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CTD-DIGIDATA LOGGER

1. INTRODUCTION

In recent years, the Neil Brown Conductivity, Temperature and
Depth probe (CTD) has become increasingly used by a growing number of
oceanographic disciplines, both as a stand alone instrument and as a
package. Until this time, there were two ways in which the vast amount

of data generated could be logged for subsequent processing.

The prime logging/processing was u;ually handled by Shipborne
Computing facilities. These would both store, average and calibrate
data, and produce real time plots of the various parameters. However,
due to logistic problems, or the use of the CTD system on very small
ships, it was not always possible or desirable to have these computing
facilities. A secondary system was then used whereby the raw
frequency shift key modulated data (FSK) was recorded on a high
quality audio tape recorder. This recorder was also used with

computing facilities to provide a back up in the event of equipment

failure.

There were a number of drawbacks to this approach, firstly any
data had to be replayed through the CTD deck unit in real time,
secondly there was no time reference or header information. This made
it difficult to align the data with any navigational information, and

thus made interpretation of the data more difficult.

Choice of system

To overcome these problems, it was decided to produce a logging
system that could store the data in a form that was both easily
transportable over a range of computers, contain time information and

allow verification of the data thus stored.

The data rates, typically 15 data words/frame at 16 frames/
second, may not seem particularly high, but it has to be borne in mind
that a CTD may be carried in a towed vehicle behind a ship for up to

4. days or more at a time. This results in the need to store very

large amounts of data.



The storage medium does not have to be small, but it must be
compatible with both shipborne and other mainframe facilities at the
Institute. To this end, it was decided to adopt nine track magnetic

tape as a standard.

This has a number of advantages, namely low cost, moderate
capacity and is widely used. There are some disadvantages, however,
these being relatively slow access speed compared with other media,
such as hard discs. Large numbers of tapes, plus backup copies, also

need to be stored.

Method

Having decided on magnetic tape as the storage medium, there are
then a number of ways in which the data can be presented to the tape
transport. The prime consideration is to avoid any loss of data
during the write operation, thus it is necessary to buffer the
incoming data. The chosen DIGIDATA system used is commercially
available, and consists of a 1K double buffered memory, driving the
tape transport through a formatter and allowing data to be transferred

to tape from one bﬁffer, whilst writing to the second.

The CTD data is transmitted up the sea cable in an 11 bit serial,
FSK modulated format. This consists of two frequencies, i.e. two
cycles of 6.6 kHz to represent a one, and one cycle of 3.3 kHz to
represent a zero. This signal is then demodulated by the CTD deck
unit, producing a standard 11 bit serial data stream, consisting of
two start bits, eight data bits and one stop bit. The baud rate
however is non-standard. The data words are eight bit binary, and are
converted to Binary Coded Decimal (BCD) by the CTD deck unit for

subsequent display in engineering units.

This leaves us with a number of possible wéys to manipulate the
data. The first, and one of the more economical methods as far as
efficient use of tape is concerned, is to store the data in its binary
form. This however presents some problems for inputtiﬁg time and
header information into the data stream. A second cption is to store
the data in binary, but add Ehe header information in ASCII code. The

use of mixed coding does however complicate decoding of the tapes.



It was decided therefore to write data entirely in ASCII. This
would use approximately 2.5 times more tape, but does provide an
easily read format. Conversion of the BCD data supplied by the deck
unit to ASCII is very easy, only three fixed bits need be added to the

BCD, to give the corresponding ASCII codé. The format finally chosen

is as follows.

Header

'This is comprised of eighty characters in total. The header
consists of a real time clock of eight characters, in the form
HH;MM;SS. This is followed by sixty four characters in a free field
format, entered from a keyboard. A further eight characters are
added, making the total up to eighty. For technical reasons, seven
are placed before the time word and one after the free field. Eighty

characters have been chosen to allow the total to be eventually read

in groups of five.

Data

The data parameters presented by the deck unit require five ASCII
characters to represent a maximum of 65535, this being the largest
number output by any one channel of the CTD underwater unit. It can
be seen that alléwing both the header and data to be read in fixed

group sizes without loss of registration is a distinct advantage in

later processing.

The number of data characters are fixed to allow the nearest
whole number of data frames to be written. A typical data frame for a
deep CTD would consist of seven words, viz:- Frame Sync, Pressure,
Temperature, Conductivity, Transmittance, Oxygen Current and Oxygen
Temperature. Thus a convenient choice of record length would be 990
characters. This allows 80 for the header and 910 for data, this
being divisible by 7*5, to give 26 whole data frames. The time word
is updated with each new block and inserted into the header, this

being the reason the header is written every record.

In practice a number of CTDs are used, each with different frame
size and construction. The record length can be changed easily by a

set of switches in the hardware.



Header display

As the header is only eighty characters long, of which 64 can be
input by the user, it was decided ‘that for both economical and
technical reasons, a full dedicated terminal was unnecessary. A
visual record of the header is produced by the hardware, and displayed
on a laboratory oscilloscope. This approach then satisfies the two
requirements of providing header display and service equipment. This

system is also used to display and verify data tapes.

2. HARDWARE DESCRIPTION

Introduction

Figure ! shows the block diagram and data flow of the interface.
Characters are entered either via a keyboard, or as data read from
previously recorded tapes. These characters are then stored in
temporary shift registers. They are then passed to the X, Y, Z
character generator for display on the oscilloscope. All sixty four
characters of the temporary store are presented in turn to the
character generator and the whole display kept refreshed by

recirculating the store at around 50 Hz.

Before the complete logging process is commenced, the header is
typed in, transferred to a second or header/clock store, and the
output from the real time clock added. This produces both the code

for transfer to the data stream, and a visual output on a Liquid

Crystal Display.

The four bit BCD data from the CTD deck unit for each of the
characters in a single parameter are passed to five shift registers,
and the extra fixed characters needed to convert BCD to ASCII added at
this stage. The transfer of data out of the shift registers does not
commence until a strobe generated by the CTD Frame Sync word is
present. Each subsequent CTD word is then passed to this unit,
together with its appropriate strobe. Output of the final data stream
is via a set of electronic switches. These switches allow the header
to be first sent to the tape buffer; followed by the data. The timing

of these processes is controlled by the record and header bit

counters.



3. DETAILED CIRCUIT DESCRIPTION

3.1 Oscillator and strobe display

The function of these circuits is to provide the two master
clocks required by various parts of the interface, and to visually

display the status of the data word strobes from the CTD deck unit.

Both the 15 kHz and 200 kHz oscillator functions are realised by
the use of two Phase-Locked Loop integrated circuits. These ICs are
not in fact used in a phase-locked loop mode, but use is made of the
Voltage Controlled Oscillator (VCO). Appropriate timing capacitors
are connected between pins 6 and 7 of each IC, together with a
potentiometer connected from pins 11 to ground. This controls the
basic range of frequencies available. The voltage tapped off by a
second potentiometer, connected from the positive power rail to
ground, holds the VCO input voltage control pin 9 steady, and allows
fine control of the output frequencies. The outputs from pins 4 of
each VCO drive IC 9/14 and hex input non-inverting buffer, IC 9/9.
The two clocks are then passed by IC 9/15 and IC 9/10 to other

circuits. The remaining four buffers are used by cther circuits.

Twelve identical circuits are used to display the data word
strobes, therefore only one will be described. Strobe pulses, when
present on pins 3 and 11 of IC 1, cause the Q outputs of IC 1/1 and
IC 1/13 to go high: The Q outputs are connected to their respective
reset pins IC 1/4 and IC 1/10 by resistors.  Capacitors are connected
between the reset pins and ground. These control the time taken for
the voltage on these pins to rise to a level sufficient to reset the
Q outputs low again. The initial short strobe pulses are thus
lengthened to drive Light Emitting Diodes via Transistors Tr 1 and
Tr 2 to provide the visual display. IC 2 through to IC 6, together

with the appropriate components, drive the remaining ten LEDs.

3.2 Character—timebase generator

This circuit performs two functions, viz:-—

(a) Generation of the eight by six dot patterns, for the ASCII

character set.

(b) Provision of an X~Y timebase and Z, or intensity modulation,

to drive an oscilloscope.



Generally, throughout the following descriptions, any reference
to integrated circuit connections is as follows, e.g. IC 1/3. This

means that pin 3 on integrated circuit number one is being referred

to.

A gated 200 kHz square wave drives the clock pin 15 of binary
counters IC 1 and IC 28. The Ql, Q2 and Q3 outputs of IC 28 drive
three inputs of an eight bit digital to analogue (DAC) convertor via
buffers. The gating of the clock is carried out by the Header Store
to halt the clock and prevent further action of this circuit, whilst a
new character is being entered from the keyboard. As the DAC is
clocked, a ramp output is generated froﬁ pin 4, and drives an
operational amplifier (Op—Amp). This ramp ocutput provides the Y axis
drive for the 'scope. The Q4 output of IC 28/2 passes to nor gate
IC 17/5. The Master Reset is applied to IC 17/6. This output is
inverted by IC 17/1-2 and applied to the reset pin 1 of IC 28,
providing a divide by eight counter, and hence steps the Y generator

up by the same number.

IC 1 is a second binary counter. The Q4 output of IC 1/2 passes
to nor gate IC 3/5. The master reset is also applied to IC 3/6. The
output of IC 3/4 is inverted by nor gate IC 3/1-2. The output of
IC 3/3 resets IC 1/1, setting the count of IC ! to zero, thus
providing a divide by eight count. The Q4 output of IC 1/2 also
clocks IC 2 to produce a lengthened pulse from its Q output. Aas the
Q output goes high, the voltage on the reset pin 4 rises more slowly
due to the R/C time constant. The pulse length will be approximately

0.6*R*C. .

IC 11 Es a ROM, containing the dot patterns for the ASCII
character set. When the appropriate code is applied to its input
terminals 17 to 22 from the Header Store, the Qertical lines of dots
for the applied character are output from pins 3 to 9, as the address
lines 14, 15 and 16 are strobed. 1Initially all the address lines are
low, thus the left hand line of the character is outpﬁt. The seven
output lines 3 to 9 drive the least significant inputs of an eight bit
parallel to serial shift register, IC 12. The Q output of IC 2/1
clocks IC 5/3. The first half of this IC is connected in the same

fashion as IC 2. The not Q output clocks the second half of IC 5.



It can be seen that this combination will produce a pulse, whose
length is controlled by the second half of the device, but is delayed
by the pulse length of the first. This delay circuit is used
extensively throughout all of the circuits in the system and will be
known as a delay FF. The delayed Q output of IC 5/13 is applied to
nor gate IC 3/12. A pulse from the Header Store is applied to
IC 3/13. The output of IC 3/10 is applied to the parallel shift pin 9
of IC 12. This parallel shifts the first row of dots generated by
IC 11 into IC 12. The alternative shift pulse from the Header Store

on IC 3/13 only occurs when a new character has been entered from the

keyboard.

