITOR 63V, RECT, POLY. 521005 0450041,
(1)c120.
(1) C220.
1)c320.
75 |6 | [S60pfF CAPACITOR, &3V, RECT, POLY. S21005 0450147
[2) c121,cC122.
(2)C221,Cc222 .
(2) C321,C322 .
76
i d
78
79 | 3 1-2aF CAPACITOR, 63V, RECT, POL\. 521005 ©O4502Z6
(A) c111,
(1) c211.
(1) C314.
80 |3 | [1OnfF CAPACITOR, 632V, RECT, POLY. S52100B OeO6 4
5 e 1) C110D.
v £ 1) €210.
N (1) c310.
£ [B1 [28] [100nF CAPACITOR,50V, MOLTILAVER . 520648 0204 644
L (8)C101,€c102,C103, c:o4 C105, C106,c124,C\25
8 ; {a)czc>1 C202,0203 ,C204.,C205, czos c224,C22
05 B C301, C302,C303, C304, C305, csoe,csz.o,,csz:
EL 4] C401, c402, c40.3,c4o4
ik cE
o>~ 82 |9 | [100nF CAPACITOR,63V, POLYESTER, A RECT, 21035 O4éci15=2
syt (3) C107,C108 ,C109,
g v U (3) C207 c208,C209 .
g [3) cao7,Cc308,C209.
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1 . | o DESCRIPTION CCT| BBC REF. OR DRG. No.
i 84
] 85 |21 | [AiuF CAPACITOR, SOV, MULTILAYER. S20648 0289813,
7)C112 ,C113,C144,C115,C116,C117,C118.,
(7)C212,C213,C214,C215,C216,C217,C218.
] (7)c312 .C313,C314,C315,C316,C317,C318.
86
J
87
|
| 88
89 | & | [AufF CAPACITOR, 100V, R.S.TYPE 114-430. oez760|
) iy c11o,
1) €219.
' 1) C319.
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s ?: [05[13] [BAT 35, DIODE , SCHOTTKY. o534 754
3 s 4) D105, D\06,D107,D108 .
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c09/14
ISSUE 1 1.1.90 SHEET 2 OF PARTS LIST D64049A4
ITEM BBC REF.
No. | Qty DESCRIPTION AND CIRCUIT REFERENCE or DRG.No.
28 18 TEST POINT VERO, (1.0 HOLE) $28650-039229X
TP101, TP102, TP103,
TP201, TP202, TP203,
TP301, TP302, TP303,
TP401, TP402, TP403,
TP501, TP502, TP503,
TP601, TP602, TP603.
CAPACITORS
29 46 100n , 50V MULTILAYER $20648-0204648
€701, €702, C703, C704, c721, €722, C723, (724,
€741, C742, C743, C744, C761, C762, C764, C765,
€769, €770, C€771, €772, C773, C774, C777, C778,
c779, €780, C783, C784, €785, (786, C789, C790,
€791, €792, €793, C794, €795, C796, €797, C798,
c799, €800, €801, €802, €803, C804.
30
31 2 33u, 16V ELEC,VERT $20832-0612887
€763, C766.
32 8 10u, 50V ELEC, VERT 520835-0616981
€767, €768, C775, C776,
c781, €782, €787, C78%8.
33
34 18 100p, 63V, RECT. POLY 521005-0449968
€107, c142, €143, €207, C242, C243,
€307, 342, €343, C407, C442, CLL3,
.. €507, €542, C543, €607, C642, C643.
o5& 0
> E g::
§2c 2 P5
ggot
“555 P6 6 180p, 63V, RECT. POLY 521005-0450025
ol g1038, €203, C303;
e €403, €503, c603.
8332
'%Eé%és? 6 430p, 63V, RECT. POLY 521005-0450112
saft
£= S E 104, €204, €304,
i C404, €504, C604.
FE2cs
BBC C09/14
BBC: PARTS LIST SHEET 2 OF PARTS LIST D64049A4L
VMA23A4
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C09/14 .
’ ISSUE 1 F W, SHEET 3 OF PARTS LIST D64049A4L
ITEM BBC REF.
’ NO . Qty DESCRIPTION AND CIRCUIT REFERENCE or DRG.No.
) 38 6 470p, 63V, RECT. POLY $21005-0450120
€719, €720, €739,
, €740, €759, C760.
39
40 6 1n, 63V, RECT. POLY $21005-045020X
> c105, €205, €305,
405, €505, C605.
- 41
> 42 6 6n2, 63V, RECT. POLY $21005-0450399
¢102, €202, €302,
> c402, €502, C602.
> bt 6 10n, 63V, RECT. POLY $21006-0606140
| c101, €201, c301,
- €401, €501, C601.
45
46 6 220n, 63V, POLYESTER, RECT $21035-0466188
- c109, €209, €309,
€409, €509, C609.
- 4
D 532%
zEgc |48 12 10n, 100V, POLYESTER, RECT $21035-0466208
8P4 &
g =¥
D secE c108, C144, €208, C244,
2502 €308, C344, C408, Chbb,
2882 €508, C544, C608, C6kb.
D [253°
8= O
oY
BEET
Teo6z |49
(552,
52336
i
s£e83
05338
E88cg
. —
BBC C09/14
' M‘i BBC: PARTS LIST SHEET 3 OF PARTS LIST D640D4PA4L
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C09/14
ISSUe 1 1t.1.90 SHEET 4 OF PARTS LIST D64049A4
ITEM BBC REF.
No. | Qty DESCRIPTION AND CIRCUIT REFERENCE or DRG.No.
CAPACITORS CONTINUED........
50 | 42 100n, 100V, RS114-402 Ol 27159x
705, cr06, €707, C708, €709, €710, €711, €712,
€713, c714, c715, c716, €717, €718, €725, C726,
C727, C728, €729, C¥30, €731, €732, €V35, €734,
C735, €736, C737, C738, C745, C746, C747, C748,
C749, €750, €751, €752, 753, C754, €755, C756,
€757, €758,
51
52 | 12 2u2, 100V, RS114=446 02Tl X
C106, C141, €206, €241, €306, C341,
406, c441, €506, €541, €606, C641.
53
RESISTORS
54 7 1002.2%, 0.4W MR25 $26877-0099007
R701, R702, R703, R704,
R705, R706, R714.
55 | 13 3302.2%, 0.4W MR25 $26877-0099031
R118, R153, R218, R253,
R318, R353, R418, R453,
R518, R553, R618, R653,
R707.
56
Be2s
2 i |57 1 1K, 2%, 0.4W, MR25 $26877-0099082
a5k g
ggﬁ £ R711
g£g0?
2832 [58 | 12 2K2,2%, 0.4W, MR25 $26877-0099145
5833
§E52 R119, R121, R219, R221,
A R319, R321, R419, R421,
§R8=. R519, R521, R619, R621,
LI
555559 6 2K4,2%, 0.4W, MR25 $26877-0099153
25328
E257¢p R104, R204, R304,
- R404, R504, R6D4.
BBC C09/14
VM4?3A4 BBC: PARTS LIST SHEET 4 OF PARTS LIST D6404%A4
L“-'—-—-_.n.._




