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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.



unnmrrrm s d e

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




el

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.
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REAR GUARD SCREEN

DIGITAL ASSEMBLY

RATIO/REAR INPUT ASSEMBLY {OPTION)
ANALOG OUTPUT ASSEMBLY (OPTION)
REAR (POWER SUPPLY) PCB ASSEMBLY
REAR PANEL ASSEMBLY

POWER SUPPLY VOLTAGE SELECTION LINKS
R.H. PCB ASSEMBLY

HANDLE ASSEMBLY

INSULATION SHEET

RACK MOUNTING BRACKET

SIDE EXTRUSICN

DIGITAL INTERFACE ASSEMBLY (OPTION)
EARTH SCREEN

DISPLAY DRIVER ASSEMBLY

CURRENT ASSEMBLY (CPTION)
AC ASSEMBLY (OPTION)
OHMS ASSEMBLY (OPTION)
OUTER GUARD SCREEN
BOTTOM COVER ASSEMBLY
R.H. CENTRE GUARD SCREEN
FRONT PANEL AND OVERLAY
TERMINAL SUPPORT PLATE
FRONT PCB ASSEMBLY
FRONT GUARD SCREEN

L.H. PCB ASSEMBLY
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ANALOG ASSEMBLY

TOP COVER ASSEMBLY

FIG. 2.1 EXPLODED VIEW OF INSTRUMENT
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SECTION 3

TECHNICAL DESCRIPTION

3.1 INTRODUCTION
[~ N
ANALOG
OUTPUT
[ _Ac REAR PCB
ASSEMBLY ASSEMBLY A
ASSEMBLY
FRONT PANEL
INPU
+_[ ANALOG DIGITAL FRONT PCB
ASSEMBLY ASSEMBLY ASSEMBLY
REAR/RATIO | | [ D L IEEE OR BGD
INPUT ASSEMBLY ASSEMBLY
AEAR  RATIO CURRENT
INPUT  INPUT ASSEMBLY
FIG. 3.1 PRINTED CIRCUIT BOARDS BLOCK DIAGRAM
y

The internal circuits of the basic DC only instirument
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 assernbly further sub-
divided according to the various functions invoived.

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 tnterface receives data from the Digital
assembly to control the selection range scating 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 Isolator 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 @ modified triple slope
technigue.

3.2.1 Analog Interface (430299 sheet 5)

3.2.1.1 Introduction

The Analog iInterface 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 BkHz.

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 piaced 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 (1D} 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 1D lines set high and the Analog Interface Address
lines, 1AQ and 1A1 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



[ Option Pin No.of M19 |
checked ID {ine low held low if
Option incorporated
AC ID1 M19-3
0 ID 2 M19-11
I ID3 M19-4
RATIO ID 4 M19-10
\ J

Fig. 3.2 POWER-ON OPTIONS FITTED TEST

via R55 from M17-3, causing M19-3 to be high, producing
a logic ‘0’ (—15 volts) on M184. If the AC option /s fitted
a 33k resistor on the AC assembly (R14} overrides
R55 and a high is piaced on M19-2. The effect is to produce
a high on M184, turning the opto-isolator M2-B on and
thus COND. VAL [(M2-8} is high, signalling to the Digital
assembly_that the AC option is fitted. Similarly, when the
£2, I or RATIO options are interrogated, the appropriate
output of M19 is set fow if the option is fitted causing
the COND. VAL to be set high.

*Note: ID and IA lines
logic “1' = +5 volts  logic ‘0’ = O volts
AD lines

logic ‘1= Ovolts  logic ‘0’ = —15 volts

The next step in the power-up sequence as far as the
analog circuits are concerned, is to be placed into the DC,
1000V range (See Fig. 3.3 Flowchart). Firstly, all assem-
blies are deselected by placing logic “1's on all the 1D lines,
then setting the 1AD and 1A1 lines low (see Fig. 3.4}, clock-
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POWER ON

PLACE A-D
INTO RESET
CONDITION

l

CHECK IF
ACISFITTED

l

CHECK IF
N ISFITTED

CHECK IF
I ISFITTED

l

CHECK IF
RATIO IS FITTED
AND SELECTED

|

DESELECT
ALL ASSEMBLIES

!

DC Ib DATA

|

[ sELECT DC

|

LOAD DC
‘FET’ PATTERN
FOR 1000V RANGE

[

RESELECT
DC

FI1G. 3.3 ANALOG INTERFACE
SEQUENCE: POWER-UP
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l
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=

I T

t
|
|
1
1
1
]
1
!

[ 1

I
| I
1A1 i | I
i |
1A D | I |
I ! . !
RO, I @ [ ©) !
t Clear all Load D-A ! Select DC
| Options | Converter !

M- 410 S —wiw—— 270 p§ ——wjt— 270 S ——{4—280 pS ——*j*—— 260 pS ——

|

| _ Select 1000V

| Reselect DC
) Range FET Pattern

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

LY I R 77 777 NI AN\ NS SO S

T R 77 7777 B\ S\ NSNS S
YT D7 #7777 B N\ SN NN SN\
S
R

N B 2222 T S SN S\ f

oa_l | s N SN
I SN I

we_ | ooZ5 RN Ay L

07 _1—:&7///'/7/;—“—;:\‘\\\'\\'\\\\'\%—— SN

i | | | |

*+ 4108 -»I-- 270pS —| w— 27045 ----|4-280|.|S —a-|-—260 ps —-I-I-ZTO HS e |—-260 S —=|
| | | |

1A 1 L] | l_..j I__, | | | | |
|
|
|

i

1A D |__| | | | ! l__lr
| | |

{v)Deselect DC or

{vil, and REF INPUT

Converter
DC or AC
AC. Select N

or I
selected in [iii) &
if required in
Ratio Mode

(il Clear all Options
pattern

{vii) Reselect functions

(i} Load D-A

(iii} Select

{iv) Load 'FET’

{vilLoad 'FET’
pattern

FIG. 3.6 GENERAL FORM OF ANALOG INTERFACE UPDATE TIMING DIAGRAM

Data Messages ANALOG - —————— - — e — -
from —»| INTERFACE | —-——— - |

Digital Board i

] GAIN NETWORK
ACTIVE
FILTER

. INPUT | 1
Hi °—‘| ATTENUATOR |
Lo
%7 +BS

Qutput to A~-D Converter

* 40V
BS Inverter

BS = DC Bootstrap Common
+BS =+ DC Bootstrap
-BS =-DC Bootstrap

FIG. 3.7 SIMPLIFIED DIAGRAM OF DC ISOLATOR
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FIG, 3.8 SIMPLIFIED DIAGRAM OF ISOLATOR SWITCHING
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Signal Out

9k

The various switching combinations for the different
ranges are as follows:—

Range Gain Q6 Q7 Qs Q9 o0 RL1
100mV x31.6 ON OFF ON OFF OFF ON
v x3.16 OFF OFF ON OFF  ON ON
10V +3.16 OFF ON OFF ©ON OFE . ON
100v 1316 OFF OFF ON OFF  ON OFF
1000V =316 OFF ON OFF ON OFF  OFF
Dc QOFF 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,
10M&2 input attenuator (R143, R156, R149, R148) is
incorporated into the circuit. This is @ matched set of re-
sistors for low temperature coefficient. The selection of a
lower range energizes relay RL1 (via O33), 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 lsolator, test point (TP13)
is approximately 3.16 volts { &5 +/ 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.

TV 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
100my

100mV_RANGE

100k
Input
1v ’ (s1:]
10k
1V_RANGE
\/
Input 100k
w0V
21k6
as Q7
10k

10V _RANGE

. Input
100V

100V_RANGE
amM9
Input i
1000V
100k 21k6
Q9 Q7
10k

1000V RANGE

FIG. 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, R1566, 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 10,000M{2 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 compensatioq, temper-
ature compensation and common mode rejection.

Q12 is a weil 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%/9C), the change in the base-emitter voltage
of one half of Q12 is sensed by M30. The drift compen-
sation is linearised to 1%/CC 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 10QuV 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
SM9  R147
Hi 0—AAA—AAA

to RL2
r
ca1 'L |

V

R194 R195

6C55

FIG. 3.10 SIMPLIFIED DC ISOLATOR
FILTERING CIRCUIT
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The positive Bootstrap supply {+BS} is generated through the diode, to control the current in the corres-
as a current source comprising Q26 and the shunt regulator, ponding transistor of the opto-isolator, M23. The transistor
Q27, referenced to DS0. When the output voltage of the of the opto-isolator sinks current to the —15V supply
regulator is approximately 1.2 volts above D50 cathode, until the voltage across R198 is equal to the voltage applied
Q27 conducts current into R175. Since the current in to the inverting input of M3.
R175 is controlied to be constant by Q30, referenced to .
D50, the current flowing through R174 is reduced. Hence . The other haif of the opto-isolator acts as a current
the supply current, “mirrored” in R173, is reduced and the mirror, referenced to the bootstrap (BS) supply. Thus
output voltage controlled. the input current correction is floated on the bootstrap
supply,. tracking the input signal and is divided by R84 to
The negative bootstrap supply {—BS} is generated R 128 and R129 to null the bias current of the preamplifier.
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) Lo
| i
P :
Selection of filter causes an active filter to be D-A COnvene,C'l g C MPU
switched in by relay, R12, (via Q32}). The filter gives an Ly
attenuation of —b54dB at 50Hz. The essential components I # ]I
of the filter are shown in Fig. 3.10. 11
10!
Iy
3.2.2.5 Input Current {Ib) Compensation lgl
(430299 sheets 1 and 5} DC Isolator la! Calibration
| g : Memory
During the calibration cycle, the microprocessor : (i
notes and stores the zero error due to the bias current ! E |
(measured in a known source resistor). When DC is selected, i :
this information is recalled by the microprocessor, trans-
ferred across t‘he isclation barrier and latched inta M13 FIG. 3.11 SIMPLIFIED DIAGRAM OF :
and M14, see Fig. 3.11. BIAS CURRENT COMPENSATION
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,
Analog High Speed 18t Nult 2nd Nuil
Multiplexer Buffer Integrator Detector Detector
cs7
P18 Tp it BV 4BV
Reset R59 '
Signal R6/R7 P4 — A \NV—0e TPY TP3
+Bias
_Bias M35 ; R28 Iy T | I %
el M22 -m18
+I;lef2 \ |
—Ref2 .
Null Signal
ab o Lol Siar
Assembly
R§8
o/o———
3012 Reset Switch
Polarity Sense
Control
ABC
From Digital Assembly £z 3 12 SIMPLIFIED DIAGRAM OF ANALOG SECTION OF A — D CONVERTER




3.226 Test {430299 sheets 1 and 5)

During the self-test routine, (actuated from the
front panel or remotely programmed) the DC isclator 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. Qb
‘closed’ via M20-b 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 Isolator
{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.

Range Qutput signal from DC Isolator
(TP13)
0.1v -- 3.125 volts
v —0.2193 voits
| 10V + 0.06932 volts

DC isolator Output Test Voltages

3.23 Analog to Digital Conversion (Analog Section)
(430299 Sheets 3 and 4}
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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 guadruple 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 anaiog 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 muitiplexer 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
measurement cycle. Fig. 3.14 gives the multiplexer contro!
line sequence for both positive and negative signals.

i1

o

1
a
o |
Muttipiexer
(M35} b
Control 0
Lines
1

+Ref?1__ _ _ _ _ _ _ _ . .
Sig —

0
e TP5~-Ref2

Integrator
Qutput

2nd Nyli
Detector
Output

TP3 “"“]

=
{noisy)

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

] |
15tNull  Final Null




gTATE a blec STATE alb|ec W
RESET 1 1 i RESET 1 1 1
SIG 1 1 0 SIG 1 1 0
+ BIAS g1 1 —BIAS 01 0
—REF 1 1 01 +REF 1 1 0] 0
—REF 2 o001 +REF 2 oj0|0
RESET 1 1 1 RESET 1 1 1

Positive signal Negative signal

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

LFig 3.14 MULTIPLEXER CONTROL LINE SIGNALSJ

3.2.3.3 Reference Voltages and Control Logic Power
Supply

REF 1 : The two halves of M39 in conjunction with zener
diodes D80 and D59 form the positive and negative refer-
ence voltages respectively, D85 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 MG are also
derived from M39 via zener diodes D61 and D62, giving

23

3.2.3.4 High Speed Buffer

C22 slows the switching edges from the muitiplexer
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

+15V

RB8
ci18

5{[’_ m

R15/R14 R13 R12/RN

Q3 Q2

R36 R35

z+/

34 P—I—D

From To

Multiplexer Integrator
M35 /1 R65 9

D4

4

C19 = R10

v

FiG. 3.16 HIGH SPEED BUFFER CIRCUITRY

=15V

supply voltages of +8 volts. g |
Y
R212
VAR
RIS 415V
FSV
O ANVO——— D65 A 5 c . i
5 o —l—W\A—l—l—N\/‘—Lﬂ AN A l
¢ o AN +Ref 1
4 7 M39 6 R41 R42 R43 R44 R45
R71
R213
¢———» +Ref 2
- »* R
R21 A Deo* Datron Matched Pair

Vv

FIG. 3.15 POSITIVE REFERENCE CIRCUITRY

R87 REG8
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™
RG
R4 cn FSV
= C10 co
11
y in
+15V
R33 R31
To 2nd Null
m25 Detector
R6/R7 R34
From Buffer—ae— N — Q35
c12
R32 %
=15V
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 Q36 and M25 with a charge storing capacitor C9
{See Fig. 3.17). The low gate leakage F.E.T. pair, O35,
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 15t Null Detector

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

is controlled by the ratio of RED 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
nutl reference point.

)
D1 4
—_— H_DB b
R59 AV
——
C57
From R26 )
lintegrator R28 To 2nd Null
Output anz 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 digitai
circuitry whenever a null condition changes, Fig. 3.19.

25

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.

~
+8Y +5Y 1
+15V From 15t Null
Detector
15V
K R22 -]|
|
R2 /R56 R20 o1 |
- R73 R77 l
AVE PE 28 Lo4] | 1 Null Petect
[+]
oe +8Y a2 R76 Digital Assy
From 'C’ P4 —C
Opto-Isolator — > cL a3 R -15v
M6 P1
P2 R74
P3 Q4
-8V
FIG.3.19 2nd NULL DETECTOR CIRCUITRY
w
r
3.5
3.0 6 Readings
recognised
as '3’
254 _
True Analog
Signal Level 8 Readings
2.0 recognised
as "2
15
2 Flead_ingds
recognise
10 as‘1‘g
05|
o (Bx3)+{8x2)+(2x1) = 2.2(5)
] 16
FIG.3.20 DIAGRAM OF AVERAGING PROCESS
\ J




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.

26

L

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. .

R37
M35

ann

To 209 Nuil
Betector

——

M26

RESET o
{From M27-3)

FIG, 3.21 SIMPLIFIED DIAGRAM OF A — D DURING RESET PERIOD

~
PREAMPLIFIER , SCALING AND FREQUENCY
COMPENSATION

RMS CONVERTER

]
|
f
|
|
|
|
!
|
[
I
I
|
|
I
]
|
|
I
I
I
CONTROL + :

To A=D
3 Converter
Hio— I_.\ : FoECo [ v ‘&f COMPUTATIONAL | Vx| LOW PASS [Vo,
I/ ] RECTIFIER BLOCK FILTER
V¥
GAIN |_ FREQUENCY
NETWORK COMPENSATION
T l
LOD} | '
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FIG. 3.22 SIMPLIFIED DIAGRAM OF AC CONVERTER
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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/V¢ 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,

Mathematically: V; = Vo

I}

but Vyx = V2/vg

V2Vt = Vg, but Vo = Vs

_\72- = Voz
i.e. Vo = 72-

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 controliing 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 034, Further gain is provided by the following
long-tail pair cascade of Q20, Q21, Q22 and 023, 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 @33, while R112 trims the offset voitage to zero.

The unity gain frequency compensation amplifier
consists of a stable DC path, provided by M11, and a
fast AC path provided by Q25 to Q29. The bootstrap
cireuit of Q19 presents the varicap diode, D11, with a
high impedance, thus ensuring that the varicap is not
shunted to ground.

4 A
' Lo RL3 RL3
Hio——06  RL2
o8 a15.cm(s1 ”
Q20to
To F ency
R226 03’,2“’034 Compensation
Section
Low l .
RL1
4 100mv Ra5
VAAA
RNa -
f! ' Q30
v~ } 100mv
RL6 RM1 R9S
00V,
RL5 R110
KV _/o I ’
RL4 R109
FIG. 3.23 SIMPLIFIED DIAGRAM OF THE AC PREAMPLIFIER SCALING
. y
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FIG. 3.25 BLOCK DIAGRAM OF RMS
CONVERSION TECHNIQUE

2
log M w
T { Anti
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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 fiow in RMS module M8. 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},

M1t
2510029

From

Preamplifier

[

To RMS
Section

v

Y

N

—

T

CALIBRATION
MEMORY

20——HPpron-—

019
BOOTSTRAP

ITM—32PFm

MICROPROCESSOR

FIG. 3.26 SIMPLIFIED D{AGRAM OF AC HIGH FREQUENCY COMPENSATION




3.3.4  High Frequency Compensation

During the calibration cycle, the microprocessor
notes and stores the high freguency (HF) error of each
range. When AC volts is selected the compensation inform-
ation for a particular range is recailed by the micropro-
cessor, transferred across the isolation barrier and latched
on to M13, M14 (Drawing No. 430299 sheet 5}, see Fig.
3.28. 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 conmector J1 pin 11 and
applied to varicap D1t. 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, )

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 ‘17, (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.

336  Test

During the self-test routine {actuated from the front
panel or remotely programmed) the AC assembly s
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 Drawiny 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
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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,

s
DC 1ISOLATOR

!
I
|
|
1
|
i
I
|
I
I
[
J
i
[
|
I

_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 pane! 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 R87, which changes with temperature due to
the voltage drift at Q10 emitters. Q10 input bias current
is initialty nulled by R26.

Thus i we consider 2-wire mgasurement, 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 (Ry) to Lo/I—.
The Lo terminal is maintained at OV. Therefore the Hi
terminal (DC lIsolator 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 DI10,DN
I- R2,D1, D2, Q25, R23
Lo R12,R13, 08, Q9

Open circuit voltage limit protection:
I+ R15,R16, 06, Q7
I- R6, D7, D8, Q2, Q22
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4 Y
R9 TPS
I+ I I
Hi Fiiter
+16V
c2
.
Q14
c1
R26 | |
+15V
Rx
L (] R12{R13
o O— 7 3
— Q9
Q8
LO in 3
{From DC Isolator) D10
RE7
I- (5#__.00‘:;?:]?2; Current D1
-15V
-15v
FIG.3.28 SIMPLIFIED DIAGRAM OF
L VOLTAGE FOLLOWER CIRCUIT )

3.4.2 Constant Current Source

Seven decades of ohms ranges are provided by ©
ranges of current and 2 ranges of DC Isolator voltage gain
{100mV range for 108}, 1V range otherwise). See Fig.
3.29.

4 3
Range Current F.E.T.'s/Switches turned on
Current L eakage path
Selector
1082 10mA Q11, M2{A)
10082 10mA Q11, M2(A)
182 1TmA M1{A}
10k£2 1001A M1{B}
100kE2 TOMA Q4 M2(B)
1ME2 1A Q1, M1(D} Q3, M2{C}
10082 100nA a1, M1(C) Q3, M2{C)
FIG. 3.29 OHMS CURRENT RANGE SWITCHING
\, J

When k&£2'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 Mb 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, R2b, 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 (+£1BS
and —$1BS) 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
10052 and a suitable tapping point is available. Consider
Fig. 3.31. Guard is reference G, Lo is actively maintained
within microvolts of reference 0 {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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343 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{) range as described in Section 3.2.1.3. Filter is
selected and F.E.T. Q5 ‘closed’ from M9-1 causing R8
(9.76k$}) 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 cutput 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 0.1£2, 182, 982, 905} and
90082 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
voitage deveioped across the shunt(s) is fed to the DC
Isclator in DCI and the AC assembly in ACI or DCI +
ACL. 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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FIG. 3.32 SIMPLIFIED DIAGRAM OF CURRENT ASSEMBLY

352 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 Isolator in the 100mV range. Filter
is selected and F.E.T. Q9 closes from M4 — 10 aliowing
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 Isolator being in Test (Sec-
tion 3.2.2.6) causes the output of the DC Isolator 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).
36,1 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 setected, 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-b 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
M1-5 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 Cutput Board accepts the DC [solator or
AC Converter Qutput 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 T 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 inffirst out” buffer between the
interrupt level routine receiving the command and the main
prograrmn 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 Ciock

The 6800 requires a non-overlapping positive two-
phase (@1, 82) 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 D1 and @2 is produced by the utilisation of the inherent
propagation delay (approx. 10nS} through each gate of
M54 and M55, 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).