The 200 kHz clock drives delay FF IC 4. The Q output of IC 4/13
clocks the dot pattern serially out of IC 12/3. This serial output
drives an Op-Amp to provide the intensity modulation for the 'scope.
The most significant bit, pin 1 of the shift register, is set high by
the Q output of IC 2/13, when IC 2/11 is clocked by a pulse from the
Header Store. As qharacters are entered from the keyboard, a counter
which is initially set to 64 is decremented and compared with a second
counter, which is incremented as data inlthe Header Store is
recirculated. This produces a row of dots above the character being
displayed, and forms a cursor to give a visual indication of the

character position in the store, that can be altered by the next key

press.

The eighth pulse from IC 1 via IC 2/1 also clocks binary counter
IC 9. The Ql, Q2 and Q3 outputs of IC 9 drive the address lines of
IC 11 via buffers. The Q3 and Q2 outputs are applied to nand gate
IC 8/5 and IC 8/6. The output of IC 8/4 is inverted by IC 8/1-2.
This output is then applied to nor gate IC 7/2. This output is then
applied to nor gate IC 7/2. The master reset is also applied to
Ic 7/1. The output of IC 7/3 is invéfted by nor gates IC 7/5-6
connected in parallel with IC 7/12-13. The parallel output pulse from
IC 7/4 and IC 7/11 resets IC 9/1 to a zero count, and IC 2/10. The
Q output of IC 2/13 goes low, turning off the cursor. Delay FF IC 6

is also clocked.



The not Q output of IC 6/12'passes to the Header Store to tell it
that the new character has been displayed. This occurs after six
pulses. The master reset pressed after power-up sets the Q output of
IC 16/1 low. The not Q output of IC 16/2 drives the D input of
IC 16/5 and is also sent to an input of the 6p—Amp, driving the Y axis
and biasing the first line of characters that will be produced towards
the top half of the 'scope screen. Thus it can be seen that after
each group of eight pulses, the next line of dots will be produced by
IC 11 and parallel shifted via IC 5. At the same time, IC 2 clocks
the first of a pair of binary dividers,.IC 22 and IC 25. The outputs
of the dividers drive a DAC to produce the ramp for the X axis drive
via an Op-Amp. The Q3 and Q4 outputs of the second counter, IC 22,
are applied to nand gate IC 15/12-13. The output of IC 15/11 is

inverted by nand gate IC 15/8-9.

The output of IC 15/10 is applied to nor gate IC 17/9. 1IC 17/8
is driven by the master reset. The output of IC 17/10 is inverted by
nor gate IC 17/12-13. The output of IC 17/12 resets both IC 22 and
IC 25 to zero count. IC 16/3 is also clocked by IC 15/10. This will
occur on the 192nd pulse. As the D input of IC 16/5 is high the
Q output of IC 16/l will be clocked high. Both the D input of IC 16/5
and not Q IC 16/2 will go low. This action results in the X axis
being returned to the left hand side of the 'scope screen as IC 22 and
IC 25 are reset, and the second line of characters being shifted
towards the lower half of the 'scope screen due to not Q of IC 16/2
biasing the Y axis Op-Amp. This process then continues until the next
32 characters have been displayed when the counts of IC 22 and IC 25
become zero again. Once again the Q3 and Q4 outputs of counter IC 22
go high, and clock IC 16/3 via nand gates IC 15/12, IC 15/13 and
IC 15/10. As the D input of IC 16/2 is low, the Q output of IC 16/1
goes low. Both the not Q output of IC 16/2 and the D input of IC 16/5
now go high, returning to the top half of the 'scope screen. As the
total of 64 characters, counted by IC 25 and IC 22 in two groups of
32, is the same as the 64 stage shift registers on the header store,
the display will remain static and'synchronised, whilst being

constantly refreshed as the whole cycle repeats itself.



3.3 Keyboard/Replay

The keyboard used is a commercially available unit manufactured
by C.P. Clare. The coded character outputs from the keyboard are
provided by open collector driver ICs. Each input connected to the
keyboard is pulled up by a 4k7 resistor to prévide the collector load
for the driver outputs. IC 1/IC 2 are quad and-or select gates, and
switch either output from the keyboard, or characters read from the
Digidata buffer, via inverting buffers IC 5. The inversion is

performed, as the Digidata uses negative logic.

v

The Read/Write switch SW 3 is a two way four pole switch used to
set up various functions. Iﬁ the Read position, one pair of poles
connects either a low freguency square wave oscillator, or the strobe
output from the keyboard to a Darlington pair formed by transistors,

Tr 1/Tr 2. This output is passed to the Read A Character (RAC) input

of the Digidata buffer.

A second pair of poles is connected to ground, and sets the
Digidata buffer Read/Write input to read. The third pair of switches
IC 1/IC 2 select characters from the Digidata buffer. The fourth

connects Tr 1/Tr 2 to the keyboard strobe.

The oscillator is formed by IC 1 1/2, C1, C2, VR 1 and VR 2, and
provides either a 10 or 1 Hz square wave, depending on the position of
the 10/1 characters/sec switch SW 1. A third switch, SW 2, selects
either the oscillator or the keyboard strobe. In the keyboard

position, single step mode is achieved.

The Break key on the keyboard is brought out to drive the delay
FF IC 4 and provide a pulse, eventually used to backspace characters
written on the 'scope. In the Write position, SW 3 grounds the base
of Tr 1, switching off Tr 2. IC 1/IC 2 are switched to keyboard
input. The Digidata Read/Write input is put in the write mode, and

the keyboard strobe is connected to the Header/Clock store board 5.

3.4 Header store

This circuit performs the function of a temporary store for the
64 character header. The stored header is also passed to the

character generator circuit for display. This header is then



eventually transferred to the header/clock store, where it is included

in the CTD data stream written to magnetic tape.

The first thing to consider is the effect of any power-up resets.
The Q outputs of IC 19/1, IC 19/13, IC 18/1 and IC 25/1 are set to a
low state by capacitors connected between the positive rail and their
reset pins. Resistors from resets to ground provide a discharge path

and control the time constant of the reset function.

All other flip-flops or delay FFs will be automatically reset if
any Q output goes high on power-up. Resistors connected between the
Q outputs and their reset pins will ensure this, and capacitors from

resets to ground will again control the time constants.

After power-up, the two Master reset switches would normally be
pressed, resetting binary counters IC 10 and IC 11 to a count of 64,
due to the jam inputs being held high initially. Binary counters

IC 12 and IC 13 will be reset to a zero state.

The following describes how characters entered from the keyboard

are stored.

The state of the 64 stage shift registers IC 1 to IC 7 is
initially indeterminate. This means that random ASCII characters will
be held in the store to be overwritten later. After each complete
character is drawn on the 'scope, a pulse from IC 10 on the character
generator clocks pins 2 of IC 1 to IC 7 of the header store. This
clocks characters through the shift registers. The Q output pin 6 of
each shift register is connected to two and-or select gates IC 8 and
IC 9. The kb select pins 14 of thesé two ICs are held low by the
Q output of IC 18/1. The ka select pins 9 of IC 8 and IC 9 are held
high due to the inverting action of IC 14/1-2. 1In this condition,
characters from the shift registers will be switched through IC 8 and
IC 9, and presented on the input pins 15 of the shift registers. This

will continually recirculate the stored characters, providing a

synchronised display.



The clock pulse to the shift registers also increments the count
of IC 12 and IC 13. After 64 counts the Q3 output of IC 13/14 goes
high. This pulse is nor-gated with the master reset by IC 26/1. The
output of IC 26/4 is inverted by nor gate IC 26/8~9 and fed back to

the reset ping 1 of IC 12 and IC 13, setting the count to zero again.

The first key press applies the key strobe to IC 25/1. The
Q output of IC 25/1 goes high, enabling the nand gate IC 14/5. On a
count of 64 from IC 13/14, delay FF IC 23 is clocked. The Q output of
IC 23/13 is applied to the now enabled nand gate, IC 14/6, and the
count of IC 12 and IC 13 reset to zero via nor gates IC 26/6 and
IC 26/10. The output of IC 14/4 is inverted by IC 14/1-2 and clocks
IC 18/11, IC 19/11 and IC 25/3. This séts the Q output of IC 19/13
high. The not Q output of IC 18/12 clocks IC 17/3. The Q output of"
IC 17/1 then resets IC 19/4, and IC 19/1 goes low again.

The Q output of IC 19/13 enables nand gate IC 14/8. Due to
IC 25/5 going high, the Q output of IC 25/13 is applied to nor gate
IC 20/5. The output of IC 20/4 clocks IC 10/15 and decrements its
count to 63. The least significant six Q outputs of IC 10 and IC 11
are compared with those of IC 12 and IC 13 by two quad exclusive-or
gates, IC 28 and IC 29. When IC 12 and IC 13 reach a count of 63, all
the Q outputs of the two sets of counters will be high. The six
outputs of IC 28 and IC 29 will then go high. These are gated by a
dual quad input nand gate, IC 30. The outputs of these two gates are
inverted by nor gates IC 27/5-6 and IC 27/8-9. The two outputs pass
to nand gate IC 21/1 and IC 21/2. The output of IC 21/3 is inverted

by nor gate IC 27/12-13.

The output of IC 27/11 clocks delay FF IC 22 and also passes to
the character generator, IC 2/11. The Q output of IC 2/13 goes high,
and sets the most significant bit, pin 1 of IC 12 high. This starts
the row of dots at the top of a displayed character, forming the
cursor. The Q cutput of delay FF IC 22 passes to nand gate IC 14/9,
already enabled by IC 19/13 going high. The output of IC 14/10 is
inverted by nand gate IC 14/12-13. The output of IC 14/11 clocks
IC 17/11 and IC 18/3. The Q output of IC 18/1 gces high. The not Q
output of IC 17/12 clocks IC 16/3. The Q output of IC 16/l resets
IC 19/10 and the Q output of IC 19/13 now goes low. IC 25/4 is also



reset.

With the Q output of IC 18/1 going high, IC 16/11 goes high. The
kb select pins 14 of IC 8 and IC 9 also go high. The ka select pins 9
of IC 8 and IC 9 go low due to the inverting action of nor gate
IC 20/8-9. The data output from the and-or select gates IC 8 and IC 9
are now switched from the Q outputs of the 64 stage shift registers to

the character being presented by the keyboard.

The not Q output of IC 16/12 is pulsed low by IC 18/1 going high.
Nand gate IC 21/6 disables the 200 kHz clock on IC 21/5. This clock
output on IC 21/4 is inverted by IC 21/12—13 and drives the character
generator circuit. Disabling this clock prevents any further output
from being displayed on the 'scope. With IC 18/1 going high, delay FF
IC 15 is clocked. The Q output of IC 15/13 passes to the character
generator IC 12/9 to parallel shift the first dot row of the new
character into IC 12 for subsequent display. The 200 kHz clock to the
character generator is only disabled long enough to allow this

parallel shift to take place.

