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SPECIFICATION 

FUNCTION: 

INPUT SIGNAL: 

F.S.K. DEMODULATOR 

SERIAL 11 BIT WORDS(T.T.Y. FORMAT) 
MODULATED AS AN F.S.K.SINE WAVE 
SIGNAL. 

2:1 FREQUENCY CHANGE 
LOW FREQUENCY REPRESENTS '0' LEVEL 
HIGH FREQUENCY REPRESENTS '1' LEVEL 

SIGNAL SOURCE; 
1 

FREQUENCY RANGE; 

UNDER WATER EQUIPMENT 
VIA SEA CABLE 

TAPE RECORDER 

LOW FREQUENCY:2KHZ.- 8KHZ. 
HIGH FREQUENCY:4KHZ.-16KHZ. 
THIS RANGE CAN BE CHANGED BY MINOR 
COMPONENT CHANGES 

INPUT MINIMIUM 
SIGNAL LEVEL: 

INPUT IMPEDANCE; 

OUTPUT SIGNALS: 
1 

4 

5 

80MV PK/PK. 

APPROXIMATELY 60 0 OHMS 

T.T.Y. DATA (+/-10V) 
CLOCK (+5.7V) 
FRAME STROBE (+10V) 

T.T.Y. DATA (+10V) 
CLOCK (+5V) 
FRAME STROBE (+10V) 

8 BIT PARALLEL DATA (+5V) 
WORD STROBE (+5V) 

F.S.K. DATA TO RECORDER 

5 ANALOGUE OUTPUTS FROM 
16BIT(2*8BIT) WORDS 

POWER 
REQUIREMENTS: 240 VOLTS 50/60 HZ. 

15 WATTS 

DIMENSIONS: 

WEIGHT: 

HEIGHT 

3.5 

WIDTH 
427.1 
16.75 

DEPTH 
373.75 MMS 
14.75 INS 

FRONT PANEL 19 INCH FITTING 

lOLBS.(4.54KGRM.) 
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SECTION 1 

GENERAL INFORMATION 

1.1 INTRODUCTION 

The I.O.S. deck unit described in this manual is an 

instrument designed to demodulate and process f.s.k. (frequency 

shift keying) modulated signals from underwater equipment. 

Interconnection between modulator and demodulator is by a load 

bearing coaxial type cable 10,000 metres long. 

Primarily, the data is processed to provide T.T.Y. data, clock 

and strobe pulses for further data analysis by computer. 

Additionally, 8 bit parallel information, for interfacing with 

microprocessors, and 5 analogue outputs, for use with plotters, 

are provided. 

1.2 GENERAL TECHNICAL INFORMATION 

A self explanatory block schematic diagram is shown in figl. 

This illustrates the general function and the title of the 

particular printed circuit board (pcb) on which it may be found. 

From this latter information, the relevant detailed description 

and circuit diagrams can be located within the manual. 

Fig 2 illustrates the signal format of the f.s.k. modulated 

waveforms. A relatively wide range of frequencies may be 

accommodated (see specification), for example, the equipment has 

been found to work satisfactorily with C.T.D. signals. 
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SECTION 2 

SETTING UP OPERATION 

2.1 POWER CONNECTION 

Connect a 240 volts 50/60 hz. supply to the three pin fused 

bulkhead connector at the rear of the unit. There is no 

built-in power switch provided, so on power connection the +/-12 

volt led (light emmitting diode) indicators, on the front panel, 

will indicate the presence of power. 

2.2 SIGNAL OPERATION 

The fsk signal source can either be the underwater unit via 

the sea cable or the pre-recorded data from the tape recorder. 

Both connections are via the rear panel, the sea cable with the 

B.N.C. coaxial socket (1) and the tape recorder through the 

Bendix multi-pin socket (5). 

Signal source selection and polarity is achieved by the "TAPE 

RECORDER/SEA CABLE" and the "NORMAL/REVERSE" switches mounted on 

the front panel. On application of the signal, the data should 

immediately go into a "locked" mode and the "DATA" 

indicator,again on the front panel, should pulse at the incoming 

signal frame rate. If "lock on" information is not achieved 

then it may be necessary to adjust the preset "SIGNAL LEVEL" 

potentiometer. It has been found in practice that after the 

initial setting up, no further adjustment should be necessary. 