\
e : e
¢2
M56-9 _| L ,—_
1
M54-2 i4 | ;4 ] 'a ,7
| |
M5:1-3 —_T‘s—l :11 !5 L
M5¢?—111 Es | ;ZL : :s [
M558 53 | :3—| ;‘.3 I
|
Msgzs #l J4 |4 [
| { Ik
No of Propergation Delays
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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|
|
+5V SUPPLY |
LINE [

AB A4 A2 A1 AD | SIGNAL M32/M16 Operation
Pin No.
0 0 1 X X XKYBRD M32-7 Keyboard read/write
0 1 X X X {M32-6) Forces a MPU ‘power up’ sequence
1 0 1 X X XADDT M32-5 A-D main counter output enable
1 ] X X X (M32-4) Analog interface address latch input
_ | enable
0 0 X 0 0 XKDSPO M16-7
0 0 X 0 1 XKDSP1 M16-6 partially enables input to keyboard
1] 0 X 1 0 XKDSP2 M16-5 l.e.d. latches
0 0 X 1 1 XKDSP3 M16-4
1 0 X 0 0 XADSTA M16-9 A-D, and interupt status output
enable
1 0 X 0 1 M16-10 Error switch output enable
| 0 X 1 0 XADCTL M16-11 A-D controf latches, input enable
1 0 X 1 i XADDLY M16-12 A-D delay counter input enable

FiG. 3.39 CMOS ADDRESS DECODING
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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.

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 cycie 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.

r
CMOS DATA BUS
A-D CONTROL DELAY BUFFERS BUFFERS
LATCHES COUNTERS M10 M24 £ M25
M1 & M12 M13 & M14
PROCESSOR
TRIGGER U
INTERRUPT PROCESSOR
o nﬁe“s”s“ﬂé:é“ 3 PRIMARY ADDRESS
EXTERNAL TRIGGER DELAY s & SECONDARY BUS
TRIGGER —____ "|CONTROL TIMER COUNTERS 800 kHz
M23 CLOCK
INTERNAL
TRIGGER ‘N
DATA
READY
TIMER LATCH
U
A-D SEQUENCE
CONTROLLER
F Ma7/ Ma6
NULL
ANALOG A-D
DETECT
LATCH CONTROL
I 1R
Nuli Detect To DC isolator
FIG. 3.40 SIMPLIFIED DIAGRAM OF DIGITAL SECTION OF A—D CONVERTER
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4 ™\
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).

f )

FUNCTION 1071 COUNT

FILTER |FILTER
DC Volts 6 101
AC Volts 24 76
DC + AC Volts 24 76

Ohms ‘ 61 | 101V
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 : 261

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)
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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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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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FIG. 3.48 SIMPLIFIED DISPLAY DRIVER READ CIRCUITRY
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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 defayed 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 - M8
CLOCK o BINARY COUNTER
i e
M9 -
ADDRESS LINE o
SELECTOR -
YyYyvyy
Delayed Pulse Refresh
Yy From M11-5 Eigna:\ms =
rom -
ToCathode
2 by 3 . fad] =1 = Drive
Circuitry
2 Clock {Comma Select)
M1 M2 /M3 M10
RAM g DATA LATCH D B-1MULTIPLEXER
FiIG. 3.49 COMMA DISPLAY READ CIRCUITRY
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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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The 180V supply is required for the gas discharge
display. Bridge rectifier W1 and CB 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, RB 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 hoard 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 100k§2 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.

o
. T T2
Blue
5

: 200V ' / -
/_NE?IAL 1OBiack White
I LK3(115V} N5y 12 Grey 19-25V
MAINS Pink 4o

10V Mauve
17
SUPPLY
I LK2{15V) 1sv 14 Grey 19-25V
k 400range Grey 18
LIVE
Gree(? %Ilow
19 20
EARTH GUARD
SCREEN SCREEN
FIG. 3.51 LINE TRANSFORMER
- i
3122 180V Supply 3.12.4 +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 1o 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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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
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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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R3 o14021 AKOZ \%s Yaw M.E HoLco HE. \
R9 01902 QKOS |/ V3w MLE HoLc o H.e. |
IO olzoo! 2K % Aw ME HoLCO H.8, i
Eil on3on2 13K 1% "Y%Bw MF Holeo Ha. 1
Rl12 06650 B5ooR 3/3“{1GHTA%L£I;CE{. Por, BELK MAKS 72 xS |
RI1D, [a]e]s]fe)] 1K 5% Yaw cemBon. MULLARD. cR25 -
Lt ZTO00I OuH 08502 R.F CHOKE. PLESSEY sajlo Joou fia 3
L2 EYinleas]] 1OuH “ " u M -
L3 270001 louH . " R _
C NOT USED -
c2 NOT DSEDS. bl
C3 MNET USED. -
ot e moe L Gt

see shent L eos Lt BT jsee YO 29s. 15& 20854, um% 53 ;’8 T e
= c | b T 5% | a 5 B 7 ) S | 10 [ewmyf | 106 lom /o8]

e T s s e ;"?‘;?‘Sfiifij’ﬁ, i ngalic e o o 1151-7 ) - FeAR P.LE. e
i BT T e L M 400205 (276
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED

PART No. MANUFACTURER PFART No. Per Assy.
c4 NOT USED
CH IO1DR O -Olué 250V CER bisc-|[ERIE ==y 32
cé 190026 100F_ 350V sECT \TT Eni1z2hz 1o 350 4
c71 V30004 ATO00uF 1Y AL ELECT |WIiMa PRINTILNT |
c8 104026 47+F 255% 50V CER DISC |SIEMENS B37449 }
cq 1 50003 47ue 20X Y3 be yAuT |UNION CARBINE KA7E 6V3 1
cClo 1 50021 22u:f 20% 15V b2 TANT|UNION CARBIDE K22E25 2
Cll 150021 - - - - - - - —
C12 tO103 O-OIME_250v.Cef. tusc. | EBLE B0OI —
cCi3 180025 IDOOMF 25V .ELECT. NINATYIN PRINTILNT 2
Ci4 101103 OO\ue 250V.CEZ bigc |ERIE B0} —
cl5 180025 10OOUE 35V ELECT /A PRINTILYT -
cle faYdlay4 InF _10% Scoveer pisc |ITT coo. f
Y] 200022 9i RBecneise 3A 400V |[MOTOROLA Bvzsez 2
he 2oo022 - - . - - -
b3 2\0068 V8 400 wmw ZENER MULLARD BZYBBCLVE 1
D4 213004 180V Soo mw/ ZENER MOTOROLA INBZ27A8 1
NOTES. Eren
7-5-78 | 09tr0N e

si:z SHEET 7 FOR LATEST IS5UE GRa 2 T }'5‘&'[ /_”/ 81

s TnefsM. Geak FLB ASSY.
e R 400208 | 3708

U




N SSSS—.

DESIGNATOR LGATRON DESCRIPTION PRINCIFAL MANUFACTURER'S Neg. USED
PART No. MANUFACTURER PART No. Per Assy.
Qu 240018 300V . NPN TEAUSISTOR | MOTO EoLA MIE 340 Z
Qz 240018 -
M| 200G AR 85 1V2A RecLLATOR | NATIONAL LM309K fALUM 4
™M2 2boo24 Positive VelTaGE Kesulatol| FAIRCHILD HA T8 MGUIC L
™M3 260022 NEGATIVE Vortane Eeaolator FAIRcH 1LY WATIMGLIC 1
Wl 209014 1AE 400V BRINGE RECT |WILED - ELECTRONIES wiond i
we 208003 LoDV, L.5A BRLGE EECT  |MICRO- ELECTRONICS wWool 4
g1
J2 [~ {slol=}. SOLBER PCB TERMMAL L@ | HARWA HZIOSA 5
Jd3 04033 4 WAY FLAT GOLD  WAFER PIN | MOLEX 22-271-204l /GOLD 7
T4 GO040373 " " - . " —
J5 GO4033 " —
NOTES. Py
7-5-78 | OBENON o e
S:: SHEET 2 FOR LATEST ISSUE :::;:D S :I ”|T56|' /-”. /8‘ .
UM | Gese P.CB.ASSY
Galg ORAYING SHELT
o oaTE nmeth A YO ZQ S, ]4 o &
DESIGNATOR DATRON CESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Par Agsy.
T o403 Awny FLATGOLD WAFER PIN _ MOLEX 22-27-204\ {GOLD —
JT 6504033 . . - . . ' -
J%
T4 HO4OBR 4 WAY FLAT GOLD WAFER PIN | MOLEX 22-27-2041 [GOLD, -
Ji0 04033 - " v et
Tl bo4033 -
J1Z HoA03FS - - ' " - -
J13 504033 - " ‘ _
J14
HiooQal- 5 A PemaTen CLigcuiT BoAarn {
45080~ 2 HEATSINK 5V AbVARNICE 1
“Msoia3- | HEATSINK 15V ADVAMCE 3
540002 225wG “Tig Ci wAZE . AR
52999 7/+2 PIFE WIRE WHITE BSGzIO TYPEC A/R
611037 SCREW MI % Baine . NYLOA] HEX Hh. NYLONE ALLOYS 8
62005 WASHEE M3 inT/aHAkePRoof. SIT. . GIKM DISTRIBUTDRS <4
613017 WASHEE M3 FLAT NVEOM [NYLoW § ALLOYS . g
615002 AUT. M3 Full HEX STEEL |GKK Zine  PLATED 4
615008 NUT. M3 FurL HEX KVLON | Gkl 2
NOQTES. TATE
. 7-5-78 datron e m
R LATEST CRAWN TITLE
SIE: SHEET 2 FOR L ISSUE - B: fob! /TI /gl
[ 2] PeAR P.L.B. ASSY
DATE ORAWING SHEET
e W 4n2a8 |56




L

DESIGNATGR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. l.JSED
PART No. MANUFACTURER PART No. Per Assy.
clicie SCREW M3Ax Swun STEEL Rozd-PAM ZINC PL Gxnl : &
GIBoO7 MELUNEX WASHERS  12°7X LG S X/0 05 mm . JERMYN.  [J2&G- 5001 2
620007 TEST POINT TERMINAL MICROVAR c 30 9.
618 00! INSULATING BUSH JERMYN Alzig 2
i3 Q09 INSULATING PAD SIL To3 | WARTH 3223-Q7FR-06 |
590004 SLEEVE - PTFE ELLERMANN ELECTRIC FE IO Ale.
Ao 4 SILICONE RUBRER COMPOUND| RS. 554-119. A/R
AZ0OED =| WARNING LABE L 2.
el3029 M3 CRINKLE WASHER 88 2
6I32 009 4 2A SOLDER TAG BRASS |TINPL. 2
590001 SLEEVE MAX.CABLE @3-0| HELLERMANN ELECTRIC  IHISX20mm BLACK HELSYN 3
580006 HEATSHRINK SLEEVE 2.4 n7| RS OR HELLERMANN ELECTRIC|399-495 or LVRZ4 20mm
030024 STEATITE BEAD 165wG |PARK ROYAL PORCELAIN N°g 2

NOTES.

SEE SHEET 2 FOR LATEST ISSUE

DATE

APPROVED

2-5-79 datron o
:Wm "osr /7] 8l

ReEarR PLB Assy

DRAWING

DATE

400299

] SHEET

6 xb
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Agsy.
J2 872115 [C 16 wAY LisSonCARLE ASSY [DAT@EOM. 1
J3 L -le o] 4er T CIGHT ANGLED WAFER . GoLD. | AACLEY. 22-12-2041 . 5
T4 604035 el _oTa - —
TG GO403s. " LR - -
| |
I - UL —
R . | _
_4iooaz-s5h  |Pce e - ! 1
719475 (604036 STRP of 1D AW Paus  AMP 163740 -8 4
630023 Scotemfiey Amssrve Coer 3M CLIP 706 . {
| ) L300499  |25um MASKING TAPE Am | seoTed N23D AlR,
| _ Lel10007 S TEST POINT TERMINAL [ MicRovAR . | €30 2
[RI 1000473 MK Bla Yaw CARBON  IMULLARD. . CR2S z
R2. 000473 Ik - S Lot -
i i ; | A
i 1200002 §1 RECTIFIER 1A SOV FARCHILD L [INdOO! z
B2 200002 . - .o , S S-S
4 i . S
i _ * . _
.. n ! |
. H H
i i 1
NOTES CIECUIT HAGEAM . 430296 e
CHECK PROC. . 45023 7-5-78 | OatrOn e
SHE SHLFCT:.'-_'_!EF—%§LAL1[ESST.\SSLM ) 4-7029?_ e 6?3'_ m;é‘ /_“ / 8'
w e ! byelz [ = ! 7 s I i THEQTT‘
Eiﬁ' JI[ E : P— m_;_.qgsp1ﬁw78‘1 DB Be1 /oo oz ] 1217 ‘l ,,A—G_D;-!\:\ADQ' — Centee PC.B IASS‘(
P [ - 2587822-9-8)6-278|a-5-m I & T2 , ,1,80113;76‘91 I I S surer
e T = I M % ' [Y e ¥ ] A f o 4002906 l o 2

T

i '
| i
|

Ina, USED

SR AT R :[?AI'HCF‘\ il‘J(-S(:!'?”’YH')I\« EF‘H\NL’\PAL :MANIJFACTURER'S

PART Ne CMANUFACTURI R ipAm No. 1Per Agsy
Tz bO4OIS Rt Aute €6 Waree s . Golts . MOLE X i22-12-2041 12 |
I3 bo4035 B T T _ R .
T4 bO40O3BS L e e T S =
IS ‘604085 _ R : } . oL -
Te 604035 T . _— ] _——

i 4‘ - -

. 410093-4  Perren Corcorr Boaen B ]

. mioun 7fo2 BRewn wee © T 120
T €T 7 bo403L 1OTRP oF IO AMP Ping @ AMP __|IE®T740 -8 2
605053 112 way PoLagiseh sccker | MOLEX 122-01-2125 2
B 6OSOS57 Goth cemme Pius. MOLEX  4B09-GL 7
| B0 (RasTic Poratisine FEG | MOLEX O - T 4
- ‘540002 122 $WG. TIN.CL WIRE ; S _AR
[ +5"-1C)C_':C>l ISLEEVE Moy cABLE F3-0 ;,H_s_«.._._g_g_m_g__ug.l ELECTRIC (RIS X 20mem BLK HELSYN [ -
| : i o i S R
L ' , J, . B , e
S -+ T e— :
T L, o . ,‘ e e ,‘.,, JE R
R ,,f,,, . __.T [ [ ,,f, S
S e 1( el l e _
!
J .
NOTES. CIRCLIT BIAGRAM _ 430297, DATE
CHECK PEDC. - 4860297,
CHECK LIST . 4703297 28-4-78 datf‘m bttt
SEE SHEET 7 FOR LATEST ISSUE DRAWN s TITLE
— - W—Iﬁ 106! /7V/ 81 _
tco N _De LH PcBs Asesmacy
DATE OMANNG e
. 400297 2T x4
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BESIGNATOR 1 DATRON OESCRIPTHON PRINCIPAL iMANUFACTUREH'S No. USED
iPART No MANUFACTURER |PART No Par Assy
[RI__ ... (000834 = 330K 5% Yaw cagson MuLaes 'czzs e 2
! | : —
| R2 . 000334 o - e Tl . e
I . . ; I |
- i i . - -+ - - R - e e B —
L HO0A4-< A PCB. . s !
| 840002 225G T O, e, | L . AR
T2 (514270/C  24uar Bsson CaBE Assy baTEOM e B NS FO
i 473 604036 STRP OF 10MaF Fins  AMP_ . 1e3740-8. . S
L .Sa000! (SLEEVE MAX CABLE 3.0 HELLERMANN ELECTRIC (HISxZ0ma BLK. Hsr_sm 2
&30099 25m w MASKING TAPE . BM o 'sc.o-rcH N.23O o AR
i e
‘ - 4| —mm—e
i e -
Lo ]
- I —. —_—
L
[ : : . R
| . P - l [ —
| ; l j
NOTES CiEcuiT DIAGRAM - 430298 [ v —1
cus.:x PROC . . 460298 i ! datrm recTROWDS (1B
SEE serfT 'E% E8 T s - 470298 '[ 28 478 ‘L R '4|
(= lc :b otz v s la s g ! L ioei/71/ 81 !
oo :[ - lmf’ﬁﬁ’ 10359!557/50.4 943 |izi7 } 1474 : l’ o ’;’ f H Fc B AﬁﬁEMBLﬂ
t’:l}_ P 243731293794 5-23 -6, [10.8.79 |18 8. 513.6.83 ; . e
R | : : P ; _.‘f_ﬁ
W L Tha




| T i f |

DESGNATOR DATARDINI EDES(‘,RIP’I(IN :i":thi,‘L‘f-h, 1MANUFACTUREF€'S 'Nu USED

PART N ' jMANUFACTUQER iPAR7 No Per Assy.

R1 . _ooc03m 33K 5% Yaw CARSON _ MULLARD  lemzs 2

| R2 o0o10} eoR n e e " S L 3

[R3 1000101 JOOR v vt ) L -
[Re 000156 _1SMied R ALLEN BRADLEY B I
RS . ... ... _EsSY (1gk Nom)} S R CR2% =
RG. 080057 2TKM% ISppm ME__ IACT EE-0O- 100 Ca 2
[RT | 050057 27Kan v L " -
RS Loco1o! Juoon 57. '/4w cmesou [ MULLARD - CRZS -

[ RA _ INoT uses _ _

RID QOO - }IOOR 5% VAW cARSON " . =

| R1) R TESV. e CR2S -

[R12 |acoarz ART - v L N lg ”
[RIZ _...locoios Y R T B - i 12
R 20472 ,,',451,,, "o " e - " i
RIS . ____1FSV e -

Rl& leKk34 AL ope WW | MANN MY 125 2

RI7 LAKT5 1% 10ppm W i 2
RS PART oF KIT 219006  (D59) | -

RI19 . PART OF KIT_ 219006 (D GO) | -

R20 063203 20K POT CEEMET BECKMAN 72¢ ! i

RZl . _|oooios. ______ |IMO 5% Vaw CARBON | MULLARD CR25 "

Rz2 (o= o]{=Y KQ * " P . " 7z
R23 063504 sogok POT _CERMET — | BeCk Erwlq a4 2
NOTES. ClcolT  DiAG . « 430299 ! 1220 12 £2 oare

e P T A i T s palis s Sl s 12-7-78 datron ..cmew

SEE SHEET 2 FOR LATEST IS5S5UE . MD m w DR AN B.Tl TITLE

= Ty T T HRE] 14 [ 15 15 . 17 [ 1071 ALN-OG UE PCB

:::E 4 FATN LLIOTGJQ 07; ul:z::g Hno7 ITT Ilgg tidi | ({41184, :lsz'um.nao w@:mm# __ ASSEMBLY.

T — jﬁ:[m 5 12 e R 400299 (2T
+W. 1164 - - = i

|
DESIGHNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S .‘\ MNo. USED
PART No. MANUFACTURER PART Nao. ] Per Assy.

R24 ocoes iMB_ 107 YawW CARBON [MULLARD CR25 2
R25 ooOIZ 2 K2 S% Yaw CARBOMN |MULLARD crR2S 2
| R2E 000185 IMB 1% Yaw CAREBON . . -

R27 o475 |4My T " - - o
R28 con 82 1K8 5% Yavw cargon . " 3
R29 DOOI00 0orR " " I . i B
R3O . loooioo hor_ 1 - ' . i -

R3! ) oooara | 4K . . 3

R32 000 393 B = o e . i

R33 __.|cooar3 a7 v " -
R34 L Q00102 L " - o . -
R3S LOOOI0% Jlook v o . ! B
|R36 L 00O 04 LIooK " " . " ) I R
| R37 | QoOs62  SKe " v . . ) 3 ]
R3B 07016 BER 01410 ppm  WW. | MANN . _mxizs 2
| R39 070157 4785 Y 10ppm  WW  MANN . ‘quzs o2
| R40 o157 ATRS 1% 10ppm WA MANN _Mxizs =]
| R4 ,oT0109 BB 1% 10ppm WW _ MANN , , _T‘MHZS' R 2
| R42 , 050028 (B4RS | ISppm MF ACI £- 0100 ¢ c;4 B -
| R43 [ D14228 42R2 1% SOppm MF  HOLLO _ HBC 2
|[R44 [0I1ZI08 [ ZIRD 1% SDppm MF | HOLCOD H&C D D S
| R4S lonoss {IORS 1% S50prm MF | HOLCO (HBC b2
R4E joooigz [IK8 5% Yaw CARBOM | MULLARD leres i -

NOTER o R Ty
SkF SHEFT Lo L ATEST 155UE I i
- ! : , : ; i ‘ : ; 0 i JOT ANALOGUE ECB |
Eo ; i ! ! : : | I ! ¥ s R ASSEMBLY ]
=5 R l | | [ B O s i © 40027 [37724

Sw o 1iga



DESIGNATOR FRa R

I
|

DRSS Py

PR AL

!

|
TMANLF AL DU ER

o USED

HAL 4 MANLIS ALTLHEH 'PART Mo Fev Assy.
rAT == ) _IOR 5% VYaw cARBON  MULLARD L LRZS -
| R4B . 0COo103 oK " " " H
| R4y ., ooio= oK ! ! " " o -
R50 e collax! oK " ' N it o E - |
RS . 000100 JOR " ! - i
| R52 000334 . 3ok e v " " 5 . 4
| RS3 .. 000334 . 330K ' " ' . T
[R5 |, OOO334 L3EOK T " ‘ o - |
RS3 000334 4330k« ' " Lot . ]
| RS6. L oooI04 ook ¢ " L o e
[RS7 ~  , 00OI01 ‘100R ' ' " " ] o=
[RS8 joooie2 fkg ot ' . i T
RS o0 224 Sk o .o I AR S
RGO __|ooozz3 leax - v _ L T4

|

[Rel  ioocolos

LIMO 10% Y4/ CARBON

Re2 LOoOI03 MOt e f___:_____
RG&3 _jOooo)22 | 1K2 5% Yaw cAgBon | " 4ot T S
Re4 1 INoT OSSO ‘
R&5 : Qootol . 1ooR 5% V4w cARBON | MULLARD o .er2s =
Réb cocwes  glek v vt N i
RG7 O00E62 | 5KE ¢ T B S -
R&® o3 __ | BOGR 0% 10ppm WW __ |MANN Mx 125 2]
 R6T OO 14 VIOK 5% Vaw CaBon | MuLLARD RIS 2
NOTES. oaTE i -
) 2773 datron o
SEE SHEET 2 FOR LATEST ISSUE CRAWN BT TITLE -
= THeTKED 107! ANALOGLIE PLB
Eon, P ASSgMBLY. ]
OATE DA AWING EET
= AT wmess A OO 299 l 4 .24
AW, Ligae
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Aasy.

