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SECTION 1

CALIBRATION

1.1 INTRODUCTION
1.1.1 General

The purpose of calibration is to take account of any
fong-term drifts in the components of the instrument and
to restore the accuracy, traceable to a known standard.

The period between calibrations depends upon the
accuracy performance required from the instrument and for
guidance, guaranteed accuracies for 24 hours, 90 days and
1 year are quoted.

The calibration procedures presented in the following
pages should cater for most calibration situations. If, how-
ever, a special problem arises, please contact our Customer
Service Section, '

1.1.2 The Essentials for Good Calibration

Temperature - So that the instrument can meet its
specification over the quoted temperature range, the temp-
erature environment should be stabilised at 23¢C + 10C.
In addition, temperature gradients around the instrument
should be considered, therefore calibrate the instrument in
its normal operating position and allow plenty of room for
ventilation.

Warm up - It is essential that the instrument has
fully temperature stabilised if the best results from cali-
bration are to be achieved. Therefore, at least a 2 hour
warm-up period is recommended during which time the
line supply or the covers should not be removed even for a
short period. In addition, if the covers have been removed,
make certain that they are correctly fitted and that the leaf
contacts to the Earth and Guard Shields are in good shape.

Calibration Source - To perform a useful catibration
the accuracy of the source should always be at least four
times that of the instrument being calibrated. In most
cases, examples of likely sources are given for each cali-
bration function. :

With some calibration sources, the output may take
several seconds to settle to a final value, therefore unless
a shorter settling time is assured, a period of 10 seconds is
recommended before each calibration operation.

Guarding - 1 is preferable to arrange for the DVM

to be calibrated with ‘Local Guard’ selected. Furthermore
to arrange for the ‘Lo’ terminal of the DVM to remain at
‘earth’ throughout and let the calibration source float.
If a ‘Remote Guard’ connection is necessary then examples
are shown in the User’'s Handbook.

{

1.1.3 The ‘AUTOCAL' Process
1.1.3.1 General

The Datron ‘AUTOCAL' process means that complete
calibration of AC, DC, Ohms and Current on every range
can be carried out from the instruments own front panei.
in the process, an internal non-volatile memory stores
calibration constants for each function and range as deter-
mined when the instrument takes a series of 16 readings of
the applied calibration source. Internally, each of the
readings is deviated by one sixteenth of a digit and when
an average is taken, the instrument is able to resolve to
better than one least significant digit displayed,

Access to the non-volatile memory is gained using
a key inserted into the rear panel. When calibration is
complete, the key is removed, therefore preventing acci-
dental or unauthorised use of the calibration routine.

1.1.3.2 Procedure Outline

- Select the *FUNCTION' and ‘RANGE’ to be cali-
brated and cancel any ‘"MODE’ or ‘COMPUTE’ keys.

- Cover the 'COMPUTE’ keys with the stick-on
‘CALIBRATE" overlay provided, lnsert the key into the
‘CALIBRATE ENABLE’ keyswitch on the rear panel
and turn to the ‘CAL’ position. {The ‘cal’ legend will be
displayed on the front panel.)

If the instrument is fitted with Option 50 |EEE Bus,
set the rear panel address switch to 31 i.e. all 1.

- Connect the calibration source to the input terminals
and operate the keys shown in the tables in the following
pages. When a ‘CALIBRATE' key is operated, its associated
L:E.D. indicator will light and extinguish when the cali-
bration operation is executed.

- When all calibration is complete turn the keyswitch
to ‘RUN" and remove the key.
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1.1.3.3 The Five "AUTOCAL' keys

‘Zero’ - This takes account of offsets in the instrument
and in the calibration source.

‘Gain’ - This sets a scaling factor for each range and
function.

‘Ib* - This nulls the input bias current of the DC
voltage measurement circuits to around 10pA. Therefore
it only has a significant effect on the low DC voltage ranges
and high resistance Ohms ranges. It can be operated as
often as required and independently of other calibration
operations. It will be seen that successive operations of ‘Ib’
approach the final nulled value of current iteratively.

AcHf - This flattens the response of the A.C. ampli-
fier used for AC voltage measurement. It should only be
used when a full calibration i.e. ‘Zero’, ‘Gain’ and "AcHf’
is carried out. As with ‘Ib’ the calibration action is iterative
and requires several operations of ‘the key to complete.

‘Lin" - This is an important calibration operation as
it optimises the basic linearity of the internal measurement
circuitry used' for all ranges and functions. It must be used
before any DC voltage or Ohms calibration is carried out.

1.1.3.4 ‘AUTOCAL' using 'KEYBOARD'

This is an extension of the 'AUTOQCAL’ process
which is useful when using a calibration source set to a
nominal value but with known errors. This means for
example that calibration” directly to a standard cell is
possible. A full explanation of the procedure is covered
in section 1.7.

1.2 DC VOLTAGE CALIBRATION

“1.2.1 General

The procedure in the table opposite is all that is
necessary to completely '‘AUTOCAL’ the DC voltage
function. Steps 1 and 2 affect the accuracy on all ranges
and should therefore be carried out even if just ong range
is being calibrated.

~ On each range a ‘Zero” and ‘Gain’ calibration is
required for each polarity of input. The two ‘Zero” calibrat-
jons are included to overcome a possible zero difference

with the polarity setting of the DC calibration source.

If the ‘DVM Reading After Calibration” is not in
accordance with the table, repeat operations of the same

_ ‘CALIBRATE’ key is permissible to improve the reading.

1.1.3.5 'AUTOCAL’ over the Bus

Each of the five calibration operations can be control-
led using Option 50, the |EEE bus. This means that the
instrument can be entirely calibrated remotely or under
program control, As mentioned in the ‘Procedure Outling’
for a manual calibration, the rear panel address switch
should be set to 31, i.e. all 1's. When a bus calibration is
required the address switch must be set to the address
number assigned to the DVM in the system. More details
of calibration with the bus are included in section 1.8.

1.1.3.6 ‘Error 4’

If during calibration ‘Error 4 is displayed, this indi-
cates that the Calibration Source deviates too far from the
calibration span of the instrument. Under these circum-
stances, the calibration memory is not updated and the
calibration LED remains on.

in the emse of ‘Zero', ‘Gain’ or ‘AcHf’ the Calibration
Source should be checked and the same ‘CALIBRATE’
key depressed. The ‘Hold" mode may be released any
time and the instrument wili free run again. If ‘Error 4
follows ‘Ib* or ‘Lin’ or persistently appears following
Zero', ‘Gain’ or ‘AcHf’ then an instrument failure may
have occurred. Therefore either consult our Customer
Service Section or the Servicing Section of this Handbook.

1.2.2 Equipment Required

- 1M£ ‘Lin’ Source. This is a 1TM&2 5% resistor in
parallel with a 1nF capacitor, shielded to reduce noise
interference. :

- 10MS2 ‘Ib° Source. This is a 10ME2 5% resistor in
parallel with a 1nF capacitor, shielded to reduce noise
interference.

Datron products, number 400391 and 400392, are
available as ‘Lin’ and ‘Ib’ sources and are recommended.

- A DC Calibration Source. e.g..— Fluke 750A, with a
720, Standard Cell and a 343.

1.2.3 Checking Accuracy after ‘AUTOCAL’

To check the accuracy after ‘AUTOCAL’ the ‘Speci-
fication Verification” section of the User's Handbook will
be useful; it provides tables for quick reference of accuracy
on afl ranges and functions in displayed digits.
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DC VOLTAGE CALIBRATION

. . Calibration . , DVM Reading )
Step %ahbratt_:on Source Sgt\'t"M CAL:(BRATE -After Remarks
peration Output Ing 4 Calibration
1 Linearity 1ME2 Lin DC,10 ‘Lin’ <210 digits This calibration step
Source Filter may take around 30
seconds to complete
2 Input Bias 10MQ Ib DC 1 b’ <2100 digits Each subsequent
Current Source operation of ‘Ib’ should
approximately haive
the DVM reading
3 10V Range +0.00000V DC,10 Zero' +0.000,00V
Zero’ +1 digit
4 10V Positive +10.00000Vv DC,10 ‘Gain’ +10.000,00v
Ful} Range - 11 digit
b 10V Range —0.00000Vv DC,10 ‘Zero' +0.000,00v
Zero +1 digit
6 10V Negative —10.00000V DC,10 ‘Gain’ —10.000,00v
Fuil Range +1 digit
7 1V Range +0.000000V DC,1 "Zero' +.000,000v
Zero +1 digit
8 1V Positive. +1.000000V DC,1 ‘Gain’ +1.000,000V
Full Range +1 digit
9 1V Range —0.000000V DC,1 ‘Zero' +.000,000V
Zero - +1 digit 8
10 1V Negative | —1.000000V bC,1 ‘Gain’ —1.000,000V
Full Range +1 digit )
" .1V Range +0.0000mV - DC..1 ‘Zero" +£0.000,0mV 1 Wait for the reading
Zero C +£3 digits to stabilize before
‘ operating ‘Zero’
12 .1V Positive +100.0000mV DC,.1 ‘Gain’ +100.000,0v
Fuil Range . 13 digits
13 .1V Range -0.0000mvV DC,.1 "Zero' +0.000,0mV Wait for the reading
Zero +3 digits to stabilize before
. operating ‘Zero’
14 .1V Negative —100.0000mVv DC..1 ‘Gain’ —100.000,0v
Fuil Range +3 digits
15 100V Range © +0.0000V DC,100 “Zero’ +0.000,0v
Zero +1 digit
16 100V Positive +100.0000v DC,100 'Gain’ +100.000,0v
Full Range +1 digit
17 100V Range —0.0000v DC,100 Zero’ +0.000,0v
Zero ‘ : +1 digit
18 100V Negative —100.0000v DC,100 ‘Gain’ —100.000,0v
Full Range 11 digit
19 1000V Range +0.000V DC,1000 ‘Zero’ +0.000v
Zero +1 digit
20 1000V Positive +1000.000v DC,1000 - ‘Gain” +1,000.000v Lethal voltages
Full Range *1 digit present - increase
: calibration source
in 100V steps if
possible
21 1000V Range —0.000v DC,1000 Zero’ +0.000v
Zero : +1 digit
22 1000V Negative | —1000.000V DC,1000 ‘Gain’ —1,000.000v Lethal voltages
Full Range ' : +1 digit present - increase

calibration source
in 100V steps if
possible




1.3 OHMS CALIBRATION

1.3.1 General

The procedure in the table opposite is all that is
necessary to completely ‘AUTQOCAL’.the Ohms function.
If just the Ohms or just one range of the Ohms is to be
calibrated, then steps 1 and 2 in the DC Voitage Calibration
table should be carried out first. Then on each Ohms range
just a ‘Zero” and ‘Gain’ calibration is required.

If the ‘DVM Reading After Calibration’ is not in
accordance with the table, repeat operations of the same
‘CALIBRATE’ key is permissible to improve the readings.

1.3.2 ‘Zero’ Resistance Source

For .accurate ‘Zero’ calibration on Ohms it is
ESSENTIAL that a correctly connected zero source is used.
Two arrangements are necessary as shown in Fig. 1.%;
it can be seen that ‘4 wire £’ selection is recommended on

all ranges.
1.3.3 Equipment Required

A set of resistance standards from 108 to 10M£2
in decades; it is essential that 1082 to 100kS2 standards are

4 terminal devices.

1.3.4 Checking Accuracy after ‘"AUTOCAL"

To check the accuracy after ‘AUTOCAL’ the ‘Speci-.

fication Verification’ section of the User's Handbook will
be useful. It provides tables for quick reference of accuracy
on all ranges and functions in displayed digits. )

a 1
10N to 100kN TMDN and 10Mﬂ
Lo rg————————— —— >~ I+ g ———— —— —— — — = 7
T 1 T
e —— Hio—
Guard Guard Copper
%oce:jl)_ (GLOCEH)_ Shorting
uar d f
1l Guard 4 0 guard Link
oo —— — 7 LoO—f———
I- \_’._ __________ I_O,_l "\; ___________ A,
Fig. 1.1 ZERO RESISTANCE SOURCE CONNECTIONS
. J




OHMS CALIBRATION TABLE

K Y
Calibration | Calibration DVM ‘CALIBRATE’ | DVM RHeading
Step 0 " S Setti Ke After Remarks
peration ource ng v Calibration
1 10£% Range 4 wire zero kS, 4 wire, 1082 T 'Zero' +0.000,0082 | Wait for the reading
Zero +b digits to stabilize before
’ aperating ‘Zero’
2 1082 Full 1082 1] k&2, 4 wire, 1082 ‘Gain’ 10.000,00%2 | Wait for the reading
Range Standard +5 digits to stabilize before
Resistor operating ‘Gain’
3 .1k£2 Range 4 wire zero k&2, 4 wire, .1 ‘Zero’ +0.000,082
Zero +1 digit
4 JAkE Full 10082 1] -k&2, 4 wire, .1 ‘Gain” 100.000,082
Range Standard -1 digit
Resistor
5 1k§2 Range 4 wire zero kS2, 4 wire, 1 ‘Zero’ +.000,000k2
Zera +1 digit
6 1k§2 Full 1k [1] k&2, 4 wire, 1 ‘Gain’ 1.000,000k 2
Range Standard +1 digit
Resistor
7 10k£2 Range 4 wire zero k2, 4 wire, 10 Zero” +0.000,00k2
Zero +1 digit
. 8 10kS2 Full 10k&2 {1] k§2, 4 wire, 10 ‘Gain’ 10.000,00k2
Range Standard +1 digit
Resistor ’
9 100k$2 4 wire zero k<2, 4 wire, 100 ‘Zero’ +0.000,0k$2
Range Zero +1 digit
10 100K$2 100k [1] k2, 4 wire, 100 ‘Gain’ 100.000,0k2
Full Range Standard +1 digit
Resistor_
11 1000k<2 4 wire zero kS2, 4 wire, 1000, ‘Zero’ +0.000k2
Range Zero Input Filter +1 digit
12 1000k2 1000k$2 [1] k&2, 4 wire, 1000, ‘Gain’ 1,000.000k$2
Fuli Range Standard Input Filter +5 digits
Resistor
13 10M£2 Ranige 4 wire zero k2, 4 wire, 10MS2, ‘Zero’ +0.000,00M 82
Zero Input Filter +1 digit
14 10M$2 Full 10M82 [1] k2, 4 wire, 10M$2, ‘Gain’ 10.000,00M$2
Range Standard Input Filter 125 digits
Resistor

[1) - With Standard Resistor sources it may be useful to use the ‘KEYBOARD' method of calibration - see section 1.7




1.4 AC VOLTAGE CALIBRATION

1.4.1 General

The procedure in the table opposite is all that is
necessary to completely ‘AUTOCAL" the AC voltage
function. On each range just a ‘Zero’, ‘Gain’ and ‘AcHf’
calibration is required.

If the '‘DVM Reading After Calibration’ is not in
accordance with the table, repeat operation of the same
‘CALIBRATE’ key is permissible to improve the readings.
This will be necessary with the AcHf key.

1.4.2 Equipment Required

A copper shorting link and an AC calibration source
e.g. Fluke 5200A and 5215A.

1.4.3 Checking Accuracy after ‘AUTOCAL’

To check the accuracy after ‘AUTOCAL’ the ‘Speci-
fication Verification' section of the User's Handbook will
be useful. It provides tables for quick reference of accuracy
on all ranges and function in displayed digits.



AC VOLTAGE CALIBRATION TABLE

R

S Calibration . . DVM Readihg
Step %allbrag:lon Source SD:,.M CAL:(BRATE After Remarks
peration Output etting ey Calibration
1 DC coupled Copper AC,DC,1 ‘Zero’ 0.000mV Set ‘Local Guard’. Do
AC Zero Shorting link 13 digits not set ‘Input filter’,
- Wait for reading to .
stabilize before
operating ‘Zero’
2 .1V Range Copper AC,.1 Check only <100 digits
Zero Shorting link ’
3 1V Range Copper AC,1 ‘Zero’ .000,00v
Zero Shorting link +1 digit
4 10V Range Copper AC,10 ‘Zero' 0.000,0v -
Zero Shorting link +1 digit
5 100V Range Copper AC,100 ‘Zero’ 0.000v
Zero Shorting link +1 digit
6 1000V Range Copper AC,1000 ‘Zero’ 0.00v
Zero . Shorting link +1 digit
7 10V Fuli 10V rms AC,10 ‘Gain’ 10.000,0V Select ‘Input filter’
Range LF 500 Hz Input Filter -1 digit for remaining steps
8 10V Full 10V rms AC,10 ‘AcHf’ 10.000,0v
Range HF 30 kHz Input Filter +b digits
9 1V Fuli 1V rms AC1 ‘Gain’ 1.000,00v
Range LF b00Hz Input Filter +1 digit
10 1V Fulf 1V rms AC1 ‘AcHf 1.000,00Vv
Range HF 30 kH= Input Filter ' +5 digits
11 AV Full AVirms AC,1 ‘Gain’ 100.000mV
Range LF 500 Hz {nput Filter +2 digits
12 AV Full AV rms AC.1 'AcHf* 100.000mV
Range HF 30 kH=z Input Filter 15 digits
13 100V Full 100V rms AC.100 ‘Gain’ 100.000v
Range LF 500 Hz Input Filter +1 digit
14 100V Fuil 100V rms AC, 100 ‘AcHf 100.000Vv
Range HF 30 kHz Input Filter +5 digits
16 1000V Full 1000V rms AC,1000 ‘Gain’ 1,000.00v Lethal voltage
Range LF 500 Hz Input Filter +1 digit present. - increase
' calibration source
in 100V steps if
possible
16 1000V Full 1000V rms AC,1000 ‘AcHF 1,000.00V Lethal voltage
Range HF 20kHz Input Filter +5 digits. . present - increase

calibration sourca
in 100V steps if
possible. DO
NOT EXCEED
25 kHz




1.5 DC CURRENT CALIBRATION

1.5.1 General

The procedure in the table below shows all that is
necessary to completely ‘AUTOCAL’ the DC Current
function. If just the DC Current or just one range of DC
Current is to be calibrated, then step 11 to 14 of the DC
Voltage Calibration table should be carried out first.
Then on each DC Current range just a ‘Zero’ and ‘Gain’
calibration is required.

If the ‘DVM Reading After Calibration’ is not in
accordance with the table then repeat operation of the
same ‘CALIBRATE" key is permissible to improve the
reading. Where no tolerance is shown in this column, only
the exact reading quoted with an occasional least significant
digit showing is to be expected. :

1.5.2 Equipment Required

A DC Current calibration source,

1.5.2 Checking Accuracy after ‘"AUTOCAL’

To check the accuracy after ‘AUTQCAL' the ‘Speci-
fication Verification® section of the User's Handbook will
be useful. !t provides tables for quick reference of accuracy
on all ranges and function in displayed digits.

DC CURRENT CALIBRATION TABLE

N Calibration , . DVM Reading
Step C(:)ahbrat.lon Source SD_;.M CALIIZRATE After Remarks
peration Output eting ¥ Calibration
1 . .ImA Range 0.000uA DG ‘Zero’ +0,000uA . Do not select
Zero : +1 digit ‘Input filter”
2 JdmA Full +100.000uA DCI,.1 ‘Gain’ +100.000uA
Range +2 digits
3 1mA Range 0.00000mA, DC,I1 ‘Zero’ £.000,00mA
Zero +1 digit
4 imA Full +1.00000mA DC,I1 ‘Gain” +1.000,00mA
Range _ _12 digits
5 10mA Range | 0.0000mA DCL10 Zero’ £0.000,0mA
Zero : +1 digit
6 10mA Full +10.0000mA DC,Li0 ‘Gain’ +10.000,0mA
Range
7 100mA Range 0.000mA DC,1,100 ‘Zero' +0.000mA
Zero
8 100mA Full +100.000mA DCI,100 ‘Gain’ +100.000mA
Range
9 1000mA 0.00mA DC,I,1000 ‘Zero' +£0.00mA
Range Zero
10 1000mA +1000.00mA DC.1,1000 ‘Gain’ +1,000.00mA
Full Range
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1.6 AC CURRENT CALIBRATION

1.6.1 General

The procedure in the table below shows all that is
required to completely ‘AUTOCAL’ the AC Current
function. If just the AC Current or just one range of AC
Current is to be calibrated, then steps 1, 2, 11 & 12 of the
AC Voltage Calibration table must be carried out first.
Then on each range just a ‘Zero’' and ‘Gain’ calibration is
required.

If the ‘DVM Reading After Calibration’ is not in
accordance with the table then repeat operations of the
same '‘CALIBRATE’ key is permissible to improve the
reading.

1.6.2 Equipment Required

An AC Current calibration source at 1kHz.

1.6.3.Checking Accuracy after ‘AUTOCAL”

To check the accuracy after ‘AUTOCAL’ the speci-
fication Verification section of the User's Handbook will
be useful. It provides tables for quick reference of accuracy
on all ranges and function in displayed digjts.

AC CURRENT CALIBRATION TABLE

. . . . 3
: . Calibration s . DVM Reading
Step %alrbra?lon Source SD\:.M CALféBRATE After . Remarks
peration Cutput etting &y Calibration
1 DC coupled | No connections I,DC,AC,.l ‘Zero’ 0.00DAA Do not select
AC Zero to DVM input 15 digits “Input filter’
terminals .
2 .TmA Range " LAC,.1 Check only << +100 digits Cancel DC coupled
Zero
3 1mA Range " I,DC,AC1 Zero’ .000,00mA
Zero +5 digits
4 10mA Range ” I.DC,AC,10 ‘Zera’ 0.000,0mA
Zero _ _ +b digits
5 100mA Range - I.DC,AC,100 "Zero’ 0.000mA
Zero . 5 digits
6 1000mA o 1.DC,AC,1000 ‘Zero’ 0.00mA
Range Zero +5 digits
7 JAmAFull | 100uA, 1kHz | I,DC,AC,.1 ‘Gain’ 100.000uA
Range +10 digits
8 1mA Full TmA, 1 kHz I.DC,AC ‘Gain’ 1.000,00mA
Range +10 digits
9 10mA Full 10mA, 1 kHz I,.DC,AC,10 ‘Gain’ 10.000,0mA
Range +10 digits
10 100mA 100mA, 1 kHz | I,BC,AC,100 ‘Gain” 100,000mA
"Fufl Range ) : +10 digits
11 1000mA 1A, 1 kHz 1,DC,AC,1000 ‘Gain’ 1,000.00mA
Fuil Range Ul 10 digits
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1.7 CALIBRATION USING ‘KEYBOARD’

1.7.1 General

The ‘KEYBOARD' method of calibration is useful
when a calibration source although set to a nominal value
has known errors. In this situation the known value of the
calibration source can be entered into the DVM before the
‘AUTOCAL’ process is executed. The process is functional
during any calibration with a source of magnitude between
20% and 200% of the range selected, but it should be noted
that for equal magnitude source errors, calibrating at-the
iower percentage end of range produces a higher percentage
calibration error. The 'KEYBOARD’ method operates for
both the ‘Gain’ and ‘AcHf calibration operations. An
example using ‘'KEYBOARD' to calibrate directly against
a Standard Cell is shown in the table below.

1.7.2 ‘KEYBOARD' with Negative Inputs

I1¥ the ‘KEYBOARD' method is used on DC Voltage
calibration with Negative polarity sources, it is important
NOT to enter a negative sign with the keyed-in source
value. The instrument itself can determine the polarity of
the source and update the appropriate calibration memory
location.

CALIBRATION EXAMPLE USING 'KEYBOARD’

Catibrati DVM Readi A
- . ibration . , eading
Step %allbra*flon Source SD::.M CAL,LBRAT,E After Remarks
‘Operation Setting etting ey Calibration
1 1V Range Short- DC,1 ‘Zero' +.000,000V Short connecting
Zero circuit leads at Standard
Celt end
2 Connect Standard Cell KEYBOARD — 0
Standard
Cell
3 Enter Standard Cell 1,.0,1,8,1,69,1 — +1.018,169,1
Standard
Cell Voltage ‘
4 TV Range Standard Cell — ‘Gain’ +1.018,169
L Calibration




1.8 ‘AUTOCAL’ OVER THE BUS

11

All the calibration procedures covered in this manual 5: oni7,"srq”" jump to SRQ service routine
can be carried out remotely using Option 50, the |EEE Bus. on interrupt
6: eir 7,128 enable SRQ interrupts from
Effectively, the five calibration keys are replaced interface 7
by five Bus instructions and these are used instead of the 7. if bit {("@1XXXXXX",S) check status byte S
‘CALIBRATE’ keys listed in the Calibration tables on =@;jmp ~1 abtained by service routine
previous pages. 8: dsp "Apply 1V & prompt operator to apply
CONTINUE" catibration source on com-
An example of calibration with the Bus is given in 9: P->Sistp pleting zero cal
the‘ tab!e below. A comp!et_e program listing for the Sfame 10 wri 728,"G1=" program gain cal. trigger
calibration operation assuming an HP9825 controller is as 11: oni 7,"srq"”
follows: — 12: eir 7,128
13; ifbit ["@IXXXKXXX" S)
=f;imp -1 .
14: wrt 728, TeW@=" program to Internal Trigger,
Disable Cal. on completion
@ dim DZ[15] define 15 character string of gain cal.
variable 16: lel 728 program DVM to local state
1: ¢lr 728 send ‘device clear’ to DVM 16: stp
{interface 7, address 28) 17: "srq":rds(728)>S SRQ service routine to read
2: wrt 728,F3R3Q1W1=" program to DC 1V, SRQ status byte
Mode 1, Enable Cal. 18: red 728,D%
3: 95 19: iret
4 wrt 728,Gg=" program zero cal. trigger *7717
CALIBRATION EXAMPLE USING THE BUS
. . s Bus DVM Reading
Step Cahbra‘flpn Calibration DV.M Controller After Remarks
Operation Source Setting instruction Calibration
1 Set DVM to — in Remote ‘Device Clear’ - Program DVM to
known state State predetermined state
ABCODXEQF3MANG
OOPEQPRESATS
2 Set DVM to | +0.000000V Calibration ‘F3R3Q1W1=' — Program DVM to
DCv, 1V key to “CAL’ Function:DC V(F3)
Range, and Range:1V (R3)
prepare for SRQ Mode 1 (Q1)
calibration Enable Cal. (W1)
3 1V Range +0.000000V In Remote ‘GR=' +.000,000v Program ‘Zero’ cal.,
Zero State SRQ indicates when
{ calibration operation
completed
4 1V Positive +1.000000V In Remote 'Gl=' +1.000,000V Program 'Gain’ cal.,
Full Range State SRAQ indicates when
calibration operation
completed
5 Set DVM to - In Remote ‘TOWE=* - Program DVM to
Internal State Internal Trigger {T®),
Trigger, ‘Disable Cal. (W@)
Disable Cal.
6 — — In Local State, ‘Local’ - DVM in normal mode,
Calibration key free-running
to 'RUN'
_—
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SECTION 2

 MECHANICAL DESCRIPTION

2.1 GENERAL

The 1071 has been designed to be either rack
mounted in a standard 19" rack (3% {2U) height re-
quired) or bench top/portable with integral tilt stand. An
exploded view of the instrument is shown in Fig 2.1.

2.2 FRONT PANEL

The front panel incorporates the signal input termin-
als, range, function, mode, keyboard, compute and power
switches and a numeric/legend gas discharge display.

2.3 REAR PANEL

The rear panel incorporates the mains supply, power
input socket and fuses, digital and analog output sockets,
rear and ratio signal input sockets, rear/front pane! signal
input selection switch, run/calibrate keyswitch, calibration
interval (error) select switch and current option fuse.

24 EXTERNAL CONSTRUCTION

A screen printed key designation overlay adheres to
the front panel trapping the polarising filter in front of the
display. Both the front and rear panels are held together by
two side extrusions running from front to rear, These
side extrusions provide both slots for the handles or rack

mounting _‘ears’ and locating points for the structural
foam covers. The bottom cover is fitted with the tilt-
stand, rubber feet and instruction card. Earth screening of
the covers and guarding is provided by aluminium piates,
heat-staked to the inside of the covers with electrical
connections made by spring contacts.

25 INTERNAL CONSTRUCTION

An internal chassis is constructed from five printed
circuit boards, held together by connectors at each corner -
and held rigid by two inner aluminium shields fixed horiz-
ontally on the instrument’s centre line running from front
to rear. Input terminals, switches and display are mounted
on the front printed circuit board (peb) and the power
supply on the rear pch. The two side and centre pch’s

are used for interconnections between the main gircuit
boards.

All the main circuit boards are mounted on the inner
shiefds with hinges and quick release fasteners with flexible
connections to allow operation in the *hinged-up” position.
The Analog output circuitry is fixed on to the rear pch of
the chassis and the Ratio/Rear Input circuitry on to the
rear panel. The options are mechanically fitted and require
no soldering.

The chassis is mounted on to the side extrusions with
nylon screws, spacers and an insulation sheet to ensure
that the ‘clectrical spacings’ of the BSI, UL and VDE
specifications are achieved.



—
SomNOORWN =

REAR GUARD SCREEN

DIGITAL ASSEMBLY
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ANALOG OUTPUT ASSEMBLY (OPTION)
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FIG. 2.1 EXPLODED VIEW OF INSTRUMENT




L

15

SECTION 3

TECHNICAL DESCRIPTION

3.1 INTRODUCTION

ANALOG
ouTPUT
[ ac REAR PCB
ASSEMBLY ASSEMBLY piediied
ASSEMBLY
FRONT PANEL l '
I
v [ ANALOG DIGITAL FRONT PCB
ASSEMBLY ASSEMBLY ASSEMBLY
REAR/RATIO| | [ ns L IEEE OR BCD
INPUT ASSEMBLY ASSEMBLY
l CURRENT
REAR  RATIO
INPUT  INPUT ASSEMBLY
FIG. 3.1 PRINTED CIRCUIT BOARDS BLOCK DIAGRAM

The internal circuits of the basic DC only instrument
are divided. between five printed circuit board assemblies
(shown in bold outline in Fig. 3.1).

For the purpose of explanation each assembly will
be described separately and each assembly further sub-
divided according to the various functions involved.

3.2 ANALOG ASSEMBLY (Circuit Drawing No. 430299).

The Analog assembly is split into three distinct
sections: (i) the Analog Interface, (ii) the DC Isolator
and (iii) the Analog to Digital (A - D) Converter.

The Analog Interface receives data from the Digital
assembly to control the selection range scaling and other
features of the analog circuitry. Messages between the
Analog and Digital assemblies are passed via opto-isolators,
electrically isolating one from the other.

The DC lIsolator includes the preamplifier, range
scaling circuits and bootstrapped sundries. The A - D
section converts the scaled input signal to a time period
proportional to the signal using a modified triple slope
technique.

3.2.1 Analog Interface (430299 sheet 5)

3.2.1.1 Introduction

The Analog Interface provides electrical isolation

between the Digital and Analog circuitry. Latched data
from the microprocessor is passed through opto-isolators,
decoded and latched again on an analog assembly to select
function, range, test, average and the D - A converter
set up conditions. A line is also provided to instruct the
micro-processor which options are present and if the AC .
assembly is measuring a signal above 5kHz.

3.2.1.2 Power-On

At power-on the A - D converter is placed into the
RESET condition (See Section 3.2.3.8). The analog cir-
cuitry is then interrogated to discern which options (if
any) are fitted. Finally the analog circuitry is placed into
the DC, 1000V range until a different range or function
is selected (See Fig. 3.3).

To determine which options are fitted, the Digital
assembly sends a series of messages across the isolation
barrier, decodes them on the analog side and gates them
with lines from the option assemblies to feed a signal
back across the isolation barrier to the micro-processor.

Looking at the procedure, in more detail, the Analog
Interface Data (ID) lines are all set to a logic ‘1’ except one,
which is set to a logic ‘0’, depending on the option being
interrogated (See Fig. 3.2). As an example we will check
to see if the AC option is fitted. ID1 is set low, the rest of
the ID lines set high and the Analog Interface Address
lines, 1A@ and IA1 set low. The opto-isolators invert all
signals,thus M17-3 is low and M19 pins 10, 4 and 11 are
high. If the AC option is not fitted M19-2 is driven low
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[ Option PinNo.of M19 ) f
checked ID line low held low if )
Option incorporated PLACE A-D
INTO RESET
CONDITION
AC ID 1 M19-3 l
CHECK IF
Q ID 2 M19-11 ACIS FIITTED
- CHECK IF
I ID3 M19-4 0 ISFITTED
L RATIO ID4 M19-10 ) CHECIK =
I ISFITTED
Fig. 3.2 POWER-ON OPTIONS FITTED TEST |
CHECK IF
RATIO IS FITTED
via R565 from M17-3, causing M19-3 to be high, producing AND SELECTED
a logic ‘0’ (—15 volts) on M18-4. If the AC option is fitted I
a 33k§2 resistor on the AC assembly (R14) overrides DESELECT
R55 and a high is placed on M19-2. The effect is to produce ALL ASSEMBLIES
a high on M184, turning the opto-isolator M2-B on and l
thus COND. VAL (M2-8) is high, signalling to the Digital LOVI\\IEI'I-?-A
assembly that the AC option is fitted. Similarly, when the DC Ib DATA
€2, I or RATIO options are interrogated, the appropriate [
output of M19 is set low if the option is fitted causing [ seLecT DC |
the COND. VAL to be set high. [
*Note: ID and IA lines ‘FEIigﬁll-\)TgE‘i?N
logic ‘1’ = +5 volts ~ logic ‘0’ = 0 volts FOR 1000V RANGE
AD lines |
logic ‘1’= Ovolts  logic ‘0’ = —15 volts RESELECT
DC
The next step in the power-up sequence as far as the
analog circuits are concerned, is to be placed into the DC, &.311_
1000V range (See Fig. 3.3 Flowchart). Firstly, all assem-
blies are deselected by placing logic ‘1’s on all the ID lines, FIG.3.3 ANALOG INTERFACE
then setting the 1A@ and IA1 lines low (see Fig. 3.4), clock- S'E(-JUENCE: POWER-UP
' ] ] ] ] 1
| | | | 1 |
— e
o | Lo oo _1 I 1 I
1] e S____J ! ; L
e ———
o2l | — | | L
D3] 88 ! ! L
_____ [ = S
ID4_I l____._.co_____.; L L
D5__J l_'__._ﬁg._____; i ! L
—_——— 2_.—__
ID6__J L____é.}g_____} I : |
S D SR : : N
1 | | |
wTT L R N e I p I
| |
LU [ I | | L
I
@ @ | | @ i
I Clear all | Load D-A ! Select DC : Select 1000V | Reselect DC !
| Options | Converter ! | Range FET Pattern! !
le 410 pS —>|+—— 270 ps > 270 ps > 280 ps > 260 Hs |
FIG.3.4 ANALOG INTERFACE DATA LINE TIMING DIAGRAM (POWER-UP)
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ing the option select latches (M20 Analog assembly, M5 AC
assembly, M9 Ohms assembly, M1 Ratio assembly) from
M17-3. Both |A lines then return high. Secondly, the
latches of the D - A converter (M13, M14} are set up with
the input bias current (lb) compensation data. The ID
lines are set to the appropriate pattern and the information
is clocked on to M13 and M14 by a delayed low to high
edge from M17-4, originating from 1A@ going low. The
delay makes sure that the signal from M17-10 has disabled
the “F.E.T.” latch M21, Once again, the [A® line returns to
the resting state of logic "1°. Thirdly, the DC analog circuits
are enabled by setting all the ID lines high except IDO,
then clocking M20 by a low to high edge from M16-6
caused by both IA lines going low. Once DC has been
selected, the F.E.T. pattern latch is enabled from M12-1,
and the penultimate step is to load this latch with 1000V
range data from the [D lines {ID4 low, the rest high).
This is executed by clocking the ‘F.E.T." latch from M17-4
once again, but this time being due to IA1 going low. The
final step is to reselect DC as described above.

3.2.1.3 General Interface Update Sequence

Before the start of each reading, the analog interface
undergoes a complete update. The series of events is the
same as the power-up sequence for selection of function
and range, as can be seen by comparing the two flowcharts
{Figs. 3.3 and 3.5). When Ohms or Current is selected, the
DC isolator or AC assembly is also used in the measurement’
procedure as seen in the following table.

[ Type of CirEuits Selected Useof D-A j
Measurement
DC Volts Analog Assembly | Input Bias Current
Compensation
AC Volts AC Assembly Frequency Compensation
AC + DC Volts AC Assembly Frequency Compensation
Resistance Chms Assembly Input Bias Current
and Compensation
Analog Assembly
DC Current Current Assembly | Input Bias Current
and Compensation
Analog Assembly
AC Current Current Assembly { Frequency Compensation
and AC Assembly
AC + DC Current | Current Assembly | Frequency Compensation
and AC Assembly
" w

The update sequence order is (i} Deselect all -assemblies,
(ii} Load D - A latches, (iii) Select AC assembiy or DC
isolator, (iv}] Load range pattern into DC or AC range

latches, {v) Deselect DC or AC and select either the Ohms
“or Current assembly (vi) Load range pattern into £'s or

I range fatches, (vii) Reselect circuits selected in {iii) and

{iv).
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(SELECT kil

TTFINISH
MEASUREMENT }
CYCLE __ |

e e ]

DESELECT
ALL ASSEMBLIES

: |
LOAD D-A

WITH
DC Ib DATA

SELECT DC

LOAD DC RANGE
'FEET’ PATTERN

|

DESELECT DC
SELECT 01

LOAD (* RANGE
‘FEET'PATTERN

SELECT
DC AND 01

FIG.3.5 ANALOG INTERFACE
SEQUENCE: OHMS SELECT

v

Note: Steps {v) and (vi) are ;used only when T or £ Is

se_lected.

Fiowchart 3.5 gives the above sequence for an ohms
update. The general form of the timing diagram for the
above sequence is given in Fig. 3.6, the analog ‘F.E.T.
patterns for each range of each function being given in
Appendix 1. :

3.21.4 Test

When TEST is selected, a logic ‘0’ is placed on 1D7
at stages (iii), (v} and (vii) in Fig. 3.6, i.e. each time a func-
tion measurement circuit is selected. Appendix 1 lists
the ‘F.E.T.” patterns of each assembly for each test meas-
urement cycle.