The usual cause for a non locking condition is that signal 

switches have been incorrectly selected. 



Each 8 bit data word can be selected and displayed on the 

eight front panel leds in a binary format.Word one of the frame 

signal contains fixed data. For the C.T.D. and F.I.D.O. 

equipment the binary numbers 15 and 240 are used and these are 

transmitted on alternate frames. Because this word is 

identifiable it becomes a useful monitor on the phase and 

'locking' capabilities of the incoming signal. 

The fsk signal is also coupled through a low power audio 

amplifier and speaker to provide an aural indication. The 

"volume" control is mounted on the right hand side of the front 

panel. 

The polarity of the T.T.Y,output data from the unit can be 

changed to suit the load requirements by switches on the f.s.k. 

demodulator DKl. 

Full details for calibrating the analogue to digital 

convertor outputs are explained in section 3.4. 
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SECTION 3 

CIRCUIT DESCRIPTION 

3.1 F.S.K. DEMODULATOR-DKl 

CIRCUIT DIAGRAM-DWPS DM9 

The f.s.k. demodulator together with the clock and frame 

synchronising pulse generators are mounted on pcb OKI. 

Connections to DKl are via the connectors CONl and C0N2. 

The f.s.k. line signal from the wiper of the preset level 

control potentiometer, mounted on the front'panel, is connected, 

via 2/7(connector2 pin7), to the input of the pre-amplifier. For 

satisfactory working, the signal level must be greater than 80mV 

peak to peak.From experience, the normal levels, working from 

R.R.S. Discovery with 10,000 metres of cable, have been in 

excess of 0.5 volts. 

The first stage of the demodulator is the signal conditioning 

section consisting of i d and ic2. I d is configured as an a.c. 

amplifier with back to back diodes in the feedback path to 

provide a relatively higher gain for low level inputs than for 

large signals. I d and ic2 are D.C. biassed at half the supply 

voltage using the resistor network R5 and R6. The output from 

i d is coupled to the inverting input of the comparator ic2 which 

produces a twelve volt square wave at the output. The output from 

the comparator is inverted and interfaced to the COSMOS digital 

circuitry by a 4011 NAND gate, connected as an inverter, and the 
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output of which is connected to the f.s.k. demodulator proper and 

the clock generator. 

The f.s.k. demodulator circuit consists of ics 3, 4, 5, 6. 

It is a completely digital system requiring clock pulses at 

thirytwo times the signal bit frequency for operation. For ease 

of explanation and understanding, the reader is advised to study 

the waveform diagram, fig.3, in relation to the circuit. With 

the reset input of ic4 taken to Ovolts the positive edge of clock 

pulses will switch the counter. On the fourth clock pulse the 

divide-by 8(03) output goes positive and stays at this level for 

a further 4 pulses when it is switched to 0 volts. If the input 

signal is a '1' then the reset input (signal input) will go 

positive and reset the counter. If the input signal is a '0' the 

reset stays low and the Q4 output will go positive (when Q3 went 

low) and remain high for a further 8 clock pulses before the 

input signal will reset the device. There will only be a reset 

pulse, from the Q4 output of ic4, when the fsk input signal is a 

'0' thus allowing the counter to count to a total of 16 clock 

pulses before resetting.Alternatively, with a '1' level input, 

only 8 clock pulses are counted over the period when the input is 

low. 

The Q3, Q4 pulses are NANDed to produce a negative pulse that 

is connected to the 'D' input of the 'D' type latch. This is 

also connected to the 'EN' input of the CD4520 (ic4). The clock 

input signal will then have no effect until the signal input at 

the reset goes positive. The counter is then reset. When the 

clock input to the device goes positive the output falls, ic4 is 

reset and the 'D' input goes high on the next positive input of 
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the fsk signal. The Q output of ic6a will then go high. The Q 

output is then ANDed with the output of the previous NAND gate to 

increase leading edge pulse width. This will ensure that the 

final stage will switch on the leading edge of the next clock 

pulse. 