RO O710NS

BOGE 1% 10prm W

MANN

MX125

R (ay=lly

1IZKO O-1l% Spem W

i

MX125B

R72 00472

4KT Si Yaw carfonl

MULLARD

CRZS

B3 oC0in3

[{e] K " u "

R74 ocO0ZIS

2M7 " “ ]

K15 000565

SMG " " ]

R7e 000106

tOM 104 Yaw CARBOM.

R77 Oo0226

22Mm v "

R7B B 000473 47K 8% Yaw CAR ~

RTM oo0392 i I " " ” z

R&O oCoV04 ook Mot o ! -

R&1 . |coo472  lagy ' . " -

[RB2 . _ .. _loco472 L S S i o ) -

| R&sz oooqrz | |4KT vt . L Ll -

| R4 lonees oD 1% Yew MF Horeo . M I

| RBS [Fsv{okcom) . IMULLARD 1CR2S. B S

 REG . . (000472 (AKT 5% YAw cARSON [MULLARD _ cR2S, -

 RET 0oo 14 _ CJHNOK et I =

| RBS JoTooa . 13k T 0ppa WwW [MANN  IMX 25 =

| RET |Osoozas | B4RS 17 15ppm ME. L ACI EE 0100 _c4 =

| R0 014228 | AZR2iJe S0pp m ME HOLCO _ ._H8c -

| Rl jorios | 2IR0 1k SOpem MF  IHOLCO S 1 = | = T =

g9z [01IO5s 1ORS 1% =« - " . -

NOTES. foare 7" R — -
I2_7_78 datr‘mﬁ Vn.scumms LTD

SER s_H__s_s_r z FOﬁ LJ?_IIEST.IF.SUF: o - o ANk TTLE

[as T 1 [ i I 1 T BT 1071 ANALOGULE PC8

e ) ; 1 1 4 B oo I I I e ASSEMBLY.

VJ A } { .. il__i } i B U N N S 40029 l 524




? i |
HONATOR LAt i BESCRPTION PRINGIP AL MANUFACTURER'S INo. USED
i FAR T MANUFACYURER PART No. |Per Assy.
[R93 _ooon24 J2OK S% VaW cakEoa  MULLARD ___ _____ lcezs 2
Ra4 . oootoz dkom e U 4. ] -
'[RA5 . O0GIos DM To " B S _ L
B9 011473 N4TK 1% SOppm MF _HOLCO . HB 1
Ra7 iNoT wsEd . i
| R8 - .NOT UsEb S |
| R399 : 0DOAZ JAKT 3Ye Vaw cARSBON | IMULLARD. | -
| RiO0 L o0oAaT2 AKT . R [ ] " -
| RIOS . Cootco JOR 5% Yaw caRBOM | MOLLARD CRzZS -
 Ri02 000106 o v T ' -
[RIOB | ooz IR e T " 4
Rio4 000 180R 1 e : !
RIOS | 00027 i270R 4 v ’ =
R106  ooo?ze. ! k2 0wt " 5
RIOT loooezz _ fek2 v v . T X -
RIOB L0001 | 1oKa4 ATTEN. SET | MANN Y tser
RIOQ | 0300371 |joK@H4 " ' { -
RIIO |og0037-1 ax e ' | -
RIIL ogoosT-l__ {IK - : - -
RItZ 000682 .| eKB 5% Yaw cageon | MULLARD CR2S i
RI13  oooios MO 10% Yaw carson v ! : -
Rl4 L 1Da2214 ZMZ1.1% 100 grm CERMET F1LM_| ALLEA] BRADLEY TYPE CC : !
RIS 041004 1M I'/Mcems*r EILM . v : ' {
NOTES. . ryve .
;2-"1-‘78 ’ datrm ELECTRONMICE LTE
SEE SHEET ? FOR LATEST ISSUE CRAWN 5:’_ TITLE .
158 THEORED — 1OT7t AMALOGUE PBB
1 T ASSEMBLY.
= B so0nan |6 o
W, 1164
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTUHER'S No. USED
FART No. . MANUFACTURER PART No. Per Assy,
RilG OCOIOS iM_ 5% Yaw cARBON | MULLARDL _lerzs _ —
RUT COOI0S iv v " nos o " B ! o -
R |loooios  qm L ! -
Rig coBmM2 21K 2w carBon Fium | PIHER N " 2
RIZ2D e DOBOIZ 2 " o " ) ~
RI2I =1-Yel] Jegk oo Lo . g 2
 RIZZ _ oosot 22k 7 T e -
 RIZS . 000225 2M2 5% 'aw CARBON MULLARD _ LCR25 2
| R124_ lonzis 21K 1% SOppm MF HOLCO 1= S -
| R125 : 000225 2M2 S% AW CARBON MULLARD {CR25 r_ —
Rize L OI3e5) 3KES % SOppm MF  Howeo LH8 B !
RIZ7 S O4I005 1OMO i/ "2 w |00ppm CF : ALLEN BRADLEY lee S B
(Riz28 042215 22MI 1 100 pem CF : ALLEN- BRADLE Y ec I S
| R129 P 042215 CZ2ZMIE 100 ppm oo o o=
| RI130 olalek =V JBKE S5k Yaw cArRBoM  MULLARD jcezs o -
(R13 L 000362 ARG v " “ . o !
| RI32 o oallal L " " "
R332 OOaI0S amM " " Rt ; -
| Ri34 000334 3ok = " ‘ P ; N
RI3S 000275 ZM7 v m " " n i b
| RI136 000395 3My e . " o ]
RI37 , 000223 22k v 0 ’ ' " ; R
R13® 000125 M2z [l " [ L. Ll R N ]
NOTFES . P _._1‘
L127:78 datran ..
SEF SHEET 2 M - s TS 2% “'\“\- Ej 1"5'- N
o 1 ! : . . ; ‘ ] | T 7 1071 ANALDGUE PGB
: ¢ o i i| ? ; ) ! ' Yoo i ASSEMBLY. o |
B i T T P TS 400299 |7 n,

IW. ]lpd
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DESIGNATOR GATRON DIF Gt T PRERCIFAL RAANEF AT Ll H™ M LSED
PART My, N MANLFACT URE AR N Prr Assy
HE: 000336 33M 0l Yaw cARBON  ALLEN- BRADLEY CB 3361 , !
| R140 00044 1BM MATCHED  PAIE HoLce ‘ 3 I PAIR
| R14! . 0aco49 BM d? "
| R142 Reeoliyii L 2ZK7 S% Yaw CARBOM | MULLARD CERZS b
| 143 . ©Qa0035 — | _3M3 1OM NPT ATTen SET MANN . N ) o, dseT
| Ri44 _6ooi100 JOR 5% Vaw CAREON | MULLARD . LoRZS -
| Ri45 e alalfaral o L ot . e o T
| RI46 - ,OD0222 .2kz v ! Lo . I i =
RI4T LOOOIZS 12K v | o o L i
 R148 [ O0036 - | 100K 10M NPT ATTEN  SET., MANNI i . ,
Ri49 100035 - (3M3 . - - - ) b T
[RISO . | OG3204 200k POT CERMET | BECKMAN ;7ZP TR B
| R1S] L OB320% . 2M  PoT CERMET " Low I
| R1E2 ; , JESY Holco . e HBe e T
RIS3  lonszz 1BKZ 1% Vaw  _MF  HoLcO . H® |
[ RiS4 000103 . 10K 8% V4w _ cARBOM MOLLARL  lerZS e
(RIS |ooo22t . |ZBOR v Mt TN R
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M29 280011 _DUAL D FUP-FLOP e Me1401® BEP J 1
| M30 _.,280026  LINEAR Ic op_A_MP NA‘HDNAJ_ LM2124 2
| M 3! 1260069 _i4n_op AMe o _ [LF4lieH -
M3Z 260026 _LINEAR IC Op. AMP s LM212H -
M33 260002 Lomm e FAREHLD JPATAl HC -
| M34 | 260069 (4L or Amp , ;NATIDNAL . (LFalicH -
M35 1290081 (4051 MUX SELECTED | DATRON [MI408] BCL (WHITE) ]
M3 260002 741 OP AMP IFAIRCHILD LA 741 HC —
M37 ;NeT usen ! | . _
M35 INOT useERn | i B _ ]
33 260028, IDUAL LINEAR IC LFARCHILDL . _|luAasnecTe !
: |
| ; o+ e _
- ! I - T R
| | — T I
| - L . — ,4 _
NOTES pvee
. 12-7-7 datrm ELECTRONME LTD
SEE SP-LEI:T :VJ"IOR LATEST |SSLE e DRAWN BAT TITLE
s E,,, B - ___+ _ [ T 1071 ANALOGUE PC&
e I e ASSEMBLY.
o S Sl el ol el — 400299 1T
DESIGNE TR AT RO LR L L —'—'1‘-:-.‘!1\- ;MANU‘»-\I TUMTH T Mo IFT
PART "y fE R TR R DART W, e Ay
|RLI 320018 'RELAY 2PEW v HOLD-IN AMF o ,BEE DRAWING {
(RL2 330017 RELAY REED LOW THERMAL OMRON GPE- 182 PH }
L L | - . o
o _7400‘579[ § _WIRE/ TERMINAL  ASSY - _ ,+ 7o
. AczT9/2 . . . - . 4. ]
o ;4|ooq5—_.-~ Pcw. : IR S R S
R |45ai12 kxer»:mv BRACKET KDFP _ A
- — — —_— H i . e ——
- . 15400072 _22 SWG. TINNED CoPPER WIRE B i AR
L | 540008 /2 Prre msuLaATED WHITEMARE. { @5
L 5‘!000| ‘_§_LEE\'E., _MAXCABLE dr 30 iHE_I‘_.._L:ERMANN _ELECTRIG IH15 X 20 ww BLK HELSYN . 4 - ]
| 1590004 SLEEVE . PTFE ) " w o l FEIO g 50;.1...
L 1890055 {SLEEVE @10 sSIL.RUBRER L [HIS cont. BLACK, L 250 mm
I3 s7Mo7s/c 16 WAY AF/3M RIBRON CABLE. DATRON . f et [
. G020 . |FAV TERMINAL JMoex It'_‘,~2 04-1875 i 0___ ]
[ JZ, 4, 5 _|BOSCOZ | I WAY DIL SOCKET SERMYN AZ3-Zo0i Y 3
I 6USO 60 L4wAY DIL SockET _JASTRALX o [TCL143 -S3T & |
[ __ 60506! G WY DIL SOCKET ASTRALLX ICL 143-56T 12
JI due (605052 | B wAY PIARISED SOCKET |MOLEX. | Z2-;0- 2085 2
05052 2 WAY il SOCKET ) Lagjrgmﬁ;g___ e IcL-0B3-5aT | 4 |
OGO0S ' CLIP FOR GOoScoz |ANT|§EE_E\LC.E RC -74 3
NOTES, DATE
{2- 7’_78 datl"ﬂﬂ ELECTAONICS LTD
SIE: SHEET 2 FOR LATEST ISSUE . :::;:u B.T "‘LE‘D_’! ANALDGL)E PCB
ASSEMBLY
P i S AD0Z99  [2875 24

LW. 1154




CESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART Na. Per Assy.
G004 SCPEW MB ¥ Comm Fbzi- PAN | Gkl ) - ZINC. PLATED ]
613005 WASHER MB INT/SHAKEPROOF &1 GKN " . !
| 615002 NUT M3 Fug HEX STeel | — " o !
e G010 NYLATCH PLUNGER HNZP | RICHCO o HNaP-37-4-) 7
|ei7oil | “ GROMMET WN3G | » . HN3G-3Z - | A
B _ 82005 CLOVERLEAF RLFE, TERM. |SEALECTRD FTEIS PIO v
| . 1820007 | TEST POMNT TERMINAL | MicRavar L¢3 S 25
I _.e20003 ... [SObER FCE TERMINAL LG (HARWIN . _ | HZIOSA 5_ |
L L ©30036 STAMDARD STEATITE INSUL. BEAD PARK ROYAL FORCELAN Co | TYPE N°l (8 swm) @
,, _ 115005 ENUT 3-4Bunc fulL HEY STEIL, . L !
L Glack4 (WASHER MZ'S w7 useresf GKN DISTRIBUTORS. . | 2Zmic. FLATED I
’ I !
s ' - - e e e — ]
- + EIRE ——miieo ]
{ i- . S
¢ H , iy
! ,
} f 4 -
| f+ ,
| . 14 - B
.‘ ! |
MLGLES . . e
zerre | 0BEON e 71
Bkt [EErY [
- ! - BJ. 1| 171 ANALOGUE PCB I
L ' ‘ | : ASSEMBLY. 5
- ! v H ] . -
| H i
J

T aoozaa 124702




et

DESIGNATOR DATRON DESCRIPTION FHRINL A oy I o, USED
PART No. MARTIE ALY HE b i Per Assy
R1 00003 10k 5% Yaw CARBON MLl ARD L 4l d]
r2 cooi03 ok . =]
R3 000103 10k -

14 000103 10k ) I

RS co0li03 0k -

Re 00002 Ik 5

R7 000103 10k ]
Rt 000472 _  _{4kT __ oo 5]
RO 000273 27k : oy i
Rio GoC 105 L " — 2

All 063204 OOk POT ceRMET BECKMAN 72P !

RI2 0001103  llIok 5% YaW cARBoN MULLARD CR25 -

R13 gogler Itk w : -

R4 . _INQT usep -

RIS 000472 | _4k7 _. 2
RIG 000332 3k3 N - B
| 000683 68k 2

RIS Qoo 222 | |ZkZ 6

RIS 00C3%3 3 ¢ !

R2o 02004 _loCk . 7

R2i 0Cc0lo4 00K _ 5%  Yhw CARBON " " -

R22 oooI04  |l0Ck T ]
R23 felolel 31! 220R ) !

NOTES CIECOUT DLAG, = AHSOROS P42-531 Ide.gi T

Py f:‘ff“’:’:.?;f‘;;%”" 31 3.93]86.5.83 2o detron rusermomct (7

SEE SHEET 2 FOR LATEST ISSUE Iv-- J?»- ) - o (:J TA |_

i :n ngs ::32- 11337 3:::;;]0 |:§9 lz‘jq- réilluu.;.as»,salul:io f;%__;lst 1:12 o PR . 1071 PCB. ASSY n
w1 |84 R0 186 25.7. 80 30.9. . "o~ . 2 12 8125 6218, 7 82 | 108 L SHEET
. gol2s 7 9 fﬁISLI 8114 1t 8| | ’5__ ‘6 | 2 Bjﬂjls S 400@9712&%

4w 1164

Eﬂon DATRON DESCRIPTION | pmecaraL - )

PART Na. MANUFACTUREN PART Mo !
R24 000102 Ik 5% Jaw CARBON | MULLARD CcR28 -
R25 000332 3k3 o - - - -
26 000103 10k R . - —
R2Y Qoolo2 ik W " R . —
| Ko 000682 eke “- o - . i
R29 NOT USED —
| R30 NOT USED -
! 0CO472  |4kT 5% Yaw careon . " —
| R32 000472 4k7 " . " « " —
Raa QgoQz22 2k2 » " v v “ -
Rat NOT USED -
R’-’D L] L] —_—
Len " =
R37 - =
R' u W p
R3* 0QCio3 10k . " " " —
R40 000103 ok " . " " -—
R4l 000332 k3 " " " , . -
R42 000103 IOk ) " . “ —
Ras _ 000104 ook AL . . -
Raa co0103 [0k : : -
Ras _ Q00364 360K " = . ]
R4 000472  |aky " : —
NOTES, « OATE
detron e e
SEE SHEET ? FOR LATEST ISSUE ey I.. TITLE
= - == pae. 07 pETL,
= T 11 = == 400300/ 376




L

Py

DESIGNATOR DATRON DESCRIPTION PRINCIHPAL MANUFACTURER'S No, USED
PART Mo MANUFACTURER PART No Per Assy.
R47 00003 10k 5% Yiw CARBON | MULLAED cR25 —
R COOI04 100k " " " " “ —
R49 0oQI03 T|c>k " " " " =z
R50 JNOT USED —
R5i coolol 100R, . " 2
RS2 L 000!z3  |izk s . " 2
1rR53 00123 12k " " ~
RS54 000IOs M W e " " -
R5s Q00684 |60k " i
R56 QooB23 2K v ¢ " " " 1
RS7 o ~_{NOT USED
RS Qogioo IoR - " " 2
R59 0QQ220 228 . . w . 5
L. 000220 228 .- " “ . -
Re! Q0CIc0 ok . " " -
L ___ ___|NOT usep -
Re3 000222  [2k2 5% Yaw CARBON| MULLARD CR25 -
Red oQo222 2k2 " « " . - —
k&S QooIo3 10k " - » “ " . -
R66 Qoocio3 1Ok " . . -
Re7 000271 270R " - - " " ]
Ree oQotod 10k n . " . -
NOT USED
fe
GEE DMEET 2 FOR LATEST ISSUE
e -
DESIéNATOR DATRON DESCRIPTION PRINCGiPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Por Amsy.
R70 L NOT USED , ) -
R7I " : -
R72 R -
R-IB - 4r " " = _ W -
R74 OQOI24 120k 5% Yaw _carBoM | MULLARD cRiS i
R7s 00047 I 408 -+ o . T . I
k76 000473 o S S . |
R77 . |NoT ysee =
k% NOT USED -
R79 000472 ak7 v W e “ " -
R8O 0006832 68k " " " " -
RR 00 0183 Bk o« " . " " ]
R82 000334 330k =~ " ] . "
R23 063202 2k POT CERMET | BECKMAN 72p I
Re4 000223 |22k 5% Yaw CARBON | MULLARD cR25 v A
R85 aocc472 AKT " D . -
Rio ) NOT USED — L =
17 QOO0I04 100k 5% Yaw CARSON | MULLARD cRZS -
R8Z 000ID3 lok  » " " .- - “ -
R®9 | oooi03 ok v . “ - -
R9O | . _|NOT uWSED e _ -
LT 012002 __|20k0!% 8w 50m MF j Hoteo. H8C !
Rge 0i523] 5k23 v w w ol " . |
NOTES. o
dotron e
SEE SHEET 2 FOR LATESVIﬁIVSSLIE . e mAmII" TITLE
- o] 07 8Tk
2 L S [ S N -
o o =S 400300 47

p— ’




! a

sl

[MUGNATOH DATRON DESCRIPTION PAINCIPAL RANUFACTURERS
PART MNo. MANUFACTURER PART Me. .