3.2.2 DC lsolator Section

3.2.2.1 Preamplifier Scaling (430299 sheet 1)

Figure 3.8 shows the essential features of the iso-
tator scaling circuit. For the purpose of explanation the
same symbols are used regardless of whether the switching
is accomplished electronically (F.E.T.) or by means of
relay contacts. In Fig. 3.8 all switches are shown in the
1V RANGE position.
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Binary coded
D-A data

See Appendix 1
for 'FET’ patterns

Y RN 77777772 B N\ A NSNS S

R R /777777 B SN\ NN\
o2_|
Y 2222 ) ) ) ) ) S
N I S S

BENNNNN\
NSNS\

IR
I
N
I -

Y N 77777777 B\ \\\ T NN\ S
D6__| AL AN SN |

Y2 RN 77777777 B N\ NN
|
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|<— 270pS —|«-280iS —|«- 260 pS —>|«-270 uS —>|=-260S —|
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(i) Clear all Options

-
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[
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® -_ M - 7] @
808 o O o® 0Q o®
a0 7Y = -4 o< - a
= CE 2 ) s

] i | ! L
| |

i

|
1|
|
I
|

(vi), and REF INPUT

(vii) Reselect functions
selected in (iii) &
if required in
Ratio Mode

FIG. 3.6 GENERAL FORM OF ANALOG INTERFACE UPDATE TIMING DIAGRAM

Data Messages ANALOG f-—————— - ——
from —| INTERFACE |————
Digital Board INTERFACE a
1
ACTIVE
FILTER

. INPUT |
Hi °——’| ATTENUATOR | l

c—
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t 40V
Inverter

FIG.3.7 SIMPLIFIED DIAGRAM OF DC ISOLATOR

Output to A-D Converter

BS =DC Bootstrap Common
+BS = +DC Bootstrap
-BS =-DC Bootstrap
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FIG.3.8 SIMPLIFIED DIAGRAM OF ISOLATOR SWITCHING
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The various switching combinations for the different
ranges are as follows:—

Range Gain Q6 Q7 Q8 Q9 Q10 RL1
100mV x31.6 ON OFF ON OFF OFF ON
1V x3.16 OFF OFF ON OFF ON ON
10V +3.16 OFF ON OFF ON OFF . ON
100v =316 OFF OFF ON OFF ON OFF
1000V - =316 OFF ON OFF ON OFF OFF
DC OFF OFF OFF ON OFF  OFF

The configuration of the circuit for each range is
shown in Fig. 3.9.

Reference should be made to circuit diagram number
430299, sheet 1, for the complete circuit. Sheet 2 gives
tables of the coding on the input control lines (from the
Analog Interface).

When the 100V or 1kV range is selected, a = 100,
10MQ input attenuator (R143, R156, R149, R148) is
incorporated into the circuit. This is a matched set of re-
sistors for low temperature coefficient. The selection of a
lower range energizes relay RL1 (via Q33), causing resistor
chain R119-R122 to be in series with the Hi input. Should
an overload signal then be applied, the resistor chain
limits the current and the power dissipation is such that
1000V can be applied continuously.

The amplifier end of the resistors is clamped by
zener diodes D22, D23 and Q18, Q19 to low, thus the

amplifier input can never exceed approximately + 24(
volts.

The output from the DC Isolator, test point (TP13)
is approximately 3.16 volts ( & «/ 10) for a full range
(1000000) input by the following methods:— (See Fig. 3.9)

100mV Range Q6 and Q8 are turned on; all other F.E.T.'s
are turned off and RL1 energised. Thus the
output of the amplifier is connected to its
inverting input via R108, R109, R110,
R111 and Q6, an attenuator chain of
+31.6, giving the amplifier an overall
gain of X 31.6 Q8 connects the preamp-
lifier directly to the output.

1V Range Q10 and Q8 are turned on, all other
F.E.T.’s are turned off and RL1 energised.
The output of the amplifier is connected to
its inverting input via R108, R109, R110,
R111 and Q10, an attenuator chain of
+3.16, giving the amplifier an overall
gain of X3.16. Q8, once again, connects

the preamplifier directly to the output.

Q9 and Q7 are turned on; all other F.E.T.’s
are turned off and RL1 energised. Q9
causes the amplifier output to be directly
connected to its inverting input, giving a
gain of unity. The output of the ampli-
fier is attenuated by 3.16 (R114, R115)
before being passed to the output via
Q7 instead of Q8.

10V Range



Input
100mV

100mV_RANGE

100k
Input
v > Qs
10k
1V_RANGE
\/
Input 100k
10V
21k6
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10V_RANGE

. Input
100V

100V_RANGE
9M9
Input
1000V
100k 21k6
Q9 Q7
10k

1000V RANGE

FI1G. 3.9 PREAMPLIFIER GAIN CIRCUITS
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100V and These two ranges select the 1V and 10V

1000V Ranges ranges respectively but a 100 attenuator
(R149, R156, R143, R148) is inserted
between Hi and the preamplifier input
when RL1 is de-energised.

3.2.2.2 Preamplifier (430299 sheet 1)

The preamplifier is designed to present an input
impedance of greater than 10,000MS2 for signals up to +
20 volts. It is also bootstrapped (tracking of both ground
lines and supply voltages with input signal) being essential
for correct operation of input bias compensation, temper-
ature compensation and common mode rejection.

Q12 is a well matched monolithic NPN transistor
pair exhibiting minimal voltage drift and low noise charact-
eristics, the output being buffered by M31. To compensate
for the current gain drift of Q12 at different temperatures
(approx. —1%/°C), the change in the base-emitter voltage
of one half of Q12 is sensed by M30. The drift compen-
sation is linearised to 1%/°C by thermistor R218. Thus
the input bias current is kept constant with temperature.

3.2.2.3 DC Bootstrap (430299 sheet 2)

Bootstrapping supplies are generated which track the
input signal directly (BS), track the input signal with a
positive offset of +12V(+BS) and track the input signal
with a negative offset of —12(—BS).

M32 is the high impedance buffer which tracks the
inverting input of the preamplifier. The offset of M32 is
adjusted so that its input is within 100uV of the input of
the preamplifier. M32 thus functions as the low impedance
rail (BS) following the input signal.

Selection of DC(M20-3) enables the capacitive
inverter driven from M33 to provide an unregulated
+42V(TL4) and —42V(TL5) supply from the 15V supply.

98k
or
9M9 R147
Hi
Lo
! RL2
= C40

C41 5

R194 R195
%C55
FIG. 3.10 SIMPLIFIED DC ISOLATOR
FILTERING CIRCUIT




The positive Bootstrap supply (+BS) is generated
as a current source comprising Q26 and the shunt regulator,
Q27, referenced to D50. When the output voltage of the
regulator is approximately 1.2 volts above D50 cathode,
Q27 conducts current into R175. Since the current in
R175 is controlled to be constant by Q30, referenced to
D50, the current flowing through R174 is reduced. Hence
the supply current, “mirrored’’ in R173, is reduced and the
output voltage controlled.

The negative bootstrap supply (—BS) is generated
in a similar manner. Thus bootstrapped supplies of approx-
imately +12 volts are produced, tracking the input signal
exactly.

3.2.2.4 Filtering (430299 sheet 1)

Selection of filter causes an active filter to be
switched in by relay, R12, (via Q32). The filter gives an
attenuation of —54dB at 50Hz. The essential components
of the filter are shown in Fig. 3.10.

3.2.2.5 Input Current (Ib) Compensation
(430299 sheets 1 and 5)

During the calibration cycle, the microprocessor
notes and stores the zero error due to the bias current
(measured in a known source resistor). When DC is selected,
this information is recalled by the microprocessor, trans-
ferred across the isolation barrier and latched into. M13
and M14, see Fig. 3.11.

The output from the latches is applied to the binary
resistor ladder network, AN2, providing a 255 step digital
to analog conversion. The analog signal is applied to the
inverting input of M3 so that the output drives current,
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through the diode, to control the current in the corres-
ponding transistor of the opto-isolator, M23. The transistor
of the opto-isolator sinks current to the —15V supply
until the voltage across R198 is equal to the voltage applied
to the inverting input of M3.

The other half of the opto-isolator acts as a current
mirror, referenced to the bootstrap (BS) supply. Thus
the input current correction is floated on the bootstrap
supply,. tracking the input signal and is divided by R84 to
R 128 and R129 to null the bias current of the preamplifier.

| 1
1 i ;
+Ip -Ip IS -
Hi D-A Converter o MPU
wtlan
A
|
I T |
I
S il
|
|
H
DC lIsolator I ‘a | C'?,:Lb;a‘::gn
1R
1L
1E1
R
[

%

FIG.3.11 SIMPLIFIED DIAGRAM OF
BIAS CURRENT COMPENSATION

Analog High Speed 1St Null 2nd Null
Multiplexer Buffer Integrator Detector Detector
C57 v
TP18 es I +8V " 45V
Reset R59 :
S_igpal Re/R7 b W TP9 TP3
+ Bias
- Bias M35 R28 2 I I I 7'
g
+Ref 2 I
-Ref2 .
Null Signal
ab c R24 to Digital
Assembly
R58
o/o—
$C12 Reset Switch
Polarity Sense
Control
ABC
From Digital Assembly £z 312 SIMPLIFIED DIAGRAM OF ANALOG SECTION OF A — D CONVERTER




~ 3.2.26 Test (430299 sheets 1 and 5)

During the self-test routine, (actuated from the
front panel or remotely programmed) the DC isolator is
checked for correct operation. The circuitry is placed into
the 0.1V range, as described in 3.2.1.3, except that relay
RL1 is not energized, (i.e. the <+ 100 attenuator is across
the input amplifier). Filter is selected and F.E.T. Q5
‘closed’ via M20-5 causing a small signal to be injected
into the feedback path of the input amplifier. Thus a
signal of —3.125 volts is output from the DC lIsolator
(TP13). This signal is then measured and compared with
a stored value. If the measured signal is within +6% of the
stored value, the test continues with a 1V range check and
a 10V range check.

DC Isolator Output Test Voltages

3.23 Analog to Digital Conversion (Analog Section)

Range Output signal from DC Isolator )
(TP13)
0.1v — 3.125 volts
1V —0.2193 volts
10v + 0.06932 volts
- J
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3.2.3.1 General Principles

Section 1 and Fig. 1.1 of the User’s Handbook
gives a very basic description of the principles of the
integration involved. The technique used in the Autocal
Voltmeter is a quadruple slope, the two extra slopes being
towards the end of the signal and reference integration
periods respectively.

Fig. 3.12 is a simplified diagram showing the essent-
ials of the analog section of the A - D conversion and
should be used with timing diagram Fig. 3.13 for full
appreciation of the circuit operation.

3.2.3.2 A - D Input Control

The analog signal from the DC Isolator is applied to
the analog multiplexer (M35) and fed to the input of the
buffer (Q36/M34). This in turn feeds the signal to the
integrator comprising of Q35, M25 and C9.

Control of the multiplexer is derived from the Digital
assembly via opto-isolators M4, M5 and M6. These signals
control the sequence of events, allowing first the signal,
then a bias voltage of the same polarity as the signal,
followed by opposite polarity reference and reference
+16 signals to the buffer and integrator. The multiplexer
is then placed in a reset condition ready for the next

(430299 Sheets 3 and 4) ) ! i
measurement cycle. Fig. 3.14 gives the multiplexer control
line sequence for both positive and negative signals.
1
ag L] [
Multiplexer 1
Control b ) l I
Lines
1

Buffer

Integrator -
Output P4

2nd Nyl
Detector
Output

TP3 *"“]

o—— |
Output TPS~-Ref2 ______ = """ I_____l'—
-Ref 1

H l Reset
(noisy)

FIG. 3.13 TIMING DIAGRAM FOR ANALOG SECTION OF A — D CONVERTER
(Positive Signal)

1 1
1StNull  Final Null

s

|



€ 3
STATE al|b]|ec STATE a|b}ec
RESET 1 1 1 RESET 1 1 1
SIG 1 1 0 SIG 1 110
+ BIAS 0|1 1 —BIAS 0] 1 0
—-REF 1 1101 +REF 1 1 0o} o0
—REF 2 00 {1 +REF 2 0,00
RESET 1 1 1 RESET 1 1 1

Positive signal Negative signal

Logic levels : (0 = -8V, 1 = +8V)

LFig 3.14 MULTIPLEXER CONTROL LINE SIGNALS‘J

3.2.3.3 Reference Voltages and Control Logic Power
Supply

REF 1 : The two halves of M39 in conjunction with zener
diodes D60 and D59 form the positive and negative refer-
ence voltages respectively, D65 and D64 being ‘start-up’
diodes (see Fig. 3.15). The outputs of M39 (+11 and
—11 volts) supply the defined current for the reference
zeners via R212 and R38 respectively. R19 and R18
are selected by Datron so that each zener has zero voltage/
temperature coefficient.

The resistor chains R41-R45 and R88-R92 are binary
weighted values allowing the set up of the exact nominal
"REF 1 voltages, of +6.34V, by cutting the appropriate
links.

REF 2 : The second reference is 1/16th of REF 1. The
positive and negative REF1 voltages are divided by R71,
R68 and R214, R70 respectively.

The power supplies for the logic circuits M35, M29,
M27, M28 and opto-isolators M1, M4, M5 and M6 are also
derived from M39 via zener diodes D61 and D62, giving
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3.2.3.4 High Speed Buffer

C22 slows the switching edges from the multiplexer
M35 so that the buffer cannot slew-limit and thus lose the
charge. The signals are fed to Q36, M34 which comprise a
high speed buffer with high common mode rejection ratio
(see Fig. 3.16). The common mode rejection is dependent

ci8

%7—”]-—

+15V
R8

Q1

R15/R14

Q3

From
Muitiplexer
M35

R36

R13

Q2

R35

\'z+/

R12/RM

34

A D2

TP5

1.

To
Integrator

R65

D4

h

c19 ;

FIG. 3.16 HIGH SPEED BUFFER CIRCUITRY

R10

=15V

supply voltages of +8 volts. _J
Y
R212
R19 15V
FSV * K
— O/ NVV-O— D65 A B c D E
5 R40
o AN — AN +Ref1
Tm3s | R41 R42 R43 R44 R45
R71
R213
¢———» +Ref 2
* .
R211 D60 * Datron Matched Pair
R87 R68
FIG. 3.15 POSITIVE REFERENCE CIRCUITRY
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R4 cn FSV

= C10 c

1

v 1
+15V

R33 R31
M25 To 2nd Null
Detector
R6/R7 R34 g
From Buffer Q35
%CQ
R32
-15vV
FIG.3.17 INTEGRATOR CIRCUIT

on the power supplies of Q36 (from R66 and R11-R15)
being bootstrapped to the output of the buffer, via D2
and D4. Thus the difference between input signal and
power supply around the input stage is maintained constant
whatever the input signal.

Q2 and Q3 boosts the gain of Q36 by allowing the
drains to see a high load resistance.

3.2.3.5 Integrator

The Integrator basically comprises an amplifier made
up from Q35 and M25 with a charge storing capacitor C9
(See Fig. 3.17). The low gate leakage F.E.T. pair, Q35,
boosts the gain of the integrator such that it is great enough
to guarantee no non-linearity errors due to finite gain.

R4, C10 driven by an attenuated and inverted version
of the integrator-output waveform, via R26 and R5, form
a circuit to compensate for the small amount of dielectric
absorption present in C9.

C11, R23 and R27 provide similar compensation but
in this case the time constant is such that it effects the
linearity, with R23 set to correct linearity at 1/10th of
full range.

3.2.3.6 1st Null Detector

The 1st null detector comprises a low noise amplifier,
M22, in an inverting configuration, where the DC gain

is controlled by the ratio of R59 to R28 for small inputs.
For larger inputs from the integrator the clamp diodes, D1
and D3, prevent the amplifier from saturating.

During REF 1 the non-inverting input is offset by
approximately 10mV to determine the point at which
REF 2 is applied (after counting is synchronised). In
REF 2 the offset reduces by a factor of 16 giving the
null reference point.

D1 <
RSQW
——
C57
From -SR25 :
Flntegrator R28 To 2nd Null
Output Rll » Detector
From R24 .
Buffer
Output
R58
FIG. 3.18 1st NULL DETECTOR CIRCUITRY




3.2.3.7 2nd Null Detector

The signal from the 1st null detector is applied to
M15 which boosts the voltage gain. The output provides a
logic drive signal via opto-isolator M1, signalling the digital
circuitry whenever a null condition changes, Fig. 3.19.
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When in an averaging mode (Av, Input Zero or .
CAL ZERO selected) the 2nd null detector is offset a small
amount in a cycle of 16 steps. (See Fig. 3.20). This offset
is produced from the digital to analog converter, M28,
which is clocked from M6, the C control opto-isolator
and enabled by the level shifted AVE signal.

[ +8V +5V
+15V From 15t Null
Detector b
1BV
K R22 i
|
R2 / R56 R20 R1 |
AVE PE M28 [o)] ) NuII_II_)etect
]
D8 8y Q2 R76 Digital Assy
From ‘C’ P4 o]
Opto-Isolator — ~ cL a3 Rz -1V
M6 P1
P2 R74
P3 Q4
-8V
FIG.3.19 2nd NULL DETECTOR CIRCUITRY
e
3.5
3.0 f 6 Readings
recognised
as'3’
True Analoé i )
Signal Level 8 Readings
2.0 recognised
as 2
T30 N U I BN
12 Reaqingds
recognise
10| as‘1'g
05
o (6x3)+(8x2)+(2x1) = 22(5)
1 16
FIG.3.20 DIAGRAM OF AVERAGING PROCESS
\,




3.2.3.8 Reset Period

At the end of a measurement cycle or in hold, the
circuitry is placed into a reset condition. The control
lines of the multiplexer M35 allows the O volts reference
input, at pin 4, to be connected to its output. (See
Fig. 3.21). At the same time the reset line (M27-3) is taken
high turning on M26. This reset signal, applied to pins
5 and 12 of M26 allows the output of the 1st null detector
to be fed back via R60 to a sample and hold capacitor C12
on the integrator.
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Thus, with the input to the A - D converter at zero
volts, the charge stored on C12 is the sum of all the offsets
from the multiplexer, buffer, integrator and 1st null detec-
tor, allowing the 1st null detector to indicate the true zero
crossing (null) point.

The reset signal applied to M26 pins 6 and 13 merely
allows a lower impedance path between the buffer and the
integrator to speed up the settling time as C9 is discharged
to zero.

M35

>

To 2nd Null
Detector

p——

' RESET
( From M27-3)

FIG. 3.21 SIMPLIFIED DIAGRAM OF A — D DURING RESET PERIOD
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3.3 AC ASSEMBLY (Circuit Drawing No. 430402)

3.3.1 General Principles

The preamplifier buffers and ranges the signal in
order to present 0.9 volts full range to the AC to DC
converter section.

Once converted to an equivalent DC signal, it is
applied to the analog to digital converter on the main
analog assembly.

The conversion technique is electronic true RMS
sensing as shown in the simplified block diagram Fig.
3.22. The Datron RMS module can be best considered as a
functional block consisting of circuitry which accepts two
inputs, V and V{, computes V2/Vf and has an output of
V which is then filtered so that all the AC components are
removed. The output of the block is fed back to Vi, thus
closing the loop around the whole circuitry.

Vy

Mathematically: = Vp

1]

but Vx = V2/Vs

V2/V§ = Vo, but Vo = Vi
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3.3.2 Preamplifier and Scaling (430402 sheet 1)

Relay RL2 is energised on selection of AC, directly
connecting the Hi terminal to the input of the AC assem-
bly. If DC and AC are selected together, the AC assembly
becomes DC coupled by energising RL3, causing C57, the
AC coupling capacitor, to be by-passed.

The signal is then fed to the switched gain inverting
preamplifier whose full range output is 0.9 volts r.m.s.
A simplified diagram of this arrangement is shown in
Fig. 3.23. The frequency response is held flat, to within
1%, by controlling the gain defining component time
constants, to a similar order of accuracy. Residual errors
are removed by the frequency compensation stage. (See
section 3.3.4).

The preamplifier has a stable DC path provided by a
dual transistor pair Q33 and a fast AC path by dual F.E.T.’s
Q32 and Q34. Further gain is provided by the following
long-tail pair cascade of 020, Q21, Q22 and Q23, which
is loaded by a current mirror, Q24. Q15 and Q16 with
bias components Q17 and Q18 form a conventional class
AB output stage. R121 compensates for the bias current
of Q33, while R112 trims the offset voltage to zero.

The unity gain frequency compensation amplifier
consists of a stable DC path, provided by M11, and a

.\-/3 = V02 fast AC path provided by Q25 to Q29. The bootstrap
— circuit of Q19 presents the varicap diode, D11, with a -
ie. Vg = v2 high impedance, thus ensuring that the varicap is not
shunted to ground.
. w RL3 RL3
Hio——o RL2
Q15,Q16
cs7  R2233 Q200024
To F
faozza% T Q3210034 Compensation
,\ Section
LOo—@ o
I/ RL1
7" I 100mv R95
R114 P
l " l Q30
10V — o A 100mV
RL6 R111 R96
0ov 5
RL5 R110
KV L O__E;::l_
RL4 R109
FIG.3.23 SIMPLIFIED DIAGRAM OF THE AC PREAMPLIFIER SCALING
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FIG. 3.25 BLOCK DIAGRAM OF RMS
. CONVERSION TECHNIQUE
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3.3.3 RMS Converter (430402 sheet 2)

The RMS converter takes the scaled AC signal from
the preamplifier and converts it to an equivalent DC signal
suitable for Analog-to-Digital conversion. The conversion
technique is electronic true RMS sensing as shown in the
simplified block diagram Fig. 3.25.

M8 and M9 form a summing type, full wave recti-
fier. The output of M8, a precision half-wave rectifier
inverter, is summed with the non-inverted signal with a
weighting of 2 : 1 at the input of M9. This forces a full-
wave rectified current to flow in RMS module M6. Potent-
iometer R50 balances the rectifier to provide the same
output for non-inverted or inverted asymetric waveforms.

The output current from the RMS module passes
into filter-buffer M1 and is converted to a nominal 5 volt
for a full range signal. Q1 and Q2 switch in additional
capacitors when FILTER is selected, to operate down to
45Hz. M1 is a voltage to current converter providing a
feedback current to the RMS module proportional to the
output voltage. R90 is the zero adjustment for the half
wave rectifier M8 and R35 is the high crest factor gain

adjustment. R75 is adjusted for optimum linearity.

The output of M1 (TP2) is fed to a resistor chain
R1 - R7, to provide an output of 3.14 volts by the selection
of resistors R2 - Rb. Q3 is turned on when AC is selected
and switches the output of the AC converter into the
Analog-to-Digital Converter (Drawing No. 430299 sheets 3
and 4).

—
M1 oo
Q2510029 [
Fom E‘"'—l N ToAMS | |
Fﬁampner LA _ ection : g :
l/ I L CALIBRATION
| A | MEMORY
T
AAA Ll
| O |
| N
i P
| B :
A
_' }_ l R |
IR
Loy |
| E |
Q19 rap— DA K } R K MICROPROCESSOR
b
FIG.3.26 SIMPLIFIED DIAGRAM OF AC HIGH FREQUENCY COMPENSATION




3.34 High Frequency Compensation

During the calibration cycle, the microprocessor
notes and stores the high frequency (HF) error of each
range. When AC volts is selected the compensation inform-
ation for a particular range is recalled by the micropro-
cessor, transferred across the isolation barrier and latched
on to M13, M14 (Drawing No. 430299 sheet 5), see Fig.
3.26. As in the case of the Input Current Compensation
(Section 3.2.2.5), the output from the latches is applied to
a digital-to-analog converter, AN2. The voltage produced is
fed to the AC converter via connector J1 pin 11 and
applied to varicap D11. The varicap is thus adjusted to
give the amplifier chain a flat frequency response.

The calibration is carried out at one H.F. frequency
but since it flattens the AC amplifier response, the correct-
ion is valid for all specified frequencies. It should be noted
that the calibration routine is iterative since the varicap
is non-linear. i
3.3.5  Frequency Detection (430402 sheet 2)

The signal frequency is monitored by M10 which is
set so that a signal frequency greater than 5kHz causes a
logic ‘1, (0 volts) on M10 - 4. This signal indicates to the
Digital Board via M18, M2 (Drawing No. 430299 sheet
5) which one of the two sets of specifications should be
used for calculating the measurement uncertainty when
the error key is depressed.

3.3.6 Test

During the self-test routine (actuated from the front
panel or remotely programmed) the AC assembly is
checked for correct operation. The circuitry is placed into
the .1V range as described in Section 3.2.1.3. Filter is
selected and F.E.T. Q31 is ‘closed’ from M5 - 13 causing
a signal of 0.08 volts DC to be injected into the preampli-
fier. Thus a signal of approximately 3.14 volts is output
from the RMS section and applied to the A - D converter
situated on the Analog assembly. This signal is then meas-
ured and compared with a stored value. If the measured
signal is within +6% of the stored value, the test continues
with a 1V range check.

Range Output from RMS section
1 +3.14 volts
1 +0.314 volts
34 OHMS ASSEMBLY (Circuit Drawing No. 430303)

The instrument functions by measuring the voltage
across an unknown resistance with a known constant
current flowing in it. The converter can be split into two
parts: a low drift voltage follower and a constant current
source covering 6 decades from 100nA to 10mA (see Fig.
3.27).

It should be noted that when the Ohms assembly
is fitted the DC Isolator Lo is no longer directly connected

29

to the front/rear panel Lo terminal, but goes via RL1 on .
the Ohms assembly .(connector link removed on side
panel). Lo becomes an active terminal in resistance meas-
urements.

|
DC ISOLATOR

FIG. 3.27 SIMPLIFIED RESISTANCE
CONVERTER

3.4.1  Low Drift Voltage Follower

When OHMS is selected, the front panel Lo terminal
is connected to the —ve input of amplifier Q10/M3, the
+ve input being referred to DC isolator Lo (this remains
reference common). Q10/M3 together with output foll-
ower Q13, will thus apply a voltage at the I+ terminal via
RL1 such that the voltage at front panel Lo is at reference
common plus any offset due to Q10/M3. This voltage
offset drift is kept small for changes of temperature by
compensating the input bias current of Q10 with the
current in R67, which changes with temperature due to
the voltage drift at Q10 emitters. Q10 input bias current
is initially nulled by R26.

Thus if we consider 2-wire measurement, I+ is linked
to Hi, I— is linked to Lo and the unknown resistance
linked between Hi and Lo, with a constant current flowing
from I+/Hi, through the unknown resistance ( Ryx) to Lo/I—.
The Lo terminal is maintained at OV. Therefore the Hi
terminal (DC Isolator input) is at I constarit X Rx volts
above Lo. Aslong as the error is small referred to reference
0, the DVM will read the correct resistance.

Input protection is provided as follows: —

Voltage/Current applied to input terminals:
I+ R9,D10,D11
I- R2,D1,D2,Q25, R23
Lo R12,R13,Q8, Q9

Open circuit voltage limit protection:
I+ R15,R16, Q6, Q7
I- R6,D7,D8, Q2, Q22
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FIG. 3.28 SIMPLIFIED DIAGRAM OF
L VOLTAGE FOLLOWER CIRCUIT )

3.4.2 Constant Current Source

Seven decades of ohms ranges are provided by 6
ranges of current and 2 ranges of DC Isolator voltage gain
(100mV range for 10£2, 1V range otherwise). See Fig.
3.29.

( N
Range Current F.E.T.’s/Switches turned on
Current Leakage path
Selector
1082 10mA Q11, M2(A)
10082 10mA Q11, M2(A)
1k$2 1mA M1(A)
10k§2 1001A M1(B)
100k$2 10UA Q4 M2(B)
1M 1MA Q1, M1(D) Q3, M2(C)
10MQ 100nA Q1, M1(C) Q3, M2(C)
FIG. 3.29 OHMS CURRENT RANGE SWITCHING )

When kQ's is selected, Q17 (sheet 2) is turned on
enabling astable M6 to produce a 200Hz signal to switch
M5. Thus when gates B and C of M5 are open, C9 is

charged up from the negative reference (originating from
the analog section of the A - D converter). These gates then
close and A and B open, sharing the charge with C8, the
voltage across C8 equals the reference voltage (sheet 1).
The voltage developed across C8 causes M4 to sink current
through resistor chain R24, R25, R29, R30, R31 until
the voltage developed across the chain balances that across
C8. Thus the current required for a particular range is
selected by the value of the resistor chain switched by M1,
M2 and Q4. Simplified diagram Fig. 3.30 shows the resistor
chain and switching for each range. On the high resistance
ranges leakage paths are provided by Q3, M2(B) and M2(C).

To produce good common mode rejection, M4 supplies
are bootstrapped, the supply span being defined by a
12 volt zener, D17. The filtered bootstrap supplies (+£2BS
and —2BS) power the astable (M6) and bilateral switch
M5.

The use of ohms guard permits in-circuit measure-
ment of resistors, provided shunt paths are greater than
10082 and a suitable tapping point is available. Consider
Fig. 3.31. Guard is reference O, Lo is actively maintained
within microvolts of reference O (as previously explained).
Thus there is no voltage across Rz and consequently no
current in Rz. Voltage follower Q10/M3 will simply pass
more current into Ry from the I+ terminal until the select-
ed current for the particular range flows through Rx.
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3.4.3 Test

During the self-test routine (actuated from the front
panel or remotely programmed), the Ohms Converter is
checked for correct operation. The circuitry is placed into
the 10k£2 range as described in Section 3.2.1.3. Filter is
selected and F.E.T. Qb5 ‘closed’ from M9-1 causing R8
(9.76k2) to be placed between I+ and I—. Thus with
I+ and Hi, I— and Lo connected (2-wire if front panel

_ input selected), the DC Isolator (which is also in the TEST

mode) measures the voltage developed across the resistor
(approx 1 volt). The resulting voltage output from the DC
Isolator is applied to the A - D converter, measured and
compared to the stored value. If the measured signal is
within +6% of the stored value, the test is complete.

35 CURRENT ASSEMBLY (Drawing No. 430304)
The Current assembly contains a set of selectable
precision current shunts, the voltage developed across the
shunt(s) being sampled by the DC or AC voltage measure-
ment circuits.

3.5.1  Current Measurements

Precision current shunts of 0.182, 12, 98, 902 and
900%2 connected in series provide an output of 100mV
for a full range signal. To eliminate errors in measurement
due to lead or contact resistance, all current shunts are
4-wire sensed i.e. a pair of current leads and a pair of
voltage leads to the shunt(s) switched separately. The
voltage developed across the shunt(s) is fed to the DC
Isolator in DCI and the AC assembly in ACI or DCI +
ACI. The latter, DC coupled mode, computing the RMS
value of the DC and AC component of the input current.
These circuits are placed in the “.1V range’ amplifying the
signal by 3.16. The output of buffer M5 is used to guard
leakage paths on the current board.

Overload protection up to 2 amps is provided by
diodes D13 — D16. An input greater than 2 amps causes the
current fuse, located on the rear panel, to blow.
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3.5.2 Test

During the self test routine, the Current assembly
is checked for correct operation. The circuitry is placed
into the .1mA DC current range as described in Section
3.2.1.3 with the DC lIsolator in the 100mV range. Filter
is selected and F.E.T. Q9 closes from M4 — 10 allowing
current to flow through R18 to the 100uA range shunts,
from the +15V supply. Thus a voltage of approximately
0.3 volts is developed across the shunts and fed to the DC
-Isolator. This voltage combined with the effect of the
voltage injected due to the DC lIsolator being in Test (Sec-
tion 3.2.2.6) causes the output of the DC lIsolator to be
approximately 5.75 volts. After measurement by the A-D
converter, the value is compared to the stored value. If
the measured signal is within 6% of the stored value, the
test is complete.

3.6 REAR INPUT/RATIO INPUT (Circuit Drawing
No. 430307).
3.6.1 General

The Rear Input/Ratio Input assembly contains
the switching circuitry to enable one of the three analog
signal sources to be connected to the measurement circuits
of the DVM. When Rear Input is selected either remotely
or on the rear panel of the instrument and the RATIO key
is depressed, the switching circuitry, under microprocessor
control, selects the ratio (reference) input then the rear
(signal) input, taking one valid reading at each stage.

3.6.2 Front Panel/Rear Panel Input

When Front Input is selected, either remotely or on
the rear panel, this causes the base of Q1 to be connected

to 0 volts, turning on the transistor. Thus relays RL1 and
RL2 are energised, causing the front signal input terminals
to be connected to the measurement circuits. Should
Rear Input be selected, relays RL1 and RL2 are de-ener-
gised, connecting the rear input to the measurement
circuits.

3.6.3 Ratio

During the last part of the analog interface update
sequence (see Fig. 3.6) M1-5 is taken high causing the flip-
flop (M1) to be clocked high (0 volts) on pin 1. The signal
is applied to Q2 energising the ratio mode input selector
relays, RL3 and RL4. Thus the inputs to the ‘Ratio Input’
on the rear panel are connected to the measurement cir-
cuits. Once a valid reading has taken place, the ‘Rear Input’
lines are connected to the measurement circuits by leaving
M1-6 low. This de-energises the relays as Q2 is turned off.
Another reading is taken and the ratio calculated.

3.6.4 Test
When TEST is selected, the ratio option is checked to
see if it is fitted, by interrogating the AD4 line to see if
it is held high.

3.7 ANALOG OUTPUT (Circuit Drawing No. 430308)

3.7.1 General

The Analog Output Board accepts the DC Isolator or
AC Converter OQutput and converts it to a +1 volt DC full
range output. This signal can then be used, for example, to
drive X-Y plotters or strip chart recorders.
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3.7.2 Description ' {1) Program Memory - needed to operate the

The 3.16V full range signal from the DC lsolator or
AC Converter is buffered by unity gain amplifier M2. The :
output is potentially divided by R7 and R8 so that 1 volt {2} Constant Data
full range is presented to M1, another unity gain amplifier. Memory
Potentiometer RS is adjusted to remove any offset caused
by M1 and M2. Positive temperature coefficient thermis-
tors R3, R4 and diodes D1, D2 protect the Analog Qutput
circuitry from accidental input applied to the Analog {3} Non-volatile
Qutput external connector. Calibration Memeory

3.8 DIGITAL ASSEMBLY (Circuit Drawing No. 430300)

The Digital assembly contains the circuitry providin‘g (4} Operating Memory -
the general management of the instrument and the digital
section of the A-D converter. Fig. 3.33 outlines the main

portions and signal highways of this board. (5) Volatile Display
Memory

3.8.1  Processor and Memory (430300 sheet 1)

A 6800 microprocessor (MPU) together with 8k-
bytes of memory controls the communication between the
front panel, digital interface, display drivers, Digital and
analog assemblies. The memory can be split into five

whole instrument
system.

- e.g. Self Test limits,

Error read-out specific-

ations and other fixed
factors.

- used to store all the
calibration errors used
for each reading and
determined during the
‘Auto-cal’ cycle.

used for scratch pad
operations and storing.

- volatile data such as

Max-Min stores, Limit

stores and computation
stores.
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3.8.1.1 Software Overview

The system uses the technique of a looping priori- Program Modules: The program memory is split into
tised job scheduler (see Fig. 3.34). Each job driven from the a series of functional modules, each module corresponding
scheduier is controlled by a flag in the system workspace fairly closely to a major functional area and hence to one
which s set when the job is required to be run and cleared of the jobs activated by the job scheduler, the larger ones
when completed. Priority of activation is ensured by making being sub-divided, see Drawing No. 890011.

each job exit on completion, to the top of the schedule.

{ INITIALISE )

HAS TIME GUARD
EXPIRED ?

RESTART SUSPENDED
PROGRAM

No

IS PROGRAM
BUFFER NON-EMPTY
& OPTION FITTED?

Yes—| PROCESS REMOTE
es COMMAND

18
KEYBOARD BUFFER
NON-EMPTY ?

y PROCESS KEYBOARD
€5 — COMMAND

No

Yes DISPLAY DATA ON
FRONT PANEL

HAS DATA BEEN
PROCESSED ?

CALIBRATE DATA &
COMPUTE FUNCTION
OF READING
AS REQUIRED

HAS DATA BEEN
ACCEPTED
FROM A-D ?

No

1S
ERROR READ-QUT
REQUIRED ?

Yes COMPUTE LIMIT
OF UNCERTAINTY

No

ACCEPT DATA FROM
IS A-D READY ? Yes— "A-D CONVERTER

No

1S BCD DATA
READY FOR OUTPUT
AND INTERFACE

OPTION FITTED?

CUTPUT DATA TO
REMOTE INTERFACE

Yes —

=
—

FIG.3.34 JOB SCHEDULER
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Data Control: Data handled by the system consists
of a stream of measurement information on which a
number of operations are carried out and a second stream,
asynchronous with the first, consists of commands derived
from the front panel or digital interface controlling both
the measurement circuits and computation programs.
Operations on the measurement stream basically consist
of acquiring the raw data from the -A-D converter, cali-
brating this data and carrying out any other computations,
and converting and formatting the data for output. Note
that a job consuming data is given higher priority than the
one producing data for it, allowing a producer to place
data into an empty buffer. The consumer is activated by a
flag, set by the producer to indicate data ready in the
buffer. -

Process Control: Control of the instrument by the
processor, initiated from the front panel or digital inter-
face, is arranged by using a ‘pipeline control’ of the major
system state and a ‘first in/first out’ buffer between the
interrupt level routine receiving the control command and
the main program implementing it. The major system state
consists of the range, function, resolution, filter, ratio,

. autorange, etc., flags and the computation mode (reading,

A-B, = C, etc.). The pipeline comprises three levels. The
top, level 1, reflects the state being programmed, the
second, level 2, the state of the measurement circuits and
the third, level 3, the measurement being processed. When
a command is input, level 1 is updated (e.g. a new range is
selected) and as soon as the measuring circuits are not
converting an input signal, the state in level 1 is moved to
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level 2 causing the measurement circuits to update to the
new state. When an A-D conversion is complete, data is
read from the A-D and the state transferred from level 2
to 3, providing information for the processing routines.
Additionally, at this time, the level 1 to level 2 transfer is
repeated and the measurement circuits again updated to
allow for .commands received while the conversion is in
progress.

A second control mechanism used is to input all the
commands via a ‘first in/first out’ buffer between the
interrupt level routine receiving the command and the main
program implementing it. Thus the processor under remote
control is able to ‘simultaneously’ set up the requirements
for the next reading, convert the current reading and pro-
cess the last one.