The character generator now resumes its operation. As soon as
the new character has been completed, IC 10 of the character generator
is pulsed. This pulse passes to the clock pins 2 of the 64 stage
shift register, and resets the Q output of IC 2 to turn off the
cursor. As the new character data are still present on the data
inputs 15 of IC 1 to IC 7, this new character is placed in the shift
register, and the count of IC 12 and IC 13 is incremented by one. The
pulse strobing IC 10 of the character generator also clocks delay FF
IC 6 on that circuit. The Q output of this delay FF IC 6/12 passes to
the header store and resets IC 18/4, to set the Q output of IC 18/1
low. The kb select pins 14 of IC 8 and IC 9 now go low, with the ka
select pins 9 of IC 8 and IC 9 going high. The recirculating mode of

the shift registers is now resumed.

The operation of recirculating déta and inserting‘new characters
is now clear. To recap, initially the count of IC 10 and IC 11 is 64.
The count of IC 12 and IC 13 is zero. The last, or rightmost
character of the display, is present on the Q@ outpdts of the shift

registers. On a key press, the count of IC 10 and IC 11 is



decremented by one. When the next 63 characters have been
recirculated, the first, or leftmost character of the display is

present at the input pins of the shift registers.

Data is now switched by IC 8 and IC 9 to’the keyboard character.
As both groups of counters are at 63, the operation of halting the
character generator, clocking the new character into the shift
registers and resetting the rest of the circuit is then performed.
The count of IC 10 and IC 11 is also decremented to 62, ready for the
next character. On the count of IC 10 and IC 11 reaching zero, the Q3
output of IC 11/14 goes high and resets IC 10 and IC 11 via nor gates
IC 26/1 and IC 26/12-13 to é count of 64 as the jam inputs are held

high.

The only other function to be performed is to allow the cursor to
be backspaced, for correction or insertion of new characters anywhere
in the shift registers. When the backspace key is pressed, delay FF
IC 24 is clocked. The up/down pins 10 of IC 10 and IC 11 now go high,
placing them in the count up mode. The output of nor gate IC 20/11
also goes low. This in turn causes the jam inputs of IC 10 and IC 11

to go low, allowing the counter to perform the proper up count.

The Q output of the delay FF IC 24/13 passes to nor gate IC 20/5.
The output of IC 20/4 clocks IC 10 and IC 11, incrementing their count
by one. Depending upon the number of backspace pulses, the count of
IC 10 and IC 11 can be incremented anywhere up to 64, thus controlling

the point where the shift registers halt, and characters are inserted.

3.5 CTD data store

The function of this circuit is to transfer the four bit BCD code
for each of the five digits of a CTD data word, modify the code to
ASCII and present this code, one character at a time, to the header/

clock store.

Initially after power-up, the’master reset pulse is applied to
nor gate IC 21/2. The output of IC 21/3 is inverted by nor gate
IC 21/5-6. The output of IC 21/4 is then applied to the reset pin 1
of binary counter IC 22. The master reset is also applied to nor gate

IC 21/9. The output of IC 21/10 is inverted by nor gate IC 21/12-13.



The output of IC 21/11 is then applied to the reset pin 15 of decade
counter IC 20. 1IC 16/3 is also clocked and the Q output of IC 16/1
passes to the record/header counter circuit. This pulse can in fact

be ignored during this initial reset period.

The Q output of IC 17/1 is set low by a power-up reset network on
the reset pin 4 of IC 17, or when the record/header has clocked both
header and data out. The not Q output of IC 17/2 goes high, and is
applied to a pair of paralleled inputs of a dual quad nor gate IC 11.
The output of this gate is thus held low and inverted by nand gate
IC 15/8-9. The output of IC 15/10 thus remains high and holds the
reset of IC 16/10 high. The Q output ofAIC 16/1 is applied to nand
gate IC 15/5. Any input from the 15 kHz clock on IC 15/6 will thus be
disabled, and hence the five serial shift registers IC 1 to IC 5
cannot be clocked. All of the data word strobes are applied to nand
gate invertors IC 6 to IC 8. The subsequent outputs are then applied
to or gates IC 9 to IC 10. Nor gate IC 12 further gates the outputs
of IC 10/3, IC 10/4, IC 12/4 and IC 12/3. The outputs of or gates
IC 9/3, IC 9/4, IC 9/10 and IC 12/11 are gated by the other half of

the-dual quad input nor gate, IC 11.

The output of IC 11/1 is then inverted by nand gate IC 18/12-13.
The output of IC 18/11 then clocks IC 17/11. The Q output of IC 17/13
is applied to the parallel shift pins 9 of the serial shift registers,
IC 1 to IC 5. This pulse is also delayed by R15 and C3 and clocks
IC 16/11. However, due to the reset pin of IC 16/10 still being held

high, no output can occur from IC 16/13.

The Frame Sync strobe applied to nand gate IC 18/5 will only set
the circuit in action when IC 18/6 goes high. When data is finally
transferred from the header/clock store to magnetic tape, the header
is written first under control of the record/heéder counters. During
this period, IC 18/6 is low. On complete transfer of the header,

IC 18/6 goes high and the next frame sync pulse is enabled. The
output of IC 18/4 is then inverted by.nand gate IC 18/1—2. The output
of IC 18/3 clocks IC 17/3. The not Q output of IC 17/2 goes low.
This output is applied to nand gate IC 11. The output of IC 11/13 now

goes high.



Nand gate IC 15/8-9 inverts this pulse and IC 15/10 goes low.
This level is applied to the reset of IC 16/10. The frame sync pulse
is also applied to the second half of IC 1!. This frame sync pulse
from IC 11/1 is inverted by nand gate IC 18/12-13. The output of
IC 18/11 clocks IC 17/11. The Q output of IC 17/13 is applied to the
parallel shift pins 9 of serial shift registers IC 1 to IC 5, loading
the frame sync word. The Q output of IC 17/13 is delayed by R15 and
C3 before clocking IC 16/11. The Q output of IC 16/13 now goes high
and enables nand gate IC 15/5. The four bit code for each of the
digits of the frame sync have now been shifted into IC 1 to IC 5,
loading the least significant four bits of each shift register. The
most significant four bits of each shifﬁ register are held permanently
high. Thus each register contains an eight code, which is now in
ASCII format. The 15 kHz clock on nand gate IC 15/6 now appears on
IC 15/4. This clock is now inverted by nand gate IC 15/1-2. At the
same time, delay FF IC 14/3 is clocked, together with binary counter
IC 22/15. The Q output of delay FF IC 14/13 clocks the shift

registers. The data is now serially shifted through each resistor and

out through pin 3 of IC S.

This output is applied to the serial input pin 7 of serial to
parallel shift register IC 13. The rising edge of the not Q output of
'IC 14/12 clocks the serial data into IC 13. After eight pulses, the
first of the five-eight bit characters has been shifted into IC 13.
The Q2 output of binary counter IC 22 now goes high. This output is
applied to nor gate IC 21/1. The output of IC 21/3 is inverted by nor
gate IC 21/5-6. The output of IC 21/4 resets IC 22/1 to zero count
and passes to decade counter IC 20/14, incrementing its count by one.
IC 16/3 is also clocked. The Q output of IC 16/1 passes to the
record/headér bit counters where a track of the number of these clock
pulses is kept. During this period, and-or select gates, IC 2 and
IC 4 of the header/clock store allow data now present on the eight
parallel outputs of IC 13 of the CTD data store to be passed to the
magnetic tape. The next eight bits are now serially shifted into
IC 13 and the count of IC 20 incremen£ed, together with a further
clock pulse to the header/clock store. When the count of IC 20
reaches five, the output from pin 1 of IC 20 is applied to nor gate
IC 19/13. The output of IC 19/11 is applied to nor.gate IC 19/9. The
output of IC 19/10 is now applied to nor gate IC 21/8, whose output



ICc 21/10 is inverted by nor gate IC 21/12-13. This output from

IC 21/11 now resets counter IC 20 to zero. After five counts of

IC 20, all five eight bit characters will have been shifted in turn
through IC 13 and written to tape. With each pulse from IC 20/1, a
pulse is passed via C7 to IC 11. The output on IC 11/13 inverted by
IC 15/8-9 resets IC 16/10, setting the Q output of IC 16/13 low until
the next strobe pulse from IC 11/1 via IC 18/12-13 and IC 17/13. This
ensures that data is only shifted through IC 1 to IC 5, after the next
strobe has indicated that data from the CTD deck unit is valid. This
whole process i1s repeated until a number of data words set by the
record/header counters is reached. IC 18/6 then goes low, disabling

further transfer of data until the new header with an updated time is

written to tape.

3.6 Record/header counters

The function of this circuit is to control the header shift
clock, data character clock and to provide the correct record format
written to magnetic tape. The length of record required depends upon
the number of words in one CTD data frame. This is controlled in such

a way as to ensure that a whole number of frames form each record.

On power-up, the Q output of IC 13/1 is set low. The master
reset is applied to nor gates IC 10/2, IC 1/12 and IC 1/2. The
outputs of IC 10/3, IC 1/11 and IC 1/3 are inverted by nor gates
IC 10/5-6, IC 1/8-9 and IC 1/5-6 respectively. The outputs of
IC 10/4, IC 1/10 and IC 1/4 set IC 3 Q output low, resets decade
counter IC 14 to zero count, and resets IC 7, IC 6 and IC 5 to a count

depending upon the status of each jam input.

The Q output of IC 3 sets the kb select pin 14 of quad and-or
select gate IC 4 low, and the ka select pin 9 high, via the not Q
output of IC 3. IC 4/9 going high, clocks IC 16/3. The Q output of
IC 16/1 sends an Inter Record Gap pulse to the tape controller via
transistors Tr 9 and Tr 10. At this stage the tape transport will be

off-line, so this pulse will be ignoréd.

Before the circuit is set in action, the header will have been

typed in and transferred to the header/clock store by the Load Header

sequence.



Operating the Run/Halt switch now grounds the reset pin 4 of
IC 13 and clocks IC 13/3 high. The Q output IC 13/1 goes high and the
not Q output IC 13/2 goes low. Nand gate IC 15/12 is enabled by
IC 13/1. The low Q output of IC 13/2 disables nand gate IC 12/2, thus
preventing any Write End of File pulses.- The status of the ka and kb
select pins of IC 4 is switched from the data character clock on

IC 4/1 to the header shift clock on IC 4/15.

As nand gate IC 15/12 is enabled, the 15 kHz header shift clock
on IC 15/13 appears on output IC 15/11. The clock is then inverted by
nand gate IC 15/8-9. The output of IC 15/10 is then applied to
Ic 4/1, the clock input of decade counter IC 14/14. The header clock
is switched through IC 4/13,.to the first stage of the binary counter
formed by IC 7, IC 6 and IC 5. 1IC 16/11 is also clocked, and the
Q output of IC 16/13 applied to the Darlington transistor pair, Tr 7
and Tr 8. The collector of Tr 8 drives the Record clock of the tape
buffer, thus loading characters from the header/clock store to this
buffer. At the same time, the clock output of IC 4/13 is also applied
to nand gate IC 15/5. 1IC 15/6 is enabled by the high level of IC 4/9.
The clock ocutput of IC 15/4 is inverted by nand gate IC 15/1-2. The
output of IC 15/3 passes to IC 30 of the header/clock store and then
on to the 64 stage shift registers IC 21 to IC 27, the eight bit
serial shift registers IC 14 to IC 20 and IC 7 to IC 13 to clock the

header out.