R93 | Nor usep . i -
R94 QCO102 ik 5% Yw cAREON MULLARD CR2S -
R9S Q0 O472  |[4kT " 0 " " —.
R96 ooQIc3 ok = - - " " -
R97 QO o222 2kz - " " " " -
R9% 00QID ! I00R - " " " =
R99 000104 100k ~ " “ " " =
RI0D NOT USEb b
RiO1 NOT usghb : . \ -
Ri0Z 000103 10k 5% Yaw  caraoN " “ —
RIO3 000222 2k2 v " " " -
AN| 090046 IOk x7 2% NETWORK | BECKMAN ~1- RIOk 5
ANZ NOT USED ' -

[ ANS 090046 Ok *7 2% NETWORK, CHAMAN 764-1- Riok . -
AN _ NOT USED : oo
ANS 09004¢ 10k x 7 2% NETWORK  |Beckman 764-1- Riok —
ANG 09004¢e 10k x7 2% NETWORK BECKMAN 764-1- Riok , —
ANT cI0046 ok *7 2% NaTweRK SECKMAN| 764 -1~ Riok —

Sl WY § POR LATEST WSUE N h-_-tll.. [ o,

= : = ran] 07 RN

— - 408500

e -
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S Ne. USED
PART No. - MANUEACTURER PART Mo. Por Aowy.

ct 150002 10, 0% 16v DIP TANT | UNION CARBIDE KIOE16 i3 -
c2 150002 |[IQuF « " " " -
c3 150002 10w v v " - - " -
4 150016 | pF = 35¢ n = " “ KIROE3S ©
c5 Itoo 13 * LwF 1Q% 250y POLYESTER | MULL ARD C2BOAE [PIOOK 2
c6 101103 *OlyF 250v CER bIsC ERIE 20l 5
c7 ISCo06 A TuF 20% 16V DIP TANT |UNION CARBIDE K4RTEIG |
cg NOT USED -
c9 150002 IOuF 20% 16v _DIP TANT |UNION CARBIDE KIQE!G -
clo 10210 ) [100b 500v cER DisC ERIE 201 b
cly _ 150C02  |IOuF 20% lev DIP TANT |UNioN caRBIDE KICELp -
ciz 1500 1& HAF "~ 35y « " ’ " KIROKE 35 -
ci3 150002 HOuF = igv = - “ " KICE G -
Cla 11O O3  |ouf 10% 250v POLYESTER| MULLABD C2BOAE/PIOOK, -
Ci5 150002 1OuF 20% i5v PIP TANT |UNION CARBIDE KIROE i -
Clg | 102102 ;InF 500y ceR DIsC ERIE B0! I
€7 | 150002  [1O,F 20% 16V DIP_TANT |UNION CARBIDE KIOE 16 —
cre . 150002  {OpF v 0 e ! " . " -
cio 7 , 150016 wF  » 35, " . " |KIROE 88 -
Ic2o | 150002 FOLF [T " " " KICE |G —
2l o2 101 I00bF 500v CER_DISC ERIE 801 —

| C22 o NOT uUsEb —
23 130059 470 bF 2Y% 25V POLYSTYRENE| SUFLEX HSQ 470 /2% - 7 /25 |
NOTES. — -

datron ceee.

SEE SHEET 2 FE)R EATEST 15508 MIL- TITLE

e R S B l f = pam] 'O RS

=1 1 T )L | L e W = 4003007 e

(A A ¥7 - -



DESIGNATOR ’DATHON DESCRIPTION PRINCHAL MANUFACTURERS Mo. USED
PART No X MANUFACTURER PART Mo. Por Amy.
24 130015  ,120pF 24% 160v POLYSTYRINE SOFLEX _ HS . !
c25 10247 470bF _500v_CER DISC ITT CDIDEM 4TOPKS 35500 PSC 2
€26 1500 16 loF _ 20% 3Sv DIP TANT | UNION CARBIDE KIRQESRS ~
cay i50C02 IOLF 200% 16v _DIP TANTY " " KIOEIG -
c18 102220 [22pF 500y CER DISC ERIE 80! 3
c29 1150015 IwWF _ 20% 357 DIP TANT | UNION CARBIDE KIRCE 35 -
¢ | qus@ . -
C3i § HOOO0S5 _  _-OWwF 10% 250v POLYESTER! MULLARD C280AE [Piok |
caz2 120020 '220nF 10% 63v_POLYCARB) ASHCROET A2B2211B . |
ca3 150014  |-6BuF 20% 35v DIP TANT |UNION CARSIDE lkReRE3S I
cas 01103 _+0lyr 250v CER DISC ITT CDIOKIINODJS SB500D5C —
€35 150002  [IQuF 20% i@ v DIP TANT |UNION CARBIDE KIOEIG -
C3e 1 101103  |-OlF 250v CER DIsC [T CDIOK3 INDOJS $550005C —
a7 02220 |22pF 500y CER DISC ERIE gol -
cag 102221 1220pF 5CO¢ v v " h 2
c39 101 103 | +Olyr_250v_CER DISC hd " -
c40 | NoT usep —
C4i lTooz?2y 303F 20% |00y POLY ESTER | WIMA FKS2MIN 1
c42 102 471 47OpF SO0V CER DISC ERIE 8ol -
c43 102101 JOORF  500v CER DISC " 80i —
C44 150002 _ | lQuF 20% 16v_DIF TANT UNION CARBIDE KIOEI6 -
C45 150016 [WF 20%35¢ o o “ " KIROE3S -
;gis 102220 22pF S500v CER DISC ERIE 801 —
MOTES. —t
dotron wemee s
BBk BMEET Z FOR LATEST ISUE onem £ TLE
=1 = paw] 07" Hig kst
Sea S
— o . T - o w4 00300 ]g - 16
DESIGNATOR DATAON DESCRIPTION PRINCIPAL MANUFACTURERS N TN
PART No. MANUFACTURER PART No. P 5
c47 150004 |I000F 20% 6V3 DIP TANT |UNION CARBIDE KIOO EGV3 [
cag Not_usebd ] o -
c49 101 1 O3 (»Olegr 250v CER DISC | ERIE_ 801 -
cs0 c21ro1 I0OPF SCOv CER DISC | ERIE - -1o]] -
c5l 102 101 I00}F S00v CcER  DisC | ERIE 801 —
€52 _ 102101 100pF 500v CER DISC | ERIE g0 -
€53 102 221 220pF 500v CER DISC  _ERIE 801 —
Di | 200001 Si. 6P DIODE . FAIRCHILD INAI48 10
Dz 200000 | o - " - .
b3 . 20000! P - -
D4 . 200001 oo + " -
DS | 200008 5i_ Low Leakace ) s N IN4SBA |
[ po 220010  |HOT cArRRIER Diope (HEWLETT  PACKARD HSC Hio0! ,/ IN6263 i
D7 L NaT UsED - =
D‘B [ | " —
£ | o ‘ —
| Dio ., 20CCO! _ 5t 5P plope :FAIECH!LD iIN4148 -
| Dil 1200001 v &P DiopE " IN4 148 -
| B2 ' 200002 |« RECTIFER 1A Sov oo 3 MNeoo| 2
pE 213006  |5Y S5W ZENER : UNITROBE TVSS0S |
| Dis 20000 Si GP DIODE  |FAIRCHLD IN4148 -
bI& . 20000 51 GP. DIODE _FAIRCHILD IN4i43 -
516 . 200002  Si RECNFIER 1A SOV FAIRCHILD IN4AOO! -
NOTES P
detron .—...
75[:&. .SHEFY 2 FGR LATEST IS5UtE - . - =) Il-v THTLE
ST T E L4 S ~=paw] 'O e
AR N B S ; i
S R IR I = T ] = == 400500 |9 T




] DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No MANUFACTURER PART No. Per Aasy.
DI7 200001 |si.6k DIODE FAIRCHILD. __|INgI4® -
DI% . B NoT O$e» [ -
bi9 NoT USED - -
bao ,, ] NoT useb _. -
pai 200001 Si. GP DIObE FARCHILE INGI4B -
i L i
- o —— .
| e _ " S S
I ,
A 1 H v
I H \ - — 4
| ! ]
- | ' 1 S R —
| ; oL ]
— 3 r
I l |
NOTES v T e
[5ars
i datron e ..
5: SHEET 2 F()H{ LATEST \rssm : ' ! : ) :J:I_-(-:T“T[l_ - —T”TV]E]‘* D[GITA‘_-—‘
o ’ ! ' ; ! 4. ] PCB. ASSY.
Mowre T | ' 1 o 7~ T e ]
=, I l [ : oars I Y 400500 ]TO T
ER PN Y T ) . {
DESILNATOR DATRUN ED[SCRIP[H)N CPRINCIFAL MAMNUFACTURER'S No. USED
PART No  MANUFACTURER PART No. Por _Awey.
| QU 1 24000! _Si NPN TRANSISTOR  NATIONAL BC 184 3
_QE . 24 OO O ! " 1 " " u —
R . 240007 v " 2N3646 2
&4 ' : | NOT usen S —
Qs 240006 ls; NEN  TRANSISTOR  NATIONAL. 2N3904 3
| Qe . 250004 51 PNP " 2N32906 3
7 o, 250004 a o L " -
| @8 . . NOT USED — ) -
a9 , R O R . -
oo e - =
i”, ) 1 24 OOO@ l‘_:u NPN 1_ M 2ZN2504 —
@12 125001 | L o 80327 !
@13 i 240007 |« NPN u 2N3G46 -
Q14 | 24000! mm “ BLIZ4 -
Q5 H 2400006 I - IN3904 - ]
Qe B T 25 0004 4.. PNP - " 2NI06 ‘ -
| ; ' '
L - + - +
= — + r
) "
NOTES v
detron e~
SEE SHEET 2 FOR LATEST ISSUE [T II. TITLE
T B T > 1071 DIGITAL
:ﬁ - 3 S S o P R.GJE. PCB. ASSY.
- T = 400300 |1 Tie

4. A0



e

LQWTOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S Mo. USED
PART No. MANUFACTURER PART No. Por Aosy . l
MI 28001 | DUAL D FLiP-FLOP MOTOROLA MC 14013 BepP 2
M2 - 280022 QUAD BILATERAL SWITCH n MCI4016BCP !
3 2800 24 TRI-STATE HEX NON-INV. BUFFER " MC 14503 BCP 7
2800 24 m W e m W w - “ . =
2800 24 - .« mw " " - . -
280024 e e e " - -
1 28 00 !5 | QUAD LATCH 4 Mc 4076 &CP 5
] 2800 t5 " " . ' . -
9 280015 " “ “ - —
0 220024 |TRI-STATE HEX.NON-INV BUFFER ~ |Mc 14503 8CP -
1) 2800 1S Q®UAD LATCH " MC 4076 BCP -
3 280015 " " u . l =
28 0044  |BINARY UP/DOWN COUNTER " 145 g BCP z
14 280044 " " " . « " _
IS 290003 |TIMER— ASTABLE SIGNETICS NE 555V 3
Ml ’ 270058 |DUAL I-of -4 DEcobER NATIONAL LIS 2
M7 270048 RUAD 2 1/F NAND GATE | NATIONAL 4 LSOO
g 230 [ | 4-1C]2516 EPROM PROGRAMIMED DATR.ON MS 2516290114 -155 !
19 2B0006&  |256%4 BIT STATIC CMOS RAM | SEE DRAWING P
woTes. :
| | detron .
SR BMEST T FOR LATENY WeUE - In. ] -
- = L YXTA 1071 DIGITAL
= f—— = =
= Jur——15=" 400300 2"
DERGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURERS lh. UBED
i PART No. L MANUFACTURER PART Mo. Por Ay,
M20 2800606 |25¢%4 BIT STATC CMOS RAM| SEE DRAWING -
M2i 27 0064 . |QUAD TRISTHTE BUFFER NATIORAL DM 74LSI125N 1
M22 280011 DUAL D FLIP-FLOP u MCi40i38cP -
M23 27 O 0O53 A-D cHIP FERRANT! ZNA 20AS 1
M24 280 024  [TRI-STATE HEX . NON-INV. BUFFER. MOTOROLA MC (4503 8cP =
MZ5 280024 |+« . e . " " -
M 26 2800006 |DUAL J-K FLIP-FLOP " MCI4027 BCP f
M27 : NGT USED -
M2% 270051 DUAL 4 I/ AND GATE NATIONA L 74 Ls2] 2
M29 2700 5% DUAL 4 1/P NAND GATE - 741520 2
M30 #* 290049 1% [4kxB  RoM- SEE PROS, SPEC ™™s 2532 L/ PRoGRAMMED 1
M3 280020 VK x 4ABIT STATIC eMOs RAM | SEE DRAWING- 2
M3z 270058 DUAL [-of-4 DECOBER  |NATIONAL 74.L5155 -
M33 . 270051 DUAL 4 /P AND GATE o 74 Ls2] -
Ma4 270055 _ |DUAL 4 I/P NAND GaTE . } * 7415 20 -
M35 T| 2900 48~ 17C |4kx8 _ Rom -SEE PROG SPEC . T™s 2632 L/ PROSRAMMED l
M3 280096 K «4BIT STATIC CMOS RAM| SEE DRAWING- . -
[M37 280025 QUAD BILATERAL SWITCH | MOTOROLA Mc 14.0668cP 2
M38 | 2800 71 TRIPLE 3 i/P NORGATE | MULLARD HEF 4025P 2 -
| M39 | 280017 HEX INVERTER MOTOROLA MC 14069 BCP |
M 40 o 220083 _ |QUAD 2 /P NOR GATE o HEF 400| 8P I
M4 ! o NOT USED —
M42 NOT USED .
NoTes : M30 ATERNATIVE = 3388?33 } 550K nes a5 220049/48 Rese. oae $at .
SEE SHEET ZFDH LATEST ISSUE , 7' i R 7 L] IL- TITLE
[= T i1 1 ] s p R wp| 107! g‘c‘é'_"':‘slgy_
= -t | | - 5= 400200 [;; T

IwW. jlea *
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURERS No. USED
PART No. MANUFACTURER PART MNa. Par Assy.
M43 .} 290003 | TMER/MoNosTABLE, SIGNETICS o NE 555V —
M4 4 270048 RUAD 2 1I/P NAND GATE NATIONA L 174 Lso00 —
M45 270850 HEX INVERTER oo 74 LS 04 a I
Maé 280025 QUAD BILATERAL SWITcH | MOToROLA MCI406E6BCP -
M47 230070 DIVIDE-BY-8 CoUNTER,/DIVIDER MULLARD HEF 4022P !
M43 2800 71 __|TRIPLE 3 P _NOR GATE " HEF 4025P -
M43 280023 QUAb 2 1fP NOR GATE | MOTOROLA Mcidoo! BeP !
M50 B NOT uUsep -
M5l - NCT USED - ) —
M52 270056 & 1/P NAND GATE NATIONAL 74 1S 30 [
453 28006 | MIcRO PROCESSOR CHIP | MOTOROLA Mc 6Bo0L |
R ms4 270023 QUAD 2 I/P NAND GATE | NATIONAL 7437 |
‘Ms5 2700 54  |®UAD 2 1fP AND GATE " 74 LS OB 2
mMse 2700 54 - - “ - " " -
Ms7 2700 57 PUAL JK FLIP-FLOP " 741576 |
MSE 280009 HEX INVERTER /BUFFER MOTOROLA MC 14049 BCP 2
M9 280009 " " . " it - -
MeD, NMG2 260031 VOLTAGE DPETECTOR INTERSIL Iciezil 2
MG} 290003 TIMER - ASTABLE SIGNETICS NE 585V -
Si NOT USED g - .
2 NOT USED ‘ - !
153 i NOT USED . : -
o | - datran
LR LT
BB GWPET T FOR LATEST MIRUE [ Il.. Y]
[Ge 5 2 90, | IO_'H DIHTAL
. PCES. ASSY. .
= \ == 400200[u e

OEBIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S Mo. UBED
PART No. . MANUFACTURER PART No. Por Aaay.
L) 370004 l1oQ uH BF. CHoke |Stama sc10/ioo !
590004 |SLeEve- PIFE HELLERMAN ELECTRIC Fel0 AR
590055 SLEEVE @ 1-0 £l RUBBER " " HIS coNT. BLACK 1O ram
TPrs , LINKS LK. | 540002  |225ws BTc WIRE AR
920048 BUS STRIP MEKTRON M823 14.7 3F !
G318 45 A NYLON WASHER 2
©3Qpa g COMPONENT CLIP RICHSO ‘ Kku-2 !
06005 CLIP FOR, 05002 ANTIFERENCE RC74 3
02 4 QOS50 02  IGWAYDIL Low PROFItE SKT. |JERMYN OR ANTIFEEENCE | A23-2001/Y ok icN~163-53 3
' 605065 WAY DL v " n | AUGAT 328~ A 390D |
605 06o 14 WAY b.L. SOCKET ASTRALUX oR JERMYN ICL 143~ 83T 22
6OS 06 i& WAY D.IL SOCKET " " leL_163-56T 24
605050 MO WAY D.1.L. SOCKET AUGAT 340~ AGI% D I
605063 22 WAYDIL. SOCKET AUGAT 322 - AG39D 2
6050649 |24 WAY bIL SocKET " - 324 - AG39D 3
; c05 062 I8 WAY DL SQCKET " 318 - AG38D 2,
JL3 604037 PROSRAMMING CLASS j60 " $13c- 47568 !
605059 SWAY D.LL. SOCKET | ASTRALUX | 1cL~ OR3- S&T |
J5 ©OS OS2 [BWAY POLARISED SOCKET o 22-0) - 2085 {
el7010 NYLATCH PLUNGER ORDER _FROMGJ FOX ¢ SONS HN3P-32-4-) g
617011 NYLATCH GROMMET " " . . HN3G - 32 - | g
T3 : 605:02 |24 WAYDIL SOCKETGOLD] CA CA-245-105D !
410 096-9 {PcB { j
NOTES. -
:thm LATEST 1BLE , ‘—IL. Ynulo?l D's’TAL v
: E = _ PR PCB. ASSY.
= -
A = 1= 400300 [15F &
 ——



r———-———*—*———-—'—-ﬁ'—

DESIGNATOR DATRON DESCRWTION PRIMCIPAL MANUF ACTURERS No_ LUIED
PART MNo. MAMUFACTURER PART N Par H
400 379/1 | WiRe /TERMINAL AsSY. 2
JG MNOT USED . =
X1 BO00020 |6384 MHr cRYSTAL CRYSTAL ELECTRONICS STYLE D }
J7 o NOT USED -
620003 SOLDER RcB TERMINAL Lus~ | HARWIN HZ21a5 A 5
630036 STANDARD STEATTE INSUL.BEAD| PARK ROYAL FORCELAIN €0, | TYPe Ne| (I8swé) 2
620007 TEST POINT TERMINAL MICROVAR 30 23
540008 /-2 WHITE PTFE INSULATED | IkVems To 856210 TYPEC 260 mm |
590001 SLEEVE MAX CABLE @3.0 | HELLERMANN -ELECTRIC  |HI5 X D0mw BLACK HELS [
590006 HEATSHRINK SLEEVE J2-4 | RS or HELLERMANN 3199-495 R LVR24 20mm
&01002 GOLD PIN @ I-47 PcB MNT | AMP 6OBOS~ 1 [
€13009 48A SOLDER TAG BRASS TIN AL 1
Goeo03 GOLD SOCKET # [-47 CRIMP | AMP 60983-i t
MOTES. DATE
| datron e
SEE BHEET T FOR LATEST ISSUE omas I.I.- LA .. i3
:;.. 1 P.R-“- [O7I D&Tﬁh‘- . ,“"
:: sary — 4005 () ’j% {;,5




T .
I
| ' X

BESIN A [2ATRUN ERLHIPTIGH jwmf,wm TMANIE AL S IHE S TN USED
CPART Mg MANLIEALTUNHLR CPART N Per Basy
) 000472 4k7 5% Yaw CARBON  MULLARD cr2S .4
k2 . 000103 ok . S -
Rz 0001383 18k v " " oo I

R4 00UIND ok v “ | o D ]
IRs ‘000104 ook 1 e “ L T N
. R o . S
R L000l0Z ke o]
RE L 000!02 Tk L " oo L - ﬂ -]
S L 00002 Ik o " .o o -]
RIO jdcoloz gk o " Lo B SO P U B ]
RU . 1 00O0lo2 Jk " " L " . U S
Rz Loooton kv o o . ]

RIS _ . § 000102 e ! N A :

ke~ loooioz e o w ' R
Ris oeolo2 koo v " P . - ]
Re _ NOT usep i . e el ]
RI7 . NOT UsED R e . ]
R Jg00102 ik o oo " ! -

RI9 ooocloz S - o
R2o cogio2 Ik " " v . -
R2L . O00AT AT e -
R22 oC0272 2k7 v " v " B 5
R23 Qo472 4k7 v u " H L -
NOTES,  CIRCOIT DIAGRAM = 430301 - TaTE

ek [RorarSSac oo 284,78 datron wemme e

SEE SHEET 2_ FOR LATEST ISSUE e B DRAWN IL TITLE
= T T T bl Aol . g
£co - d 789 | @22 |[&54 204 [ £ o 1217 1253 —f

oare [ 29.4.78(299; -real By 1@ [2).6.79)8-1 7. 8.8z .2 .84 DAAWG -
oo LR | M et LD 1MD LED T M0 | A REF 400301 |,

3
LA

=
1

DESGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Aasy.