3.8.1.2 The Two-Phase Clock

The 6800 requires a non-overlapping positive two-
phase (@1, 02) clock and is derived from the crystal master
clock (sheet 4) producing a 1.6MHz (50Hz supply) or
1.9MHz (60Hz supply) signal. M57 acts as a =— 2 thus
antiphase 800kHz square-waves appear on pins 14 and 15.
If data is not being transferred to the CMOS Bus, M57-11
is high, thus M56-8 follows M57-15. The non-overlapping
of @1 and @2 is produced by the utilisation of the inherent
propagation delay (approx. 10nS) through each gate of
M54 and Mb55. This is best seen by referring to Fig. 3.35
the circuitry around the output stage increasing the volt-
age levels demanded by the processor (OV and +5V).

From 3 1 8
MB68 55 55 55
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FIG.3.35 TWO-PHASE CLOCK GENERATION
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During a period when data is being transferred across
the CMOS Data Bus, @1 and 02 are reduced to 400kHz by
utilising the other half of M57. The signal CMOS 1/O is high
thus a 400kHz square-wave is output on M57-11, the wave-
forms of @1 and @2 are altered such that one half of the
period is stretched, covering 1% cycles of the normat
800kHz operation. (See Fig. 3.36}.

3.8.1.3 RAM/ROM Circuit

The 6800 uses two ROM's which contain the pro-
grams necessary 1o run the instrument. Each ROM is able
10 store up toc 4096, 8 bit ‘words’ of program information
which are grouped in program modules. Both ROM's
receive the address information output by the processor
on to the Processor Address Bus. The particular ROM to
be addressed being selected by decoding three of the
address lines and applying the resultant to the ‘chip select’
line {via M34 pins 6 or 8) {See Fig. 3.37).

The information held in that particular location is
sent back to the processor via the Processor Data Bus.

The processor also uses 512 bytes of 8-bit wide RAM
made up from four 256 x 4 bit RAM'S. Half of this
memory {M19/20) is backed up with a battery to provide
the non-volatile calibration and ‘input zero® store and can
only be averwritten when CAL or INPUT ZERO is selected.
The remaining 2566 bytes (M36/37) are used as operating
memory for scratch pad operations and storing volatile
data (e.g. Max, Min). A particular location is set by the
6800 on the Processor Address Bus using Ag to Ay, the
pair of RAM'S being selected by decoding some of the
other Processor Address lines with VIMA Q2. Control of the
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read/write lines is performed by the MPU, the signal being
gated with a ‘Master Clock + 2’ signal to provide correct
timing. .

An instrument power up is detected by MB0/M62
causing an initialisation RESETsignal to be fed to the MPU
via Q16. {See Fig. 3.38).

During a power-up or power-down (+bV supply
line ~<<-+4,75V) a signat from the supply-level detectors
prevents RAMS M19 and M20 from being overwritten by
holding the CS (chip select) lines low (<<0.2 volts) via 014
for a period of approx. 26mS determined by R55/C32.

3.8.2 CMOS Address Decode and Input/Qutput Circuits

(430300 sheet 2)

Information is transterred to and from CMOS devices
via the CMOS Data Bus during periods when the signal
CMOS 1/O is high (M33-6). This takes place when the
Processor Address Bus bits A11, A14 and A15 are high.
The transfer of data between the Processor Data Bus and
the CMOS$S Data Bus takes place at 400kHz, the Read/
Write lines selecting the direction of information through
the tri-state buffers M4, M5 and M6.

in order to uniguely address the various CMOS
input/output devices, the address lines must be further
decoded. M16 and M32 are dual 2 to 4-line decoders using
the states of CMOS 1/O and address lines AQ, A1, A4,
A5 to enable or partially enable the input/output devices,
except the output of M16 pins 2 and 15 which are inverted
and gated with data line A2 to produce the required
decode.

ms7-t1 |
M56-8 l ‘ !

M57-15 | I ' |

-

I

g2 ||

FIG. 3.36 TIMING DIAGRAM OF STRETCHED TWO-PHASE CLOCK
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3.8.3 Analog to Digital Conversion (Digital Section)

3.8.3.1 General Principle

Block diagram Fig. 3.40 outlines the essentials of the
digital section and should be used with flowchart Fig.
3.41 in order to follow the operation of this section.
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The function of this section of the circuitry is to
generate the sequence that when transferred to the analog
section, controls the sequence from RESET through the
integration cycle and back to RESET. The circuitry
controls the length of SIG and BIAS and counts during
REF 1 and REF 2, the accumulated count being proport-
ional to the length of the reference periods, which in turn
is proportional to the measured input signal. At the end
of each reading cycle the count is read by the MPU, pro-
cessed and displayed.

CMOS DATA BUS
A-D CONTROL DELAY BUFFERS BUFFERS
LATCHES COUNTERS M10 M24 &6 M25
M11&M12 M13 & M14
PROCESSOR
TRIGGER U
INTERRUPT PROCESSOR
- I primany K ABDRESS
EXTERNAL TRIGGER DELAY & SECONDARY BUS
TRIGGER —_____"|CONTROL TIMER COUNTERS 800 kHz
M23 CLOCK
INTERNAL 7aN
TRIGGER
DATA
READY
TIMER LATCH
\Z
> A-D SEQUENCE
CONTROLLER
M47/ M46
NULL
ANALOG A-D
DETECT
LATCH CONTROL
T A B C
Null Detect To DC Isolator
FIG. 3.40 SIMPLIFIED DIAGRAM OF DIGITAL SECTION OF A—D CONVERTER
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CIRCUIT INTO RESET
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DATA FROM MAIN
COUNTERS

\

CLEAR DATA READY
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-

FIG. 3.41 FLOWCHART OF
A—-D DIGITAL SECTION

40

- )
SIGNAL | A B [¢
RESET 1 1 0
SYNC 1 1 0
SIG 1 1 1
BIAS 0 1 1
WAIT 0 1 1
REF 1 1 | 0 1
REF 2 0 0 1
END 1 1 1
FIG.3.42 A-D ANALOG SEQUENCE
CONTROL SIGNALS
\_ J

3.8.3.2 Preset Procedure

As part of the initialisation routine (at switch on),
M47 (used as the sequence controller), is reset from M37-

11, causing M47-2 to be logic ‘1'. Thus the control lines A,

B and C put the analog section of the A-D into RESET
(See Fig. 3.42). The Address Bus decoded signal XADDLY
is taken low, enabling the presetting of the delay counters
M13 and M14 from the CMOS Data Bus, the amount of
delay being determined by the selected range, function
and filter state, see Fig. 3.43. The A-D control latches, M11
and M12 are then enabled by XADCTL to (i) reset the
command latch M1 (from M11-4), (ii) set the resolution of
the main counter (M11-5 and 6), (iii) select trigger gate
(M12-3, 4 or 5) and (iv) reset the data ready latch (M12-6).

~ )

FUNCTION 1071 COUNT
FILTER | FILTER
DC Volts 6 101
AC Volts 24 76
DC + AC Volts 24 76
' Ohms M | 101"
DC Current 6 101
AC Current 24 76
DC + AC Current 24 76

(1) 1M£2Range FILTER : 6, FILTER: 121
10MS2 Range FILTER : 32, FILTER : 251

L FIG.3.43 COMMAND DELAYS




3.8.3.3 A-D Measurement Sequence

Trigger. The trigger, required to initiate the measure-
ment sequence, is generated from one of three possible
sources:

1. Internally generated 2/second trigger, from timer
M61-7.

2, Externally generated trigger, from EXT TRIG on rear
panel via M24-13,

3. A MPU derived trigger from M11-3 generated when
auto-ranging, pressing MANUAL when HOLD selec-
ted, during calibration, an INPUT ZERO seguence,
or via the digital interface.

The trigger source is selected by the latched data on
M12, enabling one of the three gates of M2,

Delay. The trigger pulse clocks the ‘command latch’
M1 causing the timer, M15, to cutput ¢lock pulses {100Hz)
to the delay counters {M13 and M14) after a delay of
approx. 1.5mS set by C5, R8, R9, R11. The delay counters
proceed to count down to zero, at which time the delay
tatch (M26) is clocked. Thus M26-14 becomes a logic '1’,
enabling the sequencer M47 {an octal counter} to proceed
on to the next step via M46-2.

SYNC. The SYNC phase from the sequencer resets
the counters of M23 and places the analog section of the
A-D into SIG. The puilse is fed back to M47 via M46-3
to step on the seqguencer.

SIG. During the time the SIG line is high (M47-3},
the primary counter in M23 is enabled and counts out the
signal period {2.5mS superfast or 160mS normal mode}. At
the end of this period, M23-23 goes high and passes via
M46-10 enabling the sequencer to step on once again.

BIAS, The BIAS signal (M47-7) is transferred to the
analog section of the A-D by changing the state of the A
line {M38-9 to a logic ‘0’). BIAS also enables the secondary
counter of M23 to count out the BIAS period {160us).
The signal indicating the end of this period is passed via
M46-9 causing the sequencer to carry on to the next step.
The BIAS signal also resets the ‘delay latch’ (M26) ready
for the next measurement cycle, and the ‘null detector’
latch {(M22A).

WAIT. The WAIT pulse resets the counter of M23
via M39-10, keeps the A line to the analog section low,
clocks theé polarity null detect latch M22(B) causing a logic
“1" on pin 1 if the signal applied to the analog section of
the A-D converter was positive {logic ‘0" if negative) and is
fed back to enable the sequencer via M46-3.

REF 1. The high to low edge of WAIT causes the A
1o change state and going into REF 1 makes B a logic ‘0.
The analog side is then in the condition to start ‘ramping
down’, While REF 1 is high the primary counter of M23
is enabled (pin 3) and counts the period of REF 1.

a1

REF 1 is ended when a null detector pulse is detected
and latched on to M22. This causes the sequencer to step
on once more from M46-3, the low to high edge from pin
4 disabling the primary counter.

REF 2. The REF 2 signal changes the state of the A
line {causing the analog section to ramp down at a stower
rate}, reset the ‘null detect’ latch and enable the secondary
counter of M23 (Pin 13} to count the period of REF 2.
i the secondary counter overflows the primary counter is
incremented from M26-16.

As in REF 1, a null detector pulse causes the count-
ing period to end (M26-13) _and increment the sequencer
via M46-3 causing the A and B lines to change state.

END. The low to high edge from M47-10 is fed back
to M47, via M48-6 giving a master reset. Thus the sequencer
is placed into RESET.

RESET. The sequence pulse from M47-2 clocks the
‘data ready’ latch M1-3 placing a signal on to the CMOS
Data Bus via tri-state buffer M10 indicating to the MPU
that a reading is ready to be taken from the main counter
M23. Data is extracted from the counters in three bytes
(controlled by the A1 and AO lines of the processor address
bus} with the counter output buffers, M24 and M25 being
enabled by XADDT, & decoded processor address.

The RESET signal is also passed to the analog section
of the A-D by changing the state of the C{ine.

Once the data has been extracted from the main
counter the set-up procedure is then repeated to await a
further trigger.

3.8.3.4 Master Clock (430329 sheet 4)

The master timing element of the instrument is a
crystal controlled Colpitts oscillator. The crystat is chosen
to be a binary multiple of the supply frequency to provide
an oscillator output of 1.6384MHz (50 or 400Hz supply)
or 1.96608MHz (60Hz supply).

3.9 FRONT PCB ASSEMBLY (Circuit Drawing No.

430294)

The Front pch assembly accepts the measurement
signals, digitally displays the value, provides manual control
of the measurement circuits and data conditioning, and
gives“a visual status indication of the selectable instrument
states.

3.9.1  Analog Input Signals (430294 sheet 2)



e A
M7 M10
KEY 14 1B 16 17 KEY 14 15 | 18 17
CD7 | CD6 | CDb | CD4 CD3 | CD2 | CD1 | CDO

100 0 0 0 0 HOLD - Y 0 0 0
10 0 0 0 1 RATIO 0 0 0 1
1000 0 0 1 0 TEST 0 0 1 0
10ME2 0 0 i 1 ERROR 0 0 1 1
1 0 1 0 0 (A—B) 0 1 0 0
A 0 1 0 1 Av 0 1 0 1
1082 0 1 1 0 +C 0 1 i 0
AUTO 0 1 1 1 MAX G 1 i 1
DC 1 0 0 0 MiIN 1 0 o 0
k£2 1 0 0 1 RESET 1 0 0 1
KEYBOARD| 1 i o i MAN 1 0 1 0
I 1 i 1 0 INPUT

FILTER 1 1 0 1
INPUT 1 i 1 1 AC 1 1 1 1
ZERO

FIG. 3.44 CMOS DATA BUS : KEY SELECT CODING
\, J/

The front panel printed circuit board connects the
front panel signal input terminals to the 2-4 wire and Local-
Remote switches. Thus I+ and I— are wired 10 the 2-4
wire switch through thermistors R1 and R2 for connection
to Hi and Lo if required. Similarly £2's Guard and Guard
may be shortened via the Local/Remote switch.

3.9.2 Display Signals (430294 sheet 1)

The front panet board routes the display signals from
the Display Driver board to the gas discharge display.

3.9.3 Keyboard Data Encode (430294 sheet 1)
Selection of a front panel keyswitch causes one of
the two 16-key encoders (M7 or M10) to send a data avail-
able message to M2 (a data latch) and to remember which
key was pressed. The output of M2, {pin 1 or 13) signals
the interrupt circuitry of the Digital Board (IRQK1 or
IRQK2).

When the microprocessor accepts the interrupt and
has located the source, the XKY BRD line to pin 13 of M7
and M10 is taken low, enabling the data outputs of the
encoders to be placed on to the CMOS data bus (See Fig.
3.44 for the key select coding). This signal also resets M2
ready for the next key selection,

.. e Y
CMOS DATA LiNE M12/M11 M8/M5 M6/M4 M9
cDO e DC AUTO
cD1 Av kS2 100
ch2 ERROR INPUT §
ZERO
CcD3 TEST INPUT 1
FILTER
cD4 A-B KEYBOARD | 10 -
CD5 MIN 100 MAN
cD8 MAX | 1000 RATIO
CcD7 RESET AC 10M$2 HOLD
FIG.3.45 CMOS DATA BUS : LED-SELECT CODING y
L L




3.94 Keyboard L.E.D. Data Decode (430294 sheetl)
The XKY BRD signal is inverted by Q1, R7, C1,
R6 partially enabling the L.E.D. data latches M4, Mb, M6,
M8, M8, M11 and M12 while information is not being
extracted from the keyboard encoders. The data latches
are divided into four sets, M6 and M4, M8 and M5, M12
and M11, M@ being fully enabled from the XKD SP{ —
XKD 5P3 lines respectively.

On initialisation or after a change of the instrument’s
selectable states, the L.E.D. data latches are updated by
placing data on the CMOS Data Bus (See Fig. 3.45), firstly
to M8 and M5 (enabled from XKD S$P1) and ‘clocking’
from the CMQS CLK line (J2-6), secondly to M12 and M11
then M9 and finally M6 and M4.

The output of the L.E.D. latches provide the signals
1o the bases of the L.E.D. drive transistors, switching them
on or off as required.

DISPLAY DRIVER ASSEMBLY (Circuit Drawing
430301).

3.10

Basically; the Display Driver assembly receives the
display information from the microprocessor (running at
800kHz) and stores it in a Random Access Memory {RAM)

digit by digit. This data is then read out at a slower fre-
quency (2kHz), level shifted and output to the gas dis-
charge display.

NOTE: In the following description, each bar,
decimal point or legend is referred to as a display segment
and each set of segments i.e. +1, or a legend block, is
referred 1o as a display block.

3.10.1 Write Mode

On completion of a reading or when certain modes
are selected, {e.g. ERROR, keyboard entry), the processor
indicates to the Display Driver Board that data is ready to
be transferred by the signal XDDSP {TP6}. This causes
the RAM {M1) to be placed into its write mode and the
guadruple 2-line to 1-line data selector, M9, to select the
‘B" inputs which are connected to the processor address
bus.

The signal XDDSP also causes the tri-state buffers
M6 and M7 to become enabled, causing the data input
lines of the RAM to be conngcted to the processor data
bus. Thus under MPU control, the display data (+1, H ‘s,
decimal points, legends and commas} is written into the
RAM.

o
TP6
PROCESSOR AZ »
ADDRESS A1 28 Mg SELECT
BUS  AO
A0 . 128
1y 2y 3y ay
A3 AZ Al A0
_ cs0
M1
Riw
RAM .
DO Dt D2 D3 D4 D5 D6 D7 15Y 6
12
s5V 3
Vi Aj ZGXI zss) o2
' XDDSP

Do D1 D2 D3 D4

D&

PROCESSOR DATA BUS

FiG. 3.46 DISPLAY DRIVER WRITE CIRCUITRY

Dé D7
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r
COMMA Display block
COUNTER {M8) RAM (M1) MULTIPLEXER (M10}) energised or
operation
) from M11
0 0 0 © C 0 o0 o 6 0 o0 O 1
-0 0 0 1 0 0 1 0 0 0 1 0 3
1] 0 1 0 0 1 0 0 0 1 (1] 0 5
0 0 1 1 0 1 1 0 0 1 1 0 7
0 1 0 (¥ 1 0 0 0 1 0 0 0 9
0 1 0 1 1 ] 1 0 1 0 1 0 11
0 1 1 0 1 1 0 0 1 1 0 0 Load comma
0 1 1 1 1 1 1 0 1 1 0 0 data
1 0 #] 0 0 0 0 1 0 0 0 1 2
1 0 0 L 0 0 1 1 0 0 1 1 4
1 0 1 0 0 1 0 1 0 1 0 1 6
1 0 1 1 0 1 1 1 0 1 1 1 8
1 1 0 0 1 0 0 1 1 0 0 1 10
1 1 0 1 1 0 1 1 1 0 1 1 Reset Counter
] ] mVKGMQ %)
. -.-- "
M It
l‘ —_— N\ A;l :m A: 35 ‘:
Iy o
N k : ~I5 em7, ‘calppm;
Segment__ q 2 3 4 5 6 7 8 9 10 1
Number
FIG. 3.47 DISPLAY DRIVER READ MODE ADDRESS STATES
' J

Once this transfer of data is complete the RAM be-
comes deselected, the buffers return to their third state
inhibiting the data bus to the RAM and connects the ‘A’
inputs of M9 to the address lines of the RAM.

3.10.2 Read Mode

‘Discharge between adjacent display blocks is preven-
ted by time multiplexing and sending information to alter-
nate blocks. A particular display block is selected by
driving the anodes, and a particular segment by drlvmg
the cathode.

The free running clock M13, R3, R6, C16, produces a
2kHz signal (M13-9) to drive a 4-bit binary counter, M8,
which provides the control of the address lines in the read
mode ({See Fig. 3.48). The display block selection is
achieved by decoding these 4 lines into 16 bits using M11.
The output lines of M11 are connected to the bases of
transistors Q1-Q3, Q13-0Q20 which act as anode switches.
Note that when the address lines are in the state 0000
the output of M11 (pin 11) selects the anode to block 1,
0001 selects the anode to block 3 {M11-9}, 0010 ... block

5, etc., thus the display blocks are selected alternately.

To select the appropriate segment data from the
RAM to match the display block selection the address
lines are given a left hand bit rotatlonb i.e. if the output of
M8 is labelled DCBA, (2 2 21 2 }, the address input
of M1 would be CBAD. (Flg 347 gives the state of the
address lines for each display block). The particular display
block segment data is recalled by the RAM, buffered by
M4 and M5B, level shifted -180 volts by R8-R15, C4-C11
causing 05-Q12 to drive the cathodes, D1-D10 acting as
restoration diodes. Between the transfer of each set of
segment data, M13-3 is taken high, causing the outputs of
M4 and M5 to be a logic ‘0. This produces a refresh period
for capacitors C4-C11 to discharge from the 180V supply
through the restoration diodes. Each ‘[ * display block
consists of 7 ‘digit bars’, a decimal point and a comma,
thus a total of 9 bits is needed to drive the black. As the
6800 series only has an 8 bit wide data bus, the comma
information is treated as an extra word. When the RAM
is in its write mode, the last byte transferred from the
processor is the comma information (8 bits for segments
1 to 8, See Fig. 3.48).
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2kHz 9
M13/R3/R6/C16 M8

CLOCK - BINARY COUNTER

N

y YYYVYY
2 To Anode Drive
- > Circuitry
M9 - > 3 M1 > (Display Block
ADDRESS LINE < 21 DECODER le?legt
SELECTOR - > 22
- 4
YYYY
Q
alelo 13
QNN
—> Refresh
™M1 —> M4 /M5 To Cathode Drive

— > Circuitry

RAM -— BUFFERS (Segment Select )
FIG. 3.48 SIMPLIFIED DISPLAY DRIVER READ CIRCUITRY

In the read mode the comma information is trans-
ferred from the RAM to latches M2 and M3 (Fig. 3.49)
- when the RAM address is 1110. So that this information is
not sent to the cathodes of the display (it would constitute
a display segment combination under the normal cycle),
it is inhibited from passing through M4 and M5 from the
decoder (M11-4). The previous signal from M11 (pin 5)
is delayed by R6, D2, C2 such that when it reaches pin 7

of M4 and M5 it is coincident with that from M11-4,
clocking the comma data on to the latches.

The data from the latches is presented to an 8
channel data selector M10, which is also under the control
of the binary counter M8. The data selectors output passes
into the circuitry described above, thus acting as an extra
segment i.e. connected to the comma cathodes.

M13/R3/R5/C16 - ms
CLOCK o BINARY COUNTER
bl [ 2] 53
| | o=
M9 =
ADDRESS LINE i
SELECTOR i
fYyYYy
YVYYY Delayed Pulse Refresh
From M11-5 %lgnaﬂ’m3 =
rom =
ToCathode
ANSIR N@Q= Drive
Circuitry
2 Clock (Comma Select)
M1 M2/m3 : :> M10
RAM g DATA LATCH 8-1MULTIPLEXER
FI1G. 3.49 COMMA DISPLAY READ CIRCUITRY
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DIGITAL
ASSEMBLY
ADDRESS
SWITCHES
A7—AD AT1—AD RO-AZ
256 byte RAM 4k byte ROM GPIA INPUT / IEEE
ouTPUT i) 488
M16/M20 M4 m10 BUFFERS BUS
D0 D7 DO D7 DO—D7
INPUT
BUFFERS
TO
DIGITAL
ASSEMBLY
FIG. 3.50 SIMPLIFIED DIAGRAM OF |EEE ASSEMBLY
y

3.11 IEEE DIGITAL INTERFACE (Circuit Drawing
No. 430306)

. The |EEE Digital Interface assembly contains the
extra memory and circuitry required for the execution and
decoding of interface functions, and to perform data input/
output transfers. Simplified diagram Fig. 3.50 shows the
essential features of this board.

3.11.1 RAM/ROM Circuit

The IEEE Digital iInterface assembly acts as an
extension to the Digital assembly with connections to both
the Processor Address and Data Buses. The board contains
4k bytes of program memory (M4) containing the sub-
routines to control the instrument from the [EEE 488
Bus. Extra ‘Operating (‘scratch pad’) Memory’ is provided
by two 256 x 4 bit RAMS (M16, M20). Both the ROM and
the RAM's receive the address information, with chip
selection being made by decoding address lines A3-A11
with XIOBD. ’

3.11.2 Interface Circuit

The General Purpose Interface Adapter (GPIA},
~ M10, provides the interface between the IEEE 488 Stan-
dard Instrument Bus and the 6800 microprocessor. The
MPU can receive, process and send messages to the inter-
face through the GPIA.

The GPIA is able to automatically handie the foliow-
ing interface protocol .

Single address capability

Source and acceptor handshake

Talker and Listener states

Service Request

(1 For further information refer to ‘Getting aboard the
488 Bus’ published by Motorola.

Parallel Poll
Device Clear
Device Trigger

With the MPU it is also capable of:—
Programmable Interrupts

Storing the instrument’s address

Control of the interface input/output buffers.

The GPIA is selected by decoding address lines A3-
A1l with X10BD. Address lines AQ-A2 with the state of.

_ the MPU R/W line select one of the 8 read-only or 7 write-

only registers in the GPIA, enabling the MPU to send or
receive data over the interface.

The two signals T/R1 and T/R2 are used to controf
low power transceivers (formed from M1, 2, 5, 6, 8, 9,
11, 12, 13) which drive the interface bus.

3.12 REAR (POWER SUPPLY) PCB ASSEMBLY
{Circuit Drawing No. 430295)

3.12.1 General

The line transformer and power supply components
are situated at the rear right hand side of the instrument,
when viewed from the front. Transformers T1 and T2
are of toroidal construction mounted one on top of the
other and bolted to the rear panel. T1 has a split primary
comprising two 115V windings, intended for either series
or parallel connection depending on the line voltage. An
earth screen is interposed between primary and secondary
windings to minimise electrostatic coupling, and s
grounded to line earth. The second transformer T2 is
driven from T1. It also possesses an electrostatic screen,
this time being connected to Guard.
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' 3.12.2 180V Supply

The 180V supply is required for the gas discharge
display. Bridge rectifier W1 and C6 convert the 200V AC
from the secondary of T1, to DC. R6, D3, R4 and Q2 act as
a constant current source being regulated by D4, R5 and
Q1. The +5V line (TP2) is connected to the digital +5V
line (TP3) on the Display Driver assembly.

3.12.3 5V Supply

All the logic circuitry to the right of the central
printed circuit board is powered from the supply gener-
ated from the two 8.8 volt 750mA secondary windings on
transformer T1. The centre tap (digital common) is refer-
enced to line earth via a 100kS2 resistor, R1 in parallel
with a 100nF capacitor, C1. The output of rectifying
diodes D1 and D2 is smoothed by C7 and C8 before being
fed to regulator M1. This regulator is capable of 1 amp
output and has foldback current limiting and thermal
shut-down, to provide short-circuit protection.

"3.124 +15V Supply

The output of the third secondary winding of trans-
former T1 (10V AC) is input to the primary of T2. The two
19.25V outputs are connected in series, with the centre tap
connected to analog common. The output of bridge
rectifier W2 is fed to voltage regulators M2 and M3 (wired
in series), to produce positive and negative 15 volt supplies
to power the analog circuitry. These regulators also include
foldback current limiting and thermal shut-down, to
provide short-circuit protection.

3.13 SELF TEST SEQUENCE

Selection of the TEST key places the instrument
into a test routine, checking the display and basic measur-
ing circuits. A flowchart for the routine is given in Fig.
3.52. The analog circuitry conditions for each test are
given in the last subsection of the circuit description for
the particular board, and the range ‘F.E.T." patterns in
Appendix 1.
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FIG. 3.52 FLOWCHART OF SELF-TEST ROUTINE
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SECTION 4

INTERNAL ADJUSTMENT PROCEDURES

CHANGING LINE VOLTAGE AND LINE
FREQUENCY

41

The instrument is set to BOHz, 205V to 255V
supplies unless Option 80, 81 or 82 is specified. This
information is carried on the instrument identification
label located on the rear panel. Alteration to a different
line voltage/line frequency may necessitate an instrument
recalibration.

4.1.1 Changing Line Voltage

-

Disconnect power and all signal input/output leads.

2. Remove the lower cover.

3. Locate the link(s) connecting the split primary on
the .printed circuit board in front of the toroidal
mains transformer, Fig. 2.1 and Drawing No 400295,

4. 115V QOper tl?n - Remove LK1 {link 1) and fit LK2

-and LK3
230V Operation:— Remove links LK?2 and LK3, and
fit L1 (1]

Amend instrument identification label.

Replace lower cover,

Replace power fuses with 180mA anti-surge (230Vv)

or B00mA anti-surge {115V).

8.  Carry out the Specification Verification tests (Section

8, User's Handbook) and recalibrate if necessary.

~Noo

Changing Line Frequency

1. Disconnect power and ail signal input/output leads.

2. Remaove the top cover.

3.  Change X1, C23, C24 on the Digital assembly {Draw-
ing No 400300) to the values shown below,

r ‘ ' )

50/400Hz Datron Part Description
Number
X1 800020 1.6384MHz crystal
Cc23 130059 470pF 500V Ceramic Disc
C24 130015 120pF 160V Polystyrene
r ™)
B60Hz Datron Part Description
Number
X1 800021 1.96608MHz crystai
c23 102331 330pF BOOV Ceramic Disc
c24 130006 82pF 160V Polystyrene
— J
[1]

Links should be 22 SWG TIN.Cu wire with silicone
rubber sleeving.

4.  Amend Instrument identification label,

5. Replace top cover.

6.  Carry out the Specification Verification tests (Section
8,-User's Handbook) and recalibrate if necessary.

4.2 BATTERY REPLACEMENT

The battery should be repfaced on or before the
date indicated on the rear panel instrument identification
label. To retain the calibration memory, the instrument
must be powered-up during replacement. Therefore great
care must be taken due to voltages up to 260 volts being
present inside the instrument.

1. Remove top cover and locate battery on the Digital
assembly (see Fig. 2.1).

2. Power-up instrument.

3. Desolder battery at end of tags and remove from clip.

4 Replace with new battery, {Datron Part No. 920049)
positive terminal to resistor.

5. Replace top cover.

6. Amend instrument identification fabel {Current date
+ b years).

7. Carry out the Specification Verification tests {Section
8, User's Handbook) and recalibrate if necessary.

4.3 POST-REPAIR PROCEDURES

Apart from the RMS Module {which is available only
from Datron), all integrated circuits and semiconductor

. devices are standard manufacturers’ products, and special

selection is unnecessary. During manufacture certain
resistors are selected in value (FSV = Factory Selected
Value} to accommodate circuit component tolerances, or
to bring the desired setting of a preset control to the
middle of its adfustment range.

The thermal {racking of the DC Preamplifier is part-
icularly important, to ensure a fow order of zero drift
with variations of temperature. This rather time consum-
ing procedure is carried out initialy during manufacture,
and need only be repeated following replacement of Q12
or any component associated with the temperature com-
pensation circuitry.

NOTE: A routine calibration as detailed in Section
1 should be carried out after completion of the following
procedures,

CAUTION : Up to 260 volts is present inside the
instrument. Personal contact with these points may result
in injury.
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4.3.1

Basic DC Instrument
Equipment Requirements:

4% digit Digital Voltmeter e.g. Datron 1041

Variable 5V, 1 amp DC supply

BmV/division Oscifloscope e.g. Telequipment D83
1MS25% resistor in parallel with 10nF capacitor
10ME25% resistor in parallel with 10nfF capacitor

DC Voltage Calibrator, e.g. Fiuke 332D with correct-
ion figures. '

Procedure:

Power Supplies

1.

Furn instrument on and allow 5 minutes warm-up
period.

Connect DVM Hi to TP8 and Lo to TP28 on the

. Digital Board. Adjust R2 on the Rear (Power Supply)

pcb assembly to give +5.100V £25mV.

Connect DVM Hi to TP1 and Lo to TP20 on the Ana-
log assembly. Adjust R7 on the Rear (Power Supply)
pcb assembly to give +15.000V +15mV,

Connect DVM Hi to TP2 and Lo to TP20 on the Ana-
log assembly. Adjust R12 on the Rear (Power Sup-
ply) pcb assembly to give —15.000V £15mV.

Digital Assembly

b.

10.

11.

Switch the instrument off and disconnect the power
{ead.

tsolate the Digital Board by removing the connectors
along the centre panel (J1-J5).

Connect variable 5V supply and DVM Hi’s to TP8,
Los to TP 28. Reduce supply to 4.750 + 10mV.

Set R83 fully clockwise. Connect oscilloscope Lo to

TP28 and monitor M53 pin 40. Turn R83 anti-clock- -

wise uniil TP30 undergoes a high to low transition
{or begins to pulse low).

Remove variable supply and reconnect items discon-
nected in steps 5 and 6. Disconnect the oscilloscope.
Switch on the instrument.

Connect DVM Hi to battery positive terminal, Lo to
TP28. Check battery voltage is 2.5 volts.

Disconnect DVM and connect oscilloscope Hi to
TP25, Lo to TP28. Adjust R11 to give a 10mS +
1mS$ period, mark-space ratio 3.5 : 1.5.

NOTE: This signal appears in short ‘bursts’ every
reading. ’
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12.

13.

14.

Insert calibration key into keyswitch on the back
panel and turn, placing the instrument into CAL
mode. .

NOTE: The display CAL legend will be lit.

Short together pins ‘D and ‘E’ on Digital assembly.
NOTE: All the calibration store. correction factors
are now reset to zero. !

Y
Turn the calibration key back to RUN mode.

3

. Analog Assembly (DC Isolator Section)

15.

16.

17.

18.

18.

20,

21.

Centralize R150 and R160. -

Select 0.1V range DC with FILTER out. Apply a
10M resistor  between instrument Hi ‘and Lo.
Connect DVM Hi to TP13, te to TP20. Adjusi
FSV R152 with a metal film resistor (50ppm/°C)
for a reading of << 10mV, using R159 for ‘fine’ ad-
justments. Do not solder in R152.

Apply a short circuit across the input terminals and
adjust R150 for a reading of <<B0uV at TP13.

Connect DVM Hi to TP33 and adjust R160 for a
reading of <20uV.

Repeat steps 16 to 18 until readings are within
specified limits.

NOTE: The following step is only required after
the replacement of Q12 or any component assoc-

iated with the temperature compensation circuitry.

Re-apply 10ME£2 resistor across the input
~ terminals. Note the reading on the front

panel display (=A).

Note the ambient temperature =x°c).
_ Place the instrument in a temperature

controlled oven at approx 50°C without top

cover and with power ‘on’.

Leave the instrument for at least 1 hour

then note the reading on the display {=B)

and the temperature of the oven (=Y°C).

{i)

{ii)
{iii}

(iv)

{v) Compuie (B-A)/{Y-X) = Drift/°C.

{vi) Remove instrument from oven and allow
to stabilize, with power ‘on’ to ambisnt
for one hour.

{vii) i the drift was <= 100 digits/°C proceed to

{x). .
For drifts in excess of 100 digits/°C R151 -
must be adjusted. If the drift was positive
turn R151 clockwise, if negative turn R151
anticlockwise. :
Repeat from (i}.

Lock R151 with a clean soldering iron.
Repeat steps 16 to 19.

{viii)

{ix}
{x)
{xi)

Solder in R162, with instrument turned off.
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Analog Assembiy (A—D Converter).

22,

23,

24,

25,

Select 100V range and apply short circuit between
Hi and Lo. Connect DVM Hi to TP?7, Lo 1o TP20.
If reading is +6.337V+0.006V proceed to step 24.

£33 ~ b, 343
Switch off instrument and make positive reference
links A to E, if cut ie. the links alongside TP7.
Switch on instrument and measure voltage on TP7
once again. Consult Fig. 4.1 and cut links as indic-
ated. Repeat step 22. k1
Connect DVM Hi to TP8. If reading is -6.337V +
0.006V proceed to step 26.

— 633 [",3“%

Switch off instrument and make negative reference
links A to E if cut i.e. the links alongside TP8. Switch
on instrumént and measure voltage on TP8 once
again. . Consult Fig. 4.1 and cut links as indicated.
Repeat Siep 24.

TL'A"[ TL'B"

=
.
Q

Voltage on TLU'D | TL'E*

TP7 or TP8

6.339
6,344
6.350
6.355
6.361
6.366
8.372
6.377
6.383
6.388
6.394
6.399
6.405
6.410
6,416
6.421
6.427
6.432
6.438
6,443
6.449
6.454
6.460
6.465
6.471
6.476
6.482
8.487
6.493
6,498
6,504
6,509

&\\\\\&\\\\\\\xxllrx':Ilallsa|3l
CURCCRCU R
A N A N C R AR
NSO N O NN
RN R R EVENER R RN ENENEARALY

\_

Select voltage closest to measured value and cut links

FI1G 4.1 REFERENCE SELECTION VOLTAGES

J

26.

27.

Select HOLD. Connect DVM Hi to TPY. Select
correct resistance value for F.5.V. R11 or R15 to
give a reading of OV +1mV. Solder in resistor.

Deselect HOLD and disconnect DVM. Select 1000v

range and apply +10mV. Connect oscilloscope Lo
to TP21, Hi to TP5. Adjust R20 for noisy waveform
at zero point. .
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28.

29,

Remove oscilloscope. Replace covers but do not
replace screws. Select 10V, DC, filter out and apply
TM$2 across input terminals. Turn rear panel key-
switch to CAL mode and select LIN.

Select 1V range and apply 10M$2 across input term-
inals. Select Ib. Repeat until display reads less than

~ B0 digits.

30.

31.

32

33.

34.

43.2

Seléct 10V range, FILTER and apply short copper
link across input terminals. Select ZERO.

Apply +10 volts and select GAIN. Repeat until
display reads +10.00000 + 1 digit.

Apply +19 volts. If the display reads within the
limits +18.99995 to +19.00005, proceed to step
34,

Calculated E=(19 - displayed reading)/2.

Reapply +10 voits and adjust R23 for a dispfayed
reading of 10 - E. Repeat steps 31-33 until both
readings are within the limits indicated. ‘

Turn rear panel keyswitch to RUN mode.

The basic DC only instrument set-up procedure
is complete.

Ohms Assembly

Equipment Required :

5% digit Digital Voltmeter e.g. Datron 1051 or 1061.
10ME25% resistor in paralle] with 10nF capacitor.
Copper shorting links.

Procedure

1.

Centralize R26 and R27. Cut test links T4 and TLB,
and make TL&. i

Select kf2, 10k§ range and set the instrument for
4-wire measurement on the front panel. Connect
I- to £ Guard, I+ to Hi and 10ME between Hi.
and Lo. Connect DVM Hi to TP4, Lo to TP1. Adjust
R26 for zero £300pV. S

Remove 10MQ resistor and replace with a short
circuit. Connect DVM Hi to ‘LO OUT’ (J1-5) and ad-
just R27 for zero + 2uV.

Repeat steps 2 and 3 until readings are within spec-
ified limits.

Connect Lo, to © Guard with a short copper link.
Connect shaorting link between TP1 and TP7.
Connect DVM Hi to TL6, Lo to TL1. If reading is
<:b0uV proceed ta step 6.

Adjust FSV R40 if> +50uV or FSV R39 if <<-50uV.

NOTE: R39, R40 must bez>100kS2.



6.

43.3

Remove link between TP1 and TP7 and connections
on front panel. Reconnect TL4 and TL5. Cut TLS6.

The basic Cnms set-up procedure is complete.

AC Assembly

Equipment required:

10.

4% digit Digital Voltmeter e.g. Datron 1041,
BmV/division Oscilloscope e.g. Telequipment D83.
AC Calibrator e.g. Fluke 5200A.

B:1 asymmetric crest factor signal, 1 wolt r.ms.,
0.02% accuracy.