After ten clock pulses, the carry out of counter IC 14/12 goes
high and clocks the second counter IC 8/14. The 'O' output of IC 8/3
goes low. This process repeats itself until the '8' output of IC 8/9
goes high. This occurs after a total count of eighty. The output of
IC 8/9 is gated through a series of nor gates comprised of IC 9 and
IC 10 to the reset pin 15 of IC 8, setting its count to zero. On IC 8
being reset, the 'O' output of IC 8/3'goesvhigh. This output is
applied to the clock input of IC 3/3. The Q output IC 3/1 goes high
and the not Q output IC 3/2 low. The status of the ka and kb select
pins of IC 4 now reverses. Nand gate IC 15/6 also goes low. The
clock on IC 15/5 is now disabled, preventing any further clock pulses
passing to the header/clock store. The Q output of IC 3/1 also passes
to the CTD data store IC 18/6. This enables IC 18/5 and allows the

Frame Sync strobe to start the process of loading and shifting the CTD



data. The Q and not Q outputs of IC 3 also drive Darlington
transistor pairs Tr 4, Tr 3 and Tf 2, Tr 1. 7Tr 3 and Tr | drive LEDs
to provide a visual indication of the header and data cycles. The

Q output of IC 3/1 is also applied to nor gate IC 1/13. The output of
IC 1/11 is thus held low. This output is then inverted by nor gate

IC 1/8-9. The output of IC 1/10 is thus held high and holds the first

counter IC 14/15 in a reset state, preventing any further count.

The data character clock on pin 1 of IC 4 is now selected by that
status of the ka and kb lines. The counters IC 7, IC 6 and IC 4
continue to count these data clock pulses and clock the tape buffer.
When the Q3 output of IC 4 gbes high, depending upon the status of
IC 7, IC 6 and IC 5 jam lines, delay FF IC 2 is clocked. The delayed
Q output of IC 2/13 is applied to nor gate IC 10/1. The output of
IC 10/3 is inverted by nor gate IC 10/5-7. The output of IC 10/4 now
resets IC 3/4, Q output IC 3/1 goes low.and not Q output IC 3/2 high.
This pulse also passes to IC 17/4 of the CTD data store, setting its
not Q output IC 17/2 high. This subsequently prevents further data

characters being clocked out.

The Q3 output of counter IC 5 is also applied to the nor gate
IC 1/1. The output of IC 1/3 is inverted by nor gate IC 1/5-6. The
output of IC 1/4 now resets counters IC 7, IC 6 and IC 5 to their
preset counts. As the not Q output of IC 3/2 goes high, after both
the header and required amount of data has been clocked, nand gate
IC 12/1 goes high. IC 12/2 is disabled by the not Q output of IC 13
being low. However, if the Run/Halt switch is returned to halt, then
IC 13/4 would be pulsed high as capacitor C8 charges up the Q output
IC 13/1 goes low and not Q output IC 13/2 high. Nand gate IC 12/2
will then be enabled, and at the end of the header-data sequence,

IC 12/3 will go low and is inverted by nand gate IC 12/5-6.

The output of IC 12/4 then clocks delay FF IC 11. The Q output
of IC 11/13 then pulses the Write End of File line of the tape buffer,
via Darlington transistor pair Tr 6 and Tr 5. As IC 4/9 goes high at
the end of the header-data sequence, IC 16/3 is clocked. The Q output
of IC 16/1 then drives the Inter Record Gap line of the tape buffer,
via Darlington transistor pair Tr 9 and Tr 10. This IRG pulse causes

the second tape buffer to be selected. The first buffer is then



dumped to magnetic tape. If the Run/Halt switch remains in the run

position, then the sequencé of header-data output will continue.

3.7 Header/clock store

The function of this circuit is to store the 64 character header
initially typed into the header store. Information from the real time
clock, plus eight pad characters, are added, bringing the overall
header to eighty characters. Switching of characters between header

and CTD data, for transfer to the tape buffer, is also accomplished by

this circuit.

The only power—up reset performed on this circuit is by the
capacitor/resistor network on IC 33/5. The output of IC 33/4 is
inverted by IC 33/12-13 to réset IC 28/4 IC 29/4. The Q output of
IC 28/1 goes low and the not Q output IC 28/2, D input IC 28/5 and
clock input IC 28/11 go high. The Q output of IC 29/1 goes low and
the not Q output IC 29/2 high. The ka select pin 9 of and-or select
gate IC 30 is set low by IC 28/1 and kb select pin 14 set high.

The clock on paralleled pins 1, 3, 5 and 7 of IC 30 is thus
enabled. This clock comes from the record/header counter when the
write header mode is in operation, and comprises eighty pulses.

However, this clock will not start until the record/header counter is

set in the run mode.

When the load header switch is operated, nand gate IC 32/2 is
enabled. The circuit now waits until the header store completes a
cycle. A pulse from IC 23/13 of the header store signifies this
condition and is applied to IC 32/1. The output of IC 32/3 is
inverted by nand gate IC 32/5-6. The output of IC 32/4 is then
applied to nand gate IC 32/9. This gate is enabled by the high level
of IC 29/2. The output of IC 32/10 is inverted by nand gate
IC 32/12-13. The output of IC 32/11 now clocks IC 28/2. The Q output
of IC 28/1 goes high and the not Q output IC 28/2 low. The state of
the ka and kb select pins of IC 30 now reverses, and allows the clock
from IC 10 cf the character generator to pass. This clock occurs as
each character is shifted through the header store and displayed on
the 'scope. These clock pulses are applied to the 64 stage shift
registers, IC 21 to IC 27 and to eight bit shift registers, IC 14 to

IC 20 and IC 7 to IC 13.



The mode contrel pins 10 of IC 21 to IC 27 are held high by
IC 28/2. This places these regiéters in the load mode. The data
input pins 15 of IC 21 to IC 27 are fed in parallel with the data
input pins 15 of the header shift registers. Thus with each clock
pulse, as the header is recirculated, the registers IC 21 to IC 26 are
loaded with this header. On the last or 64th character, nand gate
IC 32/1 is again pulsed and IC 28/3 clocked via the other nand gates

of IC 32, as before.

The @ output of IC 18/1 goes low and the not Q output IC 18/2
high again. This once again reverses the ka and kb select levels.
IC 28/11 is clocked by IC 28/2 going high. The rising edge of the not
Q output pulse of IC 28/12 clocks IC 29/11. The Q output of IC 29/13
now clocks IC 29/3. The Q output of IC 29/1 goes high, and turns on
an LED via Darlington transistor pair Tr 2 and Tr 1, to show that the
header has been loaded. The not Q output of IC 29/2 goes low and
disables nand gate IC 32/8, thus preventing any further load header
start pulses. The Q output of IC 29/13 being pulsed applies a set
pulse to delay FFs IC 31/6 and IC 6/6. The Q output of IC 31/13 is
applied to the parallel shift pins 9 of IC 7 to IC 13. This clocks
eight null or pad characters into these ICs. The Q output of delay FF
IC 6/13 parallel shifts the eight word time information into registers
IC 14 to IC 20. On the record/header circuit being placed in the Run
mode, the eighty pulse header shift clock is switched by IC 30 to all
the registers, due to kb being high. The mode pins 10 of IC 21 to

IC 27 are also now high, placing these registers in the recirculate

mode .

The data outputs of registers IC 21 to IC 27 are applied to the
serial input pins 11 of IC 14 to IC 20. The serial output pins 3 of
IC 14 to IC 20 are applied in turn to the serial input pins 11 of IC 7
to IC 13. The serial output pins 3 of IC 7 to IC 13 are then applied
to and-or select gates, IC 2 and IC 4. These outputs are also fed

back to the recirculate data pins of the 64 stage shift registers.

The kb select pin 14 of IC 2 and ICA4 is held low by the Frame
Sync enable from IC 3/1 of the record/header circuit being low. The
kb select is inverted by the output of nand gate IC 5/12-13, to drive

the ka select. Thus the outputs of registers IC 7 to IC 13 are
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switched through IC 2 and IC 4 to inverting buffers and thence to the
tape buffer. At the end of eighty shift clock pulses, the Frame Sync
enable level from the record header counter goes high. This then
reverses the state of the ka and kb lines, and output from the CTD
data store is now switched through IC 2 and Ib 4. CTD data is now
output to tape buffer. A one second pulse from the real time clock is
applied to nand gate IC 5/2. 1IC 5/2 is enabled by the Frame Sync
enable level. The output of IC 5/3 is inverted by nand gate IC 5/8-9.
The output of IC 5/10 clocks delay FF IC 6. The Q output of IC 6/13
parallel shifts the real time clock duriﬁg this period. This ensures
that the time can only be loaded, either at the end of the initial
load header sequence, or dufing the write data period. This prevents
any corruption of the header when it is being written, due to parallel
shifting data in, as the registers are being serially shifted out.

The process of switching between header and data now continues until

the record/header circuit is halted.

Placing the load header switch in the off position connects nor
gate IC 33/1-2 to ground. IC 33/3 goes high and drives nor gate
IC 33/6 through capacitor C7. The output of IC 33/4 is inverted by
nor gate IC 33/12-13. The output of IC 33/11 now resets IC 28 and
IC 29. The circuit is now in its initial state and a new header may

be loaded, as previously described.

3.8 Real time clock

The function of this circuit is to provide time data for the
header/clock store, together with a visual display. Although there
are many integrated clock circuits commercially available, output of
the actual BCD data for each of the digits is not normally provided.
It was decided therefore to construct a purpose-built circuit, which

although having a high component count, is in fact quite simple.

The oscillator used is a standard crystal controlled type, formed
around an inverting gate, in this case either a nor or nand gate is
used. The crystal used is a 32,768‘Hz AT cut type. Resistors R2, R3
and R4, together with capacitors Cl and C2, serve to tune the
oscillator to a precise frequency. The output of the oscillator nor

gate IC 8 is buffered by the remaining nor gates of IC 8.



IC 9, IC 10 and IC 12 are three binary/decade up/down counters.
The binary count up mode is selected. Each of these counters divides
by 16, to give an overall count of 4096. The carry out of IC 12
clocks a fourth binary counter IC 11 and the Q3 output is taken. This
divides by a further eight, bringing the totdl to 32768, thus

providing a one second pulse output.

The first thing to consider is how the clock is initially set up.
The seconds, minutes and hours reset switches are placed in the reset
position. The high level on the reset sSeconds switch is applied
directly to IC 13/15, resetting its count to zero. Nor gate IC 3/1
goes high and its output IC 3/3 low. This is inverted by nor gate
IC 3/5-6, and the high output of IC 3/4 applied to IC 14/1, resetting

the tens of seconds counter to zero.