The inverted output from the 'D' type flip flop is the TTY 

demodulated signal. This is effectively delayed on the input by 

the periodic time of the lowest frequency of the fsk signal( 0 

level). Positive or negative output formats can be selected by 

using the onboard switches, while line drivers provide output 

levels for the shipboard computer interface(+/-10v)or the 

F.I.D.O. digital display unit (+10v). 

The clock pulses required by the demodulator are derived in 

the clock generator circuit. This section consists of an RCA 

phase lock loop(pll), integrated circuit, IC7, and binary 

divider, ICS. Using the edge controlled phase comparator with 

the voltage controlled oscillator(vco), the components are 

selected to lock into the highest modulating frequencies of the 

input signal(7.292Khz.). In the "lock on" condition the vco 

output frequency is 116.6 Khz(32 times the signal bit rate). 

With no signal, the vco will adjust to a frequency of 

approximately 96 Khz. The frequency lock range of the pi1 is 

96-240 Khz which is equivalent to input signal bit rates of 3 to 

7.5 Kbaud. By having this 2:1 "lock in" range it is possible to 

replay tapes through the system at twice the recorded speed,thus 

halving the time for replays. For higher baud rate signals it is 

only neccesary to change components of the pi1 to provide the 

correct clock rate to the demodulator. 
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The binary clock divider, IC8, provides output pulse strings 

that vary in speed from the signal bit rate to 32 times the bit 

rate. The times 16 clock pulses are fed to line drivers(ICl1) 

before going to the ship's computer interface. The times 8 clock 

pulses are also routed through the line drivers (ICll) but are 

used in the F.I.D.O. display unit for binary to b.c.d. 

conversion. In order to supply the correct amplitude and 

polarity to the load,diodes are connected to the output lines to 

limit the output amplitude excursions. 

Apart from the TTY data and clock pulses, the demodulator 

board also contains the frame synchronising pulse generator. The 

important characteristic of this pulse is that the positive going 

edge is synchronised to the negative going edge of the first 

start pulse of the first word of the TTY data frame. The pulse 

is derived from the circuit containing IC9,10 and the AND gate 

consisting of R16 and D5 to D16 inclusive.The frame signal 

consists of a fixed number of 11 bit words after which 

continuous '1 ' level is transmitted until the first word of the 

next frame.During the transmission of the 11 bit words, one of 

the inputs to the 12 input AND gate must contain a'O' (the 

"start" bit) and therefore the AND gate output will be '0'. 

However, after the last word in the data string has been clocked 

through the registers, IC9 and IClO, only 'Is' will remain in the 

frame and the gate will respond with a high output level after 

the twelfth '1' has clocked through.The first pulse of the first 

word in the frame is the "start pulse" which is at '0' level, 

diode D5 will respond and the gate output will go to a '0' level. 

Part of the NAND gate, ICS,is wired as an inverter amplifier 



which produces a frame pulse at TP3. Again, as with the clock 

pulse, this pulse is used with the ship's computer system as well 

as the F.I.D.O. display unit and line drivers are used to 

provide the correct amplitude and polarity. 
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3.2 8 BIT DATA CHL. SELECT UNIT-DK2/1 

CIRCUIT DIAGRAM- DWPS DMlO 

This circuit is used to process the data for display as 

binary information on the front panel leds, as input data to 

the digital to analogue converters (DK3/1), and to produce 8 bit 

parallel data for external microprocessors. 

The serial TTY data together with the *16 clock and frame 

synchronising strobe from the demodulator OKI are fed into the 

universal asynchronous receiver transmitter(UART) , i d . For this 

application, only the receiving section is used. The serial 

eleven bit word,as shown in fig 3, consists of a start bit, eight 

data bits and two stop bits. The UART removes the start and stop 

bits and presents the eight data bits in parallel format on the 

outputs RBRl to RBR8, the least significant bit (Isb) at RBRl and 

the most significant bit (msb) at RBR8. As well as producing 

this eight bit information the UART also produces a positive 

going pulse at DR each time a conversion has been completed. The 

positive going edge is used to produce a data received reset, 

DRR, pulse using ic7 as the delay circuit. The DRR pulse clears 

the DR to a low level allowing the next character to be received. 