C09/14
a ISSUC | n.r9Qo SHEET 5 OF PARTS LIST D64049A4
ITEM BBC REF.
) No. | Qty DESCRIPTION AND CIRCUIT REFERENCE or DRG.No.
RESISTORS CONTINUED weveuscose
)
60 ¥ 3K3, 2%, 0.4W, MR25 $26877-0099161
) R102, R202, R302, R402,
RS02, R602, R713.
) 61
) 62 6 3K9, 2%, 0.4W, MR25 $26877-009917X
R101, R201, R301,
) R401, R501, R601.
' 63 7 10K, 2%, 0.4W, MR25 $26877-0099224
R105, R205, R305, R405,
' R505, R605, R710.
64
65 7 33K, 2%, 0.4W, MR25 $26877-0099259
) R111, R211, R311, R411,
R511, R611, R712.
) 66 2 LTK, 2%, 0.4W, MR25 $26877-0099267
) R708, R709.
) 67 | 12 1M, 2%, 0.4W, MR25 $26877-0099283
R120, R145, R220, R245,
) R320, R345, R420, R44S,
R520, R545, R620, R64S.
3 68
532%
goig
' 8sEg |69 12 18K, 2%, 0.4W, MR25 §26877-0099389
a c£ E
B8 =
LscC R103, R106, R203, R206,
' 2838 R303, R306, R403, R406,
§02°% RS03, R506, R603, R606.
TN .
g 22 |70 6 33a, 2%, 0.4W, MR25 $26877-0099441
2o
- PEEES R110, R210, R310,
TP R410, R510, R610.
. £E5:2
I BBC C09/14
. VM423 BBC: PARTS LIST SHEET 5 OF PARTS LIST D640D4SAL
A
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CO9 /14
’ ISSUE 1 |3 P S [ SHEET 6 OF PARTS LIST D64049A4L
ITEM BBC REF.
’ NO . Qty DESCRIPTION AND CIRCUIT REFERENCE or DRG.No.
RESISTORS CONTINUED .ceccea
’ 71 24 154, 2%, 0.4W, MRZ25 S26877- 08223% 0
) R116, R117, R151, R152, R216,
R217, R251, R252, R316, R317,
R351, R352, R416, R417, R451,
' R452, R516, R517, R551, R552,
R616, R617, R651, R652.
, 72
) 73 | 12 12K, 2%, 0.4W, MR25 $26877-0228043
R142, R144, R242, R244,
) R342, R344, R4L2, RLLL,
R542, RS54k, R642, Rbbk.
) 74 30 20K, 2%, 0.4W, MR25 $26877-022806X
) R113, R141, R146, R147, R149,
R213, R241, R246, R247, R249,
R313, R341, R346, R347, R349,
) R413, R441T, R4LG, RLLT, R44LY,
R513, R541, R546, RS547, R549,
R613, R641, R6LG, R6LT, R64LY.
' 75
76 6 100K, 2%, 0.4W, MR25 $26877-0228181
) R108, R208, R308,
R408, R508, R608.
; 77 6 2K, VAR, TOP-ADJ, $27243-0306003
R143, R243, R343,
V5225 R443, R543, RG43.
§2ts |78
TEE:
gEeoc
' 2838 |79 | 12 20K, VAR, TOP-ADJ, $27243-0365177
5023
g§Ec2 R107, R112, R207, R212,
5853 R307, R312, R407, R&412,
) (2532 R507, R512, R607, R612,
sEesgl 80
) fes >3
e85 2
N —
BBC C09/14
BBC: PARTS LIST SHEET & OF PARTS LIST D64049A4
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ISSe. | 1.t.90 SHEET 7 OF PARTS LIST D64049A4L
ITEM BBC REF.
No. | Qty DESCRIPTION AND CIRCUIT REFERENCE or DRG.No.
RESISTORS CONTINUED .uueesaas
81 6 SIL,20K, 4~PIN T912-20K-100-10 ob2T1291
R109, R209, R309,
R409, R509, R609.
82 24 THERMISTOR, (IOMA. PTc . R.S. IS\-300 Dl 29 4b4-
R114, R115, R148, R150,
R214, R215, R248, R250,
R314, R315, R348, R350,
R414, R415, R448, R4S0,
RS14, R515, R548, R550,
R614, R615, R648, R650.
83
DIODES
84 | 48 VSK130, SCHOTTKY DIODE OS3163I
D107, D108, D109, D110, D145, D146,
D147, D148, D207, D208, D209, D210,
D245, D246, D247, D248, D307, D308,
D309, D310, D345, D346, D347, D348,
D407, D408, D409, D410, D445, D446,
D447, D448, D507, D508, D509, D510,
D545, D546, D547, D548, D607, D608,
D609, D610, D645, D646, D6LT, D6ALS.
85
86 9 1N53478, DIODE, ZENER 0531728
D701, D702, D703, D708,
D709, D712, D713, D716,
‘C-J%'??B D?1?-
S © =
oY
R5TE | 87
2508
»2DE
385 | 88 4 1N4006, DIODE 0102592
= ;Y g
BT £
580 D725, D726, D727, D728.
§EEL .
Bogis
i685g| 8
25228
L 25 2
[
BBC C09/14
BBC: PARTS LIST SHEET 7 OF PARTS LIST D64049A4