Similarly, the minutes counter IC 15/1 is reset directly by the
minutes reset switch. The high level on this switch is applied to nor
gate IC 5/13. The output of IC 5/11 is inverted by nor gate IC 5/8-9,
and the high level of IC 5/10 applied to IC 16/1, resetting the tens
of minutes counter to zero. The high level on the hours reset switch
is applied to nor gate IC 1/2. The output of IC 1/3 goes low and is
inverted by nor gate IC 1/12-13, whose output IC 1/11 now goes high.
This output is applied to both IC 17/1 and IC 18/1, resetting both the
hours and tens of hours to zero. The minutes and hours reset switches

can now be returned to their off positions, leaving the seconds switch

in the reset position.

Having completed the reset operation, the next step is to load a
preset time into the hours and minutes counters. The time chosen will

be in advance of when the clock is required to start from.

Placing the minutes update switéh in the update position applies
a high level to nor gate IC 2/5 and a low on IC 2/1. The output of
IC 2/3 goes high énd feeds back to IC 2/6. The output of IC 2/4 goes
low, together with IC 2/2. The low output of IC 2/4 is also applied
to IC 2/12. With the one second clock now passing to IC 15/15, the
minutes count updates every second. On a count of ten, IC 15 returns
to its zero count and the carry out of IC 15/7 clocks the tens of

minutes counter. This process will continue until the chosen time is



reached, when the update switch will be turned off. This sets IC 2/5
low and IC 2/1 high. IC 2/3 goes low along with IC 2/6. 1IcC 2/4,
IC 2/2 and IC 2/12 go high. The output of IC 2/1l now remains low,

and the one second clock is disabled.

The hours update switch, IC 6 and IC 1/9, is connected in exactly
the same way, thus allowing the one second clock through IC 6/13 to
update the hour counters IC 17 and IC 18. When the required count has
been set, all that remains to do is to switch the seconds reset off at

the appropriate time to start the clock. '

The one second clock is now applied to IC 13/15. This resets to
zero after a count of ten, when its carry out IC 15/7 goes high,
clocking IC 14/15. The Q1 output of IC 14/6 is inverted by nor gate
IC 8/8-9. The output of IC 3/10 is then nand gated with the Q2 and Q3
outputs of IC 14/1 and IC 14/14. On a count of six, the Q2 and Q3
outputs of IC 14 go high, and together with the inverted Q1 output,
cause the dual triple input nand gate IC 4/9 to go low. Nor gate
IC 2/9 also goes low. The output of IC 2/10 now goes high and clocks
the hours counter IC 15/15, via nor gate IC 1/6. The output of IC 4/9
is also inverted by nor gate IC 3/12-13, applying a high level to nor
gate IC 3/2. The low output of IC 3/4 is inverted by nor gate
IC 2/5-6, and resets IC 14/1 back to zero, with nand gate IC 4

returning to its initial state.

Similarly, the carry out of minutes counter IC 15/7 clocks
IC 16/15. Once again, the Ql, Q2 and Q3 outputs of the tens of

minutes counter are gated to increment the hours, and reset the tens

of minutes to zero.

The Q output of hours counter IC 17 and the Q2 output of tens of
hours counter IC 18 both go high on a count of 24. These two outputs
are applied to nand gate IC 7/8 and IC 7/9. The output of IC 7/10 is
inverted by nand gate IC 7/12-13. This is then nor gated by IC 1/1
and the hours reset. The output of IC 1/3 is inverted by nor gate

IC 1/12-13, and applied to both reset pins 1 of IC 17 and IC 18.

The Q1 to Q4 outputs of the seconds, minutes and hours counters

drive IC 19, IC 21 and IC 23 respectively. IC 20 and IC 22 are driven
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by the Ql to Q3 outputs of IC 14 and IC 16, whilst only the Q1 and Q2
outputs of IC 18, drive IC 24. 1IC 19 to IC 24 are identical BCD to
seven segment decoder drivers. The decoded outputs of these ICs then

drive the Liquid Crystal Display (LCD).

A 64 Hz square wave is taken from the initial divider, IC 12/11%,
and supplies the AC drive necessary for the LCD display. This 64 Hz
square wave is nand gated by IC 7/8 and IC 7/9 to drive the colon,
separating the hours, minutes and seconds on the display. The BCD
outputs of the counters IC 13 to IC 18 are also dutput, for inclusion

in the header/clock store.
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HARUFACTURER

PART Ho PART TYPE DESCRIPTION
Ic4 IHTEGRATED CIRCUIT {CD4BZ9 DINARY/DECINAL COUNTER BCH
Ic2 ‘e {04813 DUBL D TYPE FLIP FLOP )
132 ‘e £04631 QURD 2 INPUT HOR GATE '
Ic4 . £D4813 puaL D TYPE FLIP FLOP )
L5 'y £D4813 iy '
It6 . £04813 . .,
Ic? 'y co4est §uAdD 2 THPUT HOR GATE ),
1c8 v D48l QUAD 2 IHPUT HAUD GATE ')
Ic9 ’e £34329 DINARY/DECINAL COUNTER )
I8 ' £54858 HEX NOM INVERTING BUFFER ,e
Icil ' 2516H DOT KAT CHARACTER GENr HATIONAL SEMICONDUCTORS
IC12 .o £hag2L 8 BIT PRR/SER SHIFT RES aca
113 e £p4as HEY HOH IHVERTING BUFFER ye
114 ‘e u741 GPERATIONAL RIPLIFIER ,e
€15 ' £o4all QUAD 2 IKPUT HAHD GATE 'e
1016 . £04843 DUAL D TYPE FLIP FLOP ve
1017 ' L4881 QUAD 2 IHPUT HOR GATE 'e
Ic18 v {£14331L8 | & BIT DAL BOTOROLA
Ic19 ' w74l CPERATIONAL AMPLIFIER RCA
128 ' ’r ' 'e
1c21 . e ' '
IC22 ' £04829 BIHARY/DECIMAL COUNTER ,s
123 'y 04858 HEX HOH INVERTTING BUFFER 'o
124 ‘e u7dl GPERATIONAL ANPLIFIER ‘e
1025 ‘e 04929 BINARY/DECINAL COUHTER 'r
1626 ' ¥e1468L6 | 6 BIT pAC HOTOROLA
1027 'y £D4859 HEX MON IHUERTING BUFFER RCA
1628 'e 04829 BINARY/DECINAL COUNTER ye

Rl RESISTOR 19K 174 WATT METAL FILHM TYPE MRF4 UARIGUS
R2 . 18K ' '

R3 ' 4K7 ’e .

R4 ' 18K ’e '

RS . 18K ' '

Ré ' 47 e ‘e

R? ' 18K ' 0

R8 . e i Y

R9 ' 18K ‘e ’e
RLG 'e 4K7 ’e '
R1L 'y 1K ' ‘e
R12 ‘e 1¥ ) ‘e
R13 ' 1 'e ’e
R14 ' 33K ‘e ’s
B1S ‘e 33K ve ’e
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Character Generator-Tinebase.
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FART Ho PRET TYPE DESCRIPTIOH HAKUFACTURER

Ri6 RESTSTOR 4 174 BOTT BETAL FILH TYPE FAF4

Ri7 . 18K X

RIB . 18 '

Ri% ’s 18K ’r

R28 v g2ax '

R21 ‘e iK 'y

g2 ' 1% ’e

R23 - 1¥ s

R24 'y 33K ’e

B23 ’e 3K Y

€1 CRPACITOR 18ép CERBHIC 8123Z/00G 18% 168Y 87¢

£2 v 188 Y e

L3 ,r 47p POLYESTER TFF 28% 439 HIvA

C4 ' 226p CERAWIC 8123Z-006 187 183V 87¢C

(] ' iGén s ' 1

C6 ’r 470pss47pl ,, + POLYESTER TFF 18% STC + HIMA

t7 v 168p  |CERAMIC £1237,006 18% 188Y 57C

£8 e 188p ' '

c9 ’s 188p s '

cié ’y 186u TRHTULAN BERD 15V RS Ho 182-746

ci ’e 188u . '

Ci2 e 168y 'y ’

URl POTERTIONETER iggx CERMET TYPE 81E 172 EBTT HORGEH

Ug2 ’e 188K . .

VR3 ' 168K ’ ’e

IC SGCKETS 8 PIH UERD 19-21768

' 14 PIN VERD 19-2177H
' 16 PIN VERD 19-2178C
' 24 PIX UERD 19-2182E

(11} SHITCH SPDT BIAS 38 258V KPAlgaF HAYCOH MIM
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ICs

oo

13

12

RiZ4 H
Vdd 47a

SH1 1871 Characters 52 Single Step SH3 4 Pole
/second, /Continuous, ReadsHrite.

S$2.DIGIDATA IMTERFACE.
Keyboard Input/Replay.
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PART Ho PaRRT TYPE BESCRIPTION HANUFACTURER
It IHTEGRATED CIRCUIT § CD48iY DUARD RHD/OR SELECT GRTE N
Ig2 ’e th4gisy ' '
Ic3 ' £p4pdd HEX IHUERTIHG BUFFER .y
it4 e ¢hisia DUAL D TVPE FLIP FLEP ye
IEs ' Ch4gal quAd HOR GRTE v
Ri-R8 RESISTOR 4x7 174 BAYT VETAL FILH TVPE MAF4
RS ' 18K e re
R18 ' 1o8¢ e 1y
Ri1 e 188K re 'y
fi2 ' 457 s e
R13 o 457 ' re
Ri4 o 13K T v
Ri3 ' 1K rs 1
1 CAPRCITER Blu H{82 18% 63V HIHA
€2 ) 228p CERAHIC B81322/006 1a% lasv 87C
£3 e 833y 11X52 18% 63V HIbA
£4 ‘e +33u K82 184 63y WIta
YR POTEHTICHETER iH CERMET TYPE £1E 1/2 HATT HORGAN
UR2 POTERTICHETER 1 CERMET TYPE 84E 1/2 HATT .
IC SQCKETS 14 PIH VERD 19-21774
vr 16 PIH UERD 19-2178C
181 TRANSISTOR EC189 FULLARD
TR2 e Bc1e9 1
W EHITCH EPDT 4R 24V M57186D HAYCON WIN
842 ' ORDT 48 24V H5T286 H/§ '
SH3 e 4PDT &4 28V RS Mo 378-995

82.DIGIDATR INTERFACE
Keyhoard Input-Beplay.

...30_

e



18GKHZ [.. :

éSa@E{:}Z‘ 49a
s620] e 472

7.6 IC
44a0~ >~ 452

9

1. 12
41an— > 42a

Udd———;];——e 55b/36b
5 €15

GRD

R47,

€12 ==

-—1 11 13
{1
4 18

7 39

R3?
L
c2

.

R3

c4

Rdl

€6 =

—{1 11 13
R43 Rl42
Ic4
4 18
c8 £47

R4S
L,
£ig

L&dd

§3. DIGIDATA INTERFACE.