The pulse produced at the DR terminal of the UART is also 

utilised as a word strobe throughout the remainder of the circuit 

as well as a data ready signal to the external microprocessor. 

The eight bit parallel information produced by the UART is 

connected to two hex latches on the binary digital to analogue 

converter pcb, DK3/1. The hex latch, ic2, together with the 
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inverter amplifiers of ic5 and ic6 supply the data to the 

microprocessor. The connections used for this data and the "data 

ready pulse" previously mentioned are via connector 4 on the pcb 

and plug 3 on the back panel of the unit. The parallel data from 

the second latch driver, ic3, are connected via series resistors 

to the front panel leds which will display the binary 8 bit word. 

The word displayed is selected by the strobe selector switches 

mounted below the leds on the front panel. The "unit" and 

"decade" strobes for these switches are derived from the "word 

strobe" pulse, DR, which is used to clock the dividers icB and 

ic9. The first divider produces 10 decoded decimal output pulses 

which are the '0' to '9' unit strobes,and the second divider-

produces 4 decade strobes, '0', '10', '20', and'30'. The two 

outputs from the word selector switches are combined in the NAND 

gate and pulse shaper circuit, ic4, to produce the latching pulse 

for the l.e.d. driver, ic3. Thus as long as the data frame has 

less than 39 words then any word can be displayed on the l.e.d. 

display. 
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3.3 BINARY D.A.C.+5 0UTPUTS-DK3/1 

CIRCUIT DIAGRAM-DWPS DMll 

It is often required to display the data on chart recorders, 

and to this end this unit provides a basic 12 bit digital to 

analogue conversion on five 16 bit (2+8bit words) channels. The 

"word pulse",derived from DK2 (8 bit data channel select 

p.c.b.) is divided down, by ic4 and ic5, to produce unit and 

decade pulses in a similar manner to,that of ic8 and ic9 of unit 

DK2/1. The waveforms of the D.A.C.are shown in fig4. Using AND 

gates with the selected strobes a latching pulse will be 

produced to latch the least significant 8 bits of data into the 

data latch i d . The next strobe will then latch the most 

significant 8 bits of data in data latch ic2. 

The digital to analogue (D.A.C.) integrated chip is the 

DAC120HCD, ic3, which is a 12 bit device with a conversion time 

of 200 nanoseconds(10-9 sees). The output voltage span is 10.24 

volts corresponding to Imv/bit of input data. From experience 

it is found not necessary to use bit 1 (l.s.b.) of the data for 

display on chart recorders so bit 2 to 13 inclusive of the 16 

bit word is connected to the D.A.C. The output from the 

convertor is connected to the inputs of five "sample and hold" 

ics of which only the one with the correcly timed strobe will 

sample and hold the analogue data. The strobes are derived from 

the same source as that for the data latch strobes mentioned 

previously and with the F.I.D.O. system, the analogue data is 

updated every 0.5 second(frame rate). 
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3.4 DIGITAL TO ANALOGUE CONVERTER (IC3) 

SETTING UP INSTRUCTIONS 

If it is suspected that the relationship between the output 

voltage and the digital input data is incorrect then the 

following method can be used to calibrate the unit. 

Switch off the deck unit, remove connector 10 and replace 

with a connector with 'free' leads to all the data input pins. 

Switch on the equipment and apply an f.s.k. signal. The output 

from the DAC and all the analogue outputs should be zero volts. 

Adjust the "offset" control, Pi, mounted on the p.c.b. if zero 

volts is not achieved. 

Connect the free ends of the data input leads to the +5volt 

supply rail, this simulates 16 bits of data and therefore the 

output of the DAC and all the five analogue outputs should be 

10.24 volts. Adjust the "full scale"control, P2, which is also 

mounted on the pcb, to bring the output to 10.24 volts if 

necessary. Recheck the zero output condition. With the DAC 

correctly set up the output changes Imv for 1 bit change of 

input data. 
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3.5 D.C. SUPPLY SYSTEM-DK5 

CIRCUIT DIAGRAM-DWPS DM16 

The d.c. supplies necessary to operate the complete deck 

unit are +/-15volts.+/-12volts and +5 volts. These are derived 

from a conventional mains supply step down transformer and full 

wave rectifier circuit, with capacitor filtering. The 

components are mounted on a p.c.b. at the rear of the unit near 

the mains input supply socket. This socket contains the 2 amp 

fuse plus a spare. The 50 hz. supply goes directly to the 

p.c.b., and the cable kept apart from the other deck unit cables 

to minimise "pickup". The +/-20 volt unregulated output is 

connected to the d.c.regulator p.c.b., DK5, via connector 8. 