Select AC 1000V range and HOLD. Short Hi to Lo.
Connect DVM Hi to TL7, Lo to TP8 and note read-

ing. Select 1V range and adjust R121 (bias current) to

give same reading £10uV.

Select 100mV range, AC + DC and adjust R112
{offset adjust) for an indication of zero +50uV on
the DVM.

Repeat steps 1. and 2. until readings are within the
specified limits.

Select 10V range and HOLD. Connect oscilloscope Hi
to TP5, Lo to TP8 and adjust RS0 {rectifier zero) for
maximum noise about zero. Remove the oscilloscope.

Connect DVM Hi to TP2, Lo to TP8 and adjust R75
{linearity) for an indication on the BVM of 1.8mV
+10%.

Select AC, 1V range, FILTER and apply1V 500Hz.
Connect DVM Hi to TL5, Lo to TP8. If reading is
+3.118V +£0.01V proceed to step 8.

Disconnect input signal and switch off instrument.
Make links TL1 to TL4 if cut. Switch on instrument,
reselect AC, 1V range, FILTER and reapply 1V,
500Hz. Measure voltage on TL5. Consult Fig. 4.2
and cut links as indicated. Check voltage on TLb is
3.118Vv £0.01V. Remove the DVM.

Deselect HOLD and short circuit instrument Hi and
Lo. Turn rear panel key switch to CAL mode and
select ZEROQ. Repeat for all ranges.

Select 1V range. Apply 1 volt {d.c.) and note reading
on display. Apply —1 volt {d.c.} and adjust R50
(d.c. turnover) for same display indication +10 digits.

This part of the procedure must be performed with
the high frequency compensation voltage, at J1 -
11/R57, at =BV +0.2V.

a. Select AC 100V range, FILTER and apply 100V,

BO0Hz. Select GAIN. Apply 100V, 50kHz and
adjust C62 for a display of 100.000V +20 digits.

4 R
Voltage on TLE TL1 TL2 TL3 TL4
3.118 — N -

3.138 _— - — Ve

3.158 - - v -

3177 - - v v

3.197 - \/ i Z

3.2186 - VR v

3.236 - N z

3.255 - v v v

3.275 W e ~ x

3.294 o |- _ o

3.313 N ~ | =

3.332 v - v "

3.352 e v - —

3.37N e v - v

3.391 v v e -

3.410 VA Ve N VY

Select voltage closest to measured value and cut links
FIG 4.2 AC BOARD OUTPUT
" SELECTION VOLTAGES

\. y,

b. Apply 100V, 100kHz note error and adjust C61
to double the displayed error in the same direct-
jon,

c. Repeat a. and b. until 50kHz and 100kHz displays
are within +20 digits.

d. Select 1V range and apply 1 volt, B00Hz. Select
GAIN. Apply 1V 50kHz and adjust C63 for a
display of 1.00000V +20 digits.

11. Apply 1 volt 5:1 crest factor signal. Adjust R35
{crest factor) for a display of 1.00000V +30 digits.

12. Open circuit input. Turn rear panel key switch to
RUN. Select TEST and check for a display of PASS.
Turn rear panel key swiich to CAL.

13. Select 10V range and apply 10V, 50kHz. Check
display is 10.0000Y +1200 digits. Check that the
display can be calibrated to 10.0000 £20 digits b
less than 5 presses of the AcHf key. -

14, Select 100mV range and apply 100mV 50kHz.
Check display is 100.000mV 1500 digits. Check
that display can be calibrated to 100.000mV +20
digits by less than B presses of the AcHf key.

15. Select 1000V range 'and apply 1000V, 500Hz. Select
GAIN.

16. Apply 1000V, 25kHz and check display is 1000.00V

+1200 digits. Check that display can be calibrated to
1000.00v +20 digits by less than 5 presses of the
AcHf key. Remove 1000V and turn rear panel key
switch to RUN.

The basic AC set-up procedure is complete.
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APPENDIX 1

ANALOG DATA LINE ‘F.E.T." PATTERNS

DC Voltage
Range DC Isolatar
ADO AD1 AD2 AD3: AD4 ADS ADS AD7?
1 100mV 0 0 ] 0 0 1 1 X
2 100mV 0 0 0 0 0 1 1 X
3 A" 0 0 0 0 1 1 1 X
4 10V 0 0 0 0 1 4] 1 X
5 100V 0 0 0 0 1 1 0 X
6 1000V [ 0 [4] 0 1 0 0 X
7 1000V it ¢ ] g 1 0 0 X
AC Voitage
Range AC Converter
ADO AD1 AD2 AD3 AD4 ADS ADGB AD7
1 100mV 0 0 1 4] 0 0 1 X
2 100mVv 0 0 1 [y} o] 4] 1 X
3 v 0 0 1 0 0 0 0 X
4 10V 0 0 ] 1 0 0 0 X
5 100V 0 0 o] 0 1 0 0 X
5] 1000V 0 0 0 ] 0 1 o} X
7 1000V 1] -0 0 0 0 1 0 X
DC Coupled AC Voltage
Range AC Converter
ADO AD1 AD2 AD3 AD4 ADS ADG AD7
1 100mVv 0 1 1 0 o] 0 1 X
2 100mVv 0 1 1 0 0 0 1 X
3 v ] 1 1 0 0 0 0 X
4 10V 0] 1 0 1 0 0 0 X
5 160V 0 1 0 0 1 o 0 X
6 1600V 0 1 0 0 0 1 0 X
7 1000V 8] 1 0 0 0 1 0 X




56

QOhms

I~
(]
<L ®oX oM XK KX
[10]
]
<L - o0 000
iy
[a]
- <L oo~ oc O DO
-]
o
E|la
@ L1 cCoOoOoOo =00
m
w e}
£ Q
% < OO0 0O« —
o
0
< Do O00O0~0
—
]
< [ == = I T =
o
[=]
< OO0 —00C0C
I~
]
< oM X XK X XX
©
[w]
< - o v e
0
[
= _——— = -
]
<
B | Q
© < O e - o
@
for]
21 a
< [ = = R R A -~ =
(]
o
< [= R~ =R = I = = R =)
-
o
<L [ I = I = = R == i =
Q
a
< cooco oo
Tl
2
QQOOQM
2 Coxbo=20
& Rl
q
o - 0Nm W~

PC Current

M~

[a]

< KX X KK XX

w0

(]

< -

D

(]

> < Oo0oo0OCOOoOO0o
£

<

o Q

@ <L 0000 -
-

o (w3

[ (o]

5 < [~ - -
5]

(]

Q

< COoOOoO- 000

a

< -0 == - -

o

[a]

<L OO0~ — ™= ™= —

[

[m]

< KX XX XXX

o

[a]

Lo - o T v T

0

[a)

L8 - o

5 | =«
® o
m < [= I =T = I == = =]
Q|8

< cooooO00

ol

[m]

<L coo00oOCo

pat

L oo QCOoOoOo

o

]

L cCoOo0OO0CO0OCQ
< <
$3.%¢

g o0 Ecodd«
& - o T T =
o

vt — oM oS O™

...........

AC Current

e

o
[a]
<L XX X X X XX
[{v]
0
g [=J =R ~-J -2 =N = =
)
]
= L% - = o v e
=]
£ <
I Q
] <L 0000 «—
-
c o
o ]
5 < o000 ~-00
o
o
D .
< cCoOO0O~-0 00
-
[a]
< - v O = - - v
o
(]
< OO0~ ™= ™=  —
~
[a]
<L oMo XX XX
o
a
< - v
[Ls)
a
<L coQo0oO0OCO
=
£ 3
m < [ 3=~ I =R = i = I =)
® | e
Q [a]
< < CoO0CO 00
(5]
[a)]
< - = =
-
a
<C coOo0oO0C OO0
o
a
< oo 0O0QCOo
$3<1%
2 D0 ESOAL
= - o= e
L
s — 0N o o O~




57
DC Coupled AC Current
Range AC assembly - Current assembly
ADD AD1 AD2 AD3 AD4 AD5S ADE AD7 ADO AD1 AD2 AD3 AD4 ADE ADE AD7
1 100M8A 0 1 1 0 0 0 1 X 0 t 0 0 0 1 [} X
2 100uA 0 1 1 0 0 0 1 X 0 1 0 0 o 1 4] X
3 1mA 0 1 1 0 o] 0 1 X 1 0 0 0 0 1 0 X
4 10mA 8] 1 1 o} 0 0 1 X 1 1 1 0 0 1 0 X
5 100mA 8] 1 1 0 0 0 1 X 1 1 0 1 0 1 0 X
8 1A 0 1 ] 0 0 0 1 X 1 1 0 0 1 1 0 X
7 1A 0 1 1 0 0 0 1 X 1 1 4] 0 1 1 0 X
TEST
Function Range DC isolator Option assembly
Tested Checked
ADO AD1 AD2 AD3 AD4 AD5 ADG6 AD7 ADO AD1 AD2 AD3 AD4 ADS ADE AD7
DC A 0 0 0 0 0 1 o] 1
1 0 0 0 0 1 1 0 1
i0 - 0 0 0 0 1 0 0 1
Ohms assembly
k2 10 0 0 1] 0 1 1 1 1 0 1 o} 1 0 0 0 1
AC assembly
AC A Notused | 0 0 i 0 0 0 1 1
1 0 0 1 0 0 0 0 1
I assambly
I 1 0 0 0 0 0 t 1 1 0 1 0 0 o 0 1 1
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL ' MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
R 090001 P.T.C. THERM\ STOR MULLARD VA 3650 2
RZ [eS[eaal] P.T.C. THERMIS TOR MOULLARD VA 8650 -
R3 OoO15 | 1502 Va\wW CARBON [MULLARD CR25 8
R4 (o'o'ali-1| 15002 - - - -
RS (w]o o]} 1508 . - - - - —
R6 000 102 1K VY4 /. C.ARBON “ CR25 2
|RT 000104 IOOK Yax/. CARBON [MDLLARYD CRZ2S5 |
R3 OOOI151 1S5S0 R Y4 \/.CARBON |[MULLARD CR25 -
R9 00OI151 150 -~ - “ - " —
RI10 00OI151 150 K " —
R 00015! 1508 X - -
R12 00OIs! 1502 -« - —
RI3 000102 1K . . . " " —
R4 000472 4 K7 .- . " W |
AN | 090032 I50€ x7 2% WETWoORK | BECKMAN 764 - | - Ri50 2
ANZ2 0Q o032 W e - - " -
Ct 102101 lo0PF CER DIsSC ERIE 801 {
ce 150002 IO pF 20/, 16V DIP TANT |UNION CARBIDE KIDEIb 2
c3 150016 1O wF 20/ 35V« |UNION CARBIDE KIROERS 2
c4 101103 O-Olyf 250V CER BISC  |ERIE 80! 3
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
Cs 10103 O -O\uf. 250v CER Disc | ERIE 80l —
cob \50016 1:0 uF 20% 35V P TABTILNION  CARBADE KIRDEDS —
c7 101103 D-0OIHF 250V CER bisc |ER\E BOI -
C3 150002 IOuFE 20% I6V.DPTANT |UNION CARSIDE KIOEIb —
c9 104023 2n2F 20% IKV CERDISC|ITT HDI6KIOZN2MS=-SS1K0DSC] |
clO NOT OVOSEDd
cit 150006 4p7 20), 16V DIP TANT{UNION CARBIDE K4-R7EIG l
Qal 24000\ S1 NPN NATIONAL BC 194K &
Qz 240001 S1 NP NATIONAL, BC 184K -
Q3 240001 - - - -
Q4 240001 " " —
Qs 240001 . " . —
Qb 240001 . - - —
M 290042 GP. HisH cuekeuT. TRANS ARCAY | R.C A . CAZOBIP 3
M2 230011 DUAL D FLIP- FLoe Mo TaldoL A t™MC 14013 BCP |
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
M5 280015 QUAD LATCH MoToROLA McCl140O76 —
™Mb 280015 - . " o -
M7 280067 lbwAyY. KEYBoARD EncoDeER |[NATIONAL MMT74C927 2
M3 280015 QUAD LATCH MOTOROLA McCl14076 -
M9q 280015 QUAL LATCH . v o
MID 230067 15 wAY. KeYBoAED ENCoDER . | NATIONAL Mt 742922 -
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MIZ 280015 " u . -
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Si2 70006 n " oo " " " " -
s13 700061 " moo " ot -
514 700061 " " " " " " " -
S15 70006 i " [ " m " p o
Sib 700061 " " oo " " " " -
517 Tooo6! . " non " " " " -
5(8 700061 " " wo " " “ u -
S19 700061 ! " " ! " m " " —_
520 700061 " " oo " " " " -
521 70006| ! " " ) " W " " —_
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DESIGNATOR DATRON DESCRIPTION ‘ PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. - Per Assy.
4005713 SIGNAL CABLE ASSY ) |
480451- 2 RKRMID INSULATOR. {
410090~ 7. PainTed Cutcoir Poaco |
450179~ | TERMINAL PLATE. !
605060 I1C. QockeT 14 way ALGAT 314 -AG-39b {
605061 IC. SOcKET |b \wAY AVGAT 3b-AG -34D Lo
boso62 IC. SocKET 1B WAY | AUGAT IR -AG -39b YA
630099 MASKING TAPE AM 2 AlR
630024 INSULATING BEADRS . e}
800017 8/2 dGIT bBISPLAY DALE i
9200158 Low. EM.F. Tefm. BLK /BlK| CLIFF TP - SPECIAL |
‘ 920041 - - ~_ BLK/RED | cLIFE " " 1
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Q20043 . “ - B /aeN| - ) “ 1
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l
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
R! NOT USED -
R2 066200 20R PoT 3/8 56 VerT. cERMET|BECK MAN 72 X/ 1
R3 00072] 220R. 5% ‘Yaw cCARSBON.MULLARD CR2S 1
R4 014320 432R % M.F. HoLco H.e |
R5 0001062 1K 5% YawW CARBON |MULLARD CR1S 2
Rb oolia4 180K 5% Y2w cAREON |MULLAED cr37 |
R7 066102 1K 38 Ranthveen Cee ot BECKMAN T2X W \
R3 014021 4KOZ V% Vaw M.F. HoLcO He. \
Ra 01909| qQKO9 \ % V3w M.F. HoLCcO H.3. |
RIO o1zZoo! 2K % “%w MF HOLCO H.8. |
Ri| 011302 13K 1% “Bw MF HoLco Ha. \
RI2 06650 500R 3/8 finT AnaenCee. Por| BECK MAN 723/ \
RI3. 000102 IK 8% Y4aw cARBON. MULLARD. cR25 -
L 2370001 IOpMH _0-BSR R.F.CHOKE.  |PLESSEY s /1o fooul /io 3
Lz 210001 e . ] T -
L3 270001 lOuH _© . " 1 -
C\ NOT_USED -
c2 NOT LSED. =
c3 NOT USED. —
T T s 150200 Igieids dotron
SEE SHEECTHZEFcolg L»h!ESS:F iSSUE470 Zq5‘ Is‘saajf'gspa4 muwzn 55 Zs TITLE nEmE
Iss. c D | e 2 I < 5 [~ 7 8 9 10 C“E“m'{“;. |ObI /'D7'/I08‘
R P T X e e e A ETe e T T [ B DR A Rear P.LB. Asor.
 |E=T=T%e MLV TAD TMD LA LM LD i TMD 1 R 400295 |26
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
C4 NOT USED
c5 101103 O-Oluf 25DV CER bisc |[ERIE sl 3
cob 180026 104f 350V ErecT T EN12hz 10 /350 1
c7 130004 ATo0ufF |6V AL.ELECT |WIMA PRINITILYT |
cs 104026 47nF 332% 50V CER DISC | SIEMENS B37449 i
cqa 150003 4TuE 20 % 6v3 bie TAUT [UNION  CARBINE K47E 6Vv3 \
clo 1 50021 224F 20% 15V b?. TANT|DNION CARBIDE K22E 25 2
Cll 150021 - - - - - - - -
ciz 101103 O-O\MF_250v.Ce€. t™usc.| ERIE 801 —
cl13 120025 I000MF 35V .ELECT. WiMA PRINTILYT
cl4 101103 O-O\ue 250V.CeR biec |ERIE 201 -
clis 180025 1000M € 35V ELECT  |WivA PRINTILYT -
cle 102102 InF _10% Socov cer bisc |ITT chio. 1
bl 200022 8i Recmeier 3A 400V |MOTOROLA BY252 2
D2 200022 “ “ . - - —
b3 210068 6V8 400 mw ZENER MULLARD BZYS8BCbVe ]
D4 213004 180V Boomw/ ZENIER MOTOROLA INB279% \
NOTES. Fvee
7.5-78 | 0atron oo
s:‘E SHEET 2 FOR LATEST ISSUE DRAWN ET vlne.)sb‘ /7(/ 8,
u:o e ”‘ ". ea( PC g ASS\K
— W 400295 | 376




| S

DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’S No. USED
PART No. MANUFACTURER PART No. Per Assy.
Q1 240018 300V. NPM TRAMSISTOR |MOTOROLA MITE 340 2
Q2 240018 . . . . “ —_
Ml 2b00G8 5V 1Y2A REGULATOR. | NATIONAL LM309K /ALUM {
M2 2bo024 Positive Voutaat KeauaTok|FAIRCHILD MA 78 MGUIC {
M3 260023 NEGATIVE VoLTaGE ReaULATOR|FAIRC H ILD M AT7AMELIC |
W1 202014 IAE 400V BRIDNGE RECT |MICRO - ELECTRONILS wood \
w2 209003 \ODV. .5A BRInGE RECT |MICRO- ELECTRONICS wool {
T
J2 5620003 SOLDER PCB TERMINAL LUG | HARWIN H2105A 5
J3 604033 4 WAY FLAT GOLD WAFER PIN | MOLEX 22-27-2041 /GOLD 17
J4 G04033 . W . " . B T —
J5 G04033 . . . - . —
NOTES. DATE
7-5-78 datron etccTmomcs Lo
SIE: SHEET 2 FOR LATEST ISSUE DRAWN 5 n— n'rbeél /7{ /8'
i ] Reae P.C.B. ASSY.
e “a00295 |4 %6
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’S No. USED
PART No. MANUFACTURER PART No. Per Assy.
Jo 604033 AwAY FLATGOLD WAFER PN MOLEX 12-17-204\ [GOLD -
I7 604033 . ‘ . " " . ‘ -
I3
Tq 604033 4 WAY FLAT GOLD WAFER PIN MOLEX 22-27-2041 [GOLD, -
J10 604033 - « . . . -
J il 604033 . -
J\Z 604033 . - “ v ‘ : ' -
J13 604033 - “ " . -
J14
“4io09al-5A PRNTED CiiRculT BOARD |
450180 -2 HEATSINK BV ABDVANIC.E i
450183 - / HEATSINK 15V ADVANCE 3
540002 225wG Tin Cuwig€ . AR
512999 7/-2 PTFE WIRE WHITE BSG210 TYPEC - AR
611037 Scew M3 x Baem . NIYLON HEX .HA. NYLONE ALLOYS =)
613005 WASHER .M3 wT/eiakePRoof.SIT. . GKN DISTRIBUTORS 4
613017 WASHEE M3 FLAT NVLOM  [NYWoN 9 ALLOYS . 8
615002 NUT. M3 FulL HEX STEEL |GKA ZiNc  PLATED 4
615008 NUT.M3 FutL HEX NYLON | Gkl 2
NOTES. DATE
] 7-5-78 datron e
S|E: SHEET 2 FOR LATEST ISSUE :::;:D '33( “;Sbl /7]/8[
ReAR P.C.B. AssY
o 400295 |66




e

! DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
cliIoIe ScREW M3 Quum STEEL Ro2EPAM ZINC PL. GKN . 7
GIB007 MEUNEX WASHERS 12-7X 1G5 X005 mm . JERMYN.  [J2G- 5001 2
' 620007 TEST POINT TERMINAL MICROVAR c 30 9
61800l INSULATING BUSH JERMYN A28 2
618 009 INSULATING PAD SIL To3 | WARTH 3223-Q7FR-06 I
590004 SLEEVE - PTFE ELLERMANN ELECTRIC FE IO AlR.
oo 4 SILICONE RUBRER COMPOWND|RS. 554 -119. A/R
420080~ WARNING LARE L 2
13029 M3 CRINKLE WASHER SS ?
612009 4BA SOLDER TAG BRASS |TINPL. 2
59000I SLEEVE MAX.CABLE @3.0| HELLERMANN ELECTRIC  |HISX20mm BLACK HELSYN 3
! 590006 HEATSHRINK SLEEVE @2-4 nT| RS OR HELLERMANN ELECTRIC 399-495 or LVR24 20mm
630024 STEATITE BEAD 165WG | PARK ROYAL PORCELAIN N°2 2
NOTES. DATE
9.5-78 datron .o
S,E: SHEET 2 FOR LATEST ISSUE :::;:D m vnu‘aoél /7/ /8,
oo REAR PCLR AssY
oare ARG prospn
e




|

DESIGNATOR DATRON DESCRIPTION PRINCIPAL" MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Aesy.
J2 5721i5 /¢ 16WAY RisSon CARLE ASSY |DAT@OM. i
I3 604035 4ecT. RIGHT ANGLED WAFER.GOLD.| AMOLEX, 22-12-2041. S
J4 604035 - " . . . “ —

A 60403s. : . o

410092- SA PC.R. R 1

Ji¢Ts 604036 |STRP of 10 AW Pius | AMP 163740 -8 4
630023 |Scoveuriex Amiesve Cue li_§_l‘{1__ o CLIP 706 1

e30099 25um MASKING TAPE 3M , ScorcH N.230
. 20007 .. __ [TEST POINT TERMINAL | MICROVAR c 3o : 2

RL . . 1000473 47K 5% Yaw CARBON  MULLARD CR25 . 2

R2 000413 47K . - o N B S -

| ; . . o ?_ . }

T - + : : et - i

DL i200002 | iS1 RECTIFIER 1A SOV FARCHILD : INgOO! | 2
; i ]

_—_— + -

| i
NOTES. CIRCUIT DIAGRAM . 430296 da tf‘
m ELECTRONICS LTD

CHECK PROC. . 460296.
41029 2 578

SEE sm;?ﬂelﬂ%'&lb‘g? 1SSUE S 5.7 106! /-” / 31
M T = tyelz 13 ] i e | 18 1 T 4
- + C— : b ! 1 3 4 s 1l 7 18 ‘j* =7 Ceu-ree PL.B. Assy

SHEET

WY 40029b |27V 2

o —  lerieasen |ecoTed] ecoBa 8t food| 292 fi0oo | 1102 | 1217 P 4
= 25‘37323-3756‘2784573[|673251075 .

[~~T S - ¥ v)

PiWiba

| | |
LESIGNATOR :DATRON EDFS(IR"’TION EF’RINCIPAL EMANIJFACYURER S ?Nov USED
PART No MANUFACTURLR IDART No. !PEY Assy.
T2  b04035 R Auses Waree P . Gos. MOLE X . 22-12-2041_ 12
T3 604035 T =
J4 , 604035 T e e . -
T5 604085 v e e e L R L -

J6 604035 . - o R T U S S, S —
- 4 ] e U ’

—_ e B e b e e - - H e e —

I 410093-4  Penven Cweorr Boaed N !

__ BlOMI _i7/02 BROWN WiRE
T14T7 604035 [STRP OF IOAMP Pins . AMP. |b3740-8
1605053 NZwar PoLacisen soccker [MOLEX . 122-0I-2125
|60S057 GoLb cemmp PINS. MOLEX 14809-GL
i60bco PasTic Poraeisive Aa. MOLEX |41kl — |

ST NNy

540002 122 SW.G. TIN.CU.WIRE. i e -~ R
| .59000!I |SLEEVE MaxY cABLE F3-0 (HELLERMANN ELECTRIC HIS X 20mm BLK HELSYN
| g i e

L +_ e
|
|

NOTES. CIRCULIT BIAGRAM . 430297, : —
CHECK PROC. . 460297.
. 470297. 28-4-78 mtm ELECTROMICS LTD

SEE SHEE?"?‘EF%E LH?; ISSUE DRAWN s TITLE
= I c I [1 2 T ——T-px”e - 1061 /71/ 81
- :D; L.H. PCB Aseemsy

ECO - ,‘Af—vf. ~ _8@7
DATE - 42‘. 29-9 - 1-G-TD) » mm:o ST
o ﬁﬁ%ﬁl , 400297 |27 X4

JW. 1164




’+—

GESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’S No. USED
PART No. MANUFACTURER PART No. Per Assy.

Rl . 000334 (330K 5% Yaw CaBon MuLiaen Tcres 2
| R2 000334 Lot e e

. e 4 Y S ’E T I s
L - S N ——
. . ) . R o -4 I e
i 140094 -<A PC.B. ! |

[ S e

540002  229\iG TIM.CU. wiRE. |
T2 [574270/C  24wunr Lasou CABE Assy DATEON

|
N
N

|
Jh ¢ T3 604036  Steeor IOmef Pius  AMP. [63740-8. S
o 590001 /SLEEVE MAX CABLE $3:0  HELLERMANN ELECTRIC |HISXZ0 mw ELK HELSY
i 6300499 | 25m w MASKING TAPE . 3M . SCOTCHN.230 L AR
e ST S —
IS
, f
7 R E—
= + + ———— ]
- H N
i ]
_ . L]
s . i . +
* , ; R
. | | i
= i . § S —
| ! s I

NOTES CigcuiT DIAGRAM - 430298

CHECK PROC . . 460298 i datrm —l
, CHECK LIST .  _ 470298 - A o frecrmowmes un ]
SEE SHFFT 2 FOR [ ATEST ISSUL T

15s

,,chbiﬁizis!z;f
wo | - | - aeasejecossoBer/eod’ 943

t“:'_ﬁ. t - | 24-8-78|29-9-78|4-5-13./11-6-19.]10.9.79
e [ - i) l

LW 1ika

ot /11/ 81

[
[ S
h
H

$
<




? i | i
ll)(:S‘(}NAT()R DATROE ;DES(‘,RIP" tON EPR‘NL;;"‘A\_ MANUFACTURER'S No USED

PART No : ]MANUFACTUHER PART No. Per Assy.
RI 000333 33K 5% Yaw CARBON | MULLARD crzs 2
R2. 000101 . QOR M Mt i 6
[R3 000101 JJOOR " ,," " K3 " =
| R4 1000156 _15M lo,{ o | ALLEN BRADLEY cB |
RS oo . CESV.(gkNom) . CRr25 =
Re 10850057 27K41% ISppm  MF__ | ACI EE-0100Ca 2
R7 _ |osoos7 __27k4r v » . . -
RS 000101 lI0ORS% YawW cARBON | MULLARD - cr25 -
(R i NOT USED o
[RIO________ |otolol _|IOOR 5% Vaw_carson " ! -
R (ESV. _ CcR25 =
[RI2 ... |oco4ar2 . ;A!SZ. L S " ! 12 =
[RIZ ...|Oc0 104 7oL S R " " 12
RM_ . . 1OC0472 44KT v e ! ‘ -
RIS | FSV . e el
RI6 070120 6K34 1% 10ppe WW | MANN M¥125 , 2
RIT oo 4KT5 1% 10ppm WW i v ‘ 2
RIB : PART OF KIT 219006 (D59 | -
RI1q _ PART OF KIT 219006 (D GO) | -
R20 03203 20K POT CERMET BECKMAN 72€ 1 |
R2| __|oootos. IMO 5% Yaw CARBON | MULLARD CR25 . 1"
R22 Qoo162 KO " N . " " 7
R23 063504 sgk POT c:-:m?s-r - Becn: ;/w]u J2P 2
NOTES. CiCOIT  DIAG. « 430299 \9_| 20 122 |23 e :
e o Ly oA ;2'7;1244 o e2ho 17 |26.5.02 z';.':ou i2.0.85 12-7-78 datron e
SEE SHEET 2 FOR LATEST ISSUE ”D ‘2 w DRAWN B.’.T TITLE ‘

‘ s 1S . Er= y 0TI ANALOGUE PC8
14t [ 114 . 184, 1187 1188 1190 1217 —”—"KW‘ A@EMILY‘
§ o A — R 40029A |2 T

|
|

i
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’'S { No. USED
PART No. MANUFACTURER PART No. Per Assy.
R24 oooes IMB_10% YawW CARBON | MULLARD CR25 2
R25 oooiI22 IK2 S% Yaw CARBON |MULLARD CR2S 2
R26 000185 IM8 |O% Yaw CARBON . . -
R27 ocoo47s  __ |amy ¢ " " . |
R28 000 182 IK8 5% Yaw cARBON ' . 3
R29 000100 IOR " " " ' " i 8
R30 000100 IOR_ " I " A -
R3I 000473 4K " " ' 3
R32 000393 LBOK . : I
R33 N 0Co473 14K " - " " -
R34  coo102. pkor -t ) " -
R3S .ooo104 JJooK * oL ]
|R36 ,QOD! o4 100K * " o " S -
|R37 . | 0oOs62 SKe " " . " B N I i3 ]
[R3® ;070116 BBRO1%10ppm WW. | MANN e __iMXI25 el 2 ]
[R39 . 070157 4TIR5 17, 10hhm WW . MANN Mx12s ‘ 2
R4O .OmI157 ATRS 1% 10ppm WY _MANN {MX125 U S
| R4 , 070109 (16AR 1% 10ppm WW | MANN e MX 125 2
 R42 | 050028 :84RS 1% I1Sppm MF ACI EE-( 2z |
|R43 | 014228 '4ZR2 1% SOpem MF  HOLCO. o HBC 2
1R44 |ozzxoe i2IRO 1A SOppm MF | HOLCO _HBC oz ]
R4S 1ouosa 'IORS 1% SOppm MF ETHOLC.O jHec i 2 |
R46 | oooi82 [IK8 5% YawW CARBON _ MULLARD (CR25 i -
NOTER - R - - e —
12-7-78 _datran cons o |
SEE SHE" SO A!ES1 lbsut s i
= : , | : : i : ' 1 —==-———{ |OTl ANALOGUE PCB |
s : | | i . ; rood St o ASSEMBLY. |
el ' : } ] t T S Tema 37 0a"
R T N T T B R A S | T 400299 [37124

YW 1isa



| 3 |
DESI‘L;NATOR DA KON ;!)'LST RILASISLY) PRING FAL EMANIJ!-A( TURER'S No - USED
PAR . MANUCACTURER '"PART Nu Per Assy
(R4T7  ooco100 _IOR 5% Y4w CARBON MOULLARD cRrR2S ) -
| R4B _ _ocolto3 oK, " ] " ) ]
| R49 .., booio= oKk " " . ! ! L o.«& ]
| RSO_. ., 000103 ok A, " ! B
RSI__ . ., 000100 JOR e . N e ]
| R52 . ..000334 330K " ! o " . . o
[RS3 =~ . 000334 .330Kk " " o O b T
R54 . 000334 L33K " " " o ) ]
R55 . 000334 1330K & v " " L e
RSE _ . L 000104 Lok + " " n Lt S S e
RS7 000101 | 100R " u " " i =]
RS8 ooo182 tkg * " " Lo _ Lo oo T
R 000 224 o220 Lo - ot a4 ]
Ren . 000223 22K - n L e LA
R&I._ . . 000105 IMO 10% Yaw CaRBON R B
Re2 0colos MOt vt e R
RG3 ooo 122 |1K2 5% Yaw cARBON ' ! -
[Re4 1 .. INoroses .
R65 1000101 _100RS% Y4wW cCARBON | MULLARD o -
RG6 cools &K v o t i
RG7 000562 5ke v v v o R o -
R&® o703 BOGR 01 10ppm WW MANN ; Mx125 2
| REq ocooi14 HIOK 5% Yaw carBon | MULLARD lcres 2
NOTES. . oATE
. ] 2-'7. "78 datrm ELECTRONICS LTD
SEE SHEET 2 FOR LATEST ISSUE DRAWN B:T TITLE
oy 107! ANALOGUE PCB
eco. ASSEMBLY. ]
2. e 400299 l 4 hq
JW. 1164
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
R70 o70113 BOER 1% 10ppm WW |MANN MX125 -
R7I OI0117 12KO O1% Sppm WW " MX 1258 2
R72 000472 4KT 5% Yaw cARBonN | MULLARD CRrR25 -
R13 oO0I103 {OK " " " " " _
R74 000215 2M7 " " " ‘ i 2
R75 00Os65 MG ' - " " " 1l
R7G oool0e IOM 10% Yaw CARBOM. n " 2
R77 000226 22M " " " " " ]
R78& 000473 47K 5% Yaw careon ! " -
R79 000392 V. ! " z
R8O __|oocoioa e -T S " ! ! -
RB(  |ooo472 4K7 " " " -
RB2 ooco472 4K7 " " " " " -
[R83 = |ooo4rz . |4KT - N - - . - -
R84 = |onesd  |[1eR2 %4 Yew M HoLco He 1
R85 | . |FsV (of com) __IMULLARD CR25- -
R&e ooo472 4K7 5% YAwW cARBON |MULLARD cR2S. -
R8T  Joocownd __ HMOK vt v ot S B -
RB8 = _|o700A4 ¢ 169R 17 10ppm WW__|MANN MX 125 =
R8BI 050028 | BAR5 17s 15ppm MF | ACT EE 0100 c4 -
| R30 014228 47R2 \Jo S0pp m MF HOLCO H8c =
[RAl orios | 2IRD 1% SOppm MF  IHOLCO H8C -
R92 oloss IORS 1% o . " " -
NOTES. SATE T
i 2_7_.. '78 datrm ELECTRONICS LTD
SEE SEEET Z‘F()f( L{\»TEST. I‘SSUE> e . . . ) . R » DRAWN sj- TITLE
(= T I 1 1 l e J* | oo 1071 ANALOGULE PCB
o[ 1 B D 1 { ) T EMBLY.
e ) J ) } V_L__J } R R e 4 002A ! 57524



L

! |
LERIGNATOR f“\‘R«)N TDESCRIPTION :PRINC!PA! MANUFACTURER'S No. USED
4 PAR( fy, ) {MANUFACYURER PART No. Per Assy.
{RI3 . ooo124 120K 5% YaW CaRBon | MULLARD | cezs _ 2
Ra4 . OooIo2 K o o ; " -
RIS , 00006 Jdom 1oy L e ! -
R96 .01473 NATK 1% S0ppm MF . HOLCD HB® !
Ra7 - (NOT LSED _
| RI8 R NOT psedb
| R99 1000472 |4K7 SY Yaw CARBON  MuLLARd. ___ |cR2s -
Rico . 000412 BIRE. | A S S " -
Rio} . felele]le ) [IOR 5% Yaw cAREOM | MULLARD CRr2S -
RI102 000100 llok 1 b Lo ' -
RIO3 L0021t ZIOR ' v v ) ' 4
| RIO4 _ 0008t L I8OR v ot |
RIOS | 00027 i2ToR ' ' v ' ' -
RIOG [ Ooo222  ____i2k2 * v v ' ' s
RIOT |ooo22z  12k2 v v e i ! -
RIO® 00037~ 10KBI4 ATTEN,. SET MANN Y IseT
RIOQ | 090037-! | ioK8id ° : ; / -
RIIO | 090037~ aK ! i ] -
RINI 090037-( T ' ) -
R1I2 000682 ok8 5% YawW cageoN | MULLARD Cr2S i
RI3 __|oooios IMO 10% Yaw cargon " " -
Ri4 042214 2M2Z1.1%100 g CERMET FILM | ALLEN BRADLEY TYPE cC !
RIIS 041004 M l'/-boﬂ.ce:ME‘r'FlLM . . : _ : [
NOTES : e —
, - 12-7-718 _O0atron o w
SEE SHEET 2 FOR LATEST ISSUE DRAWN sj TITLE .
- P —i 107! ANALOGUE PC8
E.CO ASSEM‘lY-
& ‘ 1%¥400299 |62
JW. 1164
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
' PART No. - MANUFACTURER PART No. Per Assy.
RIIG eeallats IM_S7% Yaw cARBON | MULLARD CR25 -
RIIT 000108 M " v " ! -
RIS ooo108 M it o ! -
RIS ocogoi12 27K 2W. cARBon FiuM | PIHER L 2
RI20 oosolz 27k " " " " ! -
RI2| _joo8oll 2k "o e L ' 2
[Ri2Z  ..._..ooeon . 2K " ! R S -
RI2ZZ . 000%22s _  '2M2 5% ‘aw CARBON - MULLARD iCR25 2
[Riza  _|onz13 J2|K 1% SOppm MF HOLCO ... |H8 2
R1IZS 1 000225 2M2 5% AW CARBON ' MULLARD ICR2s. —
RI2G L 013651 _3KG5 1% 50ppm MF . HoLCeD H8 ]
RIZ7 -~ 041005 1OMO I/, “2w 100ppm CF | ALLEN BRADLEY lec I O
Rz , 042215 ,22ZMI 17 100 ppm CF . ALLEN- BRADLEY ec ) o2 ]
RI129 L 042215 122M1 v 100 pem Lo A -
Rizo | 000362 \3KG& S% Yaw cArR2ond  MULLARD lcezs )
RIZI | 000362 LBKG v oo . i .
| RIZ2 . ooDI05 Mmoo " o i
R133 00105 am " oo e _ ; -
R134 000354 3ok v v " Lo I S S N
RIZS 000275 2M7 o om . " . BN B
| RI26 000395 3M9 v v . " ! PR B
RI37 | 000223 22k v . oo " - e
RI3® 000125 M2 « o« " o o ~ L
NOTFS - ; T "—1.
L2778 . Oatron . s |
SEE SHEE ! 2 0K : ATES! is8in T e - 1
S S ! : , - ] TTasaTT T 1 1071 ANALoGUE  PCB :
N N S
S T T S A T S R 1400299 |7 M,