C09/14
’ ISSUE 1 i.1.996 SHEET 8 OF PARTS LIST D64049A4
ITEM BBC REF.
) No. | Qty DESCRIPTION AND CIRCUIT REFERENCE or DRG.No.
' DIODES CONTINUED sevecacess
90 | 7e 1N4148, DIODES 0102592
) D101, 0102, D103, D104, D105, D106,
D141, D142, D143, D144, D201, D203,
D204, D205, D206, D211, D241, D242,
) D243, D244, D301, D302, D303, D304,
D305, D306, D311, D341, D342, D343,
D344, D401, D402, D403, D404, D4OS,
) D406, D411, D441, D442, D443, D444,
D501, D502, D503, D504, D505, D506,
| D511, D541, D542, D543, D544, D601,
) D602, D603, D604, D605, D606, D611,
D641, D642, D643, D644, D707, D710,
D711, b714, D715, D718, D720, D721,
) D723, D724, D111, D262
91
I
' 92 1 VZ12M4, DIODE, ZENER, 12V 0147282
| D719
93 1 VZ13M4, DIODE, ZENER, 13V 0147329
; D722
' 94
_TRANSISTORS.
l
95 2 BC107,  TRANSISTOR, NPN 0112266
Q701, Q702.
| 96
8%2%
2ERs
8Eesg | 97 6 BC183LC, TRANSISTOR, NPN 0190730
S
s Q104, @204, Q304,
8873 3 Q404, Q504, Q604.
5625
§2<¢ | 98
85572 99 6 J175, TRANSISTOR P-CHAN FET 0195702
E-SE S
i U o
I 101, @201, @301,
Eest s @401, @501, Q601.
|BBC C09/14
VM423A4 BBC: PARTS LIST SHEET 8 OF PARTS LIST D6404LOAL
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C09/14
ISSUE 1 n.1.9o6 SHEET 9 OF PARTS LIST D64049A4
ITEM BBC REF.
No. Qty DESCRIPTION AND CIRCUIT REFERENCE or DRG,No,
INTEGRATED CIRCUITS
100 1 LIC7815T, REGULATOR , +15V 0174931
U710
101 1 LIC7915T, REGULATOR = 0192613
U711
102
103 18 TLO72CP 0194800
u1o1, u10z, U141,
uz201, uz0z, uz241,
U301, u3oz, U341,
U401, u402, Us41,
us01, us02, U541,
U601, U602, ué41.
104
105 3 LMIALISACZ ., RecuLam™e , — 15V 0198850
urv01, U704, U707.
106 3 LM79L05ACZ, REGULATOR, =5V 0506597
uv02, Ur05, U708.
107 3 TDA1541A/N2 0530258
ur03, U706, U709.
CAUTION
108 TB Avain DNAmace FRomM StaTic Chamzes
GRmAT CARE Shauin L TAREN  Wneay
HamnLine Toeess Devices .,
109
C09/14
BBC: PARTS LIST SHEET 9 OF PARTS LIST D6404LOAL
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C09/14
ISSUE 1 n.a.Qs SHEET 10 OF PARTS LIST D6404OA4L
ITEM BBC REF.
No. | Qty DESCRIPTION AND CIRCUIT REFERENCE or DRG.No.
INDUCTORS
110 | 12 INDUCTOR , BBC TYPE RM6S/101 Ob27a28
L103, L141, L203, L241,
L303, L341, L403, L441,
L503, L541, L603, Lé41,
799 6 INDUCTOR, 39mH, TOKO 181LY-393J 0b273kb
L102, L202, L302,
L402, L502, L602.
112 | 6 INDUCTOR, 33mH, TOKO 181LY-333T ob14aa28
100, LBod; L301,
L4D1, L501, L601.
113
114
115
116
117
5
S
£
C09/14
BBC: PARTS LIST SHEET 10 OF PARTS LIST D64049AL
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12a M2.5 Hex.Fouw . Mm.s.2Z2n.P. o
