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SECTION 1

CALIBRATION

1.1 INTRODUCTION
1.1.1 General

The purpose of calibration is to take account of any
long-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 239C + 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 calibration
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 - It 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 Operating Manual.

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 panel.
In the process, an internal non-volatile mernory 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’ buttons.

Insert 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 IEEE Bus,
set the rear panel address switch to 31 i.e. all 1's.

- Connect the calibration souice to the input terminals
and operate the keys shown in the tables in the following
pages. When a ‘CALIBRATE’ button is operated, its assoc-
iated L.E.D. indicator will light and extinguish when the
calibration operation is executed.

- When all calibration is complete turn the keyswitch
to ‘RUN’ and remove the key.

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,
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‘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 ‘lb’ 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 ‘AUTOCAL’ 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 fuil explanation of the procedure is covered
in section 1.7,

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 Outline’
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.

1.2 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 one range
is being calibrated.

On each range a ‘Zero’ and ‘Gain’ calibration is
required for each polarity of input. The two ‘Zero’ calibrat-
ions 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 are permissible. Where no tolerance
is shown in this column, only the exact reading quoted
with an occasional least significant digit showing is to be
expected.

1.1.3.6 ‘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
instrument goes into ‘Hold’ with the calibration button
calibration key LED remains on.

In the case of ‘Zero’, ‘Gain’ or ‘AcHf’ the Calibration
Source should be checked and the same ‘CALIBRATE’
key repressed. The ‘Hold’ mode may be released any
time and the instrument will 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 1M£2 5% resistor in
parallel with a 1nF capacitor, shielded to reduce noise
interference.

- 10M£ ‘Ib’ Source. This is a 10MQ 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.: Datron 4000/4000A
Autocal Standard.

1.2.3 Checking Accuracy after ‘"AUTOCAL'’

To check the accuracy after "AUTOCAL’ the “Specification
Verification’ section of the User’s Handbook will be useful;
it provides tables for gquick reference of accuracy on all
ranges and functions in displayed digits.
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DC VOLTAGE CALIBRATION
8 - - DVM Readi h
. . Calibration ‘CALIBRATE’ eading
Step (gllbral_lon Source Slzt\iil\:g Ke':l After Remarks
peration Output Calibration
1 Linearity 1ME Lin DC,1 ‘Lin’ <10 digits This calibration step
Source Filter(1] {<<100 digits) may take around 30
) seconds to complete
2 Input Bias 10MQ2 Ib DC,.1 ‘b’ <2100 digits Each subsequent
Current Source operation of ‘Ib’ should
approximately halve
L the DVM reading
3 10V Range +0.0000V DC,10 “Zero’ +0.0000V
Zero
4 10V Positive +10.0000V DC,10 ‘Gain’ +10.0000V
Full Range
5 10V Range —0.0000V DC,10 ‘Zero’ +0.0000V
Zero
6 10V Negative —10.0000V DC,10 ‘Gain’ —10.0000v
L Full Range _ _
7 1V Range +0.00000V DCA ‘Zero’ +.00000vV
Zero
8 1V Positive +1.00000V DC,1 ‘Gain’ +1.00000V
Full Range -
9 1V Range —0.00000V DC1 ‘Zero’ +.00000V
Zero -
10 1V Negative —1.00000V bC,1 ‘Gain’ —1.00000V
Full Range
11 .1V Range +0.000mV DC,.1 ‘Zero’ +0.000mV Wait for the reading
Zero 11 digit to stabilize before
operating ‘Zero’
12 .1V Positive +100.000mV | DC,.1 ‘Gain’ +100.000V
Full Range +1 digit
13 .1V Range —0.000mV DC,.1 ‘Zero’ +0.000mV Wait for the reading
Zero +1 digit to stabilize before
_ operating ‘Zero’
14 .1V Negative —100.000mV DC,.1 ‘Gain’ —100.000V
Full Range +1 digit
15 100V Range +0.000V DC,100 ‘Zero’ +0.000V
Zero
16 100V Positive +100.000V DC,100 ‘Gain’ +100.000V
Full Range
17 100V Range —0.000v DC,100 ‘Zero' +0.000V
Zero
18 100V Negative —~100.000v DC,100 ‘Gain’ —100.000V
Full Range
19 1000V Range +0.00v DC,1000 ‘Zero' +0.00V
Zero ]
20 1000V Positive +1000.00V DC,1000 ‘Gain’ ) +1000.00V Lethal voltages
Full Range present - increase
calibration source
in 100V steps if
possible
21 1000V Range —0.00v DC,1000 ‘Zero’ +0.00V
Zero
22 1000V Negative —1000.00v DC,1000 ‘Gain’ —1000.00vV Lethal voltages
Full Range present - increase
calibration source
in 100V steps if
possible
- 4