T - ]
DESIGNATOR DATRON ;i)‘rS( My N PRINCIPAL MANLFACTURE RS Ne o USED
PART No MANUFACT URE i< PART AL Per Assy. 3
(RIz9 000336 33M 107 Yaw CARBON  ALLEN - BRADLEY cB336( , !
| RI40 090049 18M MATCHED PAIR _HoLco : % I PAIR !
[R141 090044 BM e ., S
| R142 000272 2K 5% Yaw CARBON | MULLARD cr2S P ]
| R143 . 090035 -] 3M3 [OM INPUT ATTEN, SET MANN o AseT. |
[RI44 000100 JJOR S5% Yaw CARBON |[MULLARD ~CRZ5 ; 4T
| RI4S {000 100 Jlog vt B S . et T
| RI46 , 000222 .2kz2 v ! Lt R S R S SO
RI47 ,00012.3 azkooro " R ’ . S B
RI48 (090035 ~1 100K 10M AT ATTEN . SET., MANN i S S
[ R149 [090035 -1 [BM3 « o« o« . e B .
[RISO | 0e3204 200k POT CERMET | BECKMAN S I
RISI L 063205 .2M  PoT CERMET | = S
| Rt52 : - (ESV. HoLco
RIS3 |louszz 118Kz 1% Yaw MF | HOLCO o i
RI54 __j000103  |IOK 5% /4w cARBON |MULLARD N S
RISS 000221 . 220R MM o _ ]
RISG 090035 - | 3M3.10M INPUT ATTEN. SET | MANN -
RIS7 o003 IOK 5% Yaw CARBON |MULLARD CR2S =]
RISE& 000337 E R S . e
RIS9 063103 IOK POT CERMET _Fgg(;KMAN 12 ) |
[ 3e) 063504 S0OK. = “ [ . -
RIG! 0Ot 100K 5% Yaw CARBON | MULLARD cezs -
NOTES. oATE datr-m
SEE SHEET 2 FOR LATEST ISSUE D‘ngw-v:-’—’;?j TITLE maLS
s CHECKED 1071 ANALOGUE PCB
ECO. - ) ASSEMBLY.
e W AOO299 | 8 524
JW. 1164
DESIGI\iATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
RI62 0oo392 3KA Sh Yaw caBBon | MULLARD cezs -
RIG3 000107 100M 10% Y4w carRBon | ALLEN- BRADLEY c8 I
RIG4 000 104 100k 5], Yaw cARBON | MULLABD CR2S -
RIGS o000 104 look " " " 0 u -
| RIGG 000563 SeK Sh " " ! " -5
Ri&7 000562 SKe " ! " ! " -
rRIGB WO563 56K ! I " " ! -
RI6a 000563 seK " It " g " -
RI7O 000564 560K " " " i " 2
RI7! oocoses  |Beok tno o w " " -
RI72 000335 3M3 10% Y4w carsoN | MULLARD CcR25 l-
R173 : o680 68R S%h " " i 0 2
| RI74 ... .|oocois2 IKs "M iy ! 2
_E_I'!§ e 1000822 BK2 " oo - L v = " 2
RITE jocceeo . _Le®R MMt L ! =
RIT7 . _jooois2 ks Mo Mt . -
|RITS . 000827 8k2 " toon N S SR -
[ RI79 1440066 __ _ _ |PART of KIT . DATRoN . e !
| RIBO qdo06e_ | .o e » [ -
[R18I |440006 - R S -
[RIB2 | 0004712 1 4KT S% VYaw CARSBON | MULLARN cr2S -
| R183 | 00472 4Krsn v S N S S
R184 [ coo270 (278 0w " . s 1 2
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RIBS 000270 27R 5% Yaw cARBON  MULLARD ) CR2S o -

bR‘ 186 L Ooo104 100K " " o - " ~ o o -
RIBT o222 2kz "t d Lo " -
R188 . 000103 Jok ot ! oo " S T
RIS . 000103 ok ot ' -

| R190 . OOO56! . Beor " ! L !

| RI9l . coosel 1560k ' L o ! -

| R192 Neo'=ll1 dms vt ! ' !
 RIA3. . Oc0273 27k ! !
R84 .o1zi3 J2IK 1% Yaw M.F. 1 HOLCO H8 -

| R195 .o1snz IS e e T !

| RI9G , 000223 [22K 5% /Aw CARBON |MULLARD cRrz% -
 R197 | 000222 jzxz 0o L . ! -

| R198 ' OHoO2 10K 14 Yfaw MF. Hoeod H8 ]
R199 , coBCO? [IOR 5% 0-2w CARBON |MULLARD crie 2
R200 ., 008CO7 OR M " -

R20I |, coos24 _B2OKS% /4w cARBON | MULLARD CR25 |
R202 LOooI03 oKt " " ! " -
R203 | cooI04 jlook vt ' -
R204 [{e’eatl=t Moo PR B v -
R205 | cooI08 M v ! -
R206 000563 SeK Mot ! -
R207 o103 IOK " i ! g ! -
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RZ08 000333 33K S% YawW CAREON | MULLARD CR2S -
R2>7 000S63 sS6K " " " " " -
R210 0oO103 oK ! ! ! " ! -

R211 070120 6K34 1% 10ppm WW | MANN MX125 —
R212 07011& BZ5R O-1% 10ppm W'W " 4 b

R213 __ito70o149 4K75 1% 10ppm WW | MANN MX125 -

R214 o017 12KO 0-1% Sppm. W W " MXI125B =
R2I5 oooz7l - 1210R 5% Yaw cArRBON MULLARD CR25 -

RAG o027 (2T0R 5% /4w CARBON | .o . .. . " -
R217. ., . NOT UsED . o . -
| R218 | OBoO&3 ,PT.C THERMISTOR | TEXAS e TEPIOZK b
| R212_ . 000224 ,220K 8% V4w cAREoN | MULLARD |cr25 ) o=
| k220 | oool24 1206w L : p T
| R221 | ecozeq. BN ¥ .=) LI N S S B Lo T
R222 | cooz2a ,220¢ - g b ] R } =]
| R223 , , . 1 .
| R224 . 012212 22kl 1% YW SOppm MF  HOLCO . {H8cC 2 ]
| R225 (012212 |22kl 1% Yew SOpbm MF _ WOLO |Hac . -
R226 000223 22k 5% Yaw CARBON ! MULLARD iCR2S - ]
| R227 1000471 410R 5%k Y4wW CARBON  MULLARD |CR25 |
Re222 NOT USED . L - L - ]
R229 ; NOT USED - 1!& ) - _
R230 i NOT USED i | -
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R23) ~__oo0o0l04 100k 5% Yaw cARBON . MULLARD CR2S . -
R232 1000332 ,3k3 5% Yaw CARBON  MULLARD CR25 , — |
R233 B 000102 Ik 5% 'aw CARBON  MULLARD _CR2S R
|R234 ' o00l02 Ik S% !Y4W CARBON  MULLARD [CR2S i -
R235 . oo0o0lo2 Ik 5% _Yaw CARBON  MULLARD ,CR2S c T ]
R236 . | 000274 1270k 5% /AW CARBON | MULLARD ,CR2S .2 ]
R237 000274 |27k 5% V4w CARBON _MULLARD (cR2s R P
R238 }.000104 _,l00k 5% YaW CARBON - MULLARD ICR2S e 4-_“,,,_,_-‘.-
R239 ooowz ik 5% VYaw CcARBON S MULLARD {CR2S ) ]
[R240 000472 14KT 5% 'Y4W CARBON  MULLARD LCR2S =
Re41  Tooosai /330R 57, % w CARBON ' MULLARD CR2s UL
AML . |o200so ,3K3  S.1.P NETWORK  |BECKMAN 1@4-1-R33K T
N2 090042 [R-2R LAbOER NETWORK [ERIE 4 S S B
N ;.-_+. i s ?~ — . T‘ B
. _ . . ide Y S —
T CU - -4 } ? . R
e - , . e -
- — _..+,,,,.v R PSPy R Y P S S
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Cl 130020 IOMF 207 2%V BIP TANT [umou cARBIDE LIKIOE 25 12
c2 150020 1OMF _20% 25V BiP TANT | UNIO ION _CARBIDE . |KIOE25 -
3 104017 O:SpF_SOOV CER_bisc ]t @3 |
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c4 150020 \OpF_20% ZSV twe TANT |UNION _CARBIDE KIOE2S =
c5 102222 2n2F SO0V CER DISCIERIE 801 2
co 150020 \OMF 20% 25V DIP TANT |UNION CARBIDE KIOE25S -
c7 150020 IOMF _ » «  + o« L v v -
c8 o NOT USED | . -
cAa * |140037-3 2UF SEL Low b.A.GREEN |DATRON (Mses) ) 1
clo 110040 33nF _20% 63V _POLYESTER: WIMA MKS2 I
Cll 10027 3300PF 24 100V PorvesTeR . SWIMA FKSZ-MIN 2
Cl2 120031 e 1 16% G3V PoLYCARB. LA_ﬁgcg_go_GI_ A28332|8 !
€13 [oz2i01  __ lloope SCOV CER Disc. ERIE j='=] 3
Cid . [1S0020 ____|IOuF 20% 25V DIP TANT UNION CARBIDE KIOE2S -
crs_ 150020 IogF e I R -
Cle j1ozi01 . lioopF 5QOV CER Disc g_s,z,.g__ 0 -
117 ;102100 , 'lOPF ’ ' . . e I
I8 1150020 | IOpF 207, 25V bip TANT umou c;NzB\bE o . __KIOE25 -
 C19. {150020 Qs vt L L SR -
c20 102470 47pF SCOV CERDISC grig e jBOL 4
czl 02470 ‘971?'_-‘ Soov CERDISC | A S -
[ c22 102101 [ IOOpFSCOV CERDISC | v } LR 4=
Cc23 101103 | ©'Oluf 250V CER Disc | » b L @
c24 Hlalllek  OOpF 250y cERDISC |+ | -
c25 150020 . 10uF 20% 25v DIP TANT UNION CARBIDE jKIoEZS -
c2e [10247] | 470bF S00v CERDISC | ITT €bio .2
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c27 _.lono3 | OOWF 2%0v CE% Disc  ERIE lsol -
c28  .lo2470 | ATpF SCOV v L . -
€29 102470 LATPF SOOV - SR ; -
C30 i NOT USED e I ]
| C31 ;1830073 . _|nf 5k 160V Pouvstwene SUFLEX HSC1000/s- 10 /ieo : |
c32 ool O OWF 750V CER DISC [ ERIE 301 ; -
C33 _ 110013 L O-luf_IO% 250V Powvestee. MULLARD . CZBOAE/PIOOK | 3
34 Ao1io3 . .OOWF Z50VCER DISC | ERIE_ . 80! -
€35 120016 .. 2n2F 20% 10OV foLVcARS, WIMA FKC 2MIN. 1
C3e .. 102471 1 410pF SOV CER DISC | v . —
c37 Llloors Olue 10% 250V PouvesTER| MULLARD €280 AE /PicoK -
C38 _1oZio2 InF 10% 500V cer pisc ITT . CDIO 2
£39. _..|440066 IPART of kiT |DaTROM -
C40 Sl ) Loe e s [ e -
| C41 . j4dooca. Lo e . Aot -
| caz . [HOOI3 | OWF 10% 250V PoLvesTER | MULLARD C280AE / PIOOK =
c43 - 150020 I0uF_20% 25V _DIP TANT | UNION CARBIDE KIOEZS =
c44 150020 IOuF v s : " -
c45 - 1BOCOG 4TF 25V ALELECT MULLARD 0I6 - 16479 2
cae 1BO00OS _|4uF 25v . ‘ =
c4a7 o 180022 | | 334F 40V Ole- 17339 2
c48 180022 33uF 4oV " . v -
c49 180024 Ioue &3V AL ELECT | MULLARD 016 - IBI0G 2
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| C50 130024 IOuF &3V AL.ELECT MULLARD _Ole- 18109 ) -
<1 ,lotio3 IOnF 250V CER DISC.  ERIE 8ol ‘ - ]
| €52 1oor7  OO2Z4F 104 250V POLYESTEE MULLARD _.C280AE/P2ZK . . |
| C53 102332 3n3F 500V CER DISC ERIE 80! L2 ]
1102332 3.3F S00V . S i -]
4400606 (PART oF KIT DATRON. ) . T
5006 luF 20% 35y DIPTANT UNION CARBIDE _.KIROESS 1
. _11300@4 . 220pF 244 16OV Pouvsiveene  Suriex _iHsoPR-Teo . .1 |
Hooe7 13300FPF 20% ioov PELYESTER  \WIMA IFK® 2-MiN ]
i NOT USED _ b T ]
102222 ,2Zn2F 50OV CER DisC  ERIE B\ =
- ! NOT USED ; T
| . NOT USED i =
YR i NOT Useb . A =]
1102102 ,InF 10% SoOv CER DIsc  ITT 1CDIo e = |
S ot : | S
_ ﬁ_’_ - L I S S I
DI 200008 Si _LOW LEAKAGE | FAIBCHILD ' IN4SBA 25
b2 210056 €5Ve 400mwW ZENMER  MULLARD B2ZY 88c A
D3 200008 Si Low LEAKAGE | FAIRCHILD . INASBA -
b4 210056 CS5Ve 400mw ZENER | MULLARD e BzY 88cC e o]
NS 200001 Si_GEN. PURPOSE _(FARCHILS INHAB -
bo 200008 S Low/ LEAKAGE rr-Amcmu: INASBA ] -~
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PART No. MANUFACTURER PART No. Per Assy.
D7 200008 Si Low LEAKAGE FAIRCHILD INGSBA -
=3 210082 - CBVZ doomwW ZENER | MULLARD BzYB8C \
DA 200008 Si Low LEAKAGE FAIRCHILD INASBA -
bio 200008 oo ' " ' -
bt 200008 e ' " i -
DI2 200001 Si GEN PURPOSE FAIRCHI LD ING 148 -
YES 200001 oo ' " : -
N4 20000 o . " ' =
S %Zooool o W - " . ! s
N 1200008 Sl LOW LEAKAGE _ . FAIRCHILD INGSBA -
N7 | 200008 ot ! U ' -
s 210068 | COVB 400mW ZENER | MULLARD - B2YSsac 2
NE] , | 210068 B T S SR ' -
| b72D I 200008 5i Low LEAKAGE [FAIRCHILD - INGSBA =
| D21 i 200001 3 GEN PURPOSE , FAIRCHILD INAI4AS =
22 . 210220 | C22V A0 MW/ ZENER |, MULLARD B2YBS8C 2
| D23 1210220 ﬂ " " SR e . -
[ D24 200000 |Si GEN PURPOSE (FARCHILD . NS48 o
D25 , 200008 151 LOwW LEAKAGE -_J'[EA!,Z.Q-H!.QI: e iNASBA =
D26 | 200008 v ' P - g i} =
b27 | 200008 v ' P S L -
D28 200008 o ' .t ! =
D29 I 200008 "o ‘ H{ ’ ! -
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| DO 200008 _Si LOW LEAKAGE , FAIRCHILD LiWNgssA -
D3I 20000t . Si GEN PURPOSE JFAIRCHILD ING4 B -
D32, Zooocol IR ‘ NS . =
bR 200001 "o " L . ! -
bz4 20000) L " P " -
D35 210047 .CAV7 400 mwW 2ENIER | MULLARD - B2ZYB3C 2
D3RG 200008 _5iLOW LEAKAGE _FAIRCHILD INGSBA -
b37 200008 v r i " -
p3s 200008 RO ' Lo o ‘ -
| D39 , 200008 i ! o " -
D40 200001 Si GEN PLRPOSE I FAIRCHILD _INamas -
D4 .200001 (SiGeN  PurPosE i FAIRCHLL Nd1a B -
| D42 1200001 I ' T S . ’ -
| ba3 | 200002 [Si RECTIFIER 1ASOV. _ | MOTOROLA liNaool 4
=2 Zooocz v e+ L -' -
| b45 1200002 . ' Lo " } _ ' -
Do _j 200002 L S . ; =
[b47 1210150 ci5v 400mwW ZENER | MULLABD BZYERC ]
| DAB |Z0000! | SiGEN PURPOSE Jr FARCHILD 1NAIAB -
D49 1210200 _|COV 40mW zZENER | MULLARD BZYS88C 2
bSO |21000  _ |CIOV4OmW ZENER | MULLARD B2YRaC 2
DSt 210100 s O S '
bs2z 210200 C20V 400 mwW 2ZENER | MULLARD B2Y883C -
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bS53 200008 (51 LOW LEAKAGE. _ _ |FAIRCHILD - | INASBA. -
DS54 200008 B " . " B - ! -
bss 20000!  Si GEN PURPOSE e INqH8. -
bsC 20001 L ovo v B B " -
os7 ! _ NOT_bseb . : -
pss | _NOT USED i I -
| psa. 219006 ,214013  SELECTED WITH RIS R P2
beo . 21900 1214013 SELECTED WiTH RI9. . R -
DG 1210033 1C3V3 400 mW ZENER  MULLARD - B2YSRC3VS 2
D62 l 210033 R w “ . " i . . —
| be3 200001 _S1GEN  PuURPDSE FAIRCHILD pINas i ]
a4 zio120 12V doomn/ ZENER  MULLARD | BEY®SBCIZ b2 ]
NGS 210120 12V Acomw] zENER | MULLARD  BEYBSCIZ =]
D6 2 00008 .51 Low  LEAKAGE FARCHILD TIN4S8A L=
DG 7 200008 . - . . . . - ]
D68 200008 " 0 . . ' " - ]
DG 200001 ,5i GEN. PURPOSE .o IN4148 L=
iD70 1200001 St GEN PURPOSE . " (IN4i4g s ]
D71 210047 4VY7 400mW ZENER MULLARD BZY8BC4V7 - )
D72 200001 51 GEN PURPOSE FAIRCHILD IN4 148 . - N
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QG _ 230027 - §
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IN-CHAN T-FeT ., TELEDYNE L LIDDAE. . O ~ S
. . - : T
: : + =]
NOT DseD ) i . ]
Qe N-CHAN = J-FET LTELEOVNE [ OIED4E L=
Qi S r 7 ) 5 S =
Qzo Si _NPN LFARCHILD 2N 3204 —e % |
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Q23 | -
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PART No. MANUFACTURER PART No. Per Assy.
Q24 240014 S NPN FAIRCHILD |BCu3Y 2
azs 250011 Si__PNP - BC 327 £
Q26 250011 s PNP - u -
azl 250001 Si_PNP - BC 214 . 2
Qz28 240014 Si NPN BC 337 -
Q22 240001 Si NPN , . BC tad 3
Q30 240006 Si NP | - 23904 -
Q3| 250004 Si_PNP 7* - - 2NZ06 1
Q32 240001 Si NPN B .r - . BRC 184 -
@33 240001 Si NPN R i BCIBA =
a3 Z50001 Si PNP. [ .. |Bcz9 -
Q3s__ | 2BOOBY | low LEAKAGE  DoAc FET  TELEDVNE . jS02e5e M 3
Q36 2303 ! L S U L . " -
Q37 .23003| " " " "o " ; i =
- ——— .; — S , S — — ».. -
e e - ey e
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Mi #* 1220030 .. .Hi SPecp oPTO_SELECTED ~DATRON HP43 51 (RED) 2]
M2 122007 . DUAL OPTO ISOLATOR |FAIRCHILD __|Fcbeeo oy 7 ]
M3 1260002 ____ UNERRIC OP. AMP | v | 74HC . 3
| M4 B 220029 |HiSPEED oPTe SELECTED | DATRON | HPa351 (WHITE) 2
M5 220029 o . e ! “ -
M& ¥1220030 o+ v e v « " (Rep) -
M7 1220017 12K5V DUAL OPTO ISOLATOR | FAIRCHILD FCDRBO -
MBS 220017 o " » " ~-
Ml 220017 L L I R " -
MO 220017 L Lot ' -
MV 220007 e ! -
 MIZ 1280075 DUAL 4 |/p NAND ~  MOTOROLA McC.1401Z BCP |
| MI3 1280015 QUAD LATCH MOTOROLA Me 14076 BCP 4
| Mi4 L 42BOOIS ot ! -
[ MI5 1260029 |VoLTAGE COMPARATOR  NATIONAL LMZI He !
[ MIG 1280082  _|HEX INVERTER  FAIRCHILD F40014 BPC l
M7 28007192  __QuAb 7 Iff OR. GATE |MOTOROLA MCI40T _BCP 1
MIB 280008 QUAD Z /P NAND GATE " Mc 1401 BCP 3
M9 280008 toow e , " u -
MZ0 280015 QUAD LATCH " MC.14076 BCP -
MZ] 1280015 . " § " -
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Mz24 . .220017 :DUAL DOPTO 1SOLATOR  FARRCHILD __JFCcdERRD . = ]
M25 _ . 260069 .41l oP AMP  NATIONAL o LF4necH _ 3
| M26 .2900718 | _40Ic SwitcH SELECTED | pATRON o MC140168¢ L (WHITE) \
[M27 280008  _@uAb Z1/P NAND GATE .« MCigoll BCP -
(M28 280044 BINARY UP/OWMCOUNTER -« Muciase Boe | I
(M29._ .2B0OIl  DUALD FUP-FloP_ . . MC14013 BcP |1
- 4260026 [LINEAR IC OP AMP. _ NATIONAL [LM212H 2
..|26006D 4l _op AMO e |LF4lICH s
1260026 __ILINEAR IC OP. AMP . LM212H -
1260002 o+ v w o« IFARCHILD VA J4| HC -
1260069 41l or AMP |NATIONAL _LFancu -
129008 ;4051 MUX SELECTED |DATRON IM14051 BCL (WHITE) !
1260002 741 op AmP |FAIRCHILD ATAIHC -
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I , e S .
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459112 1 RELAY BRACKET KDP - i I B S
I  |B4002 122 SWG. TinneD EoPPER wike; o L Al
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I 1590004 SLEEVE. PTFE : “ ... ™ |FElO i 30mm
. 1§90055 [sleeve F1-0 siL.russeRr; Mo |HIS coNT. BLACK | _250mm
(I3 [s71075/c |6 WAY AP/3M RIBRON CABLE DATRON S S B
- GOZDI |FSV. TERMNAL  [MOLEX _ loz-oa-ie15 | 1o
2,4.5 605002 16 WAY DIL SOCKET _ JERMYN A23-Z00\ /Y ' 3
. 6050 60 14WAY DIL SOCKET ASTRALLX ICL 143 -S3T 8
605061 |IGWAYDIL SOCKET . _JASTRALUX IcL 143 -56T 12
Jidle 605052 B WAY POLARISED SOCKET |MOLEX 22-01- 7085 2
605059 © WAY DiL SockET ASTRALUX _ IcL-o8z-seT | 4 ]
looeoos CLiP For @oscoz ANTIFERENCE RC-74 3
NOTES. DATE
2-7-78 datron ...
s:: SHEET 2 FOR LATEST ISSUE :::;:o B8.7. ""E‘ 71 ANALLGUE PCB.
co ASSEMBLY
ATE DRAWING - T SHEET
e i S AGOZ99  [2875 24
JW. 1164




I SSSSSSSSBBBBBBEBEBEEEEESESRRSS

DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
611004 SCREW MB X Gmm Fbzi- PAN | GiKN ZINC. PLATED |
613005 WASHER M3 INT/GHAKE PROOF 1 GKN " " )
15002 NUT M3 FurL HEX STEEL “ “ y
©|7010 NYLATCH PLUNGER HN3P | RICHCO | HN3P-37-4-) 7
G1701) " GROMMET HN3G v ) HN3G-3Z - | 7
620005 CLOVERLEAF PTFE.TERM. | SEALECTRD N FTEINS P20 7
. ©20007 TEST POINT TERMINAL  MickovaR | C3o 25
| 620003 . SOUMER PCE TERMINAL LUG | HARWIN HZ2105A 5
. L 3003 STANDARD STEATITE.INSUL . READ PARK ROYAL FORCELAIN Co | TYPE N°| (18 swe) 6 |
e .. lCl5005 NUT 3-4BUNC FuLL HEY STERL. : e !
o | G13o4 . WASHER MZ-5 T /sHAKePRRE  GKN DISTRBUTORS. . | Zic. PLATED )
H 1 - - e e
8 i ' - ; e = o
R = e ]
. S
i P ]
| 4 . ]
! ; | 1
P S - 7
12-7-78 datr‘an o 0|
SEE ~Her 0 ni o ATEST 1sSin Thawn -53' ]'v.m
Co ‘ : ! , ' [ e PRl 1071 ANALOGUE PCB I
Fel 1 . , i ) ; | j i T e ASSEMBLY. ]
- : : i t ! e L oRawinG P e
O S B S R B P " 4coza |24 524
7



s

DESIGNATOR DATRON DESCRIPTION FRINCIFPAL ’ VN e O RE RS No. USED
PART No. MANUE AC T RE M e |Per Assy
RI 000103 10k 5% Vaw ZARBON Mui_ARD L= o 21
r2 000103 1ok - . : ‘ : =]
R3 000103 10k . S o ) -
Tre 000103 10k : B I a
RS 000108 10k e . , -
RG 000102 1k : , _ 5
R7 000103 10k : , ]
Rs 000472 4k7 - - o , 8 ]
R9 000273 27k ¢ - - _ " : . ! _
Rio oocl1os Mo v " " — 2
RII 063204  ROOk POT CERMET BECKMAN 72P !
RI2 000103  |Iok 5% Yaw CARBON MULLARD i CR2S -
RI3 oootoz Itk » - _ : - ‘
Ri4 o ) | NOT yseD o o -
RIS 000472  |4k7 ¢ : , : , ‘ 2 ]
RI6 000332 3k3 . - 3
RI7 C 000683 68k 2
RI8 000 222 2k2 3
R19 00393 Nk 1
R20 . 000104  lhook - - " , o 7
R2I ’ 0Cc0I04 T;ook__,sv% %4w CARBON " : oo =
[R22 000104 |l10Ok - - _ ‘ ‘ b ]
R23 ‘000z22! 220R : ) N ]
| NOTES. cimcort DlAG. = 930300, 142.§l l:d" [ - . B —
2::2" f.‘ff“':‘:?;";,‘é?"" %x_sae.. xi# 2w m datran eemonairo__|
SEE SHEET 2 FOR LATEST ISSUE raww T oo
= T Ti2Tn T Ts [6 7 e [ 1> 20 2 [22 1~ ppw 107 DG'TAL
1t ass ﬁlslzio 2:-.';7@3:)'%0 6”!38 1 :iéjst flﬂllllz;s o .Ifagz:l:”%ihé,ag laz ||54-|‘oq-a - . o I YM" |
= T LA T A0 T MO TAg I IAD LA T RS : T 400300 (2 v 16]
J.W. 1164
‘ D - - - — - 1 ——— - —— - TR RS R
& o
‘ Eutou DATRON DESCRIPTION PRINCIPAL
PART No. MANUFACTURER o Y
R24 000102 Ik 5% Jaw CARBON |MULARD CR2S -
R25 . 000332 3k3 " " - - - =
R26 0o0l03 10k I . . —
R27 000102 |k v e - - . , -
| Ras 000682 6k8 ' . . " 1
R29 NOT USED ) -
R30 NOT UsEd -
R3I 000471  |4k7 5% Yaw cArson . " -
R32 000472 4k7 “ " " . " -
Ra3 000222 2k2 . " v . “ -
Rat ' NOT USED - ’
Ras . —
Rx L] n —
R37 o -
R’ " " ) —_—
R3 00CI03 10k " " " " ' —
R40 000103 10k " . " . ‘ v -
Rai 000332 3k3 " " " " " —
Re2 000103 10k “ . " . " -
R43 000104 100k " " . . -
Ras 000103 jlok v - - ‘ -
Res - | 000364 360K « w " " . v |
R46 000472 4k7 " " . " " —
NOTES. N DATE
datron e
SEE SHEET 2 FOR LATEST ISSUE o o IL. TITLE ‘—
s - - - T : T PR lo71 ggmssy.
= 11 = = 400300] 3"6




L

DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No MANUFACTURER PART No. Per Assy.
R47 000103 10k 5% 4w CARBON | MULLARD cr25 — r
R48 o004 100k = “ " " " _
R49 000103 10k " " " " " -
R50 3 NOT USED —
Rsi 000101 JOOR, “ " " 2
R52 000I23°  lizk " " " " " 2
R53 000123 12k o “ “ " " -
RS54 000105 M o . " " -
RSS 000084 680k " " " " ‘ " i
R56 000823 82.K " “ " " " 1
RS7 ) ___|NOT used -

13 000100 joR “ " " " 2
RS9 000220  |22R o . " " >
RGO 000220 22R . " " " -
Re! 000100 10R v . " . -
RG2 o NOT UsED -
RG3 000222  [2k2 5% Yaw CARBON| MULLARD CR2S -
R4 000222 2k2 . . . . -
| R6S Qo003 10k . . W " N -
R66 000l03 10k .o " " “ -
R67 000271 270R . - " “ |
RG8 000103 10k “ - - " “ =

NOT USED -
MOTES. save
ORE SMEET 2 FOR LATEST ISSUE ] L. e ‘ B
- T B { el T Y2 1071 DIATAL .
e T~ —-—E-—,___ : 8.
o — | = = 400300 ¢
DESIGNATOR DATRON DESCRIPTION PRINCIPAL ) MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
R70 I NOT USED ; o -
R7I “ -
R72 R , | -
R73 B Lw i I . -
R74 ooo0I24 120k 5% Yaw car8oN | MULLARD ceras I
R75 000471 470R » L T . |
R76 000473 a7k v o N o !
R77 ' NOT vsep -
R78 NOT USED o -
R 000472 4Kk7 v " " " . -
R8O 000683 o8k u " " " -
RS 000183 18k« " " " " I
R82 000334 330k o " " " " C !
R83 063202 2k POT CERMET BECKMAN 72P 1
|Re+ 000223 |22k 5% !Yaw CARBON |MULLARD CcR25 . 4
|r3s 000472 |4K] « s . 1 =
Rso 7 NOT USED ol = -
3 000I04 100k 5% Yaw CARBON | MULLARD CR2S —
R33 000103 lok w " " LR =
Ry 000103 10k = B ; - —
IR0 - NOT USED e i
R91 012002 __|20k01% 8w 50pbm MF | HOLCO ) H8C ‘ I
R92 01523 5k23 n*  w " " X |
NOTES. AT
b dam ELECTRONNGS LTS
SEE SHEET 2 FOR LATEST ISS»QE_ L B o o ) DaAmIL‘ TITLE
[ S R == ] 07 28TAL
e 1 o - EF 400300 5T gl
: PN ——




DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S ﬁ.- .
PART No. MANUFACTURER PART Ne. .
R93 » | Not used - -
R94 000102 |k 5% YaW _CAREBON | MULLARD cR2s -
R9S 00 0472 |4kT " " " " -
R96 000103 Jiok - - - " " -
R97 00 0222 2k2 " " " " " -
R98 000101 |IOOR~ - " -
R99 000104 100k * " " " " -
RIOO NOT USED -
RIOI NOT US&bd ; —
R102 000103 10k 5% Yaw CARSoN " " —
RIO3 000222 2k2 v " " " -
AN| 090046 10Kk 7 2% NETWORK | BECKMAN -|- RIOk 5
AN2Z NOT USED ' -
ANS 090040 10k x7 2% NETWORK BECHMAN 764- [ - Riok . -
A NOT USED -
ANS 09004¢ 10k x 7 2% NETWORK BECKMAN 764 =1~ RI0k —
ANG 090046 10k x 7 2% NETWORK BECKMAN 764 -1- Riok ) -
ANY 090046 0K *7 2% NETWORK SECKMAN| 764 -|~ Riok
NOTES. Co — = :
S5 SMBET 2 POR LATRST 1esuE . T mlm‘ ' .
- - CWYY R !
= —ran] 0 % o
—1 408300 |
— nom——
¥
]muon DATRON DESCRIPTION PRDWAL MANUFACTURER'S Ne. USED
PART No. MANUFACTURER PART No. Por Mooy
Cl 150002 104F 20% 16v DIP TANT | UNION cARBIDE KIOElI6 13 -
c2 150002 IOWF n  n o . " " -
G 150002 I0F »n v w  on " . R _
A 150016 | pF » 35y n - “ KIROE3S )
) 110013 * lwf 10% 250vPOLYESTER | MULLARD €280 AE /PI0OK 2
C6 101 103 *OlyF 250v CER DIsC ERIE 20! 5
c7 150006 4-TvF 20% 16v_DIP TANT |UNION CARBIDE K4R7EIG |
c8 NOT USED -
C 150002 IOuF 20% 16V _DIP TANT _[UNION CARBIDE KIOE!G -
Clo 102101 |I00pF 500v CER bisC ERIE 80l o
] I50Cc02  |lOuF 20% l6v DIP TANT |UNION CARBIDE KIOElL -
ci2 1500 16 || F " 35y« " " " KIROE 35 -
a3 150002 1OuF . » ey » “ KIOE 16 -
Cl4 110013  |O-F' 10% 250y POLYESTER| MULLARD C280AE/PIOOK. -~
Cl5 150002 15:; 20% v DIP TANT |UNION CARBIDE KIROE I1& —
Cle 102102 InF  500v cerR DIsc ERIE R0l - l.
CI7 _| Isooco02 PQlF 20% 16V DIP TANT |UNION CARBIDE KIOEIG —_
Cig o, 150002 = [IOpF v - " " . " -
c9 A L | : " |KIROE3S -
cC20 IS5O0C02 _’O,,F " ev " " " KIOEIG —
c2i 102101 IOOpF S00v CER DISC ERIE 801 -
C22 o NOT uUseb —
C23 130059 470 bFE_2Y%% 25V POLYSTYRENE| SUFLEX HSQ 470 /2% - 7 /25 |
NOTES — -
detron weee.n
! Ik "™1071 DIGITAL
! o PR.G. PCB. ASSY.
L, i = "= 4003007 e




DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No MANUFACTURER PART Ne. Por Assy.
24 130015  ,120bF 2%% 160v POLYSTYRENE SOFLEX HS B l
Cc25 10247 ) 470pF 500v CER DISC 77 CDIOEM 470PKS SSS00 bSC 2
c26 1500 16 lof __20% 35V DIP TANT | UNION CARBIDE KIROE3S -
ca7 150 C02 I0,.F 20% 16V DIP TANT “ " KIOE16 -
c18 102220 22pF  500v_CER DISC ERIE 80l 3
c29 I5001&%  lwF 20% 35V DIP TANT | UNION CARBIDE KIROE 3% -
c3o L ) "hﬂuseo . -
c3l 110005  |*OwF 10% 250v POLYESTER' MULLARD C280AE/PioK |
c3z 120020 | 220nF 10% 63v_POLYCARB| ASHCROFT A2822118 . I
cas 150014  |-68uF 20% 35v DIP TANT |UNION CARBIDE [kR6RE3S I
ca 101103  -0[,f 250v CERDISC _ |ITT CDIOK3INOOJS S55000sc|  —
€35 150002  |IQvF 20% 1Gv DIP TANT |UNION CARBIDE KIOEI& -
c3% 101103 |-OlyF 250v_CER DISC [ ITT CDIOK3 INQOJS SS500DSC -
c37 102220 22pF 500v_CER DISC ERIE 8ol -
c3g 102221 |220hF 500v v " " 2
€39 101 103 |-Olyr _250v_CER DISC . " —
c40 | NoT useD —
C4l| 110027  [3n3F 20% 100v POLYESTER | WIMA FKS2MIN |
c42 102471 470pF S00v CER DISC ERIE 8ol -
C43 102101 IOOpF  500v CER DbISC “ 80! —
c44 150002 | 100F 20% l6v DIP TANT UNION CARBIDE. KIOE.I6 -
C45 150016 |WF 20%35v = " " KIROE35 —
lcae 102220 22pF 500v CER DISC__ |ERIE 801 —
NOTES. : Frer
datron wcmee .
SBE SHEET 2 FOR LATEST ISSUE MIL TITLE
= a7 BT,
_m _ . .
=1 = B 400300 | 8"
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S e USED °
PART No. MANUFACTURER PART No. (o 5
c47 150004 |I00uF 20% 6v3 DIP TANT |UNION CARBIDE KIOOEGV3
cas NOT USED -
c49 101 1 O 2 |+Olwr 250v CER DISC ERIE 80l -
C50 10210 1 IQS}F SOOv CER DISC ERIE 80l —_
(of-]] 102 101 I00)F SO0V CER DisC ERIE 801 —
Cc52 102101 I00pF S500v CER DISC ERIE 801 - .
C53 102 221 220pF 500v CER DISC  ERIE 80| -
DI 200001 Si. GP_DIODE . FAIRCHILD INAI4B 10
D2 200001 [ " e B v -
D3 . 200001 . ) " -
| D4 , 200001 v e o + " " =
| D5 _ | 200008  |si Low Leakace 4 IN4S8A !
B 220010 _ |HOT CARRIER DIODE _  HEWLETT PACKARD HSC HIo0l /IN6263 }
D7 | NoT UseD . —
D8 wooow i} -
. R : | =
| DIo ., 20000l 5| GP DIODBE | FAIRCHILD IN4148 —
| DIl * 200001 n GP. DIODE - " IN4 148 -
DIZ . 200002 |~ RECTIFER 1A Sov  * . N400 [ 2
| D13 213006 |5V S5W ZENER : UNITRODE TVS SOS !
D4 200001 Si GP DIODE _ |FAIRCHLD IN4148 ' -
DIS . 20000! .5i GP. DIODE _FAIRCHILD - IN4148 -
bi6 | 200002  ,5i RECTIFIER A 50v  FAIRCHILD IN4OOI =
NOTES. rve
datron e
SlEE SHEET 2 FOR LATEST ISSUE B . ) . DR AN IL- TITLE 'O7l “'TAL
1o F A T S e R s
YE“:.'.'A T - - | ; J oan = 400300 Ia 4

tea



DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
DI7 20000! |[Si.GP DIODE FAIRCHILD B IN4148 -
DIg . NOT USED - _ : -
D19 NOT USED N -
D20 NOT USED -
p2! 200001 Si. G.P. DIOBE FAIRCHILD IN414-8 -
- 4,, — . . R R -
- 7 , f
- I S —
| * | - — ]
- i ) R S—
n . I 0 S
- . ' Y -
= | | j
I
NOTES s S e
O | detron v |
S: SHEET 2 FOR LATEST 1lssut * ‘ | | i :::::IL_ TITLE ,07' D|G|TAL_
‘ ' { ‘ ‘ I b~ PCB. ASSY.
X ; priv
l R [ P W 400300 |10 "Wie
‘ |
DESIGNATOR DATRON I pESCRIPTION {PRINCIPAL MANUFACTURER’S No. USED
: ]PART No i MANUFACTURER PART No. Per_Assy.
QU | 240001 "Si NPN TRANSISTOR  NATIONAL BC 184 3
| Q2 . 24000! now LA -
Q3 240007 v v ___ v . o 2N3640 2
4 | NOT useD ' . = g
Qs 240006 _!si NPN__ TRANSISTOR _NATIONAL 2N3904 3
Qo , 250004  si PNP Lo 2N3906 3
Q7 . 250004 Lhon " o " " -
T v T
Q3 ~ i . | NOT Usep -
Q9 o L o -
Qlo Lo " v+ —_—
an 240006 |si nen . f . ) 2N3904 -
Q12 . 25001 | " PNP . » I BC327 |
Q13 240007 |« NPN " R 2N3G46 -
Q4 | 240001 = " " BC 184 -
Qs 240006 |- . o . 2N3904 - ]
Qe |25 0004 4.. PNP - R 2N3906 -
A ] ‘ - .
— B } B . _
— ———t ? —
NOTES. rven
detron wcm.-
SEE SHEET 2 FOR LATEST ISSUE ORAWN II.— TITLE L
- ‘ = 1071 DIGITA
€co. . P'R'w' P“T ASSY.
oRAmNS
= o = 400300 |11 T

J.W. 3008

i

e



|
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L.G‘ATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
Mi 23001 | DUAL D FLIP-FLOP MOTOROLA Mci4013 BcP 2
(M2 - 280022 |QUAD BILATERAL SWITcH " MCi4016BcP !
M3 28 00 24  |TRI-STATE HEX NON-INV. BUF " MC 14503 BCP 7
2800 24 o ww w " " . -
2800 24 L " - - -
280024 ' " " “ -
7 2800 |5 QUAD LATCH " MC 14076 8CP 5
$ 2800 15 " " " .
280015 " " " " -
0 280 024 |TRI-STATE HEX.NON-INV BUFF . MC 145038 B¢ P -
0" 2800 1S |®UAD LATCH " MC 14076 BCP -
[ § 280015 " " " . -
280044 |BINARY UP/DOWN COUNTER " MC 14516 BcP P
1+ 280044 " . . . _
1S 290003 TIMER — ASTABLE SIGNETICS NE 555V 3
MiG ' 270058 |DUAL I-of-4 DECODER | NATIONAL LSIS6 2
Mi7 270048 ®RUAD 21/P NAND GATE | NATIONAL 4 LS OO
I8 2920 [ | 4-/IC|2516 EPROM PROGRAMIMED DATAON TMS 2516(290114 -1SS)
0419 28006¢& [250x4BIT STATIC CMOS RAM | SEE DRAWING
ores.
| datrm —
SER SMEET 2 PFOR LATEST 180UE "

14

lO7l

Dl&lTAL

ﬂ-———fi 400300 [az

i

+ M35 ALTERNATIVE = 230054~

SEE SHEET 2 FOR LATEST ISSUE

€co

DATE

cHo

DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S ]N& USED

PART No. . MANUFACTURER ng Por Q
M20 2800 66  |256%4 BIT STATIC CMOS RAM| SEE DRAWING -
M2 27 0064 . |QUAD TRISTHTE BURFER NATIONAL DM 74LSI125N I
M22 2830011 DUAL D FLIP-FLOP " MC40138cP -
M23 27 0053 A-D CHIP FERRANT! ZNA 203s |
M24 280 024 TRI-STATE HEX .NON-INV. BUF MOTOROLA MC (4503 8¢cP -
M25 280 024 " e e " " " -
M 26 280006 |DUAL J-K FLIP-FLOP “ MCI4027BCP |
M27 NOT USED ~
M23 270051 DUAL 4 iI/P AND GATE NATIONAL 74 Ls2! 2
M29 2700 55 DUAL 4 1/P NAND GATE " 74L520 2
M30 *| 290049 -I1X |4kx8 RoM- SEE PROS, SPEC s 2532 JL/PROGRAMMED ]
M3| 2800926 IK _x 48iT STATIC cMoS RAM | SEE DRAWING- 2
M32 270058 DUAL |-of-4 DECODER |NATIONAL 74.L5155 -
M33 270051 DUAL 4 I/P AND GATE " 7ZALs2]| -
M34 270055 |DUAL 4 I/P NAND GATE . 74 LS 20 -
M35 1| 2900 48-17C |4kx8 Rom -sEE PROG SPEC - ™s 2532 )L/ PROSRAMMED ]
[M36 220096 IK _x4BIT STATIC cMOS RAM | SEE DRAWING- . -
M37 280025 QUAD BILATERAL SWITCH | MOTOROLA McC 140668cP 2
IM3% 2800 71 TRIPLE 3 I/P NOR GATE MULLARD HEF 4025P 2 -
[M39 __| 280017 HEX INVERTER MOTOROLA MC 14069 BCP |
M40 230083 QUAD 2 I/P NOR GATE HEF 400| BP [
M4 | NOT USED —
M42 NOT USED —
NOTES. ¥ M30 ALTERNATIVE = 290055~ 1 1SUE N°s AS 290042/48 ResP. oare

datron ...