124 2 M3 Hex. Fowe .« M.s.2Z2A.P. a
125
| 2l
127
WwasHeERs
oh=+ | M2Z-5 FBes 2
129 2 M3, PLam  M.S. 2.0 &8
130
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133
124
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: DRAWING LIST
CIRCUIT D2820A1
: PARTS LIST D281 A 4
; ASSEMBLY & WIRING De2832A1
DETAIL 1 DL2B22A2
: DETAIL 2. De2834A1
pETAIL 2 DLZBRS A=
| DETAIL L Tb2836AR
= DETAIL 5 DLZ2BRIT7AD
DETAIL & DL2B838 AZ
FRONT PANEL LEGENTD Db2840A1
; FURTHER INFORMATION REQUIRED FOR MANUFACTURE
EA104BL — GENERMA., ASSEMBLY,
; UNT =Pec - ED/ PS4 /51
: 1 1 FRONT FANEL ,6U , EURDCARD BRICK CHASSIS
MaDIFIET BY CONTRACLTOE TO - DETAIL 4 -Db283&
; | SIDE PANEL ((FIXED) LU, EURDCARD, BRICK. CHASSIS
a MODIFED BY ConTRACTOR TO /- DETAIL 1 — D283/
= | 9 SIDE PANEL (HINGED) LU, ELROCAZD , BRICKCHASSIS
; MODIEIED BY CONTRACTOR TO:- DETAIL 6 — DLE283
| 4 |12 SUPPORT _FILLARS , LU, EURSCARD, BRICKCHASSIS
i 5 7 CoDING PLATE LU, EURDCARD, BR)CKCHASSIS
=_§ 5 ¢ MODIFIED BY CONTRACTOR To ‘- DETAIL. 3 — Db2a83B5A
Zg E & |1 HINGE ASSEMBLY KIT, BRICKCHASS!S - OLBOB7L
w 0 c
e B v
= §
- (o]
g2 7 13 PERFORATED POWEE SUPPLY CAGE
s g ; MADE BY CONTRACTDR T i= DETAIL = - DL2B34
B :
b £
iz - 518 |2 MOUNTING BRACIKET , PLASTIC , BRICK CHASSIS - O28bC
E §§‘ § 9 2, PLASTIC HANDLES § FIXING , BRICK CHASSIS - 062807
“AEE
oo A
£ 2o 0
355 ¢ [10 [2 | [RaNDLE cap, PLASTIC, YELLOW — OU-LLBE
‘5 5 2 .
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ﬁ LK
=
P 81 1 | [LABEL, WARNINGr, MAINS, SELF APHESIVE —06283C
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e | OF DESCRIPTION C&' | BBC REF. OR DRG. No.
2. | 1 LABEL , MAINS WARNING , 5 POLE CoNNECTOR
y - B HEATSINK , REDPOINT TYPE Y 211-1 ANODISED Bk — 0628692
MODIFIED BY cCoNTRACTOR TO i— PeZaI7AR -DET 5
14 1 L_ABEL’ SELF ADHESIVE VINVL', PsU WARNIN & —
MANUFACTURED T DsSK 272B0A 4
15 | 1 POWER SUPPLY ADVANCE POWER SUPPLIES SXT 75[15 —ob2858
16 |1 FAN, 5V D.c., ULTRASLIM L2mm , RS S0S - 505 — 0633210
17
CONNECTORES
2o |1 ERNIE 11 PoLE  FIXED PLUG S25022 = D28 337
(PL1)
21 i/ ERNIE, 1T PoLE | FIXED PLUG, MAINS - 0628152,
PL2)
22 |11 SOCKET TERMINAL CRIMP,FREE , RS 532 -800D
23 |13 SPADE. TERMINAL , CRIMP, FREE.. RS 532 - 765
6§
BE (24 | & SOCKET TERMINAL — EARTHING. ~ OEZI1RL
.
e £
®s [25 |3 | | SockeT TERMINAL, SHROUDED  RS533 - 008
5=
0
g E =
~ O DIODES
E .
= .
2r5 |26 D] [INkooOL —0102592
b © &) D1, D2, D3
W%
2 b v |27
6% g
v By -
® o B
ie 8 128
8%
Lo ©
o 35 a 29
PS4 /51 o [T SR