This board contains the three pin 78/79 series fixed voltage 

regulators that provide the required d.c. outputs. 



3.6 DATA TRANSFORMER UNIT-DK6 

CIRCUIT DIAGRAM-DWPS DM17 

The line transformers provide the matching between the sea 

cable, the tape recorder and the deck unit. 

In the normal mode of operation the tape recorder is 

recording the raw f.s.k. signal in real time. This recording 

then becomes the back up in the event of failure of the deck 

unit or the computer system. The tape recorder input 

transformer, T2, is connected directly across the incoming sea 

cable at the primary of Tl. This latter transformer couples the 

incoming signal to the f.s.k. demodulator section via the 

relevant switches and the threshold preset potentiometer on the 

front panel. T3 handles the replayed signal from the tape 

recorder and can be routed through to the demodulator by the 

switches on the front panel. Sometimes it may be necessary to 

change the polarity of the signal from the transformers and the 

"normal/reverse" switch on the front panel makes provision for 

this. 

Also mounted on p.c.b. DK6 is an audio amplifier which 

amplifies the f.s.k. pre-amplifier output to drive a small 

loudspeaker on the front panel. The audio output provides aural 

confirmation of signal reception and experience has shown it to 

be very useful in the detection of abnormal signal patterns. 
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T R A N S F O R M E R S 

TAPE 
O.P. 

TAPF,-̂ ., 
L P . ^ 

D A T A O.P. 

8 B IT 

PARALLEL 

L I N E 

DRIVERS PRE-AM P 

DEMODULATOR 
LEVEL 

C L O C K 

G E N . 

FRAME 

PULSE G E N . 

D . A . C . 

- ^ T T . Y . D A T A 

O . P. 

C L O C K O. P. 

FR A M E 

P U L S E O . P. 

ANALOGUE O P s 

F i g . 1 BLOCK S C H E M A T I C - D E C K U N I T . 

B I T 1 

START 

11 B IT DATA 

WORD 

FO R M AT 

B I T S 2 - 9 
D A T A 

1 L E V E L — . 

EXAMPLE 

= 206 
. . DECIMAL 
0 L E V E L 

^7 2* 

1 1 

2® 2̂  2̂  2̂  2̂  2° 

1 1 1 

0 0 

B I T S 10 -11 

STOP 

I 
J 
I < 

I 

1" ' 

F.S .K . 

S IGNAL 

2 : 1 

FREQUENCY 

C H A N G E 

H I G H F R E Q . = 1 L E V E L - 2 H Z . / B I T 

L O W FREQ. = B" L E V E L - 1 H Z . / B IT 

F i g . 2 WORD F O R M A T D E T A I L S . 



CLOCK l . P . ( f x 3 2 ) 
i c 4 / 1 

E X A M P L E 1 
i c 2 ( c o m p . ) 0 . P . 
f s k DATA t o D E M O D . 

i c 4 / 5 f S O . P . 

i c 4 / S -r 1 6 O. P. 

i c 3 / 3 N A N D G A T E O.P. 

i c 6 / 1 Q O.P. J 

i c 5 / 1 1 N A N D GATE O.P. ^ 

i c G / 1 3 TTY O.P. 

i c 6 / 1 2 TTY O.P. 

E X A M P L E S 

f s k DATA to DEMOD. 

i c 4 / 5 4-3 O . P . 

i c 4 / 6 ' ^16 P-

i c 3 / 3 N A N D GATE O.P. 

i c 6 / 1 Q" O.P. 

i c5 /11 N A N D GATE O.P. 

I c 6 / 1 3 T T Y O.P. 

i c 6 / 1 2 TTY O.P. 

CLOCK PLL DRIVE 
i c 3 / 1 1 0.R 

i c 3 M 0 

i c 7 / 1 4 PLL DRIVE 

J L 

_J-L 

,<2 

Z X I 

J—L. 