ORAsY IL. TITLE

ceceo O Q5P

1071

DIGITAL
PCB. ASSY.

= 400300 Ls i

]
.J;

Jw. 1164



DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
M43 290003 T:MERI/MML_E SIGNETICS NE 555V -
M44 2700493 QUAD 2 1/P NANBD GATE NATIONAL 74 LSOO _
M45 270050 |HEX INVERTER o 74LS04 \ I
M46 280025 QUAD BILATERAL SWITCH | MOTOROLA MC4066BcP -
M47 280070 DIVIDE-BY-8 CoUNTER/DIVIDER. MULLARD HEF 4022P !
(M43 280071 |TRIPLE 3 iJP NOR GATE " HEF 4025P -
M49 28300123 QUAB 2 I[P NOR GATE | MOTOROLA Mci400| BeP 1
M5S0 B NOT USED -
MS| NOT USED —
M52 270056 2 1/P NAND GATE NATIONAL 74 1s30 l
, s3 28006 MIcRO PROCESSOR CHIP | MOTOROLA Mc 6800L |
k4M$4 270023 QUAD 2 I/P NAND GATE | NATIONAL 7437 |
M55 2700 54 _ |®UAD 2 I/P AND GATE " 74 LS 08 2
56 2700 54 " “ - " " " -
M57 2700 57 DUAL JK FLIP-FLOP " 74 Ls76 |
MSS8 280009 HEX INVERTER /BUFFER MOTOROLA MC14049 BCP 2
M59 2820009 w M " n 0 -
M60, MG2 26003 VOLTAGE DETECTOR INTERSIL IcL82l) 2
[Y¥9] 290003 TIMER - ASTABLE SIGNETICS NE 555V -
éi NOT USED -
NOT USED -
33 NOT USED —
NovEs. oATE -
& t‘ u ' SLEDVRBIRES L%
-“71'@ LATEST O8VE “IL. AL D’G{TAL
==pa®.| 'O70 DIATAL
== == = 400300]14% ¢
I;NGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. L MANUFACTURER PART N_o' Por Asey.
L1 370004 100 wH R.F. CHOKE |SIGMA scio/i0o !
590004 |sLeeve- PTFE HELLERMAN ELECTRIC FEIO A/R
S90055 SLEEVE ¢ 10 sl RUBBER " . HIS CONT. BLACK 1O mm
TPis , Links LK. | 540002 22 sW6. BTC WIRE ' AR
920048 BUS STRIP MEKTRON M823 4.7 3F |
GId018 4B A NYLON WASHER 2
©3009% COMPONENT CLIP RICHCO KKU-8 |
606 00s CLIP FOR. _©0S002 ANTIFERENCE RC74 3
J,J2 ., Ja ©05002  |I6WAY DiL. Low PROFILE SKT. |JERMYN OR ANTIFERENCE | A23-200i/Y ok ICN-163- 3
' 605065  [28BWAYDIL v w ' u | AUGAT 328- A®39D ]
605 060 14 WAY b.I.L. SOCKET ASTRALUX oR JERMYN ICL 143 -$3T 22
©0S 061 16 WAY D.I.L. SOCKET n " IcL 163 -S6T 24
605050 MOWAY D.I.L. SOCKET AUGAT 340~ AG39)D |
605063 22 WAYD.IL. SOCKET AUGAT 322 — A639D 2
605069 24 WAY b.IL SOCKET " . 324 - AG39D 3
. 605062 18 WAY DL SOCKET " 318 - AG39D 2
JL3 604037 PROSRAMMING CLASS 160 " 13- 47568 1
605059 8WAY D.L.L. SOCKET ASTRALUX | lCL- 083-~S6T |
Js ©050 52  |8WAY POLARISED SOCKET o 22-0| - 2085 1
©l17010 NYLATCH PLUNGER ORDER FROM GJ FOX ¢ SONS HN3P-32-4 -| £
17011 NYLATCH GROMMET " " . " HN3G - 32| 8
T3 605102 24 WAY DL SOCKET.GOLD | CA CA-245-10SD !
410096-9 |pcs B | 1
nOTES. —
SBE SMEET 2 FOR LATEST I188UE MIL. vnulo-’, DIGITAL
E 3 = PR PCB. ASSY.

BATE

1= 40030015




DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Por q
400 379/1 | WiRe /TERMINAL AsSY. 7
J6 NOT USED . -
X 800020 |[I-6384 MHz CRYSTAL CRYSTAL ELECTRONICS STYLE D |
J7 o NOT USED =
620003 SOLDER RCB TERMINAL Lus~ | HARWIN H2105A 5
630036 STANDARD STEATITE INSUL.BEAD| PARK ROYAL FORCELAIN co. [ TYPe Ne | (18swe) 2
620007 TEST POINT TERMINAL MICROVAR .30 23
540008 7/-2 WHITE PTFE INSULATED | Ik¥rms To 8SG2I10 TYPE C 260mm |
59000 | SLEEVE MAX CABLE @3-0 | HELLERMANN -ELECTRIC _ |HIS X 20mm BLACK HELS |
590006 HEATSHRINK SLEEVE J2-4 | R.S. or HELLERMANN 399-495 oRk LVR24 20mm
601002 GOLD PIN @ 1-47 PcB MNT | AMP 60808~ |
613009 48A SOLDER TAG BRASS TIN AU 1
02003 GOLD SOCKET & 1-47 CRIMP | AMP | 60983-1 |
_ 4
NOTES. DATE
datron eee
SEE SHEET 2 FOR LATEST ISSUE ORI II.

£C.0.

== o a .

DATE

sare

=.4°°5 y ’;‘”& JE




T
'

DATRON

PRINCIPAL

DESIGNATOR DESCRIPTION IMANUFAC HRERS INo USED
LPAHI No MANUFACTURER }PART Nis Per Assy
[RI 000472 4K7 5% Yaw CARBON  MOULLARD cRr2S L4 |
2 L 000103 1ok v o S BT
R3 L, 000183 18k " " " oo R o B
R4 L 000103 ok o " L S - ]
ks 1000104 ook v w oy Lo ) o]
R6 , 000103 J0k e " L i T
R7 ooclio2 Tk " " " L " . 20
R ~oool02 gk v v " " " R
RS , 000102 HES " ! ! P " ]
RO 1 000I02 ‘lk " " " N s -
000102 Ik " " " .o o -
RI2 000102 Ik " " " ‘ " 1o
RI3 000102 Ik » E " i " B " B -
Ri4 ., 000102 e R P - t I
RIS 0060102 gk v " " IR B -
Re ) NOT USED i -
Ll i SED N e ]
RI7 R e NOT USED S — -
RIS 000102 lk oo e n " -
RI9 Q0002 Ik " " " " . o " o -
R20 000102 k v " Lo " -
R21 000472 4k7 v " " " " -
R22 000272 2k7 " " " m " 5
R23 000472 4k7 " " " " " -
NOTES. CIRCUIT DIAGRAM = 43030l oaTe
CHEck Lior o45535 o3 28.4.78 datron e o
S.E-E SHEET 2 FOR LATEST ISSUE DRAWN Il., TITLE '07' DISPLAY DRIVER
S S '139 832 55‘1 9504 Jc;"" ..37 PET) - 1081 8. Ass:
::: 28:70 w A ;2}3:9 By ™ 121.6.79 w;7~o.l|3.na~e - e 40030 I ) suos:77
4dW. 1184
’ DESIGNATOR DATRON DESCR.lPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
R24 000272 2k] 5% Yaw CARBON MULLARD CR25 -
R2S 000272 2k7 " v ! " _
R26 000272 k] " ! " " " -
R27 000182 kg » " " " " !
R28 000222 2%2 v v " " I
R29 000272 2k7 0w " . -
R30 000102 T " . -
R3I O000I02 Ik " ! ! ! -
R32 00Qlo2 |k " M I -
jR33 = 1 000102 ik __ " - I . -
F_R_34___~____ﬁ 000102 _ 3 v ) . " -
R3S | oooioz  fk oo - " " -
R3¢ 000102 Ik . -
an | 000102 )L S - e -
R3S 000472 MKk? " I - ]
R3Y 1000393 3%k . _ L " !
4 | | NOT used -
(@41 0 0066D SGK Y5 4w Casson MuLLARD cans \
NOTES. oAt
datron emee
SEE SMEET 2 FOR LATEST ISSUE DRAWN TITLE -
- 1T T 1 1 - TeowED l(gz | DISPLAY DRIVER
1 S - T 1081 PCB. ASSY
R W 400300 | 87Ny




DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy
c\ 150020 10wuF. 20% .25V DIP TANT UNION CARBIDE KIOE 25 >
c2 11 0008 O-Olf. 10% 250vPoLYEsTER| MULLARD €280 AE/PIOK 4
les-cn 1HoO!1 3 O-wF _20X. 250V PoLvester Munaen €280 AE/PIOOK °
Ci2 NOT USED o -
CI3 11000S 0 OlwF20% 250v " MuULLARD , C280AE /PiOK -
C 150020 IOVF _207% 25v DIP. TANT | UNION CARBIGE K I0 EZS -
Ccis 110005 O O|vF20% 2S0v POLYESTER| MULLARD |c280AE/PIoK -
Cle 110005 O-Olsf 20% 250v POLYESTER| MULLARD C280 AE/PJOK -
cl7 150020 IQuF 20% 25v DIP TANT | UNION CARBIDE |kioE28 -
'Yy [[-Y=2-17") |OuF 20% 250v AL ELEC Ty JFIO (0Os 256D AA ]
[V} | Not uses Sq i o -
b2 20000! | Si Gp_DIODE FAIRCHILD |IN4148 10
DS 20000! toe i . . o -
F 200001 I " | _ -
job 20000 | " ~ I . . -
20000 " ) B -
20000| v " i . o _ -
: 20000! oo v -
200001 oo - o - -
20000 W e R -
?L 200001 - - -
wOTES. -
dotron ..o
SBE SHEET 2 FOR LATEST ISSUE DRAWN TITLE
- CHeoko 1Q7! DISPLAY DRIVER
— U T 1081 Pca ASSY
oave I Dn::;:c SHEET
= W 400300 |4,
law. 116e
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
or 213005 Diooe ZENER 15V.%2wW. MDOTDROLA BZX79C15 P
Ql 250009 Si_PNP __TRANSISTOR __ | NATIONAL 2N5401 I
Q2 250009 now " " " _
Q3 250009 " w " " " -
Q4 | 240009 " _NPN " . MPSLO| 5
@5 240009 . " " " -
Q6 240009 . o . - -
Q7 240009 | o Lo B - -
(S 4240009 i " " .o o " -
Q9. , 240009 | " " Lo o -
QIO . 240009 < " " o ~ -
Q1! 1 240009 " " N R § -
Q12 , 240009 TR " " I -
QI3 , 250009 : PNP " . " | 2N540! et
@14 | 250009 D " ) B I =
Q5. . 250009 ¢ " .o Lo -
Qle , 250009 | - , et -
Q17 | 250009 “ . " . ) -
QI8 . 250009 Lo " . T - B -
Q19 1 250009 . " . SR -
Q2 . 250009 " I Lo ]
- ; , E L. -
NOTES o ro e S —
- datron e
SEEULET D ROR LATES: 1SS0 o™ ,’\—;I,—d
= ! ! | b } I ; { j 7 T Tesmo % 1071 DISPLAY DRIVER
i i ‘ i | i I l I Fleaovis “"! 1081 PcB. AS_?Y‘
Wl ! : | I i 1 i A e _[owawme T “ower
5 A R oo b b b T 400301 s




T
I
DESIGNATOR j[)ATRON EDE.SCRIPTION PRINCIPAL MANUFACTURER'S No. USED
iPART No H MANUFACTURER PART No. Per Assy.
ML . .. 280062 _  [I28x8BIT SIATIC RAM . MOTOROLA i McegioA !
M2 . 280015 _ _QUAD LATCH i NATIONAL - MM 74C 173N 2
(M3 L 280015 gt me o m _ i -
M4 . 280023 | QUAD 2 /P NOR GATE 71VMQTQ_!Z_QL.A MC 1400] BCP 2
M54 280023 i " "o I ; M -
MG i 280024  ITRI-STATE HEX NON-INV. BUFFER 4 . . McI45038¢CP 2
M7 | 280024 v o« e W " " -
M8 | 280059 DUAL BINARY UP COUNTER R MC 14520 BcP I
M9 [.270045 _  |QUAD 2-1 DATA SELECT LS TTL | NATIONAL - SN74 Ls 157 !
Mio | 280033 B8 CHANNEL DATA SECECT MOTOROLA MC (45(12BcP I
MIl 280043  [ABITLATCH/4To 16 LINE DECODER . B McC145158CP |
Mi2 270048  |QUAD 21/P NAND LS TTL | NATIONAL SN74 LS00 |
MI3 280077 _ |HEX GATE _ MOTOROLA Mci14572 i
N ), . e [
- . 571095/c _|l6wAY AP/3MRIBBON CABLE| DATRON — !
J2 e0sSto=2 24 WAYDIL SKT.GoLD I CA CA 245 l08&D |
05060 14 WAY DIL SOCKET ASTRALULX oR JERMYN ICL 143 -~ 53T 3
| eo0s061 I WAY DIL SOCKET " ICL 163 —SoT 8
- 605064 24 WAY DIL SKT. TIN PLATE AUGAT 324 - AG 39b 2
AN?2 - AN4 0A0065 _ |330kxT. 2% RESISTOR NETWORK.| BECKMANI Jad4-1-RIBOK d
NOTES. Pyee
dotron e
SEE SHEET 2 FOR LATEST ISSUE DRAWN TITLE
s HECKED 107 | DISPLAY DRIVER
tco 108] PcB. AssY.
= ‘ e B 400301 | e 7
JW. 1164
DESIGNATOR DATRON DESCRIPTION PRINCIPAL . MANUFACTURER’S No. USED
PART No. . |MANUFACTURER PART No. Per Assy.
410097-5A |PcB - - |
' @1 7010  INYLATCH - PLUNGER ORDER FROM C.J.FOX ¢ SONS |HN3P-32-4-1 4
_,G6l701 1 _|NYLATCH- GROMMET | o n "« |HN3G-32-1 4
[TPI-TPG 540001 22SWG.BTC.WIRE | AR
I _ 1 590004  |SLeeVe-PTFE |HELLERMANN ELECTRIC |FE|O AR
o | 620007 | TEST POINT TERMINAL | MICROVAR | c30 ) -
; . N
L . : , Jlr B e
. H ]
i
f i —— -
% i
NOTE® i . - - R
- datron e |
SEE SHEE! 71 o LATEST 1SSUI T Foe ' B
e i ' i i : ! ] ! : -1 |O7] DISPLAY DRIVER :
: : ; ' f : if : ; , L ﬂ;mloel PCB ASSY. . !
g T T R A & HT 400301 7 Y ]




|

DESIGNATOR DATRON . DESCRIPTION PRINCIPAL MANUFACTURER’S No. USED
PART No. MANUFACTURER PART No. Per Assy.

Rl o20056 | BK2B4 0:17 wire wound | MANN MATCHED _sEeT. (R423) (1 €Ty
R2 020001 PT.C. THERMISTOR MULLARD VABGSO 2
R3 AMO " ©:17 wWIRE Wound| MANN -
R4 - . NOT LsEd =
RS 000106 _IOM 5% Vaw CARBON |MULLARD R25 5
RG 000322 aKD M " o " " : 2

R7 ocoi0e oM v ot v M - " -
R8 0197@! = 9K7G |% 50ppm MF.  HOLCO HB |
RO 02000 . . PTC. THERMISTOR JMULLARD VABGSD , -

[RIO 1 NOT OUsSED 7 o -

RII _ loooioe IOM S%_ Y4w CARBON MULLARD e _.__lCR25 -
R1IZ  looose3 56K ! " S 2

000563 SeK " " Lo ' " =

RI3 : S B

RI4 000104 100K = » " S I B i &
i lms . Tcooz«ea ‘24K v " " , R B ]
RIG locoeez oke " " u R S S !

RIT 000103 joR M " " T 3
IRIB _ 000107 loom " " " n " 1

__R_'S LOOOIO4 ')OO_K 1l " " ’ ) —U T L ,",,, o —_
R20 1041505 ISM 1% lortm CF ALLEN BRADLEY e .2

[R2! 041505 Ismo u i Lo SR S y
R22 000222 2K2.5% Yaw cARBON MULLARD

RZ23 000391 320K " " ! " o - 1 1

NUTES CIREUIT DiAcRAM.= 430303 13 14 : b T S )

= = 1217 1300
s e omos. 18.6.81 [30-3-51 o-oe | 0OTON e
EEF. SPiEf! 2 +0R LATEST 1SSUE m ) ] T oraws 5.\1

Lib ir 1 ! zc r z 4,& 5 i © cy 8 5 "o ' o ,_,,_'_,2‘_‘-.4 up:“r;‘z v | 1071 OHMS PCB |
[ [recemseoleco s40 [ao@sT leegbed] o%0.933. 4f 4 8 ‘d};o‘l"\o"'\d""'f 1m0 1111s [ (34 [N175 ~p. 8/ i ASSY -
L: . ;542‘76 21-2-72 4.5. 79'20-6-1213-1-12. 125-10-75 |3-1- 8¢ F-mso;ls.‘t.so 3.6.80,17.6-80/1.12.80. 7 [oran |
owo | M2 | MM M MM DI T " 00=03 2 e

JW 1164

!
-

; N

!

!

DESIGNATOR DATRON ;DESCRIPHUN FRINCIPAL MANUFACTURER'S No USED
PART No 1 MANUFACTURE # PART No. iPer Assy

R24 0700927 |5TKO4B -Ol% WIREWOoUND. . MANN. . . SRS S S
R25 , o700%8 _|STOK4B -Ol% WIREWOUND. \MANN. S N I

R2G> 063204 {200k POT CERMET _  BECKMANN 72P
R27 . . OE3204 {200K = " " S i

R28 o010 UM 5% Y4w careoN

. [ MULLARD lcr2s 4
RZ9 ___lo700%e | |5K7048 -OI% wikewounD (MANN

R3O0 070095  IK2G77 -Ol% wiRewouNDd  MANN
[R31 . [o1002s C_IK2677 " “

S+

[R32 _|cooad2 _  BK3D 5%.Y4W CARBON | MULLARD . . cees : [ |

R33 .__|ocois4 |1SOK 5% Y4w cARBON MOLLARD . ce25. ! )
R34 |o0o5el {56OR = n " Lo . . L , R I

R38  icoon06 CIOM S% Y4w cARBON  MULLARD CR26 ]

R3¢ 0410058 10M 1% ICoppm CF JALLEN BRADLEY . iCC o ]

[R37 1090042 I1IBM¢ MATCHED . PAIR  HOLCO 4 . teAaR
R38 1. smM) - . [ P R D A

R39 N 1Y o R R T

R40 X S

R4 ooD4713 Q7K S% Yaw carRBON
R42 cooe24  jezoK" M M
R43 00473 k7K v .

R44 oo 102 » IK weoo -&. ' . 2

- SR e

EMDLLARD CR25 3
!

R45 ) ocoo102 IK w e i -
R4G 000562 5K ! " " ]l i 2

e - —
o-10-16 | 090N ccmos o
SEE SHEET 2 FOR LATEST ISSUE e & J T —
m ~ L I ' % I T 07! OHMS PC.B ASSY.
€co. - T ! ] - — .

B D R B S

NOTES.

- 4 apPROVI 1) | . B . .|
MR AWING H

“.‘vrm-qu h \ '3
. 400303 | 3 L




TS

DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
R47 000473 47K S% Yaw careon  |MuLLARD CR2S - I
R48 000433 43K " . " " Sl !
R4 000392 3K " I ! u -
R 50 000 562 sSKe ' " I " -
R5I| o000 105 IM oo " ! " -
R52 00O 104 ook " " " -
R53 ococoz13 27K " " " " " 2
RS54 ocoo! 04 ook Moo oo i h -
R5%5 e loOOIOS Mmoo " L " -
R5G____  _ |oooB24 |20k, ' M o i o " -
RS7 ___ |ooolod . jloog " ® w0 o " -
RS |ooo213 ek Moo o . " -
RS9 poolo4a ook " v L " -
RGO ooo123 . _p2xk M oow o w [ ! 1
|RCo! . locozma  Bmok " v w S N i
Re2  _ _ |00co222 L - R S -
Re3 . . |oooges . zek M. v B l
[RG4 ooc0338  mak M " S " 2
ReS coos2r  jszoR " M o w0 " |
|R@G . joo0c105 (M : L . -
ec1 loocoars 40K v » . ; “ _ o !
E_GB ) OOI24 ?n’aou . . B u . ]
R69 1000103 ok e w o . [ -
NOTES G
10-10 - 76 datr‘m ELECTRONICS LTD
mEi hHFrV' SO LATENT (‘SS\ii o o - e DRAWN E \] . TITLE
] ! i i +’ T[ i ! ; | 1 oo 1071 OHMS. PC.B ASSY
SR e ey
co T ] | | 1 1 [ I A o b 1™ 400m03 14 2
!
DESIGNATOR gDATR()N ;DESCRIPHDN !DWNCWA. MANUFACTURER'S No. USED
: PART No i :MANUr ACTURER PART No Per Assy.
R70 000221 ____ 220R 5% Yaw CARBON MULLARD  lcrzs ]
R7! __ 000103 |10k 5% YaW CARBON ' MULLARD CR2s -
R72 000333 |38k 5% Y/aw CARBON | MULLARD CR2S —
R73 000823 B2k 5% /4w CARBON | MULLARD CR2S ' 1
R74 | 000106 10M 5% Y4Aw CARBON | MULLARD CR25 —
ANI 090017 [100kx7 2L Networ | BeckmaN . | 7e4-1-Riook '
. P T i e
. —————— 12,
o + . :
I ; i i e
- R S R . . |
!
T N !
. - 4 S N j‘L —— —
I N I
i
NOTES. SATE

3.6.80 datr‘m ELECTRONICS LTD

DRAWN ,I‘ TITLE
| 1071 OHMS PCB. ASSY.

SEE SHEET 2 FOR LATEST ISSUE

ER 111 ‘} 1

4 i —— .
A | f T ¥EF 400303 |5 v

Dats

L !




L

DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. . MANUFACTURER PART No. Per Assy.
Ci 120029 GBOOpF 205 100V POLYCARE |wimA FKC -2 MiN i
c2 120027 10Q0pF 207 looV POLYCARB | W/IMA |FKC-2 MIN !
c3 1024970 47TpF 500V _cER DISC ERIE o] 2
<4 102470 47pF  SooV cErR Disc. |ERIE S0\ -
cS 102222 2n2fF S00OV cER Disc | ERIE 801 |
ce 101103 ) *Oluf 250V CER Disc | ERiE 8ol 4
c7 102332 3An3fF S00V CER DISC | ERIE (=) )
cs 120014 |2:2uf 10% G3V POLYCARB ASHCROFT A2B22Z18. 2
co B 120014 i2-2uF L R “ -
cio B 1oola . |O-1MF 107 250V POLVESTER| MULLARD , ___lczsoag/piook. 2
cil 150001 22MF VZ‘QA,IVG_:\/ DIf TANT |UNION CARBIDE . |K22E & B 2
ciz_ 101103 [*OuF 250V cerR Disc [ERIE R ==l . -
ci13 150001 2ZuF 20% 16V DIP TANT |UNION CARBIDE  |K22€1e -
=izl . 1olio3 1°0luf 250V cER DISC |ERIE ) . isol ) o -
cis 2100 |OpF SCOV cCER Disc | B z
Cle |02 100 1O0pF " u . S U DU -~
C'7 10z 102 i\nF " " u o SN o I
cig nzoozlt 10-47uf 10% G3V. PoL\bAzBlASHc._lz_ng ) |AzBaTIIR 1
19 150014, | G8OnF 20L 35V oip TaNT [UNION CARBIDE KRGBE 35 ]
€20 150016 JuF 20k 35V dIP TANT UNION CARBIDE KIROE3S. e
c21 |150020 i}no,ur—' 20% 25V DIP TANT UNION CARRIDE _|KIoE25. e
| c22 . '+I,Dl 103 1*OlpF 250v cER bisc ERIE ) ‘[sol o f - ]
c23 150020 IOMF 207 25V DIP TANT  UNION CARBIDE KIOE 25. | —
NOTES - —l
SEE SHEET 2+ OR LATEST 155U : “
o S T N I ! : , |
f
DESIGNATOR DATRON . iDESCRIPH‘:"\i PRINCIPAL MANUFACTURER'S No USED
PART No i  MAMNUE ACTUREH PART No iPer Assy
ce4 102101 _ _)00pf 10% Scov CeaDme (TT __,ePw 3
ces  eziol __|l0OPF 10% Soov Cez Dise. \TT Leee ]
€26 10210t _[l00pF 10% 500v ceRDISC | ITT . , €DIo -
c27 » 1OOI3 |IoonF 20% 250v POLYESTER| MULLARD L c280AE/Piook -
SR S S - |
DI o 213001 . 1OV, SwW ZENER . _.MOTOROLA 4
b2 1213001 . oY " " B u e ]
D3 L [NoT vsed i — - e P ]
hl o . Igg'r USED S ]
D5 . o NOT L%ED , ]
b NOT useED , , , R
D7 210027 |27 400mw ZENER  MULLARD . _|B2YB®c2v7 . |
D8 lzoococor  si G.p. , FAIRCHILD __N4aus L L
DD _ . iN..or USEd ; S FE N
Y [e) 213001 IOV 5w ZENER IMOTOROLA L _INSB47 L -
DI 21300 _oofov ot T O S L. S e
Di2 20000! . ___ S\ G.P [FARCHLD iNdge . -
DI3 |Nor usen - , I B ]
D4 Eooooe . 1Si  Low LEAKAGE. ‘F,MRCHH.D L INAS®A ] 3
bIS 20008 st " e e =
DI 2i0oTs V5 900 mW/ ZENER J( gl_f\ _ |szvescws o b
D17 210120 12V_400 mwW_ ZENER BRzZY8B8CI2 I
NOTES. oATE
10-10-718 datr‘m »ffcrnoﬂns L10
SEE SHEET 2 FOR LATEST ISSUE e DRAWN B.J. TITLE
ki PV 1071 OHMS PCB ASSY.
ECO. _ B [ R ,7 APPROVED B
oare GRARNG T
o P T 4 DATE Numuenmaoa _L_Z o IZ.}

J.W. 1164
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’S No. USED
PART No. MANUFACTURER PART No. Per Assy.

PYE-) 20000t Si G.P FAIRCHILD INAIA8 -
D12 20000 Si " u M -
D20 200001 S5 " " y -
D21 20000| S u u " -
D22 200001 Si " " " -
D23 200001 S " " “ -
b24 NOT USED
n2s 200001 Si " " " -
D26 20000 ! St ! o " - 0 -
D27 20000 S e R " -
D28  |200008 si  lLow Leakaee | INASBA -

- e R _

Q! 230027 . N-CHAN \J FET SELECTED | TELE DYNE. UBIAE. 7
Qz 230027 | ..MM " Lot " -

o |@s L= - T-5 B O S " -
Haa 230027 " " " Lo " -

Qs 230002 N-CHAN J FET . _.SILICONIX UI934E 6
Qo B 230027 N-CHAN J FET SELECTED !TELEDYI\JE URN4E -
Q7 230027 " " " Loor ! -

QB 230002 IN-CHAN I FET. _IsiuconX LIYAAE . -
Q9 230002 " " " ! -

RS U - o < S e e ]

240017 _|31 NPN  SUPERMATCH PAIR |NATIONAL LM 34 I
230029 N-CHAN \J FET lsiLiconix 302 4
NOTES DATE
L 1o-10-78 mtr‘m ELECTRONICS LTD
St SHEET 2 FOR LATEST ISSUE DRAWN B \J TITLE

. S8 :‘ 7}’ ! I l : { T CHECKED > * 1071 Q-‘MS QCB ASSV.
vae | | o ! oy — ORAWING [ sweer
£ S SRS SRR SOD N SR 1 s 400303 |8 - 12

JW. 1164
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED

) PART No MANUFACTURER PART No. Per Assy.

Qlz B ___.NOT usenD _ U .

QU3 240012 Si NPN NATIONAL 2N 3053 ]
Qg 230027 N-CHAN I FET __|TeLEDYNE USI4E -
QUS 250001 Si_ PNP NATIONAL BC 214 2
QUG 250011 Si_ PNP NATIONAL BC 327 |
Q7 240001 _Isi_NeN NATIONAL BC 184 2
QUS 240001 _ISi_NPN NATIONAL BC 184 -

Qe 250001 __Isi_pNP NATIONAL BC 214 -
Q20 230002 IN-CHAN J FET siLICONIX VIDDAE -
Q21 220022 IN-CHAN U FET I d30>. -

@22 . 1230029 s " " ] " _ . -
@23 .230002 " u N I o1=RaE -
Q24 1230002 i “ v S S " -
Q@25 230022 e do 4309. -

- - i —
i . e 4 S i

S S S ——

N R S L

| S i R
NOTES. * oATE

o 16-e | 00N e o

SEE SHEET 2 FOR LATEST ISSUE DRAWN B J TITLE
. TR 1071 OHMS P.C.B. ASSY.
ECO 7 T *77 -

DATE T DRAWING . SHEET
- e 400303 l 9 xR

JW. 1164
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
Ml 280022 QULAD RBILATERIAL SWITcH | MOTOROLA MC 140 BCP. 2
M2 280022 " " “ 0 : - -
M3 260069 41l OP AMP NATIONAL LF4licH 1
M4 26,0026 OP AMP NATIONAL LM212 \
MS 280025 QUAD ANALOGUE SwWITCH | MOTOROLA MC 1406 BCP 1
MG 280072 MSTABLE /ASTABLE MVIBR |R.C.A. CDh do4a7 AE 1
M7 280015 QUAD LATCH MDOTOROLA MC 14076 BC P 2
M8 280015 " v " " -
MD 280011 DUAL D FLP FLOP MOTOROLA MC 14018 BCP 1
S 4 +_ e .
I o |
|
S | _
T
— _ S S, _
L » - o , _ —=
| - | o e
| 1
NOTES. DATE
G-tZ2-78 datr‘m ELECTRONICS LTD
SEE‘SEEEW 2 Ii(_:)R ITAYEiTv ISE‘UE“ ~ - - _ ] DRAWN B J TITLE
= T 1T 1 | 1 1 T 1071 OHMS PCB ASSY
Lo 1 ; _ + 4 -4 ApPROVED
N . e . Y [ s
R B ! <100303 |10 > 12
LW 1164
DESIGNATOR DATRON .| DESCRIPTION PRINCIPAL MANUFACTURER’S No. USED
PART No. MANUFACTURER PART No. Per Assy.
RLI _ 33001 RELAY +P2W 7v HOLD-IN |P4B. - ) SEE DRAWING \
400372 /2 wire [TeemmaL Asay . [~
Lo e —— . i
o092 - [OHMs  PCB. e !
I— . ; , ,,; -
| 1439112 ,RELAY BRACKET. IKDP - |
I , . . N S,
| 1540008 17/0-2 pTFE INsLATED WHITE | o lrvee c 280mm.
o 5490002 22 SWG TINNED COPPER WIRE . I B AR
- 520001 'SLEEVE NIAXCABLE & 3O |HELLERMANN ELECTRIC  |HISX 20 mm BLK HELSYN =
i B . . : i
i 5 590055 SLEEVE Z1-0 SIL.RUBBER HELLERMANN ELECTRIC |
| Lo2001 IF.SV. TERMINAL ‘MOLEX
“ 1571095 /c |I6 WAY AP\3M RIBBON CABLE | DATRON S ]
B ]'[605060 14 WAY biL  SOCKET lASTEALUX _|ICL-143 - 83T S
- 1605061 le WAYDIL SOCKET +A5TRALUX ICL-163%-©6T. 2
N | 05053 qu WAY _POLARISED SockeET [MOLEX 22-0Ol - 21285 )
NOTES TR —
10-10-718 datrm ELECTRONICS LTD
SEE SHEET 2 FOR LATEST ISSUL ORAWN e e
Ao bt . . Lo , B.J.
s Jo | ] | : : 1071 OHMS PCR ASSY.
eee L3 ! )[ | i ; A
! | ! ; : ey D
| D N S ; 400303 (M -2

JW. 1164



!