TPD.
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| Ne. | OFF DESCRIPTION G | BBC REF. OR DRG. No.
a 20 |1 FILTER, MAINS - OL7L6509
(FLD
% 37
W IR CABLES
5 25 |05y |PUF1/EM — BLack S14739 —0202.477
b 26 |o5m | PUF1/5M - PLUE S14732 — 020253
37 psm| | PUF1/5M ~ GREEN /YELLow SI14739 — o21b7af
5 28 o5l | PUF1/B8M — RED SIHT39 —0202492
a 22 sml | PUF1/5M - OBRANGE SA4739 —0Z20256:;
4o oSm | PUF1/6EM -~ BRowWN S14729 —0202.48
= =
a L2
43 054 | PUN1/1M - BLACK S1yb2t — O21656
B Iy
a 45
55 FIXINGS & FASTNERS
b;;;‘ T E ForR Fraune ITEMS
s s 50 | &6 SCREW ,M2-5 x10L6r INST HD , M5, CHR.PL. 1.8 &
i 'g v .
a0 ﬁ
'-’E v s (57 & SCREW , M2-5x 10 Lar, PAN HD, MS,Z~.PL . 3.0 24
Y 5
gé Z 52 (10 SCREW, M2-5 x8 L&, PAN HD, MS , Zn. PL 3.8 64
a L
Jo » 2
?’f, e, |63 |3 SCREW, M2.5x b Lo, cSK HD MS, Z. . PL. 2
fet - S :
rs e »C |84 |1 | |ScREW, sELF TAPPING , TYPED, 9.6 La Z~ . PL. - OLBOIS!
§200 [55 ]9 SCREW, M3x BLa, CSK HD , M5 .Zn PL =7
Mk £ @
) 7]
r_néa . % | St |9 ScREWM2x b Lo, ¢S HD, MS, 2. PL . 2,705 236,72
SEr =
B - o
f v g5 |57 |2 SCREW, M3 x10,. ¢, PAN HD, M.S. , Zn PL 13
“C 8 5g 12| [NoT . m2s
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DESCR.!PTH:)N BB C REF. OR DRG. No.
NUT, M3 Locking  Bimx Bx213
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T — e |
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EARTH TAG, M3 ] TO62975
- 062578