<2 
J 

E X ! 

j 1 

I I L 

f 

J — L J — L 

— f L 

"i_r 

1 X 3 
L _ 

T_r 

1 n _ r 

r x z 

T_r 

T 

Z x d 
1 J" 

J — L 

"L_r 

1 X 2 1 X 3 

l—f X-T 

J I 

1 r-L-T j~i_j 

F i g . 3 D E M O D U L A T O R W A V E F O R M S 
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104/15,5/15 I.P. p. 

F r a m e Pulse 1 

i c4 /14 LP. 
Word S t r o b e 

1 2 3 4 5 6 7 8 9 10 I I 12 13 M 15 lo 17 18 19 20 21 22 23 

I I I I I I I I 1 I I I I I I I I I I M I I 

Uni t I 4 

S t robes > 

n 

n 

n 

n 

n 

Decade 

S t r o b e l s 

00 

10 

20 " 1 

LSB S t r o b e 
lc1/2 Latch LP. 

MSB Strobe 
i c2 /2 La tch I.P. 

Sample 
& 

Hold < 

Strobes 

Word 2,3 Ic10;8 

5,4 i c 9 / 8 

7,6 i c 8 / 8 

• • 9,8 i c 7 / 8 

14/15 ic6 /8 

J L_L 

I I I I 

F i g . 4 BINARY D . A . C . W A V E F O R M S 
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F.S.K. DEMODULATOR DKl/1-CONNECTORl 

: PIN 
: NO. 

DETAILS CONNECT 
TO 

: 1 (OV.) COMMON 3/2,13/10 

: 2 FRAME SYNC. (+10V) SK2/C,TP6 
LED F.P. 

: 3 FRAME SYNC. RED TERM. 
B.P. 

: 4 CLOCK *16 (+5V) SK2/B,TP5 
5/4 

: 5 DATA 2 0/P (+10V) BLUE B.P 
5/5 

: 6 FRAME SYNC. (+5V) 5/7 

: 7 CLOCK *4 

: 8 CLOCK *8 YELL.B.P. 

: 9 DATA 1 0/P(+/-10V) SK2/A 

: 10 +5V SUPPLY I/P 8/2 

F.S.K. DEMODULATOR DKl/1-CONNECTOR 2 

PIN 
NO. 

DETAILS CONNECT : 
TO : 

1 DATA 3 0/P (+12V) TP4,5/5 : 

2 

3 _12V SUPPLY I/P 8/10 : 

4 SIGNAL I/P COMMON TP8,GRN.BP: 

5 

6 

7 F.S.K. SIGNAL I/P LEVEL CONT.: 
P.P. : 

8 

9 +12V SUPPLY I/P 8/3 : 

10 PRE-AMP O/P TP3,13/8 : 
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8 BIT DATA CHANNEL SELECT DK2/1-CONNECTOR 3 

: PIN 
: TO 

DETAILS CONNECT 
TO 

: 1 +5 VOLT I/P +l.e.d.SUP 8/2,F/P. 

: 2 0 VOLT(COM) 1/1,11/2 

: 3 2*0 O/P led F/P 

: 4 2*1 O/P I I 

: 5 2*2 O/P I I 

: 6 2*3 o/p I I 

: 7 2*4 O/P I I 

: 8 2*5 O/P I I 

: 9 2*6 O/P I I 

: 10 2*7 O/P I I 

8 BIT DATA CHANNEL SELECT DK2/1-CONNECT 

PIN 
TO 

DETAILS CONNECT: 
TO 

I CBl PULSE TO COMP. 11/10 : 

SK3/10 : 

2 2*0 BIN. DATA O/P SK3/1 : 

3 2*1 " " " SK3/2 : 

4 2*2 " " " SK3/3 : 

5 2 * 5 " " " SK3/6 : 

6 2* 4 " " " SK3/5 : 

7 2*3 " " " SK3/4 : 

8 2*6 " " " SK3/7 : 

9 2 * 7 " " " SK3/8 : 

10 OV(COM) TO COMP. SK3/11 : 
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8 BIT DATA CHANNEL SELECT DK2/1-CONNECTOR 5 

: PIN 
: TO 

DETAILS CONNECT 
TO 

: 1 WORDSTROBE "0" 0/P F/P SWT. 