{PRINCIPAL

DESIGNATOR DATRON DESCRIPTION MANUFACTURER'S No. USED
PART No. :MANUFACTUREF( PART No. Per Assy.
| j J_ , N - e
I } S R . .
L. _eloo4 SCREW M3XGwm STEEL FpzIPAN ZiNC PLATED .GKNL 1
| 113005 WASHER M3 INT /SHAKE PROOF| GiKN_DISTRIBUTORS 2INC._PLATED 2
I T _ :
Lo 0IS00D2 NOT M3 FuLL HEX STEEL . ZINC PLATED 1
L |©ISOD5  INUT 3-48UNC Ful HEX |STeeL - " )
- . lk(elle] _INYLATCH PLUNGER HNBP |ORDER FRoM C.l.Fox 4 Sons. |HN3P -32-4- 1 4
| J@!TOll._ INYLATCH GROMMET HN=G HN3G -32- | <
| ) _|e18002  |ToS MOUNTING PAD TERMYN ToSi8-004D f
| G20003 SODER PCB TERMINAL LG | HARWIN H2I05 A =3
_____ B 630024 STANDARD STEATITE INSUL BEAD. |PARK ROVAL PORCELAN co.  |TYPE No2 (1& SwWG) 8
620007 TEST POINT TERMINAL MICROVAR c 30 1"
@
7
NOTES. DATE l
— |°—|o— -’e @ m ELECTRONICS LTD
SEE SHEET 2 FOR LATEST ISSUE DRAWN B .\J. TITLE i
s CrecKeD 167) OHMS PCB Assy
ECO.
DATE m:ﬁ SHEET
oHKD, PATE 400303 12 o 12

J.W. 1164



DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’S No. USED
PART No. MANUFACTURER PART No. Per Assy.
el 000333 A3K. 5%. Yaw CARRON MuLLARD ce25 2
22 000824 a2k 5% Vaw CARBON | MuLLARD cees |
e3 000223 22K 5% %W CaemoN | MuLLARD cer2s 2
g4 000222 K2 5% VAW CaReON MULLARD cees 3
e5 ooooL ook 5% Jaw CaceoN MULLARD cens 3
RG 000104 100k 5% Yaw CagBon | MOLLARD cees -
e7 DOOook 100Kk 5% AW CAzBod | MuLLaed |ce25 -
[3-) QQol102 Ik 5% Y%w CARBON MurLLazd CRr2s 2
ke [ 000105  [IM 5k 4MCaREoN I MuLeARD - cr2s 3
_eio . 0oolos LM 5% Jaw CArBON MuLLAeD cers -
el | ocoolios (M 8% 4N CaeBOM fMpt._L_ﬁgp o cees -
B _2,,,",7-, ‘000103 10k 5% '4w caemon | MoilaeD cezs
R13 YY) 10K 5% 4w CARBON | MULLAED _ |lcees -
 Ru | 000103 10K 5% Jaw CARBON | MULLARD ] cezs -
T RIS ; 000222 ZK'Z 5°/n w CcaemoN | MuLLaeD . cees - ]
R1G | 00223 |9.7.x 5% 'aw CagBON . MuLLARD  |cees -
217 | 0oo 103 10K 5% Yw CARBON  MULLARD ) cers -
e’ | osnz SiKI 1% Yaw MF wr-_me 4033C 1
e . a10123 'B002 61% 5 ppm/c WW. MANN (KELVIN) | Mx 125-B (ep-o1) \
een . olo24 | 208 0% 5 ppm/% wwﬂ MANIN MX125-8 ]
eel | olows 92 0:1% Bppm/c w.w MAUN |ax 118 BT 1
oeeR | o106 ] IR O1% 5 ppm/°c W, MANN [LRz0OBL ]
R2D | 000222 | 2K 5% YW CagBON | MULLARD ce2sn -
NOTES 92 10 i T e
T u;-zs'.:l 2?2;1 ﬁ"s‘g l i7 JuLy T i datf:ﬂfl ctecrnowes o |
Wj“; g A:“ wg I ’29 ‘ '2 l 1o T 18 “Wasmpl | cueeeNT Pes
ol 012,287 | o\" 1048 lvognmimo«_;_n[@ 1189 (080 e -
LT:'i g T IZS 2;:9079 24.9.79 | 25-10-19|4 T’G 1.80{14 4”0:_ T.7563 12 - ) ::::':&b400504 L—;z»jfsv
| | a
DESIGNATCR - DATRON (DES& (AR AR TELN ),PH',N-’.!PAL MANUFACIURELR'S No  USED
‘IPART No i  MANUFACTURER PART No. Per Assy
000102 LIK 5% Yaw CaeBON MuLLaen | ceR5 . -
==y oal 0.1% Seem/c ww MANN LRSOOBU !
_ oo0333 ‘33K 5% @WA_F?"}E?QN“,_, MULLARD | CRas -
000221  220R5% /AW CARBON . MULLARD | cRas 2
_0o0022! 220R5%, faW_CARBON MULLARD | cR2s -
,.000103  [lok 5) 7AW CARBON | MULLARD __ | cR2S =
) ?_ e e e+ e e e = ._
| SO S
a | 150020 |10uF 25y TANT LNION  CARBIDE KIOE25 2
. c2 | 1Boo=ze lOuF 25v  TANT ) UNION  CaRBIDE Kioe?s -
c3 101102 \DnC 250V  Cee Dusc ERIE [e)) |
[ ca 7 sooia | @BOGE 350 20% TANT " DNION  cAeBIDE KRGBESS 0
s | mooie [luf 35V TANT _L LNION  CARBIDE. KIROEDS 2
| o | mooa ) lu( 350 TANT | _uNION_caemDE KIRO E35 -
c7 *| 10241)  410pF 10% SOOV CER bisc 1T j_.ebo __ |
% 102331 1 330pF 10% 500V CER bisc ITT . D10
cs 02|01 IO0PF 10% SO0v CER DISc| ITT cblio I
c9 1oo13 100N 207 POLYESTER MULLARD C280AEPIOOK 1

4+ VALUE CoORRECT

noTes WVALLE COPRECT IF E1O MANLFACTUBED BY MANN - TYPE MX125-B

< 1€ RI9 MANUFACTURED BY KELVIN - TYPE EP-OI
SEE sue’ 2%'# LATE%? |s'§‘u°£ USED WiTH RLI. RL2 ALTERNATIVE

DATE

1T Jury 79

mtrm ELECTRONICS LTD

DRAWN

CHECKED

TITLE

CURRENT P.CB.

DATE

T Anc304 | @

SHEET

o 7

J.W. 1164




DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
] 20000! 15mA. 75« GP. 8L DIODE. FAIRCHILD. INA- 14D, 3
02 200008 200mA.125v. LL. SL DIODE. | FAIRCHILD. JELLY-VS 3
D3 200008 200mA 125V, LL. SL DIODE.| FAIRCHILD. INASSA. -
D4 200008 200mA. 125\, LL. SL DioDE. FAlREHILD. INASBA. -
D5 20000l! 75mA. 15v. GP Si DioDE. FAIRCHILD . INZIA S -
DG 20000\ T5mA . 75v. GP. SLDIODE. | FAIRCHILD. INAI4 S -
D7 20000\ 75mA. TSV. GP. 5L DIobE. | FAIRCHILD. IN4A R —
D& 20000 | T5mA. 15V. GP. SiL DiopE. | FAIRCHILD. INAIA S -
09 NOT USED
DIO NOT UsSED
DIl 220020 FET DIODE. 100pA e, TELEDYME. PADIOO 2
D12 220020 FET DIODE 100pA g, TELEDVYNE. PADIOO -
b3 200022 A, 400V.GP Si DIODE. | MOTOROLA BY252 4
Di4 200022 2A. 400V.GP SLDIODE. | MOTOROLA BY2S52 -
D15 Rooo22 3A. 400V.GP SL DIODE. | MOTOROLA BY252 -
| D& 200022 3A. 400V.GP. SLDIODE.| MOTOROLA Byasz -
| + B
— e I § . - .
NOTES DATE .
¥7 JuLy 79 datron .o
S: SHEET 2 FOR LATEST ISbUt _:[ o _ :::::D TITLE CUQQEMT PC.E
£co . I i rPmOVED
e e e T W S S + S 400304 |47
JW. 1164
T
DESIGNATOR DATRON EDESCRIPTION PRiNCIPAL MANUF‘ACTURER'S No. USED
PART No H MANUFACTURER PART No. Per Assy.
Al NOT USED L
‘a2 | 250000 | Si PNP. TRANSISTOR. . NATONAL. | Bcaa/Toie 2
- . 250001 | S PNP TRANSISTOR. |, NATIONAL. Bc24/ TOIB -
- i NOT USED :
|06 I | Not used .
a7 . 230003  N-CHAM JFET. | TELEDYNE. uia2? If 1
| aa | 220025 N - CHAN J FET. T TELEDYNE. BT AF 2
a2 | 230002 N - CHAN J FET. | TELEDYNE. UI224 JF }
Qi | 220035 N - CHAN J FET. - TELEDYME. U\BAT IF -
T " 2B0O0IE | QUAD D-TYPE LATCH MOTOROLA MC |40TG BCP 2
M2 280011 DLAL O FUP FLOP MOTOROLA MC'1401D BCP |
M2 L80015 QUAD D-TYPE LATCH MOTOROLA MC 14076 &CP -
M4 2100592 T > DARLINGTON DRwER speaGLE/ EXAR ULM2004A | ¥e2204cP \
M5 | 2eo027 T4 OP AMP FAIRCHILD LA TIAHC. \
NOTES.

SEE SHEET 2 FOR LATEST ISSUE

DATE

7 Juwy 79

datron ccomew

DRAWN

CHECKED

TITLE

Cueeent P.C.B

DATE

T 4ccnos | 8'F7

.



DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
Ani NoT USED o .
eL) »* 330017 RELAY ReeD Low THEBMAL . omé&:: ) G2E 182PH 2
RL2 ¥ 330017 RELAY REED LoW THERMAL. ' OMRON G2E \82PH -
RLD 33001 RELAY 4P2W 7v HOLD- IN Pés SEE DRAWING |
| el4 _iw_g@gc_:ue_ __|RELAY 2P2W 7v HOLD-IN | P48 ___|SEE DRAWING ’ \
El 400319/ | MoLEX Teamiiar/ Wiee Assy DATenN 1
| _410104- & A [PemTED CiecuiT Boaen | s |
L . T 45212 Reiav Beacket ; , ) g 2
| " 540008 7/ 2 pTeE msuu-rsn WHITE w«es ) o i TVPEC- 80Tmm TsTaL
T 620007 _Tes-r POINT TERMINAL MIC&oVAR 7 c3o R I S
52000\ :SLEE\IE._ ELAC\{ ) : v-_lagx.eew_xgwaréé_r:g\;c_:  [HIBx20mm HELYSYA \©
i 60505C  ,CRIMP TERMINAL . MoLex . j4809-TL. | 3 |
Ji 57109s/c ue WAY AP/3MRIBBON CABLE . DATRON ] | o L
| G05060 I4-WAY D.I.L.SOCKET . ASTRALUX 0% JERMYAl | ICL-143-S3T | \
&G0506| ‘IGWAY DI.L.SOCKET _ ASTRALLX OR JERMYN | 1CL-1G3-5GT -
i Go505! [AWAY POLARISED SOCKET  MOLEX (22-01-2048) @aT-4- Loood
93 Go5052 B WAY POLARISED SOCKET MOLEX (2-01-2885) e4n-® |
| J2 605053 |\'2.WA~( POLARISED SocMeT | MoLex (22-0-225) 412 b
605057 [ CRIMP TERMINAL . MOLEX 48092- GL 8
NOTES ¥ ALTERNATIVE 330014 or 330013 ,’ T T
17 Juy TR : dEltPQﬂ Ccvccromes 1o |
. L i ) |w' | ! i r r,‘.::,,:: 1|' “ CoReENT PC.B.
o ‘ X ' ’ : ! ; 1oy ]
et l P L L T PWacomea (677
W 1 iea
Y i 1
DESIGNATOR DATROM ::-)E‘Q( Hie N MANUFACTURER'S No o I5ED
PART Ny, PART No Per Assy
e B __@eliooca sczew M3x Posi PaN » z ~_
) . _e3005 msaez VES NT/sHAKEPR.ooF 2
_L_ 6|5002 . i NL)T M3 EL:\\:L HEX _M__T» o 'a ]
[ ’ &15008 NUT 3-48 ONC FOLL HEX o ) T e
T " e3ol4 "WASHER M2:5 NT smxspm ' . T
:_ N o o _G,Tvdfo "NYLATCH PLUNGER T T uNae 32-4-1 a4
| enon NYLATCH GeomveT o Lewze T 4]
| 620008 sowoee PCB TeemwAL u.\e. HARWN ThoiosA 3
| . e30024 XSTANDARD STEATITE INSUL. aew PARK ROYAL PORCELAIN CO, | TYPE No 2 (16swe) [ ]
L i 220082 Fuse HoLoeR. 2Dwm P/ MTG| BeLLNG ELEE L L L'ZOQ2 L
. | 92007 7 ’Fuee IGA{:iqu Ac.nue. 9.an easwmu A . =80-1eF- 'zsov o]
. 520004 r%l:EEVAE, - PTFE _ |, MHELLERMANN ELECRIC  FEio . AR _|
590055  |SLEEVE gI-0 SIL.RUBBER CL Lt |HiSCcoNT. SLACK . 3Omm ]
A + I B I
. r o S R S R
NOTES. e
v I740LY 19 dotron ..
S: SHEET 2 FOR LATEST ISSUE :::‘::n TITLE CUEEEN‘T PC&
ECO. . _
o T 400304 | TN

JW. 1164



DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’S No. USED
PART No. MANUFACTURER PART No. Per Assy.
R\ oo0123 12K _S%_Yaw CARBON |MULLARD, CRrR2S 3
R2 ooco3s2 ks " " ! ! 6
R3 O@332 3IKP [ u I [l ) I -
R loooioa ok Moo M ! ' 6
RS cooi23 1zt " Lo ! =
RG 00222 2Kz "¢ woop ' 2
R7 __|ooo 222 TS T —— ! -
) .. |ooeizs T S . =
RS ___ |0oo233 33k 0! S o ! o
g0 1000562 [ELT " " B " o " \
R _oc0108 ok < . o -
RIZ joooios Ty . . . . . - |
Ri3 {000332 3ka e on " e -
RiI4 000103 Jok. v " " bt ? -
rms 1000332 3k3 » “ " " o — =
RIG 000332 i3k3 v " " " L -
i 000681 68R " " " " o | 2
ey 00068! Bor v " " " IR ! -
‘Ri9 000332 3k3 v “ " oo i -
iR20 000103 Jok v " u " o ; -
'R 000103 ok . " Lo i : -
R22 0o00I03 ok - " " " Lo e =
{ ! x i
T
datron .o w
SEE SHiEE TS §OR LATLRT L5008 HRILNS
S Tacla s e 7 | g s ; REAR INALT / RATIO
. Reesejwo/esr 212 |98l | g B |<>s'.=»t 116G |99 1329 ; ASSY. [
v,_%?: 561 2 ;-‘6 w e oo 1224 30124 9. so]{aa 288-7. le 11 B ey |38
DESIGNATOR ‘ DATRON DESCRIPTION {PRINCIPAL MANUFACTURER’S No. USED
;PART No. QMANUFACTUREP. PART No. Per Assy.
€I | 150022 _|202F 20% 35/ DIP TANT :UNION CARBIDE _ _  K2RZE3S 2
c2 . 150022 |[20n2F 20% 35v DiP. TANT | | UNION _CARBIDE | K2R2E3S -
cy 150020 ___ \OpF 20%25v DIR TANT | UNION_CARSIDE [KIOE25 2
ca 150020 __ IOpF _20%25V DIP_TANT | | UNION CARBIDE [ KIOE25 -
cs 102101 [l0ObF 10% S00v CER DIsc | ITT B cbio {
6 110013 l0OnF _20% 250v POLYESTER | MULLARD C280AEPICOK (
c7 o 150014 680nF 207, 35V DIP_ TANT | UNION CARBIDE KR6BE. 35 2
ce B 150014 680nF 20), 35V DIR TANT | UNION CARBIDE KREBE3S -
NOTES. o
23' 9'” dah‘m ELECTROMICS LTD
SEE SHEET 2 FOR LATEST ISSUE DRAWN “_,__ TITLE
— — REAR_INPUT/ RATIO
1061/1071
o TET 400307 |4




DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
I ____20000! %75.4 ISV GP. Si DIOBE |FAIRCHILD o INGI4 8. 8
bZ 200001 Lottt Tt el -
b3 . |2ooool [ . ] . B . -
64 20000t Lot ot N R S -
b5 . .200001 . " " A N - =
06 200001 “ " LI " B .o R B ——
—u7 20000' . " " " " " " =]
D8 ‘2oocool " v e . . i =
I - e -
e
1 R . , I, ]
Ql 240001 Si1 NPN TRANSISTOR  NATIONAL .BCI®4d /Tow. I — 4 ]
Q2 240001 L - - : oo e T ]
a3 250001 S1 PNP TRANSISTOR NATIONAL BCc 214 /Toia .2 ]
94 ) zsow' R " n . ) " . “ _‘_‘ it ]
Q5 24000I Si NPN TRANSISTOR  NATIONAL ‘BcI184/ ToI® R i
Q6 24000 W " U . - i
IM1 280011 DUAL B FLIP- FLOP ‘MoTorOLA ‘MC 14013 BC P . i |
Jdi Goao3e COM.PIN.STRIP ©F 10. HORZ. TYPE. ANMP HesTdo-o ' 2 |
Jz J3 [SO5052 8 wAY _PoLARISED SockET. MOLEX (22 -0\ -2085) e4Ti- B~ 2
NO1TES . N e
datron comeo. |
i : |
i i i | : REAR INPUT [ RATIO |
: ; » j ' . . AssY. !
: i : e e iy
i ; ; . . i LM 4oom07 5 ,__E»j
:
DESIGNA f DATROMN WSURICTION IPRm;( Ay MANUEACTURER'S iNG. USED
i PAR T CMANUEAC ! e i< PART No [Per Assy
__ .6odo33 FLAT WAFER Pin (4wAY Gotg) MOLEX .22 - 27-2041 [ sod .3
60505| A WAY POLARISED SOCKET MOLEX 22-01- 2045 A ]
— _A00379/4  WiRe| TERMINAL AssY. HOLDEN CORBS ’ ; 6
L 400379 /5 T R T “ - SR S
RLt 4 RL4 . 330018 _[RELAY 2P2W 7v HOLD-IN PdB | SEE. DRAWING 2
[RL2 ¢RL3.. 330012 _|RELAY4P2W 7v HOLD-IN Pd8 |SEE DRAWING
I L i B . _ — e
40106 = £ [COMPONENT PCB. o o S {
410132~ 4 |RELAY PCB. R e _ | I
. o . § L |
450185~ i SoCKET PLATE : |
45024) - ! RELAY BRACKET B !
540002 Z25w6 TiNNED COPPER wWiRE AR
540008 7/.2 PTFE INS. WHITE WIRE 140 mm
NOTES. o
s_ -7 datrm ELECTRONICS LTD
SEE SHEET 3 FOR LATEST ISSUE DRAWN TITLE
- ___B.d. ReEAR inpPuT / RATIO
£co. m AssY
DATE DRAWING SHFET
oo, "R 400307 l 6 > 8




DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’S No. USED
PART No. MANUFACTURER PART No. Per Assy.
590001 SLEEVE MAYLABLE @ 3 Dums |HELLERMANN ELECTRIC . WIS X 2Duw bLK HELSYN 23
§90004. SLEEVE - PTFE " “ FE 10 A/R
02007 _REWY sockeT ZPoLe  FeB Moot Porrer £ BRUMFIELD 27E212 |
_ |6DZ200® RELAY SockeT 4foce FReg Moot . m 27e 213 1
Ji10,J1 Godoos TwaY Pua PwEL MouNT ;va CONNEETORS M7P 2
. . |60500% [T WAY Socket _ (PYE__ CONMECTOR MTS 2
GOSO60 114 WAY DIL SOCKET | ASTRALUX o2 JERMYM [1lEN-2.46-54T o A23-2023Y B
I . |oSOs7 . |CRIMP TERMINAL __ MOLeX . |4ec’-aL A
| . |eoeoo! JLoekiNG  Hoon- . PVE CONNECTORS. MHN 2
= 1Goe0oZ JNOT .. .. . ,PVE coNNECTors. . MN__ 2
I _|eoeco3 WASHER O e iMLwW 2
S T . — I -
I Glloo4 Sckew M3XGmu STEEL Po2i- PAM. ZiNc PLATED . GKN . | 7
I Glloo7 |ScREW M3XGuw STEEL POU-COK. Zuic PLATED . GKN . | | 7
8 GlIo1G. t M3XBuu o« oo OPAN e . | 4
- * B . e DU
L 612020 STANBOFE MYLON M3 1D TRAWSIPILLAR. WK, ELECTRONICS| TPI/G:S /1D /M8 /1/1 S
! L I
NOTES T T .
5-3-7> : datr‘m ELECTRONICS LTD
SEF SHEET BFOR (ATEST 18SUE . T e
R ! | I ' ‘ ; ' REAR I1NPUT [/ RATIO
1 1 ' 1 ! } i i { l T AssY
‘}r E I ‘ ! j } : 1 ! DRAWING l SmErT
+ T $ NUMBER 1 o
Lo e Lood 1 | i 1 1 acoscr (7 =+ 8
TW kA
T ! T T
i ! :
DESIGNATOR : DATRON EDESCR'PH()N PRINCIPAL MANUFACTURER'S No. USED
| PART No : | MANUFACTURER PART No Per Assy.
T ' J
_ o [G(3005 | WASHER M3 wr/suaxereoocsr. GKN DISTRIBUTORS | Zinc PLATED 3
— - L O
I G150 NUT BBA FuL HEX STEEL | Zinc PLATED 2
G15002 " MR - v " . 2
e L300S CLIP For P 4B R0 ZPoe ReLAY) Porrer 4 BRuUMFIELD 20c 24> : I
30028 CLIP For Pe4B Rio4PoLe REA|  « o 20c 250 |
. _ B - o R R I S S R
000D, bPDT SUDE SwWiTcH. 5-5022¢b0O3-0 + |
. 1 I . 4 s™e 2/ Pce Mo,
NOTES. DATE
5—3-73 datr‘m ELECTROMICS LTD
SEE SHEET 3 FOR LATEST ISSUE mmB TITLE
i cuecxenﬂ ReAm INFUT /RAT‘IO
£.CO. AseY
DATE DRAWING SHEET
CHKD DATE NRER L OOBOT ]’ oF .




l

DESIGNATOR DATRON DESCRIPTION ‘ PRINCIPAL MANUFACTURER’S No. USED
PART No. MANUFACTURER PART No. Per Assy.
R1 o002 IKO 8% Yaw cARBON |MULLARD CR2S ]
R2 000682 6K8 v u " " S |
R3 o920001 PTC THERMISTOR MULLARD VABGSD 2
R4 020001 " " " " -
RS o0eeloz IKO ¥/8 sa VerticaL PoT|BECKMAN 72X\ )
RG& [aY=Y=]la¥] 100K 57 YAw CARBON  |MULLARD CcrR2S |
R7 0710128 21kS[ 0% wire Wounn|MANAI MX 125 !
rR8 010066 10K O-1% Wire Woonn |MANN MY 125 )
cli 101103 O-OluF 250v cer bisc [ITT CDIOKIINOOJIS $5500sC! 2
c2 101103 O-OluF " " " " " -
c3 ¥ 102330 33pF SO0V cER BDISC |ITT CD10PG 33 PoJS s55003C] Ik
c4 102330 33 pF " " " " " \
cs 110013 O-luF 207 250/ PoLYesTER|MULLARD c 280 AE/P 100K }
NOTES. ¥ ONLY REQUIRED WHEN Mi ALTERNATIVE (TYPE I0]) 1 LSED. =
CCT DIAG. 420308 . oATE datr!m
CHECK PROC 4AGDO3DB. CHECK LIST 410308 22-11-78 . i _evecTromics Lo
SEE SHEET 2 FOR LATEST ISSUE DRAWN B \.‘ TITLE
y ANALOGUE oLTPOT
Iss. l ] 2 3 CHECKED
eco a5t | 907 | 945 ’D PCE& ASSYV.
oate  |2712:78 |20, 10.9.79 DRAWING SHEET
owo M &r& 400208 |2 *4
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
Di 213001 10V _Sw _ZENER MOTOROLA INS347 4
b2 213001 ov.__ = " - " -
Ml ¥ 260002 oP_AMP FAIRCHILD MATAIC 1%
M2 260026 oP _AMP NATIONAL LMZIZH 1
400372/4 WIRE /TERMINAL AsSY HOLDEN Coepe 5
410107-3 PC.B. 1
450186 —| SOCKET PLATE. 1
510600 7/-2 pvc insuL (Back) wirs - 50mm
510222 . 7/-2 pve insuL (RED) wire 50mm
S5d000! SLEEVE MAY cAdLe 05 3-0 HELLERMANN ELECTRIC HI5 X 20mu  BLACK HELSW 2
SO5S007 SWAY socKkeT PVE CONNECTORS M55 {
N GOS052 8 WAY POLARISED SoCKET | MOLEX (22-01-2085)e471-8 -] 1
NOTES¥ Mi ALTERNATVE 260025 (LMIO). Fren
! 22- (-1 daﬁm ELECTRONICS LTD
SEE SHEET 2 FOR LATEST ISSUE DRAWN B \_f TITLE
oy e AMALOGUE, ©ULTPOT
€co. PCB AsSSY
DATE DRAWING SHEET
oo, oATE " 4o0z308 3 o4




|

DESIGNATOR DATRON DESCRIPTION . |PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy. I
[Flelri==)] LOCKING  HOOD PYE CONNECTORS MHN ]
606002 NUT u u MN I
G6OLOO3 WASHER “ “ M LW 1
&1 2019 STANDOFF LocKING TYPE 7/B iiYlod:  RICHCO LCBS-14R =
&20003 SOLDER PCB TERMINAL LUG | HARWIN HZIOSA 2
G30024 INSULATING READS . STEATITE. GYPE _no2) .
&20007 TEST POINT TERMINAL MICROVAR c3o 5
¥ 604005 5 WAY PLUG PYE CONMECTORS. M5P. \.
*lGnoic Sceew Posi-Pan MRS 4
*¥|GlI3005 SHAKE PenoF WASHER M2 A
NOTESH RTrTED AT FINAL ASBEMELY. oot
28— "78 datr‘m ELECTRONICS LTD
SEE SHEET 2 FOR LATEST ISSUE DRAWN &.J. TITLE
P eckes ANALOGIUE OULTPULT
€co PCB ASsY.
oATE v R DRAWING SHEET
— DATE NUMBER 400308 4 x4

e vaes



T T
DESIGNATOR " DATRON gDESCRIPT!()N iPRINCIPAl MANUFACTURER'S No. USED
'PARI No ; | MANUFACTURER |PART No. Per_Assy.
;’ i
E7 B ;909\23 ) :12;( 75% 4w quké—;;~ -“— _TV MULLARD e Icizjz"s‘ 2.
R _MNoT uses [ j -
ooz 1BA 5% Yaw  CaedoM. | MuiAeD ce2s 3
' o . NOT LgED ! o ! -
ooz 2K 5% 'aw. CARSON. | MuLLARD ceas -
e loooeen 2K2 b VAW CAREON | MULLARD lce2s !
e7 ; NoT USED . i -
e T Tworuses R o -
X wen. . -
Rio _ oopséz ¢ Vaw _CARBON MULLARD cr2s I
Ry 000103 oK 5% Yaw cARSoN | MULLARD cR25 4
[RI2 | 000105 IM 5% ‘4w cARBON. | MULLARD CcRZS 1
_RIS o ﬂ L L NOT USED N -
_R_l4- - _999!03 o 10k 574 Vaw CARBON MULLARD CR2S -
RIS 1 . _INOT used B -
RIG 000332 3k3 5% ‘'aw CARBON MULLARD CR1s -
RIZ. .. _jNoTuseD -
RI8 00063l {G80R 5% '4W CARBON MULLARD CR2S {
RI9 000332  |3k3 5% Yaw CARBON MULLARD CR2S -
R20 000103 1ok 5% ‘'Yaw CARBON | MULLARD CR25 -
RrR2/ B 000103 IOK 57, ‘4w CARBON | MULLARD CR2S -
NOTES. yer
2 MAY T2 mw cacraemes Lo
SEE SHEET3 FOR LATEST ISSUE DRAWN TITLE
- . T 2.5 3 4 s & = s w CRAR WPUT ASSY
o mmjﬁr? Sei_[i10S4 [10gs | 1167 | 1199 [1328 1061/7!
-z::z 'omn_s‘nwn 25 oCT NV T zmao 22.4.90(23.9.80(24.2 &} ,Z:‘Q‘a Ty v o 400386 1 A",
JW. 1164
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Por Assy.
cl 150022 2,2F.20% 3Sv_DIP TANT. | UNION CARBIDE K2R2ESS 1
c2 NOT used -
c3 NOT USED -
ca Isooz20 I0pF 20%25V. DIP_TANT. | UNION CARBIDE KIOE2S l
cs 10210l 100bF 10%. S00v. CER. Disc | ITT coo !
Co IHool3 JOOnF 209, 250v POLYESTER| MULLARD C280AE P100K 1
cz 150014 680nF 207,35V DIP TANT | UNION CARBIDE. KRG6BE3S i
I S 1
,,,,,,,, H JS S _— _ 4 _
i T
NOTES DATE
, 23.9.80 datron s
A e e et B s Tk ™ Rear pur Assy
o T . 4 Zi o B {’ I B 106t/101
E:F_i,} T ot e } J(L i WEE 400380 l '8

JW. 1168




DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’S No. USED
PART No. MANUFACTURER PART No. Per Assy.
ol 20000\ ISmA. 75V GP Si DIODE FAIRCHILD IN4IAB 5
D2 NOT LSED . -
D23 200001 I5mA. 75V GP SiL DIODE FAIRCHILD IN4 4B -
D4 NOT LSED -
Ds 20000] .75mA. 7Sv_GP Si_DIODE FAIRCHILD IN4148 -
[=]) 20000 75mA 7Sv GP Si DIODE FAIRCHILD IN4i48 -
D7 200001 7SmA T5v GP Si Diobe FAIRCHILD IN4148 -
SO 4 I S —
ol |2accar [SL NPN TRansisTOR naTional _eciea/Tol 2
Q2 . _NorLeen - ot
03 250001 SL PNP TRANSISTOE | NATIONAL Bec214 /To18 !
o4 . NOT LSED. -
i NOT USED . S N - ]
. 24000I |Si NPN TRANSISTOR ] &84/ TOI8 —
S R “'\‘ - + - g
M1 fzaoou /DUAL B FUP-FLOP o MCI401s BCP !
L L i L N e -
| !
S -t f b S e
11 | eo4oms ITCW' PIN STRIP OF IO HORIZ TYPE | AMP o |ez1408 2
32,33 GO5052 iBWAY POLARISED SOCKET | MoLex (22-01-2088) ©471-8- 2
NOTES. SaT T
LYVIVA L) dotran ...
SEE SHEET 3 FOR LATEST ISSUE DRAWN TITLE
— g l } q B e W.G. SMITH . REAR INPUT ASSY.
oo — 1 I ,i. i . A]» R CHECKED '061/7‘
! + f S —{ AmROVED -
DATE | i DRAWING [ SHEET
I LT b e | 4003860 | 5 s
| i !
DESIGNATOR DATRON DESCRIPTION !PR!NCIPAL jMANUFACTURER’S No. USED
PART No {MANUFACTUREH [PART No Per Assy.
J4436 ©OA4033 |FLAT WAFERPIN (4 WAYGoLD) L ST - S
Js ©050s! 4WAY POLARISED SOCKET | | 22-01- 2045 ]!
+ e e e - e e P ; i
400319 /4 WIRE /TERMINAL ASSY | HOLDEN coeps e
A4003712/5  |wiRe/TERMINAL ASSY HoLDEN COoRDS - 4.
; i ; ]
eLl 1330018 | RELAY 2P2W 7v HOLD-IN|péa - SEE DRAWING !
eL2 | 230019 RELAY 4P2W 7v HOLD-IN P48 ] | SEE DRAWING o ]
RL? ¢RLA o NoT tsen.
410I1D6-£ COMPONENT PCB o o !
4\0132-4 RELAY P.c.B. ) ) B B ! ]
450257 -1 SOCKET PLATE \
45024] -\ RELAY BRACKET \
540002 22swe Tinned CoPPER Wiee A}|Z ]
540008 7/-2 PTFE INS. WHITE WIRE 140 mm
NOTES. DATE
AMAY 19 datron s
SEE SHEET 3 FOR LATEST ISSUE D\RTNC' 5““‘"‘0 TITLE 2EAZ INPUT ASSY
L9 CHECKED
N n3i 1061/71
BATE DRAWING SHEE!Y
= T Ta | 400386 |68
M. 1164




DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’S No. USED
PART No. MANUFACTURER PART No. Per Assy.
592000I S EEVE. MAX CABLE & 3.0mm HELLERMAN ELECTRIC HIBK20MM BLK HELSYN \7
590004 SLEEVE — PTFE HELLERMAN ELECTRIC |'FEIO B0mm.
T 04008 T WAY PLLG PANEL MTG PYE CONNECTORS M7 e |
6O5002D 7 WAY SOCKET PYE: CONNECTORS MTS |
05057 CRIMP TERMINAL MOLEX 4809 -GL 2
oGO0 LOCKING HOOD B PYE CONNECTORS M HN l
06002 NLT PYE CONNECTORS M N \
 |eom0oD03 WASHER B | PYE CoNNECTORS M LW \
. | ®OS060 14 WAY DIL SockeT ASTRAWX OR JERMYN ICN- 246 -S4T ok A25-2028Y | |
. Glloo4 SceEw MAxGmm Sreel Posi-Pan | GekN ZINC PLATED 7.
[S1¥alaY4 SeREW MAxGuM Steel Posi-CEK | GUN ZIe PLATED 7.
Gloe Seeew M2+ BuM Stest bo-fan | GRN. Zinue PLATED.
®12020 STAND-OFF  NYLON M2xi0 TRAM(PILAR. W K.ELECTRONICS. |TP/es/19/M3/T/1 5
NOTES GATE
2 MAY 19 da t‘ E’ l ELECTRONICS LTD
SEE SHEET 3 FOR LATEST ISSUE DRAWN TITLE
— R B | wEC.Ke:w;:;‘Aéﬁ: REAR INPUT ASSY
i CHI .
— 7 }t {; 1 - - £ |06|/7|
DATE 1 DRAWING SHEET
T 1 ‘‘‘‘‘ j , - }\ - T AL Ay 12 | A00DBG l 7 o 8
LW, liba
DESIGNATOR { DATRON PRINCIPAL MANUFACTURER'S No. USED
{PART No MANUFACTURER PART No. Per Assy.
_ GI2005 , INT SHAKEPROOF 81| GKN DISTRIBUTORS ZINC PLATED =
&lsool NLOT BBA FuLL HEX STEEL Zine PLATED 2
| lesooZ  |WT M3 FULL HEX STEEL L ZINC PLATED 2
— . . I B,
| B
o N . ,, JE R I
e |TO00ED | bPDT SUDE =wiTCH WAYCOM 2-5072 cDOB-0+YA TRiccER] |
O AU - _ g STYLE 2 C PCB MOLNT ConiTAcs
NOTES. DATE
3 ) MAY &9 dat[m ELECTRONICE LT
SEE SHEET 3 FOR LATEST ISSUE DRAWN TITLE .
po _\AL&%_ REAR INPUT ASAY.
CHECKED
1061/7!
DATE DRANING [ .4
CHKD D‘“ﬂqu m4003bG ] ‘ o .
S JW. 1164




SEE SHEET 2 FOR LATEST ISSUE

DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. . MANUFACTURER PART No. Per Assy.
RI 090054 8k2 -25% l0ppm MF ACL SEE DRG- !
R2 o118l kI8 1% Yaw Seppm MF | Holco H8C [
R3 015900 590R 1% '/gw 50ppm MF | Holco H3C !
R4 012940 294R 1% 'ew Soppm MF | Holco H8C 2
RS ol 470 147R 1% Y@W 50bpm MF | Holco H8C |
Re 090054 16k -25% 10bbm __ MF ACT SEE DRG- -
R7 * 000434 430k 5% Yaw CARBON | MULLARD CR25 |
R3 000394 390k5% Y4W CARBON |MULLARD CcR2S [
R9 000103 10k 5% Yaw CARBON |MULLARD - cR25 5
RIO 000155 IM5 5% Yaw CARBON |MULLARD cR25 2
RII 000105 IM 5% '4W CARBON |MULLARD CR25 5
RI2 000152 Ik5 5% Y4aw CcARBON |MULLARD CR25 |
R13 000224 220k 5% Y4W CARBON |MULLARD CR25 |
Ri4 000333 33k 5% AW CARBON |MULLARD CR25 3
RIS 000104 100k 5% AW CARBON |MULLARD cR2S 6
RIG 000685 6M8 5% YaWw CARBON |MULLARD cr25 [
RI7 000332 3k3 5% YawW CARBON |MULLARD CR25 5
RIB 090053 100k -25% loppm MF  |ACI SEE DRG- |
RI9 090053 jook -25%/ 10fpm MF __ |ACI SEE DRG- -
R20 000274 270K _cAzBon (2259TY |MULLARD cr25 I
R2! 00082l B20R 5% 4w CARBON _|MULLARD cR25 ]
R22 290026 RMS KIT DATRON SEE DRG- |
R23 000270 Q7R 5% Yaw CARBON _|MULLARD cR2s 1
NOTES. r Fyee
# NOT USED ON ASSEMBLIES FITTED INTO 10615 7.8.79 d'atrun e

SEE SHEET 2 FOR LATEST ISSUE DRAWN IL—- TITLE

= |22 | 2z ECDN T AC PCB ASSY
tco_ |1730 [180]

e MW 12 BEF 400402 |27y
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED

PART No. MANUFACTURER PART No. Per Assy.

R24 000107 1I00M 10% Yaw CARBON |ALLEN BRADLEY cBio 3
R2s 00033| 330R 59% Yaw CARBON |MULLARD CR2S 2
R26 000154 150Kk 5% Yaw CARBON |MULLARD cr2s 2
R27 000334 330k 5% /4w CARBON |MULLARD CR2S |
R28 290026 RMS KIT DATRON SEE DRG- —
R29 ooo 221 220R 5% Y4W CARBON |MULLARD cR25 4
R30 000680 68R 5% YaW CARBON |MULLARD CR2S 3
R3l 00056 560R 5% Yaw CARBON |MULLARD CR25 2
R32 000182 IK8 5% '4W CARBON | MULLARD CR25 2
R33 000333 33k 5% /4w CARBON |MULLARD CR25 -
R34 000103 10Kk 5% AW CARBON |MULLARD CR2s ’

R35 063500 50R POT 3A"S@. CERMET |BECKMAN 72P 2
R36 049093 209K 1% 12w 100pm CF_|ALLEN BRADLEY cc |
R37 000222 2k2 5%  YaW CARBON |MULLARD CR25 3
R38 000Ii24 120k 5% 'YaW CARBON |MULLARD CR25 1
R39 000104 100K 5% Y4W CARBON |MULLARD CR25 -
R40 000103 1ok 5% 4w CARBON |MULLARD cr25 =
R4! 000332 3k3 5% Yaw CARBON |MULLARD CR2S -~
R42 000 332 3k3 5% 'YaW CARBON |MULLARD CR25 -
R43 000332 2k3 5% 'Y4W CARBON |MULLARD CR25 —
R44 00033 | 330R 5% 'Y4W CARBON |MULLARD CR25 -
R4S 000680 68R 59 '/aw CARBON |MULLARD CR25 —
R46 000472 4k7 5% /AW CARBON |MULLARD CR25 |
NOTES. e

17.8.79 datron ..