Y in any form without the written
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ITEM | No, T
T, s DESCRIPTION % | BBC REF. OR DRG. No.
52 | 1 NUT m=
e | D NUT, M3, LOCKING _ BINX Bx213
&1 | 4 WASHER | M2-5  SHAKEPROOF
2 | 1 WASHER , ML, PLAIN
2 |1 SOLDER TAG , S/E M=
bl
L5 | 2. ANCHOR RBWVET PBLSH , M3
L6
57
@ |1 HEATSINK cOMPOUND , Dow CoORING 34O — 249808«
&2
. » 3 ] CARTON CARDROART 7o <PEL. ED) PS4 /57
71 11 DoOUBLE ENDED EARTH TAG-, M3 — 062917
L | 2. SINGLE ENDED EFARTH TAG , M3 - 029718
6 5
E:
=
o c
5o
3
25
i 3
2 g
> &
£ o
£ :
3 f_ § Notes .
% E 2 ¥ Denotes items supplied to the contractor on embodiment |ogn
i (o]
g p U * + Denotes items supplied to the contractor on embodiment |oap
SE _:f requiring special costing or supply action by B.B.C
s ; ] B-E Denotes components supplied and fitied by BB C on tast
E; s g + Lenotes coded plug in units supplied and fitted by
3 5 g B.B.C. on test.
gg g @ Lenoles items supplied and fitted by B.B.C. on 1nstallation
[=%
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i e o DESCRIPTION CCT| BBC REF. OR DRG. No.
WIRING [ASSEMBLY. DA OO2A1
DETAIL 1 /JASSEMBLY. DA OOIA
PARTS LIST. DG A-O04-A«
LEGEND TOP. DG4 O0S5A
LEGEND S\DE. DeAOCOG6A:L
1 |1 ALUMINIUM _ ALLOY BOX. 0027437
5 |2 | [O CONNECTOR, PLLUG FIXED. 27 WAY. 0454G0C
3 11 TACK POST ASSEM LY. oAaA77 284
4 |25 RESISTOR , 2300, METAL FILM O-4W. 00992301
R2-RO,R11-R18,R20-R26.
£ 3 | RESISTOR 4700, METAL FILM _O-4W, 00O5S OAX
Ri, R1O, R1D.
6 |1 SWITCH. coS8225
& | [TEST POINT. BALL TYPE. o278 294
T4 —-TP& .
a |25 |[LED. GREEN. OAG5652
D1 —D25.
S 25| |LED MOUNTING CLIPS. 0aG278
10 |A] CACING TWINE [ MEDIOM) OO321&
). 11 AR [BT.C.WIRE. 3O 6. o519,
i.f [12[e | [sWiCH, BCD HEXIDECIMAL, O-9,A-F.
N FARNELL TYPE N° PEHA 3,000.
fg% 33 |3 | [SWITCH_END CHEEK L.H.
Rt s FARNELL TVPE N°, cOS0754.
ees (1412 | ISWITCH END CHEEK R.M.
ey FARNELL TYPE N°. 6020756 .
EfE 453 | [owhntH SPACER.
2R, FARNELL TYPE N° 60207GO.
# 3 : 5 |18
p it inmw
2
- LR
R
233 E
21
'BB - TE 4 /64— : DR IM.C.L.[DESIGN 4 EQUIP. DEPT.
’ TPD.
|\N\CAM SIGNALUNG TESTER.I6 D404 AL,
DS /PLA4 PARTS LIST. oA, SHEET 1 OF 3 SWEET