: 2 "10" 0/P " I I 

: 3 "20" 0/P I I II 

: 4 CLOCK I/P*16(+5V) 1/4 

: 5 TTY DATA l/P(+12V) 1/5 

: 6 WORDSTROBE "30" 0/P F/P SWT. 

: 7 FRAME SYNC I/P (+12V) 1/6,11/8 

; 8 FRAME SYNC 0/P (+5V) n. c. 

: 9 STROBE SWT."10s" 0/P F/P 

: 10 " " "UNITS" 0/P F/P 

8 BIT DATA CHANNEL SELECT DK2/1-CONNECT 

PIN 
TO 

DETAILS CONNECT: 
TO : 

1 2*0 BIN. 0/P TO D.A.C. 10/8 : 

2 2 * 2 " " " " 10/7 : 

3 2 * 2 " " " " 10/6 : 

4 2 * 2 " " " " 10/5 : 

5 2 * 4 " " " " 10/1 : 

6 2*5 " " II I I 10/2 : 

7 2*5 " I I I I II 10/3 : 

8 2 * y II I I I I II 10/4 : 

9 

10 
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8 BIT DATA CHANNEL SELECT DK2/1-CONNECTOR 7 

: PIN 
: TO 

DETAILS CONNECT 
TO 

: 1 WORDSTROBE "2" 0/P P/P 

: 2 t l 11 -y II 11 F/P 

: 3 II I I 2 * ' " F/P 

: 4 II II g II II F/P 

: 5 II II ^ I I II F/P 

: 6 II I I g t l II F/P 

: 7 I I I I g I I I I F/P 

: 8 I I I I 2 " " F/P 

: 9 II I I Q II I I F/P 

: 10 II 11 g II I I F/P 

D.C. POWER SUPPLIES. DK5-C0NNECT0R 8 

PIN 
TO 

DETAILS CONNECT : 
TO : 

1 +ve.UNREG. I/P +ve. RECT.0/P: 

2 +ve.5Volts 0/P 3/1,1/10,9/7 : 

3 +ve,12Volts 0/P 2/9,+12V.led.: 

4 +ve.l5Volts 0/P 9/3 : 

5 OVolts UNREG. RECT.UNIT : 

6 OVolts(com) 0/P 11/4,12V.led : 

7 -ve.lSVolts 0/P 9/5 : 

8 -ve.SVolts 0/P n. c . : 

9 -ve.UNREG. I/P -ve.RECT.0/P : 

10 -ve.l2Volts 0/P 2/3,-12V.led.: 
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BINARY D.A.C.+5 0/Ps DK3/1-C0NNECT0R 9 

PIN 
TO 

DETAILS CONNECT: 
TO : 

1 n. c. 

2 PRESSURE ANAL. O/P SK6/1,TP7 

3 +15Volt. I/P 8/4 : 

4 PART.CHLS. ANAL. O/P SK6/2 : 

5 -ISVolt. I/P 8/7 : 

6 PART.CHLl ANAL. O/P SK6/3 : 

7 +5Volts.I/P 8/2 : 

8 TRANMISS. ANAL. O/P SK6/4 : 

9 OV(COM) ANAL. 0/Ps. SK6/9 : 

10 TEMP. ANAL. O/P SK6/5 : 

BINARY D.A.C.+5 0/Ps DK3/1-CONNECTOR 10 

PIN 
TO 

1 

5 

T 

T 

10 

DETAILS 

2*4 BIN DATA l/P 

2*5 

2*6 

2*7 

2*3 

2*2 

2*1 

2*0 

n, c. 

n. c. 

CONNECT 
TO 

6/5 

'6/6" 

6/7 

6/8 

6/4 

"6/3" 

"e/T 

T T T 
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BINARY D.A.C.+5 0/Ps DK3/1-C0NNECT0R 11 

PIN 
TO 

DETAILS CONNECT 
TO 

1 n. c. 

2 0 Volts(COM.) 11/4,3/2 

3 n.c. 

4 0 Volts(COM.) 11/2,8/6 

5 n.c. 