R24 Qoo272 2k7 5% Yaw CARBON MULLARD CR25 -
R2S Q00272 2k7 " g - i ' :
R26 Qo272 2k7 " " " S " ~
R27 000182 kg o » " ' . " !
R2% 000222 2k2 0 - " .. ,
R29 000272 2%7 e Sl " -
R30 00002 k" " " . ) -
231 1 ooolo2 ik ! ! ! " o " -
|raz ~ loocicz ke oL e L -
R33 00CI02 |k ' " " v " -
R34+ o002 Ik oo : | v . -

RS Qooioc2 L - T -
R3C a . cCQoOol02 | 1k DR o " R L -
[»37 ] oooio2 k2 . - - - -
R3§ 000472 MET o« w " . I R ] - ]
R3? _ | 900393 3%k~ . ot 4. '

© | | NoT used 7 - -

Lad 0 COoMeD S&hK Yo Uw Caasos MuLLARD cansy \

noTES. oAt
datrm ELECTADWICE LTD

BEE BHEET 2 FOR LATEST ISSUE DRAWN T

= sl 1 : T T Iggl DISPLAY DRIVER
-- T - 108! PCB. ASSY

A B S | e 400301 I 27 7




DESIGNATOR DATRON CESCRIPTION PRINCIPAL MANUFACTURER'S No USED
PART No. MANUFACTURER PAAT Na Per Assy
ch 150020 1OuF. 20%. 25V DIPTANT | UMION CARBIDE KOk 25 k-]
c2 =T-1-1.] O-Olul. 20 2SOvVPOLYASTER | MULLARD | cimo AE/PlOW 4
les-en ool 3 C-wF28%. 250V PaLvesTan MULLARTD C280 AE/PIOOK -
ciz . _|NOT usEb A L . -
ci3 11ooos O-OlwF2o" 250v " | muLLaen _ ic2B0AE /PiDK -
Cie 150020 10mF  20% 15v¢ DIP TANT | UNION CARBIDE K Q0 EXS . -
CI8 itoCcos O OluF 20% 450y POLYSSTER| MULLARD __|eamoae/Piok -
Cle HHooos 0:0lur 207, 250v POLYESTER| MULLARD o CIR0 AE/PIOK -
cl7 1S0020 I1OuF_20% 25v O TANT | UNION CARBIDE |K10E2s -
soo\e |OuF  20% 250v AL ELEC 1Ty JIF IO OO0 25T AA |
HOT uses - . _l R Lo
20000t 5i gk DIODE FAIRCHILD LT T S ¢ SR
20000 e - - - -
200001 ' | o -
20000 | ) i 1. | -
200001 A " -
200001 v L . -
120000 " ‘ 7 -
| 200001 [t M _ S .
| 200001 |- o _ -
200001 . o -
—— ~
mtr‘m ELECTROMCE LTD
E SMEET 2 FOR LAYEST ISSUE DRAWH TITLE
- - 1 T Teeew 1Q7]  DISPLAY DRIVER
(YY) T B R . - T 1 s 1O&| PCB ASSY
] e — bl
= —_ 1 e Sl S S Gl e 40030 |4 > 7
law [1s4
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S Na. USED
PART No. MANUFACTURER PART No. Per Agsy.
o 213005 DioE ZEMER 75V . Yaw/. MOTDROLA BZX72¢CI5 i
o] 250009 | 5i PNP TRANSISTOR NATIONAL 2N5401 H
Q2 250009 n_ v " " " -
Q3 2500092, moom " " " -
Q4 1l 240009 " NPH ' R _ MPS LoI 5
@ | 240009 | " ¥ " o " -
| Q6 _ __, 2400092 | o~ v S " -
Q7 ., R40009 |- _ - T S -
3 , 240009 | v X . " -
@9 ., 240009 | ¢ . [ e
Q10 240009 oo “ R L -
@It . 240009 . . . a T
Q2 240009 . v . L . -
@3 250009 - PNP . " | 25401 =
@4 i 250009 . ‘ g a : -
QS ; 2500092 P “ . - R R
Q16 L 250009 ¢ " e -
Q7 i 250009 - " . . : -
&8 1250009 R . “ . o =
19 . 250009 e " " -
Qo 250009 ' . N
.. i N o -
NOTES H N e
i datrng_f‘i“—
B CUOD TR ety 5l HRINE
] ‘ 1 [ f i | i i =1 1O71 DISPLAY DRIVER
O A i 1081 Tpes s
!_..u! ! ! 1 ' i | ! i . i . [ _ ] orawing T e
Bl ] i J I I ! i : i P f 400301 |5 = 7




|.

T T T
i | :
: ! |
DESIGNATOR CDATRON "DESCRIFTION IT’RINCIPAL I MANUFACTURER'S No. USED
[ FART N CMANUFACTURER |PART No Par Assy.

M 280062 . | |I2Bx%BIT SIATC RAM_ | MOTOROLA I Mcerion [

M2 280015 CQUAD LATCH | NATIONAL . MM 74 173N 2
(M3 L 280045 Mo e : o -
M& . 280023 | QUAD 2 )/P NOR GATE | MOTOROLA [ Mc 14001 BCP 2
M5 . 280023 | R ! . : " -

Me . 280024 _ TRISWTE WexNoN-mvBUFFsx  » MCI4508BcP | 2
M7 280024 1w oW " 4" -
280059 DUAL BINARY UP COUNTER | " MC 14520 BcP
270045 . IQUAD 2-1 DATA SELECT LS TTL | NATIONAL - | SN74 LS 157
Mio_ ] 280033 B CHANNEL DATA SBLECT | MOTOROLA | MCi45(2BcP
MIC_ 0 RBOO43  ABITLAKH/4Tolo LnedcoseR | Mciasiseep

S}

Mz | 270048 _ GUAD 2P NAND LS TTL | NATIONAL | sN7aLsoo

Mz 230077 _ | HEX GATE | MotoRola | Mmciasy2
I |

,,,,,,, - 4 - - B L R 4 . e

|
Ui [ 571095/C _[l6wAY AP/3M RIBBON CABLE DATRON —
JR | bOSie®  IAWAYDL SKT.GOLD LA | cA =245 08D
605060 |14 WAY DIL SOCKET | ASTRALUX oR JERMYN ICL 143 - 53T
| ©0S061 _ _|GWAY DIL SGCKET | [ Ict 163 —S6T
B05064 24 WAY DIl SKY. TIN PLATE AUGAT 324 - AG 39D

» (R =)=

| AND —AN4 | 090065 . |330KsT. 2% PESSTOR NETWoRK.] BECKMAA] Tad-l- BRAOK

datron .o
SEE SHEET 2 FOR LATEST ISSUE DRAWN TiTLE

= P 1071 DISPLAY DRWEK
e 108] PCB. ASSY.
DATE v DNAMING

e = 400300 |6 7

>

NOTES. e

DESIGNATOR t DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
{ PART No. . MANUFACTURER PART No. Per Assy.

1 4100Q97-54A |[PcB ]
' GI7O10  |NYLATCH- PLUNGER

QR;ER }ROM C.FOX $SONS HN2P-32-4-1 4.
pelronl NYLATCH - GROMMET (Y . . »  |HN3G-32-1 4

b e i
T

TPI-TPG 540001  |22SWe.BTC WRe | i AR

| 590004  SLERVe-PIFE | HEULE@MANN ELECTRIC FEIO AlR

—— [P Sy

I 20007 t TEST POINT TERMINAL

L | g3 I
i i
Lo e e - . . R S - b e e e i S
— i - - N — - S N
]
L. ; _T o P
T U

_ ‘ ]
I D]
1
|
! : R SR O
. K}

. - 4

L

i RS

4 |O7 DISPLAY DRIVER
1 O8I PCB ASSY.

NOTES

SEE SHEEY v LaTEAD snll

. . J—
HENITYNT

L TR 400301 17 T )

|
|
L
i : i
i
|




|

DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURERA PART Ne¢ Per Assy.
El oa0056 — | AK2BA 0T wire weunt | MANN MATCHED =ET. (Rig {1 €Ty
RZ 020001 PTC. THERMISTOR MULLARD VABGSO 4
R} v AMO 017 wWNRE WounDIMANN -
R4 i __|NOT OSED - o n
RS oooi0e ilom 5% Vaw/ cmaou crR2S 5
RG Ooo3B2 . BRKD M * n M - " 2
R7 000106 . oM n " LT L -
RB  ___ _lo®Tel L_K?a. 1'% SQPPM MF HOLCO - HB }
R® _|o2000) PTC, THERMISTOR ,MULLARD L VABGSD -
[RIO. . _ i ; NOT UsED . _ B il
m loootoe HOM S% V4w CARBON [MULLARD cres o -
RiZ COO563 SGK " " , l . o 2
[R13 000563 SeK " u oo LM o -
R4 o001 04 hooK = " " . LM &
i RIS OO0 243 24K M " D ; L I
IRIG looceaz (ekes ! " " . H
RI7 D00103 ok, " " " L o
RIB foloolfuly 1oom " " " it B L " f
RIS 000104 JooK ! " v oo L™ . LT
R20 jodi508 ASM % loorfm CF 'ALLEN BRADLEY e 2 ]
[R2! |041505 HET I o 0 oo o T
|R22 joooz22 2KZ.5% Yaw cARBON MULLARL CRZE - S
RZS looo39) lsoog" o y y e o
NUTES CARGUIT DlAceasd. = 130303 ¥ ] l‘ : T - -
CHEC R PEDC,E‘DURE - dEORIOE 1217 1300 _ [P datr‘m I
CHESK 1Li% = LT ORI 8.8.61|%0-5-82 . | [y~ |o =1 o PHETRONICE Lo 4
?[E SHEE : 2 Pl] 1 LATEST \t:sul , m w ) ) . 1 ] The 2 |
! 22l 2 4 . 5 G '7 9 o u iz —r‘j X 4 1071 onMs PcB |
A Eoas | 2.9, d&’”ﬁ'é‘ ‘o'lwr.p?& noa |'ins [ ni3a Tizs >, = / ASSY. } ________4
o Smi2-sl2-T T‘[45 79 zc;;ga 12-113 25-10-19 sr‘ﬁo*.:,msao 18.4.80! 3.6 80 :75 soil 2, 8O_1l_ . ‘w;wg;‘] 72 )
- = L o T ADO 203 2t
e} = VS T A AD w 1 1 20 VE -3
-
T T
! i
DESIGNATUR DATRON iDESCHH"- | Eh P AL EMANUPACT. LRER'S e ISED
PART Mo ‘ MEAMNLIFACTURE & ;PAR! No 1Per Assy
Rzd 070027 15TKOAB D% wigewound. | MANN .
R25  __lojcome ISTOKAB - Of% wiREWBOND. | MANN R _ o ]
H ]
IR2G _1063204 BQ0k PoT CERMET, ,BECKMANN, (IZ2 P . &
R2T_ 0e3204 (200K - T P - ]
Rze L OO0IOE SAM_B% V4w CAREOM. .. MULLARD {cr2S S S AR
[R2S> . . lo7oome SKTOB -01% wiREwouND MANN. - e ;
R3O0 . L OT00as 1K2&77 -Ol% wiRewouNS MANN " .
R3] ILQ]QQ‘—,'IB K27 v " oo ) o ]
|R32 loooad2 (BHD 5% VAW CARBON | MuoLlaRD ce2s N ! ]
|R33 _ jooois4 150K 5% Viaw cARBON  MULLARG cRr2ZS S B
R547 o 790@55[ isq,og “ n ar ) " . " 1 ]
R3S oo 06 JI1OM 3% Yaw carsoN MULLARD LRZS , i -
R3G O41005 HOM 1% 100 CF ALLEN BRADLEY .ee T B
R37 o900492 [1BMg MATCHESR PAIR  HOLCLD T _ Pypas
[R38 | [18M . U P U B
R3D . . L. _ AEayv o ' e - J
R40 i F5V o L =]
R4) OD4AT3 AT 5% Yaw cAREON IMULLARD CRrR25 ; 3
R42 jecoez4 lezok " " ! Lo " B N D B
[R43 oooq73 47K 00 oL S S S—
Raqa  __|jeooiez K ! " . L R L _ .. 2
R4S oooioz ik 0w v B e
| RAG OOOSG2 5K& " I ] i " js 2
NOTES. o T T — = EE—
Ol E Wdatmn j
SEE SHEET 2 FOR LATEST ISSUE o o ~ e T |
= { — R S 107 OHMS PCB ASSY.!
ECO - - t - 777477 - —— I
— . - —_ [ 1 {, - | I : . -
kit S J[ f f 4003083 3 lz
—

JW. 1164



.

DESIGNATOR DATRCN DESCRHPTION PRINCIPAL MANUFACTURER’S No. USED
PART No. MANUFACTURER PART No. Per Assy.
RA7 OOOAT3 ATK Sh Yaw carsoN | MUOLLARS CrR2S -
rR48 So00 433 <43k "« " M " !
R42 000 an? 3ka 4 n n # " -
R SO o000 562 SKe "k " I 4 -
RE| ooo 105 1M oo i " L " -
RE2 oo 109 oo oot o i -
RS2 OooEIA 27 v " " 2
RS54 ocotod ook " 0 " " . h =
RSS = loocoros. ... umM " owoow I 4 -
RSG . 6oco824  ®2ok. " SR L " =
RS looorod. | poor " M ! B I i
RSE _ ooo2Is jzTk M y L S B -
RS booioa . jlook Mo " LN R =
| R&O) coo123 L1~ S " ! S 1
RCa|. loooaad p3OK " . " L . i
RG2 . looezz2 22 M Yo " o v -
RG3 |oooz2s -4 S L o t
R4 000333 T S " 2
RGeS, joons?| gzoR " R SO N I !
72_@3& ;oootos_ ;'M " " . l “ | . ] -
R ]occurm ATOK. v “ “ - ‘i 1
{1 jnocmz.d N2OK v " _ . I \
R&9 L000103 1ok uoom - i" P =
NUTES Pt
omio-7e | 0N o o
SEL MR i LA LN IS5UE DRAWH TITLE
. : ; . . . . § o e e &,
] . . i } i | ; i . 1 SS— 1OTl OHMS. PC.B ASSY)
Ty . ' | . ' { : . H CJmeeoven ] I
1 . H B | H - I DRAWING SHEE
B o | oo SRR RS B 1) E goosos |47 e
f I
DESIGNATOR FDATRON :DESCRIPTFHN VBN 6 MANUFACTURER'S No. USED
PART No ;MANUrA\_'iUHEFI PART No Per Assy.
| R70 et OO022L  220R 5% Yaw CARBON.  MULLARD . CR2S !
R7t o ..000I03 | |10k 5% Yaw CARBON : MULLARD CR2S -
R72 _1.000333 |33k _5% Yaw CARBON ]LMULLARD CR2S —
RTB 000823 B2k S% /AW CARBON | MULLARD cRr2S f
R74 _ QOOI06 oM 5% Yaw CARBON | MULLARD - CR2S —
_____ P FE i
AN . 090017 100k x7 2] NeTwoRk — BEckMAN  7e4-1 - RIOOk [
- __,f,.__ 4 ) R
| A4 . N
! ; ) .
_ _ . P n -
_ o 4 - _ {‘
| i
L R 1 d . - L |
I | I - . o ,T
L S S I o - 4 - _ .
| 4 e o 1 .
|
NOTES. DATE
2. 6. go cbtr‘m ELECTROMKS LTD
SE,E,S,HtEI 2 FOﬁR LATES_T_ ITS.E{-J-E - o B ~ R A ,L.-'_ TITLE
[= | ] 1 [ ] I | I071 OHMS PCB. ASSY.
:I ! l ' ! l i T : T — -1 i e [ ORAWING
; . . i 1 <F - - DATE wween 4OO R0 ] 5 s-::riz
1 i i i ' S




s

DESIGNATOR CATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
(] 120029 GBOOpF. 2ok 100V POLVCARE [wina e FXe -2 Mind 1
cz 120027 1OQOPF 204 looV POAYCARE | WA, FKC -2 Mind t
c> 102 410 4TpF  S00V CER DIsC ERIE B0 4
<4 102470 ATpfF SooV CER Disc |ERIE [=1=1] -
€5 2222 Zn2fF 500V cER DISC | ERIE a0 '
ce L lloliox *OluF 250V CER Disc | ERiE ot 4
c7 102332 An3f Soov CER DisSc | ERIE o B0l ]
cs 120014 _ |2:2uF 10% 63V POLYCARE ASHCRORT AZRZZZIB. 2
c2 ) 120014 R 1Y " T “ -
o ieoia io-wg____g_cg?., 250V POLVESTER] MULLARD  lczsocAE/Piook. 2
cil 1s000l (22MF Z20% 1oV o TanT iumom CARBIDE ] !KZZE G 2
cle (101103 *OlF 250V cER Disc [ERIiE sy -
ci3 [i80001 22uF Zo% 1V nP 'I‘ANTViU!\JIOI\J CARBILE K228 Lo -
ci4g torios *Oluf 280V cER Disc  |emeE - =10 o =]
cis 102 100 1OpF SCOV CER DIsC 1| a L _ o ¢ oz ]
Cle 102 100 10pF v " a L a - e~ ]
c\7 Jozloz ilnF " 4 v oo L IR R B
cis 120021 {0 ATuF 10% GAV PordkaRs |ASHCROF T |Azpatiie 7 !
19 150014, | @BOnF 204 35w oir AT [UNION CARRIDE 'KRGBE 35 4 N
| €20 150016 Juf  20% 35v niPp TANT  UNION CARBIDE CIKIROESS ]
fo¥={} i150020 ouF 20% 25v DIP TANT UNION CARBIRE _KIDEZ2S. + ) 2
cz2 jforio3s Olpf 250v CER bISC  ERIE __Lg_o: o r -
c23 isoozo tOuF 20% 25V miP TANT UNION CARBIDE KIOE 25, | —
N =D | . R 7‘1
_©-i0-1e | GO e |
S_EEAS,E.EE',J,’(,}” LATEST |55i)F . B_\J . |
{ : [ ; i ! l g i ; i 1071 OHMS PCB  ASSY. |
A T ! L P
b L 1 l . ; e e iz
I !
DESIGNATOR DATRON i[:»ESCRIPH; N HRIN AL ;M:\_NL,FACI'URLH S Ne LSETE
PART No MAMU ACTURE {PAFH fu Prr Assy
ced J1ezial ,100pf 10% Soov CemOme (7T oo 3
28 . wemiol __J10Opf 107 Soov Ces Dwe. 1TT e . B T
=6 102108 | _ _II00pF10% SO0V cerDISC |, ITT _._....tblo »
€27  [NQOI3 | _|I00kF 20% 250v POLYESTER| MULLARD __lczeoae/Piook
N S P e . R I ]
. ; s S I S SO _
b . 213001, .. 11OV Bw ZENER  MOTORDLA . _ _linm3a7 b A
IS 213001 oV " L SR ]
L e L NeT UsED . ey - . ]
N N N {NOT usED ' PR
05 _ VNOT USED , .
|1 D& i 'NBT USED ) R ]
b7 210027 2Y7 900ww ZENER  MULLARD _ ) B I
L 200001 5i. G.P. FAIRCHI LD y SO L
D9 _ NOT useb . . . i ]
b0 2izcor 1OV Sw ZENER [ MATOROLA INS347 T
Dl 21300 oyt P — - |
b2 2ooool . 5GP (FARCHILD LNage ; -
D3 o _|NOT UsED _ P - i ]
big 2O000B St Low LEAKAGE. FARCHLD | LINASEA i 3 ]
BIS |2oocos s oo R L=
DG z2io07s TV5 400 mi/ ZENER  MULLARD . |mzvescyvs | 1|
D17 210120 12V 400 wmw ZENEE J;r . BZYBBCIZ I
NOTES. T I |
19- 10-18 datr_gn reomes e
SEE SHEET 2 FOR LATEST ISSUE B ] ORAWN B-\J . TaTLe
- Pz 1071 OHMS PCB Assy.
- 1T T S—
pyem 1 BT B
— b SR I D I N Mtaoo3cs [T ez

JW. 1164



I—T“-ﬁ"———_——

|

DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No.
PART No. MANUFACTLURER PART No. Per Assy. |

nig 20000I S G.P EMZCHILD N8B -
(L) 20000 ) Si " u
b20 20000t Si “
b2j 20000! 31 " “ -
be2 200001 Si " ; “ " -

023 200001 S w o B " —
b24 NOT useb e 5

b25 200001 53 " 8 " " -
D26 Zoooo! sl L 5 " - ) -

D27 20000/ 5 "o R . "
D28 ~ |200008 st Low Leakase = | v INASBA -

S — . -

N-CHAN ~ FET SELECTED | TELE DYNE_ URiAaE. 7

I I I " n _

@t |E30027
az . jzsco27

bles 0 esec2r oy "0 . ]
' Q4 230027 o L (N N ! -

|las 123000z N-CHAN o FET o j;.u_lcomlx L3 1924F [
| R& 230027 N-CHAN J FET SELECTED TELEDYNE UANLSE -
[ L = V- B N ! o SR . I . -

. ‘ -~
= N-CHAN J FET. . _SnconX DIDDL4E | -
as 230002 n g | M ) -
E=YI-T 240017 81 NPA . SUPERMATCH PAIR NATIONAL LM 324 !

QLil 230022 N-CHAN i FET Jeiiesnx SETee 4

NOTES . GRTE
e B o =1 o [P

G RHEE D G FOR LATES] 1SSUE T
Cw i i 1 ! / — 071 OHM= PGB AssaY
ro- i F— G

' cRsw T awer

1 | IO
R N s
i 1] i el | s S S D M o = = = =N Il -

QB ... .230002

TITLE

Lo aPFRUVED

DESIGNATOR GATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
FART No MANUFACTURER PART No. Per Assy.

Rt S _INOT uUseD e . ]
Qi3  lzaconz SiNeN IMaTenaL 2N 3053
Qg . 230027 __ INCHAN J FET _ _ITELEDYNE UBI4E -

Qs 250001 a8l PNP NATIONAL BC. 214 2
=I- 250011 Si_PNP . NATIONAL ac 327 I
| Q17 _|24000t __ |si_NPN NATIONAL BC 184 2

QUS| |24000| , Si NPN NATIONAL ac 124 -

Qe 1250001 S PNP NATIONAL BC 214 -

| 20 _ . |230002 IN-CHAN J FET SiLicon X UIRSAE -

| @2! 230029 . JN-cHAN J FET D . ) 305, -
@22 230029 T . u_ -
@23 230002 S . N loimmas -
Q24 1230002 : - . . " " -
azs ;230022 B P R U (UL A L NEES. =

_ I . ; _
S b H I B,
- 4 o v oo o . -

N H I
- - T_ -— - b ! - J— —
- - [ I— I

i i

NOTES, DATE
- 1078 | 00N wowme

SEE SHEET 2 FOR LATEST ISSUE THANN S J TITLE
T ’ i == 07 OHMS PO B ASSY,

Iss CHECKED

ECD

DATE DAAWING

p— 1 1 ":4; T L TaTE R il o= o I 9 "::le

LW 118



A SSSSSSS5h5BhHEEEEEREERR.

DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART Nao. MANUFACTURER PART No. Par Asy.
[l 280022 AUAD BILATERIAL switcH | MOTOROLA MC 1<10Ke BeP 2
MZ z2Bonz 2 m " o " A - -
M3 20069 41l OP AMP NATIONAL LF41ICH i
M4 20026, OP  AMP NATIONAL LM 212 i
M5 280025 QUAL ANALOGLE Suw/ITCH | MOTOROLA MC 14066 BoP |
MG 2B00T2 Msmrae fisTasle MYIBR |B.C AL Ch dod7 At \
M7 280015 QU LATCH | MDTORDLA MG 14076 &L P 4
MB 1 28001% n * " " =
MDD 280011 DUAL b FLIWP FLOP MOTa ROLA MC 1401m BLP 1
A T i
| 1 . .
- . . e e
I —— _ — _ .__1‘__.. -
e EEE o _ - .
— - J— — J—
| | ! S -
i
NOTES. e D S
6 - |2 -78 datrun ELECTROMICS LTD
SEE SHEL1 7 FOR LATEST 155UF _ Foawn & J B T
L ! [ T 7 T e 107l OHMS PCB ASSY
L . i, : ; T v
E, B } I | | ! i Sy N T s
kil DU B J L 1 1 - E o i iu_m “10032053 1o =i
Jw Tina
DESIGNATOR DATRON .| DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUF ACTURER PART No. Per Assy.
RL1 pac:ols RELAY +P2W 7v HOLD-IN|P4EEg. B SEE DRAWING \
A00372/2 __ |wre [teemmaL assy - &
P i - I 1 _ _
] X 1
O — ‘ = { —_—
. . ; . . - .
| asanz JRELAY BRACKET. KO o , [
- . . . ' S S
| 540008 ;7/0-2 PTFE INSULATED WHITE | TYPE € 280 mm.
o Jf_‘;_‘!OC)DZ ZZ SWG TINNED COPPER WIRE . R N - AlR
L S20001 SLEEVE NMAYCABLE ¥ 3-C  [HELLERMANN ELECTRIC  [HISX 20 me BLK HELSYY [
| - 590055  SLEEVE p’;-o SIL.RUBBER HELLERMANN ELECTRIC | HIS CONT. ;I,I,Agc__ii :L.‘ §O;§
= o200 EsY TERMINAL MOLEX 02-04- 1875 [ 4 ]
‘ - T
B ;571095/C 116 WAY AP 3M RIBBON CABLE | DATRON I o B
N 05060 4 WAY piL SOCKET |ASTRALLX 1G4z - 83T, 5
[ Gosc6] lie wavbiL sockeT ASTRALUY ICL- 168 -8&T. 2
~Ji 05053 Lz WAY PoLARISED sockET (MOLEX 22-01 - 2125 )
NOTES, T ey e - e e
10-10-72 datr‘ﬂl | FLECTADMICE LTD
SEE SHEET 2 FOH LATEST jssL P A I e
SEE INEET 2 ron LeTesl \ \ , : (e B ..
EN [ | | i * [ I = 71 OHMS PCR ASSY.
ELO H i i ! . L [R—
o ‘r i T | } 1 4‘!» AeROE TR T o
- } .- AT T T e : .
[ [ ] S N A o S S 400 LNy

IW. liGa



! I |
DESIGNATOR DATRON !DFSCRH’-’ICJN ;FRJNCJPAL MANUFACTURER'S No. USED
FART No H I MANUFACTURE R PART No Per Assy.
; ;
= . b - b —
i I
. GlIO04 _SCREW M3XGwm STEEL AbziPAN ZING PLATED .Gk ' |
L (GIBOOS | wASHER M3 INT /SHAKEPROOF, Gt DISTRIBOTORS ZINEC. PLATED 2
L . PR S I . S
Lo M&IB00DZ NOT M3 FuLL HEX STEEL . _lziNe PLATED |
| _elS00s NUT_B-48 0NC Ful HEX [STEEL o " ! N
- o b
L. ,‘.@_‘7019 ,JLM'LATLH_ PLUNGER HNSP |ORDER FeoM o .l.rox 4 Sons. |HN3P -3Z2-4- N <
| el7011 _INYLATCH GROMMET HNSG o _iHN3G-32- -
- o _E_;I_GOOE B fg.sﬁ\l\io_f-{_N'TlNG __PRD TERMYN . TOSIG"'DO"DW____ ]
L C20003 | SODER PCE TERMINAL LG | HARWIN . H2I05 A =]
| 1 &3co24 —. (STANSAFD STEATE S BEAD. |\PARX ROVM. PORCELAN Co. |TYPE No2 (16 SwG) 8
G20007 TEST POIMT TERMINAL MicROVAR [ 1-] 1
.
NOTES. —
- 'o—-lo— ’B wtr‘m ELECTRONICE LTD
SEE SHEET 2 FOR LATEST ISSUE DRANN B \.l TITLE
= e 167) OHMS PCB Assy
£Co. AHROVED
DATE m’;ﬁ SHEET
<mo. BATE 400303 12 =42

LW, h164



DESHGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
2t OO0 AR 5%, Yaw CARBON MULLARD cezs 2
g2 cooez4 820k 5% /#W CARBON | MULLARD cens !
e3 000222 22K S% MW Caeaon MULLARD [ -4 XN 4
ea 000222 2K 5% YaW CaRBON | MOLLARD cees a
25 OO IO ook 5% JAw CaesoN MULLARD cees 3
RG oocwy  lioox 5% w CaeBord | MOLLARD cezs -
ev [nYal=]T-TN 100K 5% 'aw Caemon, | Muliaeb _|ceas ) -
| e& QO 02. ik 5§ aw CARBON MuLLazD CR2% 2
“®2 [ 000! 1M 5% %wcaRBon iMuciamn - [ce2S 3
B __quglos LM 8% JAw CAemon | MULLARD cees -
| eu _'L,OOD'D'-" ;IM 5% Yaw casaoM I MuLLARD B |eees -
| ew | oooios 10k 5% Gw caemon CMuiaeo |eezs 5
213 . Doo1e3 0K 5% 4w CABBRON | MULLABRD . |cee=s -
2ud . 000103 ok 5% Jaw CARBON | MOLLARD jeezs -
T eis | coozez  2k? S% 4w CaeBoN | MuLtAeD ) cezs -
R\G | 000223 [22% b %wCazeon | MuLLARD cees - - ]
7 | OO0103 IoK &% Yaw Cazson , MuLLARD | eeRrs o -
| e | omsnz Skl 1% YaW MF wemy_»._;_ o io?icf, B 1
e . 610123 2008 0% & ppmfec WW. MANN (KELVIN) x5 (ep-on) | ]
een . oloz4 . 202 o 1% & ppm/% muT MANK W“rg._‘_:g__!_‘_l_f._'w__f.fs_ o o
e | oT0RE | 98 017 Sppm/" Wi, MAUM | ax 175 &Y L e
g2z =5 (a10-Xc:Y l 12 ol1% 5 fm/‘C. ww. MANN lLesooBu N
g2 T OHOCRER [2KR A% Yaw Cagmon | MuLLARD cz'zs -
NIV ES P et i
: -J 7 dowy T8 datmn exscrwonics 1o
«; ‘;H(lT P RO L ATEST pSSb l R ]
a i c j 3" 4 1 @ _ '“'7“" | C.LJEEEMT P.C.E
|21 noaTI24.0.79 24 2, 321: 3361;{?&?‘;0# gu“&?gg me. fsl Jel»%o 'r',1' Jg'z?so 262.8f J“ l e
s T T S R e M R 7 1%doos0a | 277
'. i : |
DESIGNATOR - DATRON }DESHM"‘ (R ?PP%N(.!PAL. lMANUFAL URER'S .No USED
;PART No N MANLIFACTUREH 'PART No. SHer Ay,
eed BHO0IDR LK 5% Yaw Caemon MuLLaRD ceepes o - -
| eezs = =1y, OEI B1% Seemlfc WW.  MANN L teRsoosu ot
R26 . 000333 33K 59, Yaw CARBON MULLARD . cRzs o= ]
| R27 @ ocoozazi  2208SY MW CARBON _ MULLARD | cRIS 2

RrR28 @ ocooza=zl 220R5% W CARBON | MULLARD | cR2s -

_R29 7000103 ok 5% /AW CARBON | MULLARD _cR2s =
I S - r N B - S S ;
o[ meczo [1OuF _25v  TANT ’ LNION  CARBIDE KIOE2S S
-t _ mooeo _|lOuF 22w TANT L UNIDN  CARBIDE KIoe?s -
| 3 l 1010 +1Dn-(-' 280v  CER Dsec. | ERtE B oL |

¢4 L ISooid » GBOnE 3 20% TanT ‘ ”““”:‘__93_5‘&7,,4w 1 ueggabs B |

5 118006 | luc BN TANT | uUNIDN  CARBIDE KIROERDS 2
[ ce | moow [l 3w vawt | Tuwow camoe [ KieoEds -

c7 % 10241}  410pF 10% S0OV cek bisc 1T . Joeo
. I - | & 5 Y N {3304,&‘ 10% Seov cER BISe, | NTT _EDWD L

ce 102101 [IOOpF 10% S00v CER Dlsct ITT ceio !

o) Hoold IOOnF 207 POLYESTER { MULLARD CZBOCAERPICOK !

]

NOTES WVALLE COERECT IF E/2 MANUFACTUBED BY MANN - TYPE MX125-8

+ vm.u_:‘* c:g:’ggru s::'b uf: M:m:ﬁ:c.;u: BY KELVIN~ TVPE EP-0O1 1T Jury T4 ljatr'ﬂﬂ ELECTRONICS LTD
see snc W BRI EED &R L & LTERNATIVE, Foy™ Tl eRENT PCB.
s
o et ANOA04 [ aven




DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
=1} 2oodo) T5mh. T8¢ GP. 8L DioDE, FAIRCHILD . NG4S, -

o2 rlalaYalal:] P00mA.125¢. LL. 5L DIODE. | FAREHILD. JOLLY-TY 3

03 2 oncod 200mA 125, LL. &L DIODE. | FAIRCHILDY. INASAA, -

n4 Looood 2oomh. 1253 LL. S0 DiODE. FAlREHILD. INASBA . -

[T 200004 T3mh . Tov. GP Si DibDE. FAIRCHILDY. INGIA B -

D& 2on00) T5mA . 7o, OGP SLDIODE. | FARCHILD. INA 4B —

o7 20000l To5mA. T5¢. GP SL DIORE. | FARCHILD. INA4E —

1) 2oooo | Tomb. T8¢ GP S DioDE. FAREHILD. INAWE B -

| )] NOT USEDR L
oo _|NOT usfb
D 20020 | FET DIODE 100pA le. TELEDYME. PADIOO 2
| Dm | 2eoco20  [FET DionE wophle, TELEDYKE. PADIOO -
[ oa | 200022 AA, 400V.GP Si DIODE. | MOTOROLA BYzs2 4
(o33 2o0022 Zh. 400V, &P SLDIODE, | MOTOROLA BY252 —
| by | 200022 3A. 400V.GP 5L DIODE. | MOTOROLA BY252 -]
bia _Roc022 [ 3A HOONGPRSLDDE | MOTOROLA BY2sz -
| ; _ SSRGS ,,,,ﬁ,,,,,,,,
| e N B
,,,,,,,, SHR S e
! 1 _ e L R -
|
NOTES fom =
T JuLY T2 dotron ..comewe
G SHEET 7 FOR LATEST ISsuE b e R T~ PRENT POB
T l R D A tf:;;f s 1 e o AQO0304 14“;:77
JoNL 1184
L] [ !
{IESIGNATOR NATRON }DESCEWUOI\ %PR"NUPAL MANUF’ACTURER'S No USED
BART No ‘ | MAMUFACTURER PART No. Per Assy.
al ' NOT USED ' \ o o
‘a2 7 _esooot @ NP Teausistor. | NATONAL. | Booa/Toil 2
03 : . Nor usep S S
-y . 250001 s PNP TRANSISTOR. | NATIOMAL. BC24/ TOIB -
| @5 e NOT_USED i -
- ee . _Noruses | ,

o . 23000k N-CHAMJSFET. | TELEDYNE. U 1aoa AF \
Tas N - CHAM J FET.  TELEDYNE. DBISST IF 2
oo "N~ CHAN I FET. | TELEDYNE. Uload iF i
- an  N-CHAN JFET. . TELEDVAE. LB IF -

S i
P S
oM | 2B00IS | QUAD D-TYPE LATCH | MOTORGLA MC 1407@ BCP 2
| w2z | 28co1l | buAL 0 fuP FOP MOTOROLA MC 1401D BCP }
M2 | 2BOOI® | GUAD D-TYPE LATCH | MOTOBOLA M 14CTG BCP ~
Ma. ' 210059 1» DARLNGTON DeweR | SPEAGUE/ EXAR ULN 2004 / ¥e 2204cp \
M6 260027 Ti4 OP AMP | FaReniLD LA Ti4HE. \
NOTES, OATE
7 Juwy 19 dotron .cemeew
SEE SHEET 2 FG_F LATEST ISSUE DR AN TTLE CI.JEELNT P.C.B
155 L 1 CHECKED
- T 4oono4 | 87

I, 1154




DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’'S No. USED
PART HNo. MANUFACTURER PART No. Per Assy,
Anl ‘NOT USED e ]
A30017 RELAY Been low THeduaL.  |OMRON G2E 192PH 2 |
330017 |RELAY EED oW THERMAL.  OMRON GRE \8ePH -
. B300I5  RELAYAPZW 7v HOLD- IN PéR ) SEE DRAWING {
| 330018 _RELAI 2P2W 7v HOLD-IN | PES ___|sEE DRAWING 1
4oaBd/ | MoLex Teesmar/ Wiee Assr _L Darzon S : |
o 410104- £ A | PRINTED CieeniT Boaen {" o o 1
I T___..‘.‘:_5_9 ne jeeLay  Beackey R S : z
. " 540008 7/'2 PTFE INSULATED WHTE WrEE o BOTwm TaTaw
B L20007 | TEST POINT TERMINAL n mcmvnz 5 ]
i 520001 :SLEE\IE BLACK | MELERMAN EIECTRIE HBW2Oww HELSYN | 16|
GO5056 . CRIMP TERMINAL . . Molex ) ) , 4809 -TL_ o3 ]
Ji 571095/C {16 WAY AF/3MRISBON CABLE | DATRON : o .
GOSOHO  [M4WAY DIL SOCKET ASTRALUX 0% JERMYN | 1CL 143 53T | }
| BO=O6| 'lewaY D1l socxeT | ASTRALOKOR JERMYN | 1CL-1GB-SGT ) l 03]
| o505 A WAY POLARISED SOCKET  MOLEX 7@2—0\ 2045) 4T 4 | T
L] Go5052 By WAY POLARISED SIOCKET MOLEX (11-012085) e4n-84 |
Jz bos05% II‘ZNA\‘ POLARISED Socwel MoOLEY. (170-225) 5411 \'2~ o]
605057 [CRIMP TERMINAL MOLE® 480%- GL =
NOTES ¥ MTERNATVE 330014 oz 330013 T T
et | 09HON e ]
‘ I : : 1 . T :'ﬂfﬁjumtl Y CoeeENT PEB.
o i SR I i
S Lo R f‘::*arrs 4corod (@707 |
i ] ! ‘ i I J ! i a2 ]
ra—
DESIGNAT I DATRON JER = i MANUGE A TR} Sy Moo 1t
PART to Uit 4 PART Per Assy
.  Gllooa sczew M3x G Posl Pan N L 2z __
L el3oos WASHEE M3 NT/sHA&EPz.ooF ) 2]
| . ;_ clsoo2 CNDT M3 FLiL HEX B B I e
L BIHO0S CnoT 3-45 uNe foll HEX. 2
ALYV WASHER M2 INT SMAePROOF B 2 T
:,,,,, i ‘GIToI0 NYLATCH PLUNGEZ €1 FOX & Son o HM5P— 3‘2 4- \ 4 |
[ . enon TNYLATCH GROMMET ClFox deon HN3G S 4.
| 1 B20003 SQLDEE Pc B Teemum_ u.ua HAE\NINI B H'Z\DEA ) ) _ Eé ]
I i 830024 'STANDAHD STEATITE INSUL.BEAD, _PARK ROYAL PoFu:ELAIN co J{TVPE Ne 2 (lbsws) 4
. Roos? IFUSE HOLDER. 2Oma o/ MIG Belna tLEE L2002 L
e | 22oo7 |F\.\‘.-|E I-GAQuet ATNG 20ws  BESWIEK C . asor1g-F-7850V ]
[ | 520004 'SLeeve - PTFE | HELLERMANN ELECTRIC _' FEIO N Al
.. .} S5e%00Css SLEEVE__;# 10 SIL. RUBBER L Y . |HiIS CoNT BLACK 3Omm .
N S e el . . i ' _ B
| ] e e ] . __ ’ i
‘ |
_ — 4. - S ‘; . _ o _ R _ e _
NOTES [_ v
7 luiy 79 dEI'tl"‘{llj crccmamics uro
S: SHEET 2 FOA LATEST ISSUE . ::?:l::? SM[TA TITLE CUEE‘_NT pCE;
£C0. 1 o1 preers—. . o
= R % gocz0d [ 177

LW, 1164



DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
R\ o123 12K St V4w CARBON|MULLARD. . _ . _ cCrR2S 3 |
RZ OOO3N2 ks " " " ; i " 6
R3 __OCDESZ KR ]ﬁ I n ' i I -
R ~ leooloa ok v L0 L &
E___,, boo'zs fzK 1l 1l il E_ i -
RG _  oeozez  j2ke ' ' "' . 2
R7  ooozzz _ izkz ' M Mo ' : -
REy . looei2s wek oot L o : -
RS |looo331 & _ ] ! IR
e LOOOSGZ !51(6 [T} " " n " o . i
Rl K== =1l-F 1OK - - N . Lo : -
RIZ faae J1-13 ;: M - . “ - - - ~ I
[Ri3 000352 |3k3 4 " " " v _ -
Rig. [poo1os ok owow " " T U R
leS. :000332 ‘3’(5 " “ " ll T " 74;___:-_*4“
'RIC ‘000332 i3ka  » " " u o | -
(R17 00068I 68k v " " " “ J._ 2 |
iRIB 00068! ok " " " " S S : =
‘Ri9 000332 akz v " " * o e ]
IR2e 000103 dok o " " " " . -
'mezi 000103 ok v - . “ ) ‘ -
!nza 0ooio3 GOk - . g " " . s -
P ‘ .
" ES S
?'H :?m BTN b M A b <
o 3“4 x! 7 ' 8 9 ; 1 Rear uuan-/ RATIO
L Reverst) ’aoz/sa'r a1z (9B |, ,;i‘ L ross. 16E | 199 1329 i i A
rz@é?: 15-6-T4 12540 746 -1 1 ao 22 4 80'24 98012.4 28 ; e 7 ea' L H JE;:-E:& T e
i MO AP DM i I i ™ 4ooso7. | B 8
T T T
| ! | | |
DESIGNATOR ' DATHRON DESCRIPTION PRINCIPAL iMANUFACTUREH'S No. USED
PART No N I MANUFACTURER !PAFiT No Per Assy.
ci | 150022  Zw@F_20% 35 DIP TANT  UNION CARBIDE . ,K2RZE3S 2
ce ., 150022 _____+2Azf,,,,,,2,ox..és_g_gie,_zeﬂxJ,Q&!QN _CARBIDE  K2R2E35 -
cs . 150020 1OpF 207,25y _DIR TANT  UNION CARSIDE [ KIDE25 2
ca 180020 IOpF 20%25V DIP TANT [UNION CARBIDE [ KIOE25 -
cs L 102101 [I0ObF 0% Soov CER bisc ITY cbre ) f
Co D 110OI3  |loosF_20% 250Y POLYESTER|MULLARD C2BOAEPICOK L
c7. | 13004 680nF 20%, 35V DI TANT | UNION CARBIDE KRGBEAS I
ce ' 150014 680nF 207, 35v DIF TANT | UNION CARBIDE KREBE3S -
I I i - I ‘
NOTES. e
21.0.9 dotron . -
SEE SHEET 2 FOA LATEST ISSUE DR AWN l . TITLE
— — L REAR_INDUT/ RATIO
i 1061 /1671
DATE ORANNG
400307 |47

JW 1164



DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No l MANUFACTURER PART No Per Assy.
bl BYielel=]=1] . [7BmA 73V @ si biosE | FaRCHILE. o lNaws. 8
B2 _|zooeer . Lo R S < . Jo — s
63 |2ocooi T . e ~
[T 200001 v . - - el e m
ps 200001 o J o S
_D_G .ZOOODI ' " " " " " o 7;7 77777 - ]
707 i ZOOOO ' " 1 " . " " a - - i___ _—______
De 200 [l >} ’ " m - i ¥ a . p—
A ) o . . "]
|- + s - —
S S S
L. . , . + . [ -
at 24000 S NPN TRANSIS TOR  NATIONAL aci®q /Tois FE— 4 |
Q2 24000 - . ! . Do
@3 28000 B PP TRANSISTOR NATIONAL B 214 /Towe J 2 |
ey ] 25000] T " , . A " : - ]
@5 24000I S NPN TRANSISTOR  NATIONAL BeB4/ Toig I
{el= 240001 o L . L - = ]
L. . . S
M1 EBCO| DUAL b FLIP- FLOP MOoToROLA MO I1€013 BCP i
| eOsO3E COM. PIN, STRIP ©F 10. HORZ. TYPE. ANMP NER A0 - S ) 2
2 J3 eosesz S wWAY _POLARISED SOCKET. MOLEX ) (22 -0n - 2085) 64T - B | 2
NOTFS ’ . i ]
S -3-70 datron ommeo
SEE SHE T L R S e
[P : | T Bl REAE [NPUT / RATIO
b : » ; : ' Assy. :
r ! ' ' s PR
[ L T vat hatae 10 .
lr.;,,'l‘, * : . . (o 'w]-Tey 2 5 ,8_._]
ML
DESIGN AT PDATRON YRR RN CBRIN A RANLE ACTIUIRERS ihG, USET
P RARY T CITBNUR LE T e PART No (Per Asse
U4 4 J& _Godoas FLAT WAFER Pin (4wa? cout) MOLEX 2z - 27-2041 [ o 3
Js GOS0O5) 4 WAY POLARISED SOCKET MOLEX 22-0l— 2045 .
,,,,,,,,,,  AoonTo f4 WIRE[ TERMINAL. ASSY. HOLDEN Comb® P~
| _ . Aoe3aTa/s S RN - SR SR
P # RLA . BI0OI8 _RELAY 2P2w 7v HOLD-IN PéB | SEE DRAWING 2 ]
|RL2Z ¢ RLD, A30012 _|BELAY 4PZW Tv HOLD-IN FéB |SEE DRAWING ‘ 2 ¥
A i N - ]
I T . — .. - S — :%,, -
| e HMIOIOE=F [COMPONENT PCB. _ _ . S
o so32-4 } - — - . |
I S — [ I [ -
50185~ | ; N o )
R - - ) RELAY BRACKET o I 1
. 540002 Z2%wis Tidned COPPEX wife| B AR
540008 7/.2 PTFE INS. WRITE WIRE 14O mmm
NOTES. e JE—
5 279 datron .cmmeo
SEE SHEET 8 FOR LATEST ISSUE DRANN TITLE
= :NE“EDE’-‘J- REAR et / RATID
ECC m Aﬁs‘f
OATE ArrmovED DAAWING SHEET
e - e P

CAW. 1184



DESIGNATOR DATRON OESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.