RAPIDOS 2770/€
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|

CHANGE

No

OFF

DESCRIPTION

BB C REF. OR DRG. No.

22 AR| |[CABLE. PULF1/3M. BLOE. 02014 7X
23 AR |CABLE. POF1/3M. ORANGE. 0201488
24 A/R| CABLE. POF 1]3M. G REEN. 0201496
25 AIR| |CABLE. PUF 1/2M. BROWN. 0201508
26 A/R| |CABLE . POFA/2M. SLATE . 201516
27 AIR| [CABLE. PUF1]2M. BLDE /WHITE. 0206 O4-¢
28 AIR| [CABLE. POF1/3M. BL.L)E/ORANGE. oq40605C
22 |A/R| |CABRLE. PUOFA/2M. BLUE /GREEN. CA0GCOGS
30 A/R| |[CABLE. PUF41]32M. BLDE/BROWN. 040607%
21 AIR| CABLE. POUF1/3M. BLLE/SLATE. O40608E
32 |A[R| [CABLE. PUF 1[2M. ORANGE/WHRITE . 0406092
!‘ 33 AR [CABLE. POF 1[3M. CREEN JWHITE . O40610E
| 34 A/R| [CABLE. POF 1/2M. BROWN/WHWITE . O4-06 112
35 |A/R| ICABLE. PUF 1]2M. SLATE /WHITE . 0406 121
} 36 A/R| [cABLE . POF 1/2M. WHITE. 0201524
B 37 A/JR| [CABLE. POF 1[2M. RED. ©20153¢
§5c |38 AR| [CABLE . POF 1]3M. BLACK . 020154.0
'z:z 39 AR [CABLE . PUF 1]3M. YELLOW. 020155¢
'E: 40 [A/R| [CABLE . POF 1]3M. VIOLET. 0201567
%n; 4 1 A[R| [CABLE. POF 1]2M. PINK. 023758 6C
'!%E“:; B2 AR[ [CABLE. PUF 1]3M . RED/BLUE. Q406 13X
'E : ,\ g 43 WR| [CABLE. PUF 1/2M. RED/ORANGE. Y XY,
Ji%gz 44 AJR[ [CABLE. POF 1/2M. RED/GREEN. 040 615¢
%‘;’,u 45 [AJR] |CABLE. PUF 1]2M. RED/BROWN. 0406 16-
é:Z: ZG AlR| [cCABLE. PUF 1/3M. RED/SLATE.. o4oe 17
l.' AR a7 AlR| [CABLE . PUF 41]3M. RED/WHITE . 0AOG 18«

|

DESICGN & EQOIP,. DEPT.