6 n.c. 

7 n.c. 

8 FRAME SYNC I/P 5/7 

9 n.c. 

10 WORDPULSE I/P 4/1 

DATA TRANSFORMER UNIT DK6-CONNECTOR 12 

PIN 
TO 

DETAILS CONNECT 
TO 

1 SEA CABLE SIGNAL SKI core 

2 SEA CABLE SCREEN SKI 

3 TAPE RECORDER SIG.0/P SK5/C 

4 TAPE RECORDER SIG.0/P SK5/D 

5 Tl 0/P TO F/P SWT. SWT la 

6 T1 0/P TO F/P SWT. SWT lb 

7 T3 0/P TO P/P SWT. SWT la 

8 T3 0/P TO F/P SWT. SWT lb 

9 T2 0/P TO TAPE REC. SK5/A 

10 T2 0/P TO TAPE REC. SK5/B 
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DATA TRANSFORMER UNIT DK6-CONNECTOR 13 

PIN 
TO 

DETAILS CONNECT 
TO 

1 n. c. 

2 n.c. 

3 AMP. 0/P TO VOL. CONT F/P 

4 n.c. 

5 n.c. 

6 n.c. 

7 n.c. 

8 AUDIO I/P 2/10 

9 n.c. 

10 OVolts(COM) 1/1 
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BACK PANEL 
OUTPUT DATA TO F.I.D.O. DECK UNIT 

TERMINALS 

COLOUR DETAILS 
AMPLITUDE 

INTERNAL 
CONNECTION 

GREEN COMMON 
ov 

2/4 
SKT.2/F 

BLUE T.T.Y. DATA 
+ 10V. 

1/5 

YELLOW CL0CK*8 
+ 5V. 

1/8 

RED FRAME SYNC. 
+ 10V. 

1/3 

BACK PANEL 
SEA CABLE INPUT 

SOCKETl 

PIN 
No. 

DETAILS 

INNER 

OUTER 

P.S.K.DATA 

SEA EARTH 

BACK PANEL 
SERIAL DATA OUTPUT 

SOCKET 2 

CONNECT 
TO 

C0N12/1 

C0N12/2 

PIN 
NO. 

DETAILS 
AMPLITUDE 

INTERNAL 
CONNECTION 

A T.T.Y. DATA 
+/- lOV. 

1/9 

B *16 CLOCK 
+5.7V. 

1/4 

C FRAME SYNC. 
+ 10V. 

1/2 

D NOT USED 

E II II 

F COMMON 
OV. 

2/4 
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BACK PANEL 
PARALLEL DATA OUTPUT 
PLUG 3 

PIN 
NO. 

DETAILS LEVEL INTERNAL 
CONNECTION 

1 BITO +5V. 4/2 

2 BITl + 5V. 4/3 

3 BIT2 +5V 4/4 

4 BIT3 +5V. 4/7 

5 BIT4 + 5V. 4/6 

6 BITS +5V. 4/5 

7 BIT6 +5V. 4/8 

8 BIT? +5V. 4/9 

9 NOT U£ ;ED 

10 CBl +5V. 4/1 

11 COMMON ov. 4/10 

12/15 NOT USED 

BACK PANEL 
TAPE RECORDER INPUT/OUTPUT SIGNAL 
SOCKET 5 

PIN DETAILS INTERNAL 
NO. CONNECTION 

A SEA CABLE SIG- 12/9 
B NAL INPUT. 12/10 

C REPLAYED 12/3 
D TAPE SIGNAL 12/4 

E/L NOT USED 

M COMMON(OV.) SKT.2/F 
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FRONT PANEL (F/P) 

TEST POINTS 

T.P. 
No. 

DETAILS CONNECT : 
TO ; 

1 I/P SIGNAL LEVEL CONT.F/P 

2 PRE-AMP I/P SIG. LEVEL CONT.O/P 

3 PRE-AMP 0/P SIG. 2/10 : 

4 TTY DATA O/P 2/1 : 

5 CL0CK*16 0/P 1/4 : 

6 FRAME PULSE 1/2 : 

7 CHL.l D.A.C. 0/P 9/2 : 

8 OVolts(COM) 2/4 : 
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