Oscillator and Strobe Display.
. - 31 -



PART Mo PART TYPE DESCRIPTION HARUFACTURER
IC1 |INTECRATED CIRCUIT | €D4913 | SUAL D TVPE FLIP FLOP RCA
162 24 ’e P —
13 ‘s ‘v 77 —
4 ‘s > 77 —
€5 . . v ‘e
IC6 . ’ . ‘s
R1 RESISTOR 82K 174 ATT METAL FILM TYPE HAF4
R2 ’ 18K v ‘s
B3 ‘ 1898 ,e .
R4 . 82K . ‘v
RS “ 18 ,2 ‘e
Ré ‘. 1een e ‘v
R? 4 a2K ‘2 ‘2
Bg ‘s 18K ,4 ‘s
B9 ‘e 186R v ’e
Rl . a2K ‘2 ‘s
BLL . 18K . ‘v
R12 2 18R ’e ,v
R13 . 82k ,s ‘e
R14 . 18K ve 2
RS 2 1368 ¢ 24
16 . 82K . ‘e
R17 . 18¢ v ‘s
R18 ‘v 1598 ‘4 ‘2
R19 24 82K ,e ‘7
(29 . 18K ,v ‘2
R21 . 1888 . .
222 ‘s 82K ‘e ¢
R23 .’ 18 ,e ,e
R24 2 1888 4 .
k25 ¢ 82K v ‘v
R26 . 18K . ¢
R27 .4 188R e .
k28 . 82K ,e 17
k29 ‘4 18K ‘s ‘s
R38 . 188R ,s ‘e
R34 ‘. 82K ‘e .
R32 . 18K % .2
R33 2 1868 . .
R34 7 22K ‘e s2
R3S ‘e 18K ve re
R36 . 188R . ‘v

R37-R48 . 1M .2 2

$3.DIGIDATR INTERFACE S

Oscillator and Strobe Display.



PART Ho PRARY TYFE DESCRIPTION FANUFACTURER
C1-C17 CAPACITOR 8229 | WKSD 19% 639 e

€12 . 188dp CERAMIC 413227006 1687 188 §1C

€14 - 4 168p " .

€13 . 188y YaETULYY BERD 15V RS Ho 182-746

YR POTEHTICHETER 38K CERFET TYPE BIE 172 WATY HORGAN

YRz “ i . 4

BRI “ ’ “ ”

VR4 i ‘ .’ ‘o
TRI-TRiZ TRAESISTIR BC189 #uLLeRd
Ledl-i2 LED HIN LOM CURREHT LED RS Ho 588-386

1C7 IHTEGRATED CIRCUIT ¢ LD4GSS HEY HOW THUERTIHG BUFFER BCR

IC SOCKETS 14 PIH VERD 19-21774
. 16 PIH VERD 19-2478C
$3.DIGIDATA INTERFALE
Oscillator and Strobe Display. - 33 -
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54, DIGIDATA INTERFALE.
CTD Data Store,



v

PERT Ho PART TYPE DESCRIPTION HANUFRCTURER
I61-5 {IETERDATED CIRCUIT | Coaa2i # HIT PPR/SER SHIFT REG ReA
Ice-8 e fpdais GURD 7 THPUT ERHD GRTE 44

IS i Cr4avl £Unb 2 INPUT OB GATE 7’
Ii’;i% 17 LR Lxs 27
icis i £o4882 DURL 4 INPUT HOR GARTE ’
Iciz ‘ Code7l fUED 2 IUPUT OB GATE 4
i3 e {hagl2 DUGL D TYPE FLIP FLOP 2
Ic14 . i i 7’
icis i Cpdais GUAD 2 THPUT HAND CATE v
1614 ' Co4813 BUAL B TYPE FLIP FLEP ‘s
Ici? re 22 L X4
ICi8 i (D4511 CUGD 2 THPUT HBHD GATE .
ICLe ‘! £h4ga1 BUGD 2 INPYT HOR 6RTE ¢’
ic28 ‘o RGN BECADE COUBTER/DIVIBER ’
Ic21 ' ch4asi GUAD 7 IHPUT HOR GRTE e’
g2z o £04829 BIH/DEC COUHTER .’
fi-12 RESISTOR 33K 1/4 WATT EETAL FILH TYPE HFRY
Bi3 “ 168K .’ o
Rig r 188K i .
Rid ‘o 12K i .
Ris i 128K i .
Ri7 r 353 ” 4
R18 7 123K ‘o ‘o
R1% ‘o 128K 4 .’
R26 r 27K ‘ 2’
(81 CAPRCITER 168 CERAWIC 8132Z/C005 167 188V 87
€2 ‘ 18a8p ‘’ ’’
€3 r 188p ‘! ‘!
¢4 o’ 228p i ’’
C5 ‘o 338p . 4
6 i 228p . ‘4
€7 ‘ 1é68p ‘! ‘!
%1 i 183 TRUTULAH BERD 15U iS Ho 182-74¢
IC SOLKETS 14 PIH YERD 19-2177H
‘ 15 PIH UERD 19-2478C
S4.DIGIDATA INTERFACE
- 35 -

CTD Data Store.
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$5.DIGIDATA INWTERFACE.
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PART Ho PERT TYPE DESCRIPTICH HAHUFRCTURER
Ict THYEGRATED CIRCUIT | €D483% | 64 STACE SHIFT REGISTER RCR
1C2 X & % o
3 - . z - —
1C4 z ’ ” —~
1C5 . r 7 -
1c6 z . ” yy
1C7 o z ” —
1C8 7 £D4619 | CUAD AHD/OR SELECT GATE %
19 ’ + & z
1018 . £04029 | BINARY/BECTHAL COUHTER z
Ic11 ” & & Z
T ” 7 7 -
IC13 % ’ o z
1C14 ’ £04611 | GUAD Z INPUT NAND GATE ’
IC15 & €D4653 | DUAL D TYPE FLIP FLOP T
IC16 % & . ’
117 & . % T
ICL8 . & ’ e
119 % % o z
1028 0 CD4GOL | GUAD 2 IHPUT HOR GRTE ,’
121 & €0461L | GUAD 2 IHRUT HAHD BATE 0
1c22 % £04613 | DUAL D TYPE FLIP FLOP ’
1623 ‘e % .
1C24 % . 0
1C25 s X %
1626 % CD4BBL | GUAD 2 TNPUT HOR GATE %
1027 % % Z z
1028 ‘e (D438 | WEX 2 IHPUT EXCL OR GAIE %
1C23 % % 0 0s
1038 ’t CD4812 | DUAL 4 IHPUT HAND GATE %
Rl RESISTOR 18K 174 HATT FETRL FILW TYPE MRF4
R2 ’ 10K K Z
R3 & 18K o ’
R4 & 4K7 % .
RS & 18K X 0e
Ré & LeK % v
R7 & 16K % ‘0
R8 & 4K7 o %
R9 & 18K o %
R10 % 16K .
R1L * 4x7 o .
R12 X 188K + %
R13 % oK X o

§3.DIGIDATA IHTERFACE

Header Store.

- 37 -




Header Store,

PRRT No PART TYPE DESCRIPTION VRHUFACTURER

Rid4 RESISTOR 45K $/4 VATT BETAL FILN TYPE 1F4
R15 z 18x z .
R16 .t 100K z ‘e
RL7 2t 103K .
R18 % 274 z o
RL9 2z 27K z z
c1 CRPACITOR 130  |CERANIC 8123Z/C06 L0% 160V §TC
c2 . 168p T vt
€3 . 136p ‘' %
c4 z 47p ‘ %
£5 z 1aGp T %
3 z 168p ‘ o
€7 . 168p . .
) % 479 * &
£y z 123p & '
c18 % 188p ’ z
ci1 0 198p ‘ ‘
C1z % 1a8p 7 &
C13 % 168p . 1
Ci4 ‘e 168p 7 ’
C15 % 166p 20 .
£i6 . 166p . ’
Ci7 . aap & ‘

c18 z 163y TRNTALUM BEAD 15U RS Ho 182-746

IC SOCKETS 14 PIN UERD 19-2177H

o 16 PIN VERD 19-2178C

§5.DIGIDATA INTERFACE.
- 38 -
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‘ 48a 4%a
[15] [15] 5ikey & B 250
7he 15 113 1 14h {15 1 14 '
" REAS]] s 1) %53 53@
o % 2
Ic21 614 5H 17 5 ire2 10
£ 1 6H 6H 6 18
2 110 3 74 g-nz H 9 14
—T T L 1 T
445 ' a7h] I+
9 [15] 26bey 99
15 L Tig 1 14 L Tia 1 14H 31 14 [oed
A T | o e OO
1022 1015 5 I8 5H 13 i il
6 118 ! 164 L rvoa45a
7 148 37 rns 7H 547
- [eo-dd g
£5h ‘ L [e-2422
LT it [15]
{oe@35a
12 511 15 1 PP
. B 5 " 13 IC1/1C3
] & bl
1028 —6 1023 18 5h
et} 1 6 AN
312 47 7 118 1—113 H 8 ——
] | LT - =)
1 9
53h !
i : [ =
1T 15 4 L1131 14h
13 Y ] N 24
1029 ‘ 1024 51 1618 5H
1 ei-les £ H | £ 101-ic4
9 74! == 2 148 3 7He25h (ns H ‘ T
mygil T ; ‘
43b .
vad , [15T-e19 [15]
8a : ! L] vdd 33b
116 141 15 y R IV e [T, Pt
Es 1iH 4 H—elgh it GHD—L—o31b
7 10H 1625 Ic18 5H Ic1L 5
5 12l 6 11 EH-e1in 4 H
1032 1246 15 2 118 3 7H-ei2b rn 3 7H
53@-—-—’—3-” i i L] i i
gh 55a
[ 21 % 615 —e56a [15]
36 1l i5 118 1 14}udd L T19 1 14H
i° 1M L 1g” " 13l—es2 (-5 O 13b
RS R 1—253, i
%)) 1626 1619 §F—eiiid 1012 5H
e8|H4" " 1aiHc9 & 1177 bl—eiza AH
L7 859 & 2 144 3 7l—ebia l—na H
Lé i l i ' i : ] :
L0 36h
oul — 2009 £15 —e41b [15]
2
<a Ledl 15 18 1 14}0dd 1 Tia 1 140
R18 T 19" * qal—esop Lo 13k
Tr2 ¢RLL 4 —215h i
1627 1620 5f—<bdd Ic13 5H
6 1177 gl—eicn i H
Trl 2 116 3 7l—ei3h ru 3 7H
: — Y ‘ [
56.DIGIDATA INTERFACE,
39

Heazder/Clock Store.
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PART fio PERT TYPE BERLRIPTION FEHUFRCTURER
1y IHTEGRATED CIRCUIT | Ch4AD4Y HEY IHUERTIHG BUFFER nea
IL2 i £h4Bie QUAD RHD/OR SELELT €A7E 2
e i £04449 HEX INVERTING BUFFER 44
It4 ‘e RIS R GUAD RID/OR SELECT CATE 74
IS . Lo48Ls GURD 7 THPUT HAHD GRTE 2
IC6 i £04213 pual D TYPE FLIP FLLP 2
IC7-28 " fhdaal & BIT PAR/BER SHIFT RED 4
162127 i £h4e3d &4 STAGE SHIFT REGXIGTER e
Icae ‘e IS A BUSL D TYPE FLIP FLEP e
1629 '’ ! ‘ e
IC3s i Lp4eLs GUAD RHD/OR SELECT GOTE 4
Ic3 ‘e L4813 DUSL D TVPE FLIP FLOP i
Ic32 ‘e £h4814 GURD 2 IEPUT HAHD GATE e
1633 . co4aai Quab 2 IHPUT HOR GRTE £
R RESISTOR 128X 174 WATT BETHL FILH TYPE HOF4
R2 ‘ 27K 4 ’
B3 ‘o 128K ’ i
R4 ‘! 1284 ‘7 e
k3 “ 1ggx ‘ .
Ré ‘ 27K ‘ “
kY ‘o 27K e ‘e
k8 s 128K i e
k9 ‘e 128K 4 ‘o
Rig ” i . ‘e
RIL ’ 188R ’ o
Cl CRPRLITOR 228p CERANMIC @1322/C06 1ex 188U §T1C
c2 X - 12
€2 “ 1gép o o
£4 e 1egp . o
€3 4 2289 ‘! ‘’
£é 7 §886p . .
€7 ‘e 1888p 2 ‘o
ca ‘o 18s8p 7 e
t9 e 1g2p ‘! !
t18 e 1884 TRHTULUM BEAD 150 RS Ho 182-74%
TR1-2 TRAHSISTER BL189 HULLARD
Ledl LED LIGHT EXMITTING DIODE RS Ho 387-710
SuL BUITCH sPDT 48 24V H3T186D WAYCOH HIN
IC SOCKETS 4 PIH UERG 19-2177H
“ 16 PIH UERD 19-2478C
56,DIGIDATA INTERFACE.