IS,

DRAWN Il/ TITLE

ECO

CHECKED sz

AC PcB AsSY

DATE

DRAWING

cHKO

DATE

NUMBER

400402 | 3",




DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’S No. USED
PART No. MANUFACTURER PART No. Per Assy.
R47 02 005! 4K7 -25% I1oppm MF | ACI SEE DRG- ]
R48 090053 Bk975°25% IOppm  MF ACL SEE DRG- -
R49 000912 okl 5% 'Yaw CARBON |MULLARD CR25 I
R50 063500 SOR POT 3B"sa. CERMET | BECKMAN 72P -
RSI 0ooo0l07 I00OM 10% '/aW CARBON |ALLEN BRADLEY cBlo —
RS2 000122 - Ik2 5% Y4W CARBON | MULLARD CR25 |
R53 0003233 33k 5% 'YAW CARBON | MULLARD CR25 -
R54 000123 2K 5% 'YYawW CARBON |MULLARD CR25 |
R55 00068 680R 5% VAW CARBON |MULLARD . CR25 |
R56 000103 I0k 5% '/4W CARBON |MULLARD CR25 -
RS7 000105 IM_ 5%  /aW CARBON |MULLARD CR25 —
RS8 000 104 100k 5% !/4W CARBON |MULLARD CR25 -
RS9 000120 12R 5%  Yaw CARBON |MULLARD CR25 2
R&0 0o0ol20 12R 5% '/4aW CARBON |MULLARD CR2S —
RGI 000222 2k2 5% /4w CARBON |MULLARD CcR25 -
Re2 000332 3k3 5% '/aw CARBON |MULLARD CR25 -
R63 008060 680R 5% '/sW CARBON |MULLARD CRI& |
Re4 000222 2k2 5% '/4W CARBON |MULLARD CR25 -
Re5 000 Io! I00R 5% /4w CARBON |MULLARD CR2S 4
RG6 000221 220R 5%  '/4W CARBON |[MULLARD CR25 -
Re7 000183 I8k 5% V4w CARBON |MULLARD CcR25 I
R63 090053 18K +25% 10ppm MF AcI SEE DRG- -
RE9 09005 | 4k7 -25% 10ppm  MF AcI SEE DRG- —
NOTES. ‘D"E
17.8.79 datran euecTRomcs 110

SEE SHEET 2 FOR LATEST ISSUE DRAWN I‘/ TITLE

= cRECKED 0 15 AC PCB ASSYy

= R 400402 | 47 17
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED

PART No. MANUFACTURER PART No. Per Assy.
R0 000272 2K7 5% ‘'Jaw CARBON | MULLARD CR25 2
R71 000272. 2K7 5% Y4W CARBON | MULLARD CR25 -
R72 000 330 33R 5% /AW CARBON | MULLARD cRr25 I
R73 000 105 IM 5% /AW CARBON | MULLARD CR25 -
R74 000824 20k 5% /4w CARBON | MULLARD CcR25 |
R75 063 504 500k POT 3AR's@ cCERMET | BECKMAN 72P 2
R76 09 0 067 62kG -25% 10ppm MF | ACL SEE DRG !
R7T - | ooolo4 look 5% '/aw CARBON |MULLARD CR25 -
R78 000225 2M2 5% /4w CARBON | MULLARD CR25 2
R79 oll1o3 1Ok 1% 8w MF Holco Hg8C !
R0 000 561 560R 5% /AW CARBON | MULLARD CR25 —
RS/ 000101 I00-R 5% '4W CARBON |MULLARD CR25 -
R82 000101 1O0R5%  Y4w CARBON | MULLARD CR25 -
R83 000104 100k 5% - '/aw CARBON |MULLARD CR25 -
R4 000184 180k 5%  '/4W CARBON |MULLARD CR25 3
R85 000 | 84 180k 5% /4w CARBON |MULLARD CR25 -
Rg6 000103 1ok 5% /AW CARBON |MULLARD CR25 -
Rg7 000153 15k 5% 'YAW CARBON |MULLARD CR25 3
R3S 000 680 6BR 5% /AW CARBON |MULLARD CR25 -
R89 000 221 220R 5% '4AW CARBON |MULLARD cR2s -
R9O 063 204 200k POT 38"sQ. CERMET | BECKMAN 72P !
R91 00010s IM 5% . YAW CARBON |MULLARD CR25 -
92 000105 IM 5%  YaW CARBON |MULLARD CR2S -
NOTES. DATE
17.9.79 datr‘an eLecraonics 110

SEE SHEET 2 FOR LATEST ISSUE DRAWN IL_ TITLE

CHECKED RI/w

AC PCB ASSY

DRAWING SHEET

DATE .

wnen 400402 \5 o 17




1SS

ECO.

CHECKED Rxw

DATE

DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. 'USED

PART No. MANUFACTURER PART No. Per Assy.
R93 0007225 2M2 5% ‘'aw CARBON |MULLARD CR25 -
R94 000564 500K 5% /AW CARBON |MULLARD CR25 ?
R9s 090052 9k -25% 10pbm MF ACI SEE DRG- I
R96 090052 Ik -25% lohpm  MF ACT SEE DR6G -
R97 00010 IO0R 5% Yaw CARBON |MULLARD CRrR25 —
R9% 000471 470R 5% YaW CARBON |MULLARD cR2S ]
R99 000182 Ik8 5% Y4aw CARBON |MULLARD cr25 -
RICO 000184 180k 5% YaW CARBON |MULLARD CR2s -
RIOI 012940 294R % '/sw  MF HoLco H8C —
RI02 090067 62kg -25% loppm MF | ACI SEE DRG -
RIO3 000221 220R 5% Yaw CARBON |MULLARD cr2s -
RI04 000154 150Kk 5% Yaw CARBON |MULLARD CR2S -
RIO5 000504 860K 5% a4 CARBON |MULLARD CR2S -
R10G oll1ool kOO 1% ‘YQw 50ppm MF |HolLco HBC 3
RI07 011823 182k 1% Yaw 50kpm MF| Holco H8C !
RIO8 042215 D2MI 1% Yaw i0oppm MF | ALLEN BRADLEY cc 2.
RI09 09 0066 lk -25% IObpm  MF AcI SEE DRG, I
RI 10 090066 10kl -25% 10kbm  MF AcL SEE_DRG- -
RILt 090066 Ik -25% 1obm MF | AcI SEE DRG -
RII2 063 504 500k PoT 3R'SQ CERMET |BECKMAN 72pP -
RIN3 042215 22M1 1% Y2 w I0oppm MF |ALLEN BRADLEY cc -
R4 090066 IM -25% loppm MF  |ACL SEE DRG -
RIIS 000153 15k, 5'% /4w CARBON | MULLARD cR2S —
NOTES. DATE

17.2.79 dotron .o

SEE SHEET 2 FOR LATEST ISSUE DRAWN IL— TITLE
= cneekee p L AR AC PCB ASSY
= W 400402 |6 Wy
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’S No. USED

PART No. MANUFACTURER PART No. Per Assy.
Rllg 000336 33M 10% Yaw CARBON | ALLEN BRADLEY cBlo !
RINT7 000102 1k 5% Yaw CARBON | MULLARD CcR25 2
RII8 000155 IM5 5% 4w CARBON | MULLARD CR2S —
R119 coolo7 IOOM 10% 4w CARBON | ALLEN BRADLEY celo -
RI20 oool02 Ik 5% Yaw CARBON | MULLARD CR25 -
RI2! 063 105 IM POT 3/&'sm CERMET |BECKMAN 72 P |
RI22 000104 100k 5% Yaw CARBON |MULLARD CR25 . -
RI23 090066 277k _-25% 10bbm MF__ |ACL SEE DRG- -
RI24 090060 277k -25% 10ppm MF  |ACI SEE DR -
RI25 090066 277k -25% 10bpm MF |ACI SEE DRG -
RI26 090066 277k -25% 10kkm  MF |AcI SEE DRG -
R127 NOT USED _
RI28 000476 A7M  10% '/aw CARBON|ALLEN BRADLEY CB IO [
RI29 008059 820R 5% /W CARBON [MULLARD cRIG ]
RI30 NOT USED -
RI3| v . -
RI132 .~ - -
RI33 011001 1koo 1%  Yew SOppm M/F HOLCO H8c -
RI134 ol100! kOO 1% 'BwW S0ppm MJR HOLcO HgC -
RI3S NOT USED -
RIZ6 000I53 ISk 5% Vaw CARBON |[MULLARD CR2S -
NOTES. DATE

17.8.79 datmn eLecraomics 110

SEE SHEET 2 FOR LATEST ISSUE DRAWN Il/ TITLE

AC PCB ASSY

crxn

DATE

DRAWING

ween 400402 | 7" 17




DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’S No. USED
PART No. MANUFACTURER PART No. Per Assy.
Cl 120018 JWSF 10% 63v POLYCARB ASHCROFT A2B 5218 |
Cc2 120030 éZOnF IO‘/. 63v POLYCARB ASHCROFT SEE DRG. I
c3 12002 | 4700F 10% 63v_POLYCARB | ASHCROFT A2B 47118 2
4 1200 24 6uBF 10% 63v_POLYCARB  |ASHCROFT A2B682I8 I
C5 120020 2200F 10% 63v POLYCARB ASHCROFT A2B82211B !
o 150012 10 OnF 20% 35¢v DIP TANT | UNION CARBIDE KRI0E35 |
c7 12002 UTONF 10% 63v POLYCARB | ASHCROFT A2B47118 -
c3 102630 68bF 5% 500v CER DIsc | ITT cbIo [
Cc9 102 101 100bF 10% 500v CER Disc |ITT ) cblo 2
cio 102471 470bF 10% 500v CER Disc |ITT CDIO |
ci 150020 IowF 20% 25v DIP TANT |UNION CARRIDE KIOE 25 -8
ci2 1lool3 100nF 20% 250v POLYESTER | MULLARD C280AE P00k )
Ccl3 150020 |OpF 20% 25y DIP TANT |UNION CARBIDE KIOEZ25 -
c 150020 l04F_20% 25v_DIP_TANT |UNION CARBIDE KIOE25 -
cis 101103 10nF 25% 250v CER DISC |ITT cbio L7
Clo 150003 470F 209, 6Y3  DIP TANT | UNION CARBIDE K47E6GV3 |
ci7 110013 100nF 20% 250v POLYESTER |MULLARD C280AE Piook -
cig 102108 [bF t-5pF S00v CER DISC |ITT cDo6 !
ci9 102470 47pF 5% 500vCER DIsc |ITT cblo 2
c20 150020 IOuF 20% 25v DIPTANT |UNION CARBIDE KIOE25 -
cal 1Hool3 I00nF 20% 250v POLYESTER | MULLARD C280AE PIOOK -
c22 102 100 IObf 5% 500v CERDISC | ITT cplo 3
c23 102 100 lobf 5% 5S00v CER Disc | ITT cbio -
NOTES. . Pyee
17.8.79 datron e

SEE SHEET 2 FOR LATEST ISSUE DRAWN IL— TITLE

— s Q100 AC PCB ASSY

= 400402 |8 "
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED

PART No. MANUFACTURER PART No. Per Assy.
C24 102478 4p7F t-5hF S00v cERDISC| ITT Cbog 2
c25 102473 4p]F 1 -5pF SOOv CER DIsc| ITT CDO3 -
C26 150020 IOpF 20% 25v_DIP TANT | UNION CARBIDE KIOE 25 -
c27 150020 IOWF 20% 25y DIP TANT | UNION CARBIDE KIOE25 -
2 150016 IoF_20% 35v_DIP TANT |UNION CARBIDE KIROE35 |
c29 130071 ISOBF (% 160v POLYSTYRENE| SUFLEX HsQ150/I — 7/;60 2,
€30 130013 18pF *IpF IcOv POLYSTYRENE| SUFLEX Hsi8/1 — 7/i60 !
c3l 110013 I00nF 20% 250v POLYESTER| MULLARD C280AE Plook -
€32 110035 220nF 20% 63V POLYESTER| WIMA MKS2 MiN 2
€33 10035 220nF 20% 63V POLYESTER | WIMA MKS2MIN | —
C34 102470 47pF 5% 500¥. - CER DISC ITT cblo -
c35 120022 1aSF 20% 10Ov POLYCARB |WIMA FKC2 MIN 2,
C36 1200272 InSF  20% 100y POLYCARB |WIMA FKC2MIN -
c3y 102101 I00bF 10% 500v CERDISC |ITT Ccpio -
c38 102100 10pF 5% 500v CER DIsc |ITT cbIO —
c39 102331 330bF 10% S00v CER Disc |ITT cblo ]
c40 150020 IQUF 20% 25v_ DIP TANT |UNION CARBIDE KIOEZS -
cal 101103 I0nF 259 250v CER DIsc |ITT cplo -
c42 130072 SpIF * -SpF 16OV POLYSTYRENE| SUFLEX Hs 9-1/5— 7/I60 !
c43 130071 1SOpF 1% 160v POLYSTYRENE SUFLEX HSR150/1- 7/160 =
c44 150023 334F 20% 25v DIP TANT  |UNION CARBIDE K33Ee25 !
C45 102150 ISF 5% _ 500v CERDISC | ITT cbio {
c46 102120 12bf 5% S00vCER DISC|ITT CcDIp I
NOTES. OATE
17.8.79 datran e
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’S No. USED

PART No. MANUFACTURER PART No. Per Assy.
Cc47 Jol1o3 10nF_25% 250v CERDISC |ITT cblo -—
c48 (40035 100F 1% 125v SILV. MICA ||TT lds4/274 [
C49 140034 InF 1% 300v GLASS |ELECTROSIL CYFMIS |
c50 110013 I00F 20% 250v POLYESTER| MULLARD C280AE Plook -
cs| 14 0033 9IpF 1% 500v GLASS |ELECTROSIL CYFMIO |
Ccs52 1100206 6ndF 20% 100y POLYESTER | WIMA FKS2 MIN i
Cs3 jOo1103 |OnF 25% 250v CER DISC |ITT chIo —
Cs4 101103 IOnF 25% 250v CER DIsc_ |ITT . Chio -
css 14 0039 I5bf 5% SOOv  GLASS ELECTROSIL CYFMIO 3
Ccs6 150020 10 oF 20% 25V DIP TANT |UNION CARBIDE KIOE 25 -
cs7 12000 | 200nF (0% 1KV POLYCARB |SUFLEX SNi380 !
csg 140031 13pF 5% 5S00v  GLASS ELECTROSIL CYFMIO |
cs9 14 0039 ISPF 5% 500v  GLASS ELECTROSIL CYFM IO -
Cgo 14 0039 ISPF S% 500v _ GLASS ELECTROSIL CYFMIO -
Col 14 000% 10pF IkV  TRIMMER |JACKSON TETFER VPC |
c62 140036 2ShF IkV  TRIMMER |JACKSON TETFER VPC 5646 2
Cce3 14 0036 25 bF IRV TRIMMER |JACKSON TETFER VPC S646 -
Ce4 10222¢% 2p2F t.5pF 500y CERDISC |ITT CchoB ]
cGS NOT USED -
Cceo 102220 22pF 5% 500V CER DIsC |ITT CcDIo !
Cel NOT USED . —
Co8 101103 JOnF_25% 250v__ CER DISC |ITT cbio -
Ce9 101103 I0nF 25% 250v CER DISC |ITT cDIo —
NOTES. i Fven

17.%.79 d’c‘ltl"ﬂﬂ eLecTronics (1o
SEE SHEET 2 FOR LATEST ISSUE DRAWN IL_ TITLE
) = e R 74 AC PCB Assy
ovES

s W 400402 | 10" 17
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED

PART No. MANUFACTURER PART No. Per Assy.
c70 102330 33LF 5% 500v CER DiIsC | ITT Cbio !
c7l NOT USED -
Cc72 NOT USED -
c73 NOT _USED -
c74 102.332 3n3F 20% 500V _CER DISC | ITT CcDIO !
cis jo2102 InF_10% 500V _CER DISC | ITT cDhJo 2
c76 102102 |nfF_10% 500V _CER DIsc|ITT colo -
c77 100828 8p2F X -25pF 100V CER Disq MULLARD 2222 683 |
NOTES. DATE

SEE SHEET 2 FOR LATEST ISSUE
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DESIGNATOR DATRON DESCRIPTION . PRINCIPAL MANUFACTURER’S No. USED
PART No. MANUFACTURER PART No. Per Assy.

DI 220010 Si HOT CARRIER DIODE HP HSCHIOO!I/IN6263 4 '

D2 20000% 200mA 125V LL Si DIODE |FAIRCHILD IN458A 5

D3 200008 200mA 125V LL Si DIODE |FAIRCHILD IN4SBA ) -

D4 200008 200mA 125V LL Si DIODE  |FAIRCHILD INASBA -

D5 210100 IOv_ 400mW ZENER MULLARD BZYgRCIo 2

DG 200009 - 200mA 125v LL Si DIODE  |FAIRCHILD IN4S8A -

D7 210100 I0v 400mW ZENER MULLARD BZYggClo -

D8 220010 Si_HOT CARRIER DIODE | HP HscHI001 /IN6263 -

D9 220010 Si HOT CARRIER DIODE HP ‘ HscHIool /ING263 —

DIO NOT UseD -

Dl 22002 QUAD 29pF VARICAP DIODE | THOMPSON — CSFE BBIO9G4 SET oF 4

DI2 20000% 200mA 125v LL Si DIODE | FAIRCHILD INASRA -

DI3 220010 Si_HOT CARRIER DIODE | HP HSCHIoO! / IN6263 -

Di4 22 0020 FET DIODE 100pA IR TELEDYNE PADIOCO 3

DIS 220020 FET DIODE I0OpA Ir TELEDYNE PADIOO -

Dic 20000l 75mA 7Sy _GP Si DIODE FAIRCHILD IN4-148 |

DI7 220020 FET DIODE 100pA Ie TELEDYNE PADIOO -

NOTES.

17.8.79 datron s

SEE SHEET 2 FOR LATEST ISSUE DRAWN IL— TITLE
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DESIGNATOR DATRON DESCRIPTION . PRINCIPAL MANUFACTURER'S No. USED

PART No. MANUFACTURER PART No. Per Assy.
Ql 230002 N-CHAN JFET TELEDYNE U994 JF 5
Q2 230002 N-CHAN JFET TELEDYNE U994 JF -
Q3 230027 N-CHAN JFET TELEDYNE U314 JF |
o 240013 Si NPN TRANSISTOR NATIONAL Bclg4c/T018 4
Q5 240006 Si_NPN TRANSISTOR NATIONAL 2N3904 /To18 7
Q6 250004 Si_PNP_TRANSISTOR NATIONAL 2N350¢ / TOI8 7
Q7 240013 Si NPN TRANS|STOR NATIONAL Bci34c /1018 =
QB 250009 Si_ PNP TRANSISTOR NATIONAL Bc2iac/ 1018 2
9 23000| N-CHAN CURRENT LIM  |S|LicoNiX E506 ]
QIO 250008 Si PNP TRANSISTOR NATIONAL Bczi4¢C / TOI8 -
QI 250004 Si PNP  TRANSISTOR NATIONAL 2N3906 / 1018 -
Q12 2400006 Si_ NPN_ TRANSISTOR NATIONAL 2N3904 /ToIg -
QI3 2500032 ISi PNP TRANSISTOR NATIONAL BCc2i4C / TOI8 -
Ql4 240013 Si NPN TRANSISTOR NATIONAL Bcig4c / Toi18 -
QIs 2400006 Si NPN TRANSISTOR NATIONAL 2N 3904/ ToI2 -
Qle 250004 Si_PNP TRANSISTOR NATIONAL. 2N3906/ ToI8 -
Q7 240006 Si NPN TRANSISTOR NATIONAL 2N3904 /1018 -
QR 250004 Si_PNP TRANSISTOR NATIONAL 2N 3906 / TOI8 -
Q9 230035 N-CHAN JFET TELEDYNE VIB97JF !
Q0 25000% Si_PNP TRANSISTOR NATIONAL 8c2i4c /1018 -
Q21 250008 5i PNP_TRANS|STOR NATIONAL Bcziac / o138 —
Q22 250004 Si_PNP_ TRANSISTOR NATIONAL 2N3906 /TOI3 -
Q23 250004 Si_PNP TRANSISTOR NATIONAL 2N 3906/ ToIS —
NOTES. Pyers
17.9.79 datron e v

SEE SHEET 2 FOR LATEST ISSUE DRAWN IL- TITLE
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’S No. USED
PART No. MANUFACTURER PART No. Per Assy.
Q24 240006 Si NPN TRANSISTOR NATIONAL 2N3904 / TOIR -
@25 250004 Si_PNP_TRANSISTOR NATIONAL 2N3906 / ToI8 -
Q2 240006 Si NPN TRANSISTOR NATIONAL 2N 3904 / ToI8 -
Q27 250009 Si_PNP_TRANSISTOR NATIONAL Bcz2lac /ToI8 -
Q28 240013 Si NPN TRANSISTOR NATIONAL BCI184C /TOIR -
Q®29 24 0006 Si NPN_ TRANSISTOR NATIONAL 2N3904/ ToI3 —
®30 230003 N-CHAN JFET TELEDYNE U1899 JF [
Q3l 230002 N-CHAN JFET TELEDYNE U994 JF -
Q32 230031 N-CHAN DUAL JFET TELEDYNE . SU2656M 2
X33 240019 Si NPN DUAL TRANSISTOR | PMI MAT OIH |
Q34 230031 N-CHAN DUAL JFET TELEDYNE SU2656M -
Q3s 230002 N-CHAN JFET TELEDYNE u1994 JF -
Q36 230002 N-CHAN JFET TELEDYNE U994 JF -
Q37 230074 P-CHAN JFET SILICONIX Ja7| |
NOTES. Fyen
17.%.79 dotron e

SEE SHEET 2 FOR LATEST ISSUE DRAWN lL’ TITLE
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’S . |No. USED

PART No. MANUFACTURER PART No. Per Assy.
Ml 260027 714 OP AMP FAIRCHILD WATI4HC 5
M2 260027 714 oP AMP FAIRCHILD WATI4 HC -
M3 2830015 QUAD D-TYPE LATCH MOTOROLA MC 14076 BCP 2
M4 280015 QUAD D-TYPE LATCH MOTOROLA MC 14075 BCP —
MSs 220011 DUAL D FLIP-FLOP MOTOROLA McCi4.013 BcP !
Mo 2900206 RMS KIT DATRON SEE DRG -
M7 290077 7X DARLINGTON DRIVER |SPRAGUE/ EXAR ULN2004A /XR2204cP 1
M8 260027 714 OP AMP FAIRCHILD wATI4HC -
M9 260027 714 oP AMP FAIRCHILD LATI4 HC —
Mio 290066 FRE®R SENSITIVE SWITCH |CONSUMER MICROCIRCUITS |FX30IL |
Ml 260027 714 OP AMP FAIRCHILD WATI4HC -
RLI 330012. -2 |RELAY REED |A GUARDED | HAMLIN HE721A5134 4
RL2 330018 RELAY 2P2W 7 HOLD-IN |P ¢ B SEE. DRAWING- 2
RL3 330018 RELAY 2P2W 7v HOLD-IN |P 4 B SEE,DRAWING -
RL4 330012 -2 |RELAY REED IA GUARDED |HAMLIN HE721A 5134 -
RLS 3300 12 -2 |RELAY REED IA GUARDED |HAMLIN HE721AS5134 -
RLG 2300 12 -2 |RELAY Reep IA GUARDED |HAMLIN HE721A 5134 -
NOTES. OATE
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SEE SHEET 2 FOR LATEST ISSUE DRAWN IL— TITLE
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’S No. USED
PART No. MANUFACTURER PART No. Per Assy.
TPs , Tls, 540002 272 5WG. TINNED COPPER WIRE A[R
590004 SLEEVE — PTFE HELLERMANN ELECTRIC FEIO AR
Jl 571095\ C |16 WAY AP[3MRIBBON CABLE | DATRON A _ ]
J2 605052 B WAY POLARISED SOCKET | MOLEX 22-01-2085) 6471-8-1 |
590055 SLEEVE Fl-0 SIL. RUBBER |HELLERMANN ELECTRIC | HIS CONT. BLACK SO mm
400379/ WIRE /TERMINAL ASSY. |
410136—4 |PCB . |
450°249-2 |GUARD SHIELD |
459 (12— 2 |RELAY BRACKET . 2
605056 CRIMP TERMINAL MOLEX 4809-TL |
512999 7/0-2 PTFE INSULATED (WHITE) WIRE. A/R
590001 SLEEVE MAX CABLE @3-0 |HELLERMAN ELECTRIC HI5x20mm BLACK HELSYN 7
590002 ISLEEVE MAX.CABLE 575 60 |HELLERMAN ELECTRIC H30 X25mm BLACK HELSYN |
602001 FSV TERMINAL MOLEX 02-04-1375 2
602004 BREAKAWAY TERMINAL SIRIF MOLEX 05-30- 000! 16
605060 14 PIN DIL SOCKET ASTRALUX IcL 143 -S3T |
60506) 16 PIN DIL SOCKET ASTRALUX icL 163-S6T 3
605057 CRIMP TERMINAL MOLEX 4809-GL ]
Gliooy SCREW M3x G mm STEEL POZ|~|CSK ZN/PLATED  GKN 3
61016 SCREW M3x Bmm STEEL POZI-|PAN ZN/PLATED GKN 5
NOTES. ryers
17.8.79 datron e w
SEE SHEET 2 FOR LATEST ISSUE DRAWN lL TITLE
wes wew L i | AC PCB ASSY.
s oae wieen 400402 l 16 o (7
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’S No. USED
PART No. MANUFACTURER PART No. Per Assy.
612021 STANDOFF M3x G HEX STEEL.| HARWIN RGOT7- M3 E)
613005 WAGHER M3 INT./SHAKEPRCOF|ST.  GKN DISTRIBUTORS ZINC PLATED 5
613014 WASHER M2-S INT/SHAKEPROOR ST. GKN DISTRIBUTORS ZINC PLATED 2
615002 NUT M3 FULL HEX STEEL ZINC PLATED 2
15005 NUT 3-48 UNC FULL HEX.ST. ZINC PLATED 2
el7010 NYLATCH PLUNGER HN3P |oRDER FRoM C.J.FOX ¢ SONS |HN3P-32-4--| 4
617011 NYLATCH GROMMET HN3G |ORDER FROM CJ.FOX ¢ SONs |HN3G--32-| 4
620003 SOLDER ReB TERMINAL LuG | HARWIN HZI05A 2
620005 CLOVERLEAF PTFE TERMINAY SEALECTRO FTE I5 P20 15
630107 BRASS STRIP -37Smm THK #15-§  RIGHTON Y2 HARD 130mm
620007 TEST POINT TERMINAL M(CROVAR c3o [

NOTES.

SEE SHEET 2 FOR LATEST ISSUE
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DESIGNATOR DATRON DESCRIPTION - PRINCIPAL MANUFACTURER’S No. USED
PART No. MANUFACTURER PART No. Per Assy.
Rl 000104 |IOOk 5% YAwW CARBON | MULLARD ‘CR25 3
R2 ' 000 103 |IOk 5% Yaw CARBON | MULLARD CR25 !
R3 000104 |I00k 5% Yaw cARBON | MULLARD CR2S -
R4 000104 |100k 5% YawW CARBON | MULLARD CR2S -
R5 000102 IK 5% Y4wW CARBON | MULLARD cR2S 2
R6 c0O0OS6! S6OR 5/, ‘4w CARBON | MULLARD CR25 !
R7 0o0o0lo2 Ik 5% Yaw CARBON | MULLARD CR2s -
RS 000332 3K3 5% Y4wW cARBON |MULLARD ) cCR25 !
AN 090017 100k 7 2% NETWORK | BECKMAN 764-|-RI00k I
Ci 150015 IQuF_20% 35v DIP TANT.| UNION CARBIDE KIOE 35 . 3
c2 104025 160aF T899 50V CER DISC |SIEMENS B37449 9
c3 150015 IOuF _20% 35Sy DIP_TANT. | UNION CARBIDE KIOE 35 -
C4 1S00!S IOMF_20% 35v_ DIP_ TANT. | UNION CARBIDE KIOE3S -
Cs 150016 loF _20% 35Y DIP. TANT.| UNION CARBIDE K IROE3S [
Cé Isoolz \OOnF 20% 35v DIP. TANT | UNION CARBIDE KRIOE35 |
cy 104025 100nF *23 9 sov cer Disc | siemens 837449 -
ca 101103 10nF_25% 250V CER. DiSc | ITT cbio |
co 102661 ©80pFI07, 500V CER DISC | ITT cDIO 1
ClO 102101 100pF 10% 500V CER DISC | ITT CcDlo I
il 104025 100nf *85% 50V cer pisc |siemeNs B37449 -
clz 104025 100nF 1829, 50V cer pisc |siEMENS 837449 -
ci3 10 4025 100nF 1899 50V CER DISC |SIEMENS 837449 Z
NOTES. Fyers
V 19.9.80 dotran cLcermomes L1o
S'E: SHEET' IOFOR LATEST ISSUE ::::;50” . TITLE 'OG)I/I 065/107’/108’
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DESIGNATOR DATRON DESCRIPTION ‘. PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
cl4 104025 100nF t88% 50v CER DISC | SIEMENS 837449 -
cls 104025 1000F £85% 50V CER DISC | SIEMENS 837449 _
cle 104025 1000F T89% 50V CER DISC | 5IEMENS 837449 -
ci 104025 100nF 2857 S0V CER DISC | SIEMENS 837449 -
M 280086 BI-DIRECTIONAL. BUS TRANSCR | pMoTOROLA MC3447P 2
M2 280086 BI-DIRECTIONAL BUS TRANSC'®| mMoOTOROLA MC3447F —
NOTES. Fyem
28.2.84 detron .o
SEE SHEET 2 FOR LATEST ISSUE DRAWN “ . TITLE '06’41065/’07’/'08l
o IEEE. PCB. ASSY.
men ' wee 400427 | 37's




DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S ENo USED
PART No MANUFACTURER PART No. iPy Assy

M3 FITTED AT FINAL AsSy. ‘ -

M4 ’ NOT USED -

M5 NOT USED -

Me 2800724 TRI-STATE HEX. BOFFER | MOTOROLA MC 14503 BCP !

M7 NOT USED -

M3 270050 HEX.INVERTER LS NAT|ONAL_ DM74. LS04N |

M9 280064 GPIA MOTOROLA MC 68483°P |

Mio 2800638 PUAL PREC. MSTABLE M'VIBR.| MOTOROLA MC 4538 8CcP I

MII 270055 DUAL 4 IfP NAND LS NATIONAL_ DM74 LS 20N 2

Mi2 27005S DUAL 4 I/P NAND Ls NATIONAL. DM74 LS 20N -

Mi3 27005] DUAL 4 1/P AND Ls NATIONAL_ DM74LS2IN |

JI 605102 24 WAY DIL.. SOCKET GOLD|cA CA-245 108D |

V2 05002, IGWAY DIL. Low PROFILE SKT.| JERMYN oR ANTIFERENCE A23-2001/Y or ICN-63-53 |

J3 573120/C |24 WAYAP/3M CABLE ASSY | DATRON !

4 605051 4 WAY POLARISED SOCKET | MoLEx (22-01-204s) 64T71-4-| I
400379/ WIRE/TERMINAL ASSY 2
4i10165-4A |pPcB |
540002 22SWG BTC WIRE A/R
590004 SLEEVE - PTFE HELLERMANN ELECTRIC FEIO AR

605060 14 WAY DIL.. SOCKET ASTRALUX oR JERMYN lcL-143- S3T 4
NOTES. Fyem
datron e .o
SEE S 2 FOR LATEST ISSUE DRAWN TITLE
S 106! /l065/l07Z108’_
— IEEE PCB. ASSY.
e VS 400427 |4 s

DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’S No. USED

PART No. MANUFACTURER PART No. Per Assy
60506 16 WAY DIL.SOCKET ASTRALUX ok JERMYN ICL-163 -S6T 2
605050 40 PIN DIL.Low PROF/'SKT | AUGAT 340 - AG39D |
605064 24 PIN_ DIL SOCKET AUGAT 324- AG39D | 3
605056 CRIMP TERMINAL MOLEX L8O - TL 2
606005 CLIP FOR 605002 ANTIFERENCE RC-74 !
G20007 TEST POINT TERMINAL MICROVAR c 30 s
300004 SILICONE RUBBER coMPOUNY RS 555- 588 Al

|
i H
—— - S i

NOTES.

SEE SHEET 2 FOR LATEST ISSUE
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440088 440083/ 440084

DESIGNATOR DATRON DESCRIPTION PRINCIPAL [MANUFACTURER'S No! USED
PART No. MANUFACTURER PART No. Per_Assy.
400427 |EEE 488 OFTION P.CB AssY DATRON \
400429 SOCKET/ CABLE ASSY. OATRON |
400 d46 ADDRESS SWITCH PC.B AsAY DATRON] |
SEE TABLE EXTERNAL TRIGGER ASSBY Dateow 1
4501 69-3 DTLD MouNnT STAND OFF . 2
A450225-2 IEEE ADAPTOR PLATE SEE TASLE
(731K Y N SCeewW Max 8 Posl Pan HD 2
6\dH00S5 WASHER M3 INTERNAL SH'K PROOF 2
&I3020 WASHER M4 FLAT -&TEEL 2
G15072) WASHER. M4 INTERNAL SHK PeooF ?
) o501 NUT M4 FULL WEX - STEEL 2
630042 ADHESIVE CABLE CLIP RicHED cFecce-8 2
M3 | SEE TARLE  [4KxB EPROM - DATRON — -
NOTES. CIRCLIT REFER 430427 TYPE KIT M3 450215 QTY [EXT. TRIG. No.
1065 | 440082 |290084- I7E ° 400435 | c.1. ol datr-m
106! 440083 290070 - 17 C ] Aoco 40 O c M ELECTROMICS LTD
SEE SMEET |: FOR ua:sv assu; 2 n[ 07 5: 42005 3 . :eooaso- 17; i 200400 |7 1o VEEE. 488 OPTIDN.
3 CHECKED
tco | — 1217 1313 | (371 [1360.1389]1410.1411] 1451 | 1495 | 1519 Mo ’07'/'05' /1065
oars [6.1.81 [19-8-8113-7-82{24,8.82] 9.5.82( 24.1.82]3) .3 R3[2.5.83[18 8 83 orawns 440083 l sweer
N zl . 440083
|eneo ] m Q | m @ MO pate 240084 I oo |

JW. 1164
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R . THIRD AN GLE PR O JE CT| O N ALL BURRS TO BE REMOVED APORTANT. NOTES ;3 e .

DKAVYING No

REMOVED 529
FIRST USED ON DRAWN IN ACCORDANCE WITH BS 308 LFITMI 3456891112 ¢13 INTO 16 WAY | Jmsmes v reconiy
_ AUGAT SOCKET PART NO. GOS0GI. 29-2-18
FIT M7 ¢ MIO INTO AUGAT SOCKET 2 |[XFTCH FoR waTive | |\
. SecKkETS® ADDED 1
, PART NO. &05062. IBWAY, 8. £co v1e s5-:2
: FIT M2 INTO AUGAT SOCKET PART No. 2ot -
A : : GOSOGD. 14 WAY. pp=ridhnwy

4o B cdozo mes |

oM (Soxo)
251w 19 was

€O BGT. LKB AOKD

\A | ALE 82. 1 Jouoe.

THIN D — ] €CO 288. 26-1012
STEEL SUbE TRIN tTllL RS B praTEn P8 84

RULE. AETWERN DISPLAY € pCB  TO SPLIT i+ 2 Pacss orasoozs rA)
FOAM TAPE. priaven socxars
kozon ¢ wozo12
PC.B. TERMIIAL PLATE . : n::c:v‘ ::mvn NoTE
C9 ABDED. p.S p)
IL_ 21480
ECO 1213

~ ITE— P Note il
———@~@— @‘ 8—@ @'@‘@F’ - . } 'Li;- NO COMPONENTS T STAND HIGHEE THANTS ma . ' ECO 1352 W

(EXCEPT SwrTcn's 4 TERMMIALS) ) NSRETAEE
SoLEER. TAG NOT TO BE FITTED MM
ExcEPT G4f AS WHICH MUST BE LESS THAN & 5~- i DISPLAY

2. TO REMOVE D1ISPLAY:-
CUT PiNS HERE

A

%

o

»)

®
?
[
]
0
n

[
3
J
0
N

W

ECO 1472
’ . Ci0 ADDED COMPLETH

. ASSEMBLE G TERMINALS To TERMINAL PLATE wim M,m,,mjp
B No 450179 § PCB AS SHOWN ABOVE. TERMINAL THE DISPLAY IS TO HAVE 7 PIECES OF PRESSURE SENSITIVE L 2.¢.82
COLOURS MUST BE AS INDICATED BELOW. TAPE 630029. ! PIEGRCE ( 140 m~ LONG) STUCK TO THE P.C.B. ECO 1662

S = - BELOW THE LINB OF HOLES AND 6 BIECES ( 25 mm LONG) PCB WAS ISS. 4C
STUCK TOGETHER IN PAIRS AND STUCK TO THE REVERGE OF RI3 R4 Cll AND
DISPLAY IN POSITIONS SHOWN. LINE UP AND PAESS DISPLAY o SCREEN
FIRMLY INTO PLACE. THEN SOLDEA THE 24 PINS WHICH ARE
SHOWN BELOW( THERE ARE ONLY SOLDER PADS FOR THESE
PINS,

RESISTORS Rl 4 R2 EIT WARNING LABEL 420080-1 IR e 8 84
2 orFF  INDULATING BEADS (30024 . B APPROX POSITION SHOWN o (ool
ASSEMBLED ON EACH LEG A SHOWN ON TRACH SIDE OF PCB. UEAR 1o & 48R Ta
RESISTORS TO BE MOUNTED ON : 8% DIGIT DISPLAY MAILIS AND DISPLAY CONNECTIONS —— W nECETeD
THE UNDER SIDE  OF BOARD. 800017 / AP. 10.9.84
- ‘ ): ; ' Front P.C.B. 410090-7
. e
@ @ @ ’ N
\ 6)
Jl . . ™Mi 4 M4 g - n-n-n-n-n;-n-n--h-,\--f\---‘J3-r.n‘r\-‘n-n--m-n-n-n‘n-n-n-n-n el
' ® I_3 _s_7_ 9 12 719 n 21 e 32 _ 35 g 40_42 a4 e 4P 5o f%‘ sS4 S& e
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