PARTS LIST. o ek
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TE1 /e4. e
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T D64005A2

2048 BIT
1

0

L

NICAM 3 MKII SIGNALLING TEST BOX

MSB CHANNEL 1/2

CHANNEL 3/4 -

CHANNEL 5/6

T

LSB STROBE X
STROBE Y

STROBE Z

T

5V oV 2048 DATA 2048 STROBE

TE1/64

gaaa

MINIMUM SIZE-TO
_ / CUT NEGATIVE

| BB

D64005A2 _I
SCALE 2:1
‘ g
SCALE:— 0 - '
| | | 1 ! L L | | | |
THIRD ANGLE
PROJECTION - ORIGINAL TE1 /64
. FRAME SIZE |u|on SIGNALLING TEST BOX
@
—} @ s00mm x 574mm | 2| LEGEND
-4
>
: - N — 10O ;,“ All dimensions in millimetres uniess otherwise DRN.| JDB DESIGN & EQUIPMENT DEPARTMENT
This drawing/specification is the property o~ stated: Normal tolerances:
c of the British Broadcasting Corporation no decimal’place - *41 mm unless e
:r:gi:gagal:tc;lIgeam’p:mc:ﬁhtgu?gcelo:ﬁﬂ;g one decimal place - * 0.3 mm otherwise |CKD.
! ! two decimal places -~ * 0.1 mm stated .
DS/A2/1 | permission of the Corporation. 3_3 — | v P == APPDLF 7.
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B———

D64005A2




D64006 A2

MINIMUM SIZE TO CUT NEGATIVE

TO CODER

TO DECODER

_

SCALE 2:1
SCALE:- 0
1 1 1 | | 1
THIRD ANGLE
PROJECTION ORIGINAL
FRAME SIZE |u TE1/64
o|g SIGNALLING TEST. BOX
400mm x 574mm 2 = LEGEND
@
This drawing/specification is the property 2 > All dimensions in millimetres unless otherwise DRN.[ JDB [ DESIGN & EQUIPMENT DEPARTMENT
BBc of the British Broadcasting Corporation Le ) stated: Normal tolerdnces: TCD.
and may not be reproduced or disclosed to no decimal place - *1 mm unless .
a third party in any form without the written one decimal place - * 0.3 mm otherwise |[CKD.
DSIA2I1 permission of the Corporation. % — two decimal places - * 0.1 mm stated
F2o n L i APPDIZZ £./7



ORIGINAL
FRAME SIZE
190mm x 277mm

THIRD ANGLE
PROJECTION

unless
.3 mm otherwise

1 mm

mm
stated

1
0
0

i1+

All dimensions in millimetres unless otherwise staled:
no decimal place
one decimal place
two decimal places -

Normal {olerances:

of the British Broadcasting Corporation
and may not be reproduced or disclosed 1o
a third party in any form without the written

This drawing/specification is the property
permission of the Corporation.

SCALE:~ 0

+ pin 25 + pin 6

J1z2

R3
470

&
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NOTES

% Cemast 0306003
+ 28 Pin header, replaces UXO03.

Setting Up

Equipment recquired :- 15V Power supplier,

Milliammeter,

Method

1. Set pots to maximum resistance.

2, Connect pin 15 to the negativé pole of the

15V supply-

3. Connect pin 25 to the positive pole of the
15V supply in series with milliammeter, set

R1 to give a current of 2mA.

4. Connect pin 6 in place of pin 25 to supply

+. Set R2 for ZmA.
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