590001 ) SWEEVE  MAYLCABLE @ I Dwwm|HELLERMANN ELECTRIC . WIS K Z2Dww BLK HetSYA 25
590004, _ |SALEEVE- PTFE " " |FE16 AR

;
[
1

+

- i L
LO2007 | _RELAY SockET ZPois  Fz8 M t Porrer £ BRoMEELD 278 212 !
|6DhZooD [RELAY SockeT 4fe Aol ] - e 27213 ] 1

T — JE—

Tway Proa Paer MoonT _PYE _ CONMEETORS Mm7P

Fio o

o 605009 [Twar Soeker CUPYE_ CONMECSTOR  (MTS
@050 &0 4 wav DIl SOCKET | ATTRALLY e JERMYM ) j_\_«_:_p-'_?_._frz_.-SE.ld M15-2013Y

z

2

 jeeSOsT . | |CRIMP TERMINAL Morex _ Hecm-ay 2
' 2

2

2

Gaoiele el .. lLockinG  Hoon _PVE  COMMECTeRS,  MHN

B e e

fi~Yel - olw)] NOT ... PVE CONNECTORS. MmN .
o oos | WASHER B A LMW , ]

T b R - 1 S !
i i

@HOOA  sclw M3XGwu STEEL PoZi- PAN, Zinc PLATED . GKN . |

| elioo7 IScREW M3IXGumm STEEC Poli-COK. Zine PLATED . GRM. D — N 4

B G1101G. S % MBXBum o« v PA . u B 1 <

| _ BI12020 1!5'?1”!;0“ MYLON M3 X 1D TRANSIPILLAR. WK, ;j,g,c,xga,mggjr‘rﬂ{@gg /12 J_M__.'A/I/I 5
! . |

MOTES o e e e
j m tl m ELECTRONICS LTq
e fidkdia A
REAR 1:dPLT [ RATIS
sy

SUF SHEET B FOR 1 ATYST bl
roToT o !

i

——
——

S P
DAAWINL Shp T

T acoser |77V

PR —

|

[E—
[
—

T T T |
\ ' ‘ i

. | i i
DESIGNATOR UATROMN IDESCR T TFRINCIFAY | MANUF ACTURER'S iNo. USED
PART No | MANUF ACTURER {PART Ny [Pur_Assy.

_LBI3OOS | wAsier M3 wr/siaesesoc sy GKN DISTRIBUTORS | Zinc PLATED | I3

[

i -

e i e .. .*._. [ I ,Ai _— S n
LBISOO! L MUT BBA Fuu HEX STEEL P Zinc PLATED i
LGIS0oZ e MR e » “ " ! 2

i —— e - e
|
- — - b= - mm—— e — e . R
: |
e - —— 1 4
I

S O i

2ocz24s : I
206250 )

CLP ror €45 R19 ZPexe ReLal, |
Joue for FeB Riodre RaA|

AWAYcom . .|5-SoT2CHO3-O 45’4"1'!5;* ]
%ds'm.e ZJe pce moonr, 5.

NOTES. ==

5-3-79 datr‘m SLECTRONICE TG

SEE SHEET 3 FOR LATEST ISSUE DRAWN TITLE
s — - —d‘ - REAm  (AHUT /mATio

188, GHECKED

£CO B T T B A

P 77 ] OR ANANG SHEET
o i . _-J I . DaTE AER ] TR g » 8

AW, li6s



|

DESIGNATOR DATRDON CESCRIPTION . PRINCIPAL MANUFACTURER'S No. USED
PART Ne. MANUFACTURER PART No. Per Assy.
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r3 o000 PTC THERMISTOR MULLARD VABRGLSD 2
R4 09000] " ' " " -
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PART No. MANUFACTURER PART No. Per Assy {
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART Ne. MANUFACTURER PART No. Per Assy.
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Par Aasy.
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. ) MANUFACTURER PART No. Per Assy.

Rl 090054 8k2 -Z5% lOoppm _ MF ACL SEE DRG !
R2 olLlLlgi IKIB 1% Yaw Sephm MF | Holco HBC J
R3 0159060 S90R 1% Ygw SDphm MF | Holco H3C !
R4 012940 204R 1% 'Bw Sopm MF | HoOLco HBC 2
RS oll 470 [47R 1% Yaw Sohtm MF | Holto HgC i
RG 090054 16k -25% 10ppm _ MF ACT SEE DRG- -
R7 000434 430k 5% Yaw CARBON | MULLARD CR25 !
Rg 000394 390k 5% AW CARBON |MULLARD cr2s !
R9 oocio3 iok 5% Vaw CARBON |MULLARD cR2S 5
RIO 00055 IMS 5% Y4w CARBON |MULLARD crR2S 2
RII 000105 IM 5% Yaw CARBON |MULLARD CcR2% 5
Ri2 0go!s52 kS S% Vaw cARBON |MULLARD CR25 i
Ri3 000224 220k 5% Y4W CARBON |MULLARD CR25 i
Ri4 c00333 33k 5% AW CARBON |[MULLARD CR25 3
RIS o004 ook 5% 'Aw CARBON _|MULLARD crR2s [}
Ri 000685 GMB 5% 4w CARBON |MULLARD cR25 ]
RI7 000332 3k3 5% YaW cARBON  |MULLARD CR25 5
RIB 090053 100k +25% 10ppm MF _ |ACI SEE DRG- I
R19 090053 100Kk -25% 10ppm MF  TACT SEE DEG-

R20 000274 210K _carson (22.59%) |MULLARD cr2s I
Rat Qoo 82! B20R 5% Yaw CARBON |MULLARD CR2S I
R22 290026 RMS KT DATRON SEE DRG- !
R23 000270 27R 5% Yaw CARBON  |MULLARD cR25 t
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R24 ooclo? I00M  10% Yaw CARBON |ALLEN BRADLEY CcBIo )
R2s co033| 330R 5% law CARBON_|MULLARD cr25 2
RzZG 0oCis4 150k 5% Yaw CARBON |MULLARD CRZS 2
R27 0003234 330k 5% /4w CARBON |MULLARD CR25 !
Rz8 2900126 RMS KIT DATRON SEE DRG- —
R249 00022 ! D20R 5% Y4Ww CARBON |MULLARD cR25 4
R30 000680 68R 5% 4w CARBON |[MULLARD CR2S 3
R3! 000SGI 560R 5% ‘aw CARBON !MULLARD CcR25 2
R3z Qoo 182 IK® 5% Y4W CARBON |MULLARD CR25 2
R33 000333 33k 5% Yaw CARBON |MULLARD CR25 -
R34 000 !03 10k 5%  Y4W CARBON |MULLARD CR25 -
R35 063500 50R POT 4"sm. CERMET _|BECKMAN 72pP 2
R36 049023 09K V% V2w 100mm CF |ALLEN BRADLEY ce- ]
R37 Q00222 2k2 5% 4w CARBON | MULLARD CR25 )
IR38 000124 120k 5% YaW CARBON |MULLARD CR25 H
R39 opoicd look 5%  YAW CARBON |MULLARD CR25 -
R40 oo0io3 1ok 5% 4w CARBON |MULLARD cR2S -
R4 000332 3k3 5% V4w CARBON | MULLARD CR25 -
R42 DO0 332 ak3 5% Yaw CARBON |MULLARD CR25 -
R43 Q00 3372 3k3 5% Y4W CARBON |MULLARD CR25 -
R44 000331 230R 5% Yaw CARBON |MULLARD CR25 -
R45 0C06B0 GgR 5% ‘'aw CARBON |MULLARD CR25 —
R4G 00472 4Kk7 5% AW CARBON |MULLARD CR25 [
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Par fssy.
R47 02005 4k7 -25% 1obbm  MF | ACL SEE DRG- !
R43 020053 BK975-25% 1opbm  MF | ACL SEE DRG —
R49 poo9l2 okl 5% AW CARBON |MULLARD CR25 !
R50 063500 SOR _POT #"s®. CERMET | BECKMAN 72P -
gsi Qo0107 100M 10% Y/aw CARBON |ALLEN BRADLEY CBID -
Rs2 000122 1K2 5% 4w CARBON | MULLARD CR25 !
R53 000333 33k 5% AW CARBON | MULLARD CR2% -
R54 00023 2k 5% YaW CARBON |MULLARD CRZ5 {
R5S 000681 GROR 5% AW CARBON |[MULLARD - CR25 i
RSE CooIo3 IOk 5%  YaW cARBON |MULLARD CRZS -
R$7 000105 IM 5% 4w cARBON |MULLARD CR25 —
RS2 000 104 100k 5%  Vaw CARBON [MULLARD CR25 -
RS9 000120 1ZR 5%  Vaw CARBON |MULLARD CR25 2
Ré&o occl20 12R 5%  '4W CARBON |MULLARD CR2S —
4] 0002272 2k2 5%  Yaw CARBON |MULLARD CR25 —
R¢z2 co0 332 3k3 5% 4w CARBON |MULLARD CR25 -
R63 008060 6BOR 5%  YsW CARBON |MULLARD CRIS |
R&4 QOO0 222 2k2 5% 4W CARBON |MULLARD CR25 —
Res Qoo ol 100R 5%  t/aw caRBON |MULLARD CR25 4
RG6 000221 220R 5%  '4W CARBON |MULLARD CR25 -
R&7 ~ o0OI83 I8k 5%  Vaw  cARBON |MULLARD cRes I
R&% 090053 18K <25% IOppm  MF AcI SEE DRG- -
REY 090051 Ak7 -25% 10ppm  MF AcT SEE DRG- —
MNOTES. oaTe
17.8.79 dotron .o W
SEE SHEET 2 FOR LATEST {SSUE e DRAWN, Ilf TiTe
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
R0 Qoo 27 5% 'YAw CARBON | MULLARD CRZ5 2
R7! Qooete. 2K7 5% YaW CARBON | MULLARD CR25 -
R72 0G0 330 33R 5% 'MW CARBON |MULLARD CR25 I
R73 Qo0 105 iM 5% Maw CARBON | MULLARD CR2% -
R74 co0824 gaok 5% 4w CARBON | MULLARD CR2Z5 i
R75 063 504 500k POT 3A&'sa CERMET | BECKMAN 72P 2
R76 090 067 G2kG 259 IOpPm ME | ACL SEE DRG !
R77 ooclo4 jook 5% Yaw CARBON |MULLARD CR2% -
R7% 0002725 2M2 5% Yaw caRBoN | MULLARD CR25 2
R79 olro3 HOk 1% ‘'aw _MF Holco HaC J
Rg0 Q00 56| 560R 5% /4w CARBON [ MULLARD CRas —
R8! o0 lol ICOR 5% AW CARBON |MULLARD CR2Z5 -
Rez Qoo lol JQOR 5Y,  Yaw CARBON | MULLARD CR2S —
R33 000104 00k 5% - '“4w CARBON | MULLARD CR25 -
R#4: 000184 180K 5%  'AW CARBON | MULLARD CR25 3
Res 000 | 84 IBok §% Yaw CARBON |MULLARD CR25 -
26 oooto3 1ok 5% AW CARBON |MULLARD CR25 -
Rg7 00C 153 ISk 5%  Yaw CARBON |MULLARD CR2S 3
RE8 000 680 GBR 5% VAW CARBON |MULLARD CR25 -
R89 000 221 290R 5%  '4W CARBON |MULLARD cR2S -
RsO 063 204 200k POT %" s®. CERMET | BECKMAN 72P I
R9l 000105 IM 5% AW CARBON |MULLARD CR25 -
RoL. 000 10s IM 5%  Yaw CARBON |MULLARD cR2s -
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17.9.79 datron e
SEE SHEET 2 FOR LATEST ISSUE BRAWK If__ TITLE
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DESIGNATGR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S Ne. .USED
PART No. MANUFACTURER PART No. Per Assy.
R93 Q00225 IM2 5% “Yaw CARBON [MULLARD CR25 -
R34 000564 5GOK 5% AW CARBON |[MULLARD CR25 o
R9s 030052 9k_+25% 10pbm  MF Acl SEE DRG- |
R 090052 tk -25% ioppm  MF ACI SEE DR& -
R97 00QI0! IO0R 5% lYaw CARBON [MULLARD CcR25 —
R9% 000471 470k 5% Yaw CARBON [MULLARD 25 [
R99 0oCc 182 k8 5% AW CARBON [MULLARD cr25 -
RIoo 000!84 80k 5% Yaw CARBON [MULLARD cR2s -
RIO! 012940 294R (% 'Bw  MF HoLco - HBC —
RI0Z 090067 62k -25% lopbm  MF | ACI SEE DRG -
RiC3 coo221 220R 5% Vaw CARBON |MuLLARD CR2% -
R104 000154 150K 5% Yaw CARBON |MULLARD cR2S —
RI0S 0 Q0564 560K 5% Yty CARBON |MULLARD CR7S -
RI0G ar1oo1 kOO 1% 'Bw 50w MF |Holco H3C 32
RlI07 011823 182k 1% VYaw soppm MF|Holco H8C I
RIO8 042215 29041 1% Yaw lophpm MF | ALLEN BRADLEY cc 2.
2109 09 0 064 Ik -25% iOQpkm  MF ACT SEE DRG: I
RIlD 090066 1okt +25% 1oWm  MFE  |Acl SEE DRG- -
Rl 09006k ik -25% 10bpm MF [ ACI SEE DS -
RIlZ2 063 504 S00k PoT dR's@ CERMET |BECKMAN 72pP -
RN3 042215 2IM| 1% Yo w 100bm MF ALLEN BRADLEY ce -
RH4 090066 IM_25% 10bbm  MF _ |ACL SEE DRG -
RIS 000|535 ISk__5f, 4w CARBON | MULLARD CR2S -
NOTES. DATE
17.8.79 dotran e

SEE SHEET 2 FOR LATEST ISSUE DRAWN IL— TITLE
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e S 400402 |6y
BESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S Mo, USED

PART Ne. MANUFACTURER PART Mo. Per Assy.
RItG 000336 33M 0% Yaw cARBON | ALLEN BRADLEY cBIO I
g7 QColnz? K 5% Yaw CARBON | MULLARD ces 2
RIS QOOiI55 IM5 5% AW CARBON | MULLARD cR2S =
RIig 000107 IOOM 10%  Yaw CARBON : ALLEN BRADLEY cBIO -
RIZO oCol02 Ik 5% ‘aw CARBON | MULLARD CR25 —
Ri2t 063108 iM POT 3&"sm CERMET | BECKMAN 72 P |
RI22Z 00C 104 ook 5% Yaw cARBON |MULLARD cR2S -
RI23 090066 277k -25% 10Bbm MF  {AcL SEE DRG- -
RI24 090060k 277k +25% 10ppm MF | ACI SEE DRG -
R125 090066 277k_-25% iopbm  MF  ACI SEE DRG -
RI26 090066 277k_+25% !Obpm  MF | ACI SEE DRG -
R127 NOT USED _
Riz8 000476 A7M  10% Yaw cARBoN|ALLEN BRADLEY cBRIO |
RI29 008059 820rR 5% YewW CARBON [MULLARD CRIG i
RI30 NOT UsSED -
RI3! . -
RI32 "~ -
RI33 _Dblico! KOO 1% YBw SOppm MIF HoLCo HBC -
R134- 01Ol kOO (%  YBw Schpm M|H HOLCO Hgc —
Ri3S NOT USED —_
RIZ6 coolsa 15k 5% Jaw CAREBON [MULLARD CR2S -
NOTES. DATE
17.8.79 dotron oo

SEE SHEET 2 FOR LATEST ISSUE CRAAWN IL‘- TITLE

- e R 7 1o AC PCB ASSY
o T 400402 |71




DESIGNATCOR DATRON DESCRIPTION PHINCIPAL MAMUFACTURERS Nao. USED
PART Na. MANUFACTURER PART No. Per Assy.
Clt 120018 JWSF_10% 63y POLYCARE ASHCROFT A2B 5218 I
cz 120030 82.0nF 10% &3y POLYCARB | ASHCROFT SEE DRG. f
c3 12002t 4T0nF 10%, 63v POLYCARE  |ASHCROFT A2B4T718 2,
ct 1200 24 GUBF 10% 63v_FOLYCARB  |ASHCROFT AZB682I8 i
c5 1Z00 20 200eF 10% ©3v POLYCARB | ASHCROFT A28 22118 I
o 1506 12 10 0sF 20% 35y DIP TANT  |UNION CARBIDE KRIQEZS |
c7 12002 | ATonF 10% 63v POLYCARB | ASHCROFT A2B47)I8 -
¥ 102680 c@bF 5% 500v CER Disc |iTT CchIO i
c9 102 10! [OChF 10% 500y CER Dlsc [ITT chbio 2
clo 102471 ATObF 10% S00v CER DISC |ITT cbio i
cll I50G20 IgeF 20% 25v DIP TANT {UNION CARBIDE KIOE 25 8
ciz 1loo13 1000F 20% 250v POLYESTER | MULLARD CRBOAEPI1OOK =]
[ci3 150020 IOpF 20% 25v  DIP TANT |UNION CARBIDE KIOEZS -
cid 150020  _ |l0uF 20% 25v  DiP TANT [UNION CAREZIDE KIGEZS —
cis 101103 100F 25% 250v CER DISC | ITT coio -7
3 150003 4Jur 209, 6V3  DIP TANT | UNION CARBIDE K47 EEV3 |
CI7. rHoors I00nF 20% 250v POLYESTER | MULLARD CIB0AE Piook -
cig 102108 ibr L-5pF SO0v CER DISC | ITT cDOG I
cry 102470 47bF 5% S0CvCER Disc [ITT cDIO 2
£20 150020  |IguF 20% 25v DIPTANT [UNION CARBIDE KIOEZS -
c2 110013 100nF 207, 250v POLYESTER | MULLARD C28CAE PICOK -
co2 102100 IOpF 5% 500v CER DIsC_ | IT7T Cio 3
23 | 1oz 100 I0pe 5% S00v CER Disc | ITT Chlo -
NOTES. . DATE
17.8.79 datr‘m ELECTRONICS LTD
SEE SHEET 2 FOR LATEST ISSUE DR AWH IL.— TITLE
155 ~ CHECKED sz AC PCB ASS\/
e R
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DESIGNATOR DATRON DESCRIPTION PRINGIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
24 102478 Ap7F 1-5bF 500v cERDISC| ITT CDOB 2
25 102 478 AbT7F £ -5bF 500V CER DISC {TT CDO% -
C26 150020 IOUF 20% 25v DIP TANT | UNION CARBIDE KI0E 25 -
ca7 1500720 IOWF_20% 2S¢ _DIP TANT | UNION CARBIDE KIOE25 -
2% 156016 Lof _20% 35v DIP JANT |UNION CARBIDE KIROE35 !
c29 130071 IG0BF 9% 160y POLYSTYRENE| SUFLEX Hs@!s0/i - 7/ 160 2
€30 130013 18pF *1pF teov POLYSTYRENE| SUFLEY Hs1g/I — 7/l60 I
¢3! ioeis IOOnF 20% 250y POLYESTER] MULLARD CRBOAE PIook -
€32 110035 270aF 20% 63 POLYESTER| WIMA MKS2 MIN 2
C13 iloos3s 2204F 20% 63v_ POLYESTER | WIMA MKS 2 MIN —
c34 102470 47oF 5% 50 CER DISC ITT cDIo —
c35 1200272 InsF 20% 100v POLYCARB [WIMA FKC2 MiN 2
36 1200272 \nSF 20% 100v POLYCARB |WIMA FKcZ MIN -
c37 102 1c| I00BF 10% 500y CERDISC [ITT coio -
c3g 102100 I0BF 5% 500w CER DIsc |77 cDlo —
c39 102331 330bF 1094 500v_CER DISC |ITT colo ]
ca0 150020 IQpF 20% 25v  DIP TANT |UNION CARBIDE KIOEZS -
C4l loi 103 IOnF 25% D5pv CER DIsc |ITT cblo -
c42 120072 9pIF T -5 160v POLYSTYRENE| SUFLEX HS 9-1/5— 7/160 |
c43 12007! 150PF 19 160v_FOLYSTYRENE SUFLEX Hs®i50/1- 7/i60 -
c44 150023 334F Q0% 25v DIPTANT  |UNION CARBIDE K33ER5 ]
c45 02150 ISPE_5% 5SC0v CER DISCiTT chto J
cA6 102120 12be 5%  SO0OvCER DISC|ITT D o !
NOTES. DATE
7. 8.79 datron s
SEE SHEET 2 FOR LATEST ISSUE DRANN IL TITLE B
i G gy | AC PCB ASSY
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SEE SHEET 2 FOft LATEST ISSUE