Header/Clock Store.

- 40 -
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ud
vdd Ugd Udd2 it i d 3)uddz 11
. ! 3 : Tpd wlza  1F2 - z
144 168 sel 1 i | s T ey N TR TR D
; 1o e . H o
14" 12 14 U R4 [[}"1; | E ;
) 3 e L w2 4 1B
i g =5, = Tr3 et | fer] s £2
813 15 213 15 478 59 Ri6 R17 H»-] Uw 59
i |1 iy e Lg{ gy 1 0
cui L L N ¥ Q su3t | Udd
[. 3 20dd 14 Vad vdd
RLGH il | 3l 4 . EOF Disable.
ki PR e s 4 i
o! 1013 2 jsb-ds ] 4 108 5
ol : 5 —i3 6 12050
4 41
1< Ret] % 6789 16 5729 m«?—* 1 A1e12
Vi T o 2 8CL9
€7 RiL % g
wi6a  vdd
18203 - 3 4
1&22 el j@? 55
i3 = [
el 81 ”r_;,r;;_ R9
53 1? il [ EE AN I A Tré (1828
29b¢ sttb ¥ 45%al|{ [ |
TC15 Uddy —
J
SH2
Reset
S I I L
<o o3 107 oE {3386 | oo oiF 105 6Hp ————s31b
=1 St ¥ ) Tl O 4 %l ol 4 14 p
Lo lo o2 cobo o 17 =1
ot ol 1% ata ol {3 ol o414
8 16 r 515 E T
7 T {
‘ L. ved
'3 11 vdd
i ]
i3 A
L 13 i )
ri3h | 1016 jizm nig! RL9
§ 18 rg Trid
€5 == C6 e
l 678 59 T 5
7 ééd da 4a

§7. DIGIDATR INTERFALE.
Record/Header counters,
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FART Ko FERT TYPE DESCRIPYION HANUFACTURER
i THTEGRATED CIRCUIT | C0483d fUAL 2 YHPUT BOR GATE BEA
ic2 ‘ 0h4813 pual b TYPE FLIP rLEP e
Ie3 i ‘o st 22
Ic4 i Cpdpis GURD AHD/OR SELECT 8ATE et
IL3-¢ i L4529 BIH/DEC COUNTER .
Ics ‘o todai7 DECODE COUBTER 4
ice 4 ¢pdaal GUAD 2 INPUT HOR GRTE s
Icié ‘“ e e ’
It i £o4813 BURL D TVPE FLIP FLOP a4
IL12 + IRIEEINE QUAD 2 IHPUT HRHD GATE ‘1
ICi3 ‘ £h4gls GUAL b TYPE FLIP FLEP .
1014 ‘ Lh4aiy BECADE COUNHTER i
IC13 o Cpagil fuaD 2 INPUT HAHD GATE e
Itis i Cp4aL3 puaL b TYPE FLIP FLOP e
Ri RESISTOR 1ean 174 VATT HETAL FILH TYPE HFR4
R Iy T ‘2 Iy,
R2 i 186R 2 ’’
R4 i 1K i i
kS e 128K 7 4
6 ‘o 128K s i
fi? i 188K ‘! ‘’
g “ 188k ‘o .
RS ‘o 368K “ +
RiB ’ 3K . .
Rit e 188K “ ’e
Ri2 ’’ 128K ‘o .
E13 ‘ 12K ‘ i
Rig e 568K 7 .
R1i3 i J68K ‘ .
16 ‘! 33K i 4
B17 ‘o 33K . .
R18 ‘o 47 i .
Ri% . 447 i ‘’
Rzg ‘o 47 ’ i
[} CEPRCITOR u ELECTROLYTIC 10W WINA PRINTLYT
c2 i du CERAMIC B432Z-/006 18% 1gaV §7C
€3 i 228p/338p ‘4 '
€4 ‘e 228p i i
€3 e 338 ’ .
[ . 228p e ‘
c7 i 228 o i
€8 i 186y TAHTRLUNM BEAD 13V RS Ho 182-746

§7.DIGIDATH IHTERFACE.
RecordsHeader Counters.
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FRRT Ho PART TYFE BESCRIPTION HHUFACTURER
fHi-18 TREHSISTS 8C189 FULLRED

Ledi-2 LEB LIGHT ENITTING DIBDE RS Ho 587-715

811 SHITCH oPoT 48 24% UFEY286 /S HAYCOH MIN
SH2 e §PRT BTG5S 30 24V KPALGSF e
843 “ gP0T 48 249 [5T186D 4

IC SOCKETS 14 PIH ERD 15-2177H

. 16 PIH VERD 19-2178C

&7.DIGIDATRA INTERFRCE.
flecord/Header Counters. - 43 -




a3 - 1 SEC 4/7

30AA O 2968
vidd vdd o] ?21
R =iy [ o
viii Ed k3
185C wel e 159 ' 7 189 10 9
Saba14 3L 18110]7 3 15 3l 15 34
ic1L 1018 4H 6 aH 45 A
12 7. 12H 1L 12H 67 i 12H
—lis 134 el el | His 8 14 13H 44ie 4 13
L5EH | = 15% j 7158 153
I I R iciz] | 1614 ———]
60HZ T 5 i
| e }
1118 9 §
3 i
1012 % :
7 o h
15 13
158
v?d
16 9k
32768HZ KTAL , 15 34
’ 1A TRt
| 950 115
R2iR4 i 158 j
IC16
£2 )
ugd
16 9 8
15 3 B
2h% 6 4 ¢
Spa 12 5
13 sl
158 I
118
A
ii 12
3
Py
LD
w2IRR
% Hold Display
“o-ydd Hrs o-ydd
Update
g

S8.PIGIDATA INTERFACE.

Clock.
_44..
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Rap Lo bneaid e L clwint il
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LIGUID CRYSTAL DISPLAY.

$8.DIGIPATR IHTERFACE.

Clock,
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PRAT Ho PART TYPE BESCRIPTIOH HANUFRCTURER

il IHTEGEATED CIRCHIT & op4gdl Guad 2 IEPUT BOR GATE BCR

162 o o “ e

Ic3 i i ” 4’

14 i Co4823 TRIPLE 2 IHPUT HAHD GATE ’

IS i £hgbal GURD 2 IHPUY KOR GATE re

IC6 ‘o i o e

Ic? ‘e £h4ail QURD 2 IHPUT HRND GRTE s

Icg i Lh44a1 QuAD 2 IHPUY HOR GRTE +e

Ic9-18 ' £54a29 BINARY/DECINAL COUITER 4

IC19-24 o {b4s43 7 SEGMENT LCD DHIVER .

Ri RESISTOR 33K 174 BATT METRL FILH TYPE KRF4

R2 e Rigid i ‘4

B3 re 5H6 i 4

R4 i 158K ‘o i

R s 33K ‘ i

k6 i 33K 4 ‘

R? ‘e 33K ‘o .

i i 33K e e

€l CAPACITOR 4ip ! 8TC

C2 ’ 1168p i .
IC SGCKETS 14 PIH VERG 19-2177H

‘’ , 16 PIH VERD 19-2474C

RLL SHITCHES DPDY 4/ 24V 157286 H/5 HAYCON 1IN

£ThL LRYSTHEL 3276802 K5 Ho 384-447

LD LIRUID CRYSTRL LISP 6 DIBIT UERGSFEED Mo 89-287656
LCD BEZEL VEROSPEED Mo 178-1837F

88.DIGIDATA INTERFACE.

Clock.
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st
47,482 Fl o i oy
LIVE - g1l
2489 Uolts s I
56766 ol e
51,52a e r ]
HEUTRAL L
% 2
Bz
21E
%l 9y
56,572 r
SCREEH
BOARD 1

an ma mm e e s e mee e Gom e e WM e em e e @R SR MM M B M S S e e e em W

|
42,43a F3 47,483
[ @ REGZ 120
i td
| | T
I let ez F2
P o REGL i 451
|5 5 50,51
52'53a
I £3
i EEé
|
o -
ol L2 5 O
Bl %
39, 3lale T == »503
30,313 G ¢5 | 5 Fé
I Pl % REG3 Geu—a -5l
= 5 12.13a
I
F5
REGE b —a—a -120
9,162
BORRD 2

$9.DIGIDATA IHTERFACE.

Pouer Supplies.
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v

PRET Ho PRET TYPE DESCRIPTIE HARUFACTURER
REGL YOLYRGE REGULATLR FaHOS 458 5 BUP REGULATOR BS Ho 287-381
REG2 ° 7812 +120 1 @@ ” RS Ho 385-894
BEG3 i ¥912 S LU Nt RS Ho 386-835
REG4 ‘! 79835 -39 L awp . BS Yo 386-849
pat ERIDGE RECTIFIER 6.68 6.6 P 848y RS Ho 262-836
"€l CAPRLITER 47u TRETULUM BERD 1BV RS Ho 181-844
£2 i 47u “ ‘
€3 ’ g.47u ” 35 B8 Ho 161-765
£4 e 8.4%u £ 35 ‘o
€3 ‘o 47y ’ 159 R% Ho 181-844
C6 e 47u i 15y i
TRL-TRZ TRAHSFORMER §-9u 28U8 9V 2.2 ANP 15 #o 267-310
sH1 VATHE SHITCH BURRDED 258U gt 28 85 Ho 335-643
FUSEHOLDERS 2580 169 RS Ho 417-883
F1 FUSES 1.231nch 2589 S58aR RS Ho 442-239
F2-5 i i 2384 1 g RS Ho 412-281

§9.DIGIDATA INTERFACE.

Power Supplies,
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6. BACKPLANE WIRING SCHEDULE



f DESTIHATION fi BESTIHATIOH B BESTIHATION k DESTINATION
i i i 31 |62-558,62-568 &V
2 32 2 32

3 3 3 33 152-6B,52-38 +5U
4 34 4 34

3 3 3 33

6 36 L 35

7 3 71 2 E3b QUTPUT ¥

8 38 8 | noRs GUTRUT 38

9 | 51-36R 3% 9 | UERTS QUTPUT 39 156-58,55-50
18 48 18 48 {85-56A

1 41 il 41 185-228

12 42 i2 42

13 43 i3 43

14 44 14 44

13 43 13 43

{16 46 | 53358 16 46

17 47 1 §3-15B i7 47

i8 48 | &5-578 18 48

19 49 | §4%-318 45¥ 13 49

28 58 159-9R,51-258 -120128 54

21 51 153-493,56-538 i1 31 |85-46B,56-428
22 52 185-293,56-558 22 92 185-47R,56-58
23 33 |55-268,86-448 22 33 155-488,56-268
24 54 24 34

25 53 23 § §%5-4b6R +12¥ 5% |89-128 -12v
26 a6 25 | 51-%8 12V 81
27 37 27 37

28 38 28 38
29 39 29 59
38 68 38 68

§1.DIGIDATR INTERFRLE.
Character Generator.

._49_
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f BESTI DESTIHATIOH i DESTINATIOHN B DESTIHATION
i 1 3
Z 2 32
3 8K72-1 3 23
4 4 24
§ 3 {8338, 5LT6-1 45U 125
6 6 183-68,5K76-2 36
7 7 37
& 8 38
% 18KT1-6 §5-338 9 39
18 [SET1-5 §5-248 18 48
11 156714 £5-378 11 41
12 18K71-3 §5-318 1z 42
13 j8KT1-2 55-3IR i3 43
14 j5KT1-1 53-5334 14 44
15 §5-508 13 43
j16 §EKT6-13 SKT6-14 i6 46
¥4 §5-288 17 47
18 15KT6-12 18 48
19 BXT2-3 19 49
28 15KT6-11 28 38
21 2i i3
22 {5K76-16 £3-178 22 52
23 EKT6-28 23 33
24 15K76-9 24 34

25 23 53 |83-533B,85{T6~3

26 |5KT6-8 6 36 153-56B,5K76-4
27 ? 37
28 |SKT6-7 28 a8
29 23 R}
38 [5K76-6 34 68

52.DIGIDATA INTERFACE,
Keybeard Input-Replay.
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£ BESTIHATIOH 8 BESTIHATION g BESTIHATION B DESTINATION
i 31 i 21
2 32 2 32
2 33 3 33
4 34 4 34
H a3 3 184-338 45U 13
6 26 6 {§4-338 36
7 37 7 i
& 38 8 38
§ 154-334 39 9 k}
18 154-328 48 [57-238,54-128 18 48
i1 154-214 41 i 41
12 154-35R 43 12 42
13 184-2%4 43 13 43
14 154-284 44 14 44
15 184-340 43 13 43
|16 j84-35R 46 16 46
17 47 17 &7
18 48 ia 48
13 49 19 49
28 38 |55-268 28 58
21 31 21 9l
22 32 22 52
23 a3 23 53
24 34 24 54
25 35 25 55 {84-31B &V
26 5 2 36 |B4-318
27 37 2 37
28 58 28 38
29 39 29 39
38 58 38 68

$3.DIGCIDATHR IHTERFALE.
Oscillater and Strobe Display.

_.51...



f BESYINATIOHN 4 DESTINRTION g DESTIHATION R DESTIRATION
i 31 {8ET5-4,53-148 i 31 185-31B v
2 32 18KT5-5,53-18R 2 3z

3 33 [5HT5-6,83-98 3 33 185328 +3¥
4 M OI5ETE-7,63-150 4 34

3 23 I5KT5-2,53-164 3 ER)

6 36 iSKT3-28 5 36

[ 37 {SKT3-1% 7 37

tH 38 15KT3-16 g 38

5 39 18KT3-15 g 39

16 |57-364 48 15KT73-12 ig 48

i1 41 18KT73-41 1 41

12 187-238,53-443 42 {5ET3-8 12 42

12 43 18K73-7 13 43

14 44 15KT3-4 14 44

15 4% j6KT3-3 15 45

16 46 15€73-2 16 46

17 47 {88131 17 47 |56-378
18 48 |8KT3-6 12 48 |56-54A
19 49 I8KT3-5 19 49 (84-420
28 38 {84T3-10 28 58 {56-488
21 1 |5K13-9 21 31 |86-578B
22 52 J8KT3-14 22 187-278 §2 187-92
23 53 18K72-13 23 33

24 54 24 4

23 35 |5KT3-18 23 {SKTS-9 85

16 56 |BKT3-17 26 {5KT5-18 38

7 57 156-288 27 {8KT5-1 57

28 {5KT5-1,53-148 58 28 {5KT5-12 38

29 18K75-2,83-123 33 29 187-358 39

3§ 5KY5-3,83-128 £8 38 &8

$4.DIGIDATA INTERFACE.
CTD Pata Store.
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H CESTINATION f BEETIRATION g DESTINATION B DESTINATION
1 3 i 3L |56-348 +5¢
2 32 2 32
3 3 3 33 156-338 8y
4 34 4 34
3 156-54,51-398 33 3 33 |52~394
6 36 6 36 152-489
7 37 7 37 [82-418
8 a8 g 33 181-46R
9 39 b 39
18 48 18 48
11 41 11 41
12 42 12 42
13 43 13 43
14 44 14 44
13 43 13 158-47R 45
16 46 16 46 |81-318,856-428
17 47 17 182-528 47 181-528,55-88
i8 48 18 48 151-538,56-268
19 49 15 156-548 49 161-510,56-538
28 58 28 152-478 5
21 35 152-428 21 31
22 32 152-438 22 {51-41B a2
23 3 182-44 23 g
24 4 24 a4
23 53 [§2-438 23 33
26 56 181-468 26 153-G84 36
2 57 |15i-484 27 (56-78 i7
18 58 28 {86-44B,51-338 38
29 79 29 186-558,81-524 2
38 68 38 68

53.DIGIDATA IMTERFALE.

Header Store.
— 53 -



f DESTINATION fl DESTIHATIOH 8 BESTIHATION B DESTINATION
1 31 js7-ug i 3L 187-348 oy
2 32 2 32
3 33 3 33 (57-338 +5Y
4 34 4 34
5 }65-58,84-338 35 3 33
& g & 36 [£g-88
7 a7 7 |55-278 37 {84-478
8 {57-1a4 38 8 |§5-478,51-32B 32 154-37R
9 187-560,84-168 38 9 j58-258 3% |58-388
18 48 18 158-358 48 |88-438
i1 41 i1 188-448 41 j58-288
12 47 {5KT4-8 12 {5g-5a8 42 |8B8-268
13 43 [8KT4-6 i3 4% [83~46B,51-51B
14 44 18KT4-7 14 44 185-288,51-5358
15 43 18KT4-3 3 43
16 46 15K74-3 15 46
7 47 [5KT4-4 17 47
18 48 154-388 ig 48
19 49 154-498 13 188-178 43
28 58 54-488 26 |85-488,61-538 H1E
21 51 |sB-518 21 31 {54-51B
22 32 |68-438 22 32 188-248
23 53 |58-356B 23 |88-538 53 155-498,581-514
24 RE 24 158-1%8 W4
23 G5 158-98 25 |58-52B 35 {55-29B,51-528
26 56 {50-188 26 158-378 56 185-1¢%8
27 b1 n 37
28 38 28 58
29 59 29 39
38 &8 38 68

56 .DIGIDATA IHTERFACE.
Header/Clack Store.
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f BESTIBATIEH A BESTIHATION 2 BESTIUATIOHN # BESTINATION
1 31 i 3L 158-31B 9y
2 32 2 32
3 33 3 33 {58-338,8412-2
4 34 18ET12-5 4 34
3 35 {6724 3 33
6 38 6 35
7 a7 7 37
8 38 g 38
5 39 9 154-528 39
18 1%6-81 48 18 44
1 41 il 41
12 42 iz 42
13 43 13 43
14 44 14 44
13 43 15 43
16 46 16 46
17 47 17 47
18 43 i3 48
19 49 13 49
28 &8 28 38
1 51 2 3l
iz 32 22 32
23 3 |6KTZ-6 23 154-128 53
24 3 24 94
23 3% 184-298 23 33
26 56 {84-188 26 36
27 37 27 {54-228 57
28 58 28 58
23 39 29 39
36 68 38 £

S7.DIGILATA IMTERFRCE,
Becord/Header Counters.
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fi BESTIHATION i DESTIRATION g BESTINATIOH 8 BESTIHATION
i 3 i 31 169-35a,248 oV
2 32 2 32
3 33 3 33 159-584,518 +5V
4 34 4 34
4 33 3 35 |56-368
6 36 6 36 |56-524
4 37 7 37 {56-268
8 38 g {56-368 38 [56-398
9 23 & |66-35R 39
18 48 ig 48
11 41 i 41
12 42 12 42
13 43 12 43 |86-528
14 44 14 44 {86-118
15 43 13 43 186~-448
16 46 16 46
i7 47 17 186-198 47
18 48 18 185-564 48
19 49 15 |8e-248 49
28 59 28 156-418 38 186-128
¥al il 21 31 186-31A
22 52 22 52 {56-25R
23 | 33 23 83 {66-238
24 54 24 186-528 34
23 93 23 156-98 33 186~-22A, 3800
26 36 26 156-428 36
7 37 27 37
28 a8 28 38
29 53 29 39
38 68 34 68

58.DIGIDATA IHTERFACE.

Clock.
._56_



f BESTISATION f BESTINATION B DESTIHATION B DESTIHATION
i 31 138~31 Boardl i 21 }38-3% Board2
2 32 2 32
3 33 18 Yolts, BUG-5Y 3 33 18 Volis
4 34 18 UYslis 4 34 e
] K . 3 33 74, BK4 PIS
& 36 i 6 26 4L 8K3 P2
7 37 7 37
8 38 8 28
9 |-12 Uelis 39 9 39
18 i 48 18 48
11 41 11 41
12 |-5 Uolis 42 142-43 Boardl 12 42 142-43 Board?
13 i 43 13 43 i
14 44 14 44
15 45 i3 45
16 446 1+12 Uolts,§1-258 116 44
17 47 17 47
18 48 18 48 {258 Yolts Live
19 49 19 49 e
8 56 145 Yolts 28 58
2 31 7 21 51
22 32 . 22 52 1258 Volls Heutral
23 53 . 23 53
24 54 24 54
2% 59 25 93
yid 35 26 %6 {Trans’ Screen
27 37 27 57 }/7,A33-34
28 38 28 58
25 59 29 59
38 68 38 138-31 Board2 68

89,.DIGIDATR IMTERFACE.
Pouer Supplies.
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