DESIGNATOR OATRON CESCRIPTION PRINCIPAL MANUFACTURER'S No, USED
PART Mo. MANUFACTURER PART No. Per Assy.
C47 lolloc3 I0nF 25% 250v CER DISC [ITT Cplo -
cag {4 0035  10aF 1% 125v SILV. MICA ||TT las4/274 [
C49 1400234 InF 1% 3200v GLASS  |ELECTROSIL CYFMIS [
€50 11oC!3 I00WF 20% 250v POLYESTER] MULLARD C280AE Piook -
CS ] 14 C033 SIpF 1% 3500v  GLASS |ELECTROSIL- CYFMIC !
Cs2 1100206 6ndF 20% 00y POLYESTER | WIMA FKS2 MIN !
cs3 jolt1oA loaf 25% 250v CeR pISC | ITT CDIo -
€54 el led I0nF 25% 250v CER DIsc | ITT chio -
cs5 140039 I5b¥ 5% Soov  GLASS ELECTROSIL CYFMIO 3
Cs6 150020 IO 0F 20% 25V DIP TANT | UNKON CARBIDE KIDE 2S5 -
cs7 120001 2200F 10% 1KY POLYCARB _|SUFLEX SNi3BO [
Cc58 | 140031 13pF 5% 500v  GLASS ELECTROSIL CYFMIO I
€59 140039 ISpF 5% 500v _ GLASS  |ELECTROSIL CYFMIO -
CEo 140039 IShF 5% So00v GLASS _ |ELECTROSIL CYEMIO -
Cél 14 0o0% I0pF IkV  TRIMMER | JACKSON TETFER VPO ]
€62 140036 2shF Ikv  TRIMMER |JACKSON |TETFER VPC 5646 2
Ce3 40036 25 pF 1KY  TRIMMER |JACKSON TETFER VPC 5646 -
ce4 10222% 2p2F 1.ShF SO0y CERDISC |ITT CpCR /
Ces NOT USED . -
[l 102220 22bF 5% 500V CER DisC [ITT chlo I
cet NOT_USED . —
ceg | 10]103 10nF 25% 250¥  CER DISC |ITT CDIO -
C69 1oHo3 IOnF 25% 250v  CER DISG [ITT coio —
MNOTES. : DATE
17.8.79 dotron e

SEE SHEET 2 FOR LATEST ISSUE uRAWN IL_ TITLE
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S Ng, USER
PART No. MANUFACTURER PART Na. Per Assy.

c70 102330 33Le 5% 500v ceER blsc | ITT ) )
c71 NOT USED -
c7e NOT USED —_
c73 i NOT USED -
c74 102,332 3n3F 20% 500V CER Disc | ITT cpIO !
c15 102102 InF 10% 500V cer pisc |ITT ¢bio 2
c76 102102 inf_l0% 500V _ceR Disc| ITT colo -
c77 100828 Bp2F % -25pF 0OV CER Disq MULLARD 2222 683 !
NOTES.

DATE ‘
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
D) 220010 3i HOT CARRIER DIODE HP HscHICoI/INe263 4
b2 20000% 200mA 125v LL Si DIODE [ FAIRCHILD INASRA 5
D3 200008 200mA 115V LL Si DIODE  [FAIRCHILD IN4SBA -
D4 20000% 200mA 125V LL Si DIODE  |FAIRCHILD INASBA -~
Ds 210100 I0v_400mW IENER MULLARD BZYRBCIO 2
b6 200008 200mA 125y LL Si DIODE  [FAIRCHILD IN453A -
D7 ; 210iC0 Qv A00mwW ZENER M ULLARD BZYEBCIC —
DZ 220010 Si HOT CARRIER DIGDE | HP HScHIOO! /iNg253 -
oy 220010 Si HOT CARRIER DIODE  |HP : HscHIoo! /ING263 -
DI NOT USED -
bl 220021 QUAD 29pF YARICAP DIGDE | THOMPSON - CSF BBIO9G4 SET oF 4
DI2 20000% 200mA 125v LL Si DIODE | FAIRCHILD INGSBA -
b3 220010 Si HOT CARRIER DIObe | HP HacHIoo! / INB263 -
D4 220020 FET DiobE 1oopA Ir TELEDYNE PADIOO 2
pis | 220020 FET DICDE 00pA Ir TELEDYNE PADIOO -
Die 20C00! T5maA T5v GRS DIObE FAIRCHILD IN4 148 !
Di7 220020 FET DICDE 100bA Te TELEDYNE PADIOCO -
NOTES P
17.8.79 Hotron e o

SEE SHEET 2 FOR LATEST ISSUE DAy lL— TITLE
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DESIGNATOR DATRON DESCRIFTION PRINCIPAL MANUFACTURER'S No. USED

PART No. MANUFACTURER PART No. Per Assy.
Qi 230002 N-CHAN JFET TELEDYNE Jiga4 JF 5
[O)] 230002 N-CHAN JFET TELEDYNE Jifs4g JF -
@3 2300127 N«CHAN JFET TELEDYNE U4 .JF !
Q4 240013 Si NPN TRANSISTOR NATIONAL Bcig4c /To18 4
Qs 240006 Si_NPN TRANSISTOR NATIONAL 2N3904. [ To18 7
Q6 250004 St PNP_TRANSISTOR NATIONAL 2N330¢ / TOIB 7
]7 240013 Si NPN_ TRANS|STOR NATIONAL BaIg4c /1012 -
a3 250008 Si PNP TRANSISTOR NATIONAL_ Bc2iac/ 1o 2
Q9 230001 N-CHAN CURRENT LIM SILICONI X ES06 I
Qio 250008 51 PNP TRANSISTOR NATIONAL Bczi4c /TOI% -
Q/ 250004 Si PNP  TRANSISTOR NATIONAL. 2N3506 / T8 -
Q 240006 Si_NPN TRANSISTOR NATIONAL 2N3904 [TOIB -
Qi3 25000% ISi PNP  TRANSISTOR NATIONAL Beoiac / ToiR -
Q4 240013 Si NPN TRANSISTOR NATIONAL Bcigac / Toig -
Qs 2400006 Si NPN TRANSISTOR NATIONAL ZN3904 /018 -
]l5 250004 Si PNP TRANSISTOR NATIONAL ZN 3906/ TOIS =
Q7 240006 Si NPN  TRANSISTOR NATIONAL 2N 3904 /ToIR -
QI8 250004 Si PNP TRANSISTOR NATIONAL 2N 3906 / TOI8 -
Qg 230035 N-CHAN JFET TELEDYNE UIB97 JIF !
(0Z.e) 25000% 51 PNP  TRANSISTOR NATIONAL BC2l4c /108 -
Qi 250008 5i_PNP TRANSISTOR NATIONA L Bcz2i4c / Toig —
G22 250004 Si PNP_TRANSISTOR NATIONAL 2N 3906 [ TOI% -
523 250004 5{ PNP TRANSISTOR NATIONAL 2N 3906/ TOIS —
NOTES. Fven
17.9.79 Jotron e v

SEE SHEET 2 FOR LATEST ISSUE DRAWN IL—- TITLE
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURERS No. .USED
FART No. MANUFACTURER PART Mo Per Assy.
G2 2400006 Si NPN TRANSISTGR NATIONAL ON3504 / TOI% -
25 250004 Si PNP TRANSISTOR NATIONAL 2IN3506 [ ToIZ —
@26 24 0000 Si_NPN_ TRANSISTOR NATIONAL 2N 3904 / Toig -
32} 250Q0%8 Si PNP_TRANSISTGR NATIONAL Bcziac /Tolg -
Q18 240613 Si NPN TRANSISTOR NATIONAL BC184C /Torg -
]29 240006 _5i NPN TRANSISTOR NATIONAL 2N3904/ ToIg —
{30 230003 N-CHAN JFET TELEDYNE U1g9g JF t
@3l 230002 N-CHAN JFET TELEDYNE U994 Jr -
Q32 2300231 N-CHAN DUAL JFET TELEDYNE SU2656M 2
@33 ~ 240019 Si NPN DUAL TRANSISTOR | PM! MAT QI H ]
Q34 23003) M-CHAN DUAL JFET TELEDYNE SU26 56M -
{35 230002 N-CHAN JFET TELEDYNE U994 JF -
Q36 230002 N-CHAN ~FET TELEDYNE U994 JF -
o337 230074 P-CHAN JFET SILICONIX Je7i |
MOTES. Sate
17.8.79 datron e

SEE SHEET 2 FOR LATEST ISS5UE DRAWN ]'_L TITLE
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e 1 aare s 400402 l 1 e 17
DESIGNATOR DATROM DESCRIPTION PRINCIPAL MANUFACTURER'S . iNo, USED

PART Na. MANUFACTURER PART No. Per Assy.

Mi 260027 7id _OP AMP FAIRCHILD AATIAHC s
M2 260027 714 0P AMP FAIRCHILD AMATIA HEC —
3 230015 GQUAD D-TYPE LATCH MOTOROLA MC 14076 BCP 2
M4 280015 QUAD D-TyPE LATCH MOTORGLA MC 1407 BCP —
MS 220011 DUAL D FLIP-FLOP MOTOROLA MC 14013 BCP {
MG 290026 RMS KIT DATRON SEE DRG -
M7 250077 7% DARLINGTON DRIVER |SPRAsUE/EXAR ULN2004A /xR2204cP| I
M2 260027 714 OP AMP FAIRCHILD  vATI4HC -
M9 260027 714 OF AMP FAIRCHILD AATIA HC —
Mio 290CC606 FRE®R SENSITIVE SWITCH |CONSUMER MICROCIRCUITS | FX30IL

MIt 260027 714 OP AMP FAIRCHILD LATI4HC -
RLt ' 330012 -2 |RELAY REED A SUARDED | HAMLIN ME72IAS5I34 4
RL2 3300i 8 RELAY 2P2W 7v HOLD-IN [P & B SEE DRAWING 2
RL3 330018 RELAY 2P2W 7v HOLD-IN |P 4 B SEE DRAWING -
R4 2A0012 -2 |RELAY REED |A GUARDEDL |HAMLIN HE721A 5134 -
RLS 3300 12 -2 [RELAY REED A GUARDED [HAMLIN HE721AS 134 =
| Al 230012 -2 |RELAY REep 1A GUARDED [HAMLIN HE 721 A 5134 -
NOTES. OATE

17.9.79 datron .o e

SEE SHEET 2 FOR LATEST ISSUuE - DCRAWN IL— TITLE

= eeexse 2 Y Ly AC PCB ASSY

oo T

- - W 400402 |18 i




DESIGNATOR DATRCON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
TPs , Tls, 540002 272 WG, TINNED COPPER WIRE AfR
590004 SLEEVE — PTFE HELLERMANN ELECTRIC | FEIO AR
J 571095\ C |16 WAY AP{3MRIBOON CABLE | DATRON . ) I
Je 605052 B WAY POLARISED SOCKET | MOLEX 22-01-2085) 6471-2-| t
520055 SLEEVE @10 siL. RUBBER |HELLERMANN ELECTRIC | HIS CONT BLACK 50 mm
400279/ WIRE/TERMINAL ASSY. !
AlO136— 4 |FCB i
4502494  |GUARD SHIELD !
459112- 7 |RELAY BRACKET 2
GO5056 CRIMP TERMINAL MOLEX 4809-TL {
) 512929 7/0°2 PTFE \NSULATED (WHITE) WIRE Afr
59000 SLEEVE MAX. CABLE @#3.0 !HELLERMAN ELECTRIC HiS x 20mm BLACK HELSYN, 7
590002 ISLEEVE MAX.CABLE @ 'O | HELLERMAN ELECTRIC H30 X25mm BLACK HELSYN !
602001 FSV TERMINAL MOLEX 0204~ 1875 2
602004 BREAKAWAY TERMINAL SR MOLEX 05- 30~ 000! 16
G05060 14 PIN DIL SOCKET ASTRALUX IcL 143 -353T I
60506) 16 PIN DIL SOCKET ASTRALUX IcL 163-56T 3
Q5057 CRIMP TERMINAL MOLEX 4809-GL !
Gllooy SCREW M3x & rm STEEL POZI=-|CSK ZN/PLATED  GKN 3
&lio1G CREW M2x Bmm STEEL POZI-|PAN ZN/PLATED GKN =
NOTES. pven
17.8.79 datran e e
SEE SHEET 2 FOR LATEST ISSUE ORAWN I.{—» TITLE
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER™S No. USED
PART No. MANUFACTURER PART No. Per Assy,
1202 STANDOFF M3x !5 HEX STEEL.| HARWIN ROOT7- M3 2
613005 WASHER M3 INT/SHAKEPROOF|ST.  GKN DISTRIBUTORS ZINC PLATED S
GI30 4 WASHER M2'5 lNT/sHAKEszoof ST, GKN DISTRBUTORS ZINC PLATED 2
i 15002 NUT M3 FULL HEX STEEL- ZINC PLATED Z
@I5005 NUT 3-48 UNC FuLl HEX.ST. ZiNC PLATED 2
el70l0o NYLATCH PLUNGER HN3P |oROER From C.J.Fox £ SONS  [MN3P- 32-4--1 4
GI7C11 NYLATCH 6ROMMET HN3G [ORDER FROM CJ.FOX ¢ soNs  |HN3G-32-1 4
&20003 SOLDER ACB TERMINAL LUG | HARWIN H2ZI05A 2
&20005 CLOVERLEAF PTFE TERMINAL SEALECTRO FTE i5 P20 15
630107 BRASS STRIP +375mm THK 15§ RIGHTON Yz HARD 130 mm
G20007 TEST POINT TERMINAL MICROVAR C3ao [~
NOTES. Fves
17.8. 79 dotron e
SEE SHEET 2 FOR LATEST iSSUE DRAWN Ill_.- TITLE
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No., USED

PART Mo. MANUFACTURER PART MNa. Per Assy.
R! Q00104 YOOk 5% YAw CARBON | MULLARD CR25 3
R2 OO0 103 10k 5% Yaw CARBON | MULLARD cR25 I
R3 QOCIc4 ook 5% Yaw cArBON | MULLARD CR25 -
R4 000104 |100k 5% Yaw CARBON | MULLARD CRr25 -
RS 00OIOZ 1.9 5% Y4w CARBON | MULLARD CR25 2
RG [YeYet-1-N SEORS), 4w CARBON |MULLARD CR25 |
R7 |_oootoz e 5% Yaw CARBON |MULLARD CR2S -
R& 000332 BKA 5% VAW cARBON |MULLARD CRPE !
ANI 090017 10Ok x7 2% MNEFWORK | BECKMAN 764-!- RICOK !
o] 150015 IQuF 20% 3Sv DIP TANT.| UNION CARBIDE KIOE 35 3
c2 to 4025 160nF 288% 50V CER DISC | SIEMENS B37449 9
c3 150015 tQuF 207, 35v DIP TANT. | UNIOM CARBIDE KIoE3S -
c4 150015 IQVF_20% 35v DIP TANT. | UNION CARBIDE KiOE 38 -
cs I5C0iG jwF  20% 35/ DIP TANT. | UNION CARBIDE KIRDE3S i
Ce | 150012 |0OnF 20% 35v DIP. TANT | UNION CARBIDE KRIOESS [
c7 104025 100af 2889 sov cER Disc | SIEMENS 837449 -
c8 01103 10nF_25% 250V CER. (iS¢ | 11T CDIC i
() o266l 680pFI10Y, 500v CER DISC | ITT ¢ |
cio 102101 100pF 107, SooV CER DISC | ITT cblo |
ci 104025 Joo:\Lfgg% 50V CER DISC |SIEMENS B37449 -
ciz 104025 100nF 2852 50V CER pisc |SIEMENS 837449 -
ci3 {04025 toonf 2309 50V cER DISC_SIEMENS 837449 -
NOTES. e

19.9.80 datron e o

S - — rell— ™ 1061/1065/1071/108]
TR O R Q;RJSJ,.?,_ IEEE PCR. ASSY
Ry, , HET 400427 |27 s
CESIGNATOR DATRON OESCRIPTION PRINCIPAL MANUFACTURER'S No. USED

PART Nao. MANUFACTURER PART MNo. Per Assy.
cr4 164025 100nF *BE% S0V CER DISC | SIEMENS B37449 -
cis 164025 100+F T88% S0V CER DISC | SIEMENS B37445 -
ciG 104025 100nF T85% 50V CER DISC|SIEMENS 837449 -
ci7 104025 100nF 7827 sov cER Disc | SIEMENS B37449 -
M 280086 BI- DIRECTIONAL BUS TRANSCR | poTorolA MC3447F 2
Mz 280086 |B1-DiRECcTIONAL BuS TRANSC'®| MoTOROLA MC3447P -
NOTES.

SEE SHEET 2 FOR LATEST ISSUE
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DESIGNATOR TDATRON "DESCRIPTION PRINCIPAL "MANUFACTURER'S SN USED
!PART Mo ' MANUFACTURER !PAHT No P Assy
M3 . FITTED AT FINAL. ASSY. ! =
M4 . NOT USED ’ —
M5 ‘ NOT USED | -
Me 2B0O 24 TRI-STATE HEX. BUFFER | MoToRrolLA MC 14503 BCP i I
| M7 NOT USED -
M3 270050 HEX INVERTER |5 NATIONAL. DM74. LSCAN !
M9 280064 GPIA MOTOROLA MC 88488F° |
Mio 230062 DUAL PREC. MSTABLE M'VIBR | MOTOROLA MC 14538 BCP !
Mi! 270055 DUAL 4 /P NAND LS NATIONAL DM74 LS 20N 2
Mmiz 270055 DUAL 4 I/F NAND LS NATIONAL DMT4 LS 20N -
Mi3 270051 DUAL 4 1/F AND Ls NATIONAL PM74LS2IN i
i _ ';60510_2 24 WAY DI S0CKET GOLD|c A _ lcA-245 105D |
2 035002 |16WAY DIL, Low PROFILE SKT.|JERMYN oR ANTIFERENCE A23-2001/Y or ICN-63-33 |
3 . 573120/C |24 WwAYAP/3M CABLE ASSY | DATRON I ! !
M4 | 0505 4 WAY POLARISED SOCKET | MOLEX (22-0l-2045) 6471-4~1__| |
i : |
H 1
400379/1 WIRE/TERMINAL ASSY . 2
410185~ 4 A | pcs 1
540002 22 swe- BTc WIRE ) A/R
.| 590004 SLEEVE - PTEE HELLERMANN ELECTRIC. | FEIO AfR
| 605060 14 WAY DIL. SOCKET ASTRALUX or JERMYN lcl—143- 837 4
NOTES. ren
datron omew |
SEE SHEET 2 FOR LATEST (55UE DR AN ifLE
- S o6l /1065/1 o7z108l
o ' IEEE PCB. ASSY
T p .
oaTe ORAWING HEET
m TR 400427 4 s
i
DESIGNATOR | CATRON DESCRIPTION PRINCIPAL IMANUFACTURER'S {No USED
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