[1] For 1061A, Input Fiiter increases resolution by 1 digit — 1061A tolerance given in brackets ( ).




1.3 OHMS CALIBRATION

1.3.1 General

The procedure in the table opposite is all that is
necessary to completely ‘AUTOCAL’ 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 Voltage 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 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.

1.3.2 ‘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. 1.1;
it can be seen that ‘4 wire §2' selection is recommended on
all ranges.

1.3.3 Equipment Required

A set of resistance standards from 108 to 10M£ in
decades; it is essential that 10£2 to 100k$2 standards are
4 terminal devices. e.g. Datron 4000/4000A Autocal
Standard with Option 20.

1.3.4 Checking Accuracy after ‘AUTOCAL’

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

- D
10N to 100k N 1MN and 10MN
I"‘O—‘ iR Sl == I+O—-l R e T 7~
T T [}
Hi 0—t——— Hio— b
Guard Guard Copper
{Local {Local __ Shorting
Guard) Guard) Link
N Guard N Guard
LoC I" T ——— Loo—f T_H"_d—_____&f-
T-0d Yo e —— So I_O_J*I\/_J_ ___________ LPEP
Fig. 1.1 ZERO RESISTANCE SOURCE CONNECTIONS
. y
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OHMS CALIBRATION TABLE

5
. , | DVMR i
Calibration Calibration bVM CALIBRATE eading
Step . Setting Key After Remarks
Operation Source Calibration
1 1082 Range 4 wire zero k2, 4 wire, 1092 ‘Zero’ +0.000082 | Wait for the reading
Zero +1 digit to stabilize before
operating ‘Zero’
2 109 Full 1082 [1] k2, 4 wire, 1082 ‘Gain’ 10.000082 | Wait for the reading
Range Standard +1 digit to stabilize before
Resistor operating ‘Gain’
3 .1k Range 4 wire zero k2, 4 wire, .1 ‘Zero’ +0.000Q2
Zero
4 .1kS-Z Full 100%2 [1] kS, 4 wire, .1 ‘Gain’ 100.0002
Range Standard
Resistor
5 1k§2 Range 4 wire zero kS2, 4 wire, 1 ‘Zero’ +.00000k 2
Zero
6 1k Full 1kQ (1) k2, 4 wire, 1 ‘Gain’ 1.00000k£2
Range Standard
Resistor
7 10k£2 Range 4 wire zero k€2, 4 wire, 10 ‘Zero' +0.0000kS2
Zero
8 10k$2 Full 10kS2 [1] k&2, 4 wire, 10 ‘Gain’ 10.0000k£2
Range Standard
Resistor
9 100k2 4 wire zero k€2, 4 wire, 100 ‘Zero' +0.000k$2
Range Zero
10 100k 2 100k$2 [1] k€2, 4 wire, 100 ‘Gain’ 100.000k2
Full Range Standard
Resistor
11 1000k2 4 wire zero k2, 4 wire, 1000 ‘Zero’ +0.00k$2
Range Zero Input Filter[2] {£0.000k£2)
12 1000k$2 1000k$2 [1] k2, 4 wire, 1000 ‘Gain’ 1000.00k$2
Full Range Standard Input Filter{2] +1 digit
Resistor (1000.000k£2)
(£10 digits)
13 10MQ2 Range 4 wire zero k<2, 4 wire, 10MS2 ‘Zero’ +0.0000MQ
Zero Input Filter[2] (£0.00000M$2)
14 10MQ2 Full 10MQ [1] k2, 4 wire, 10M2 ‘Gain’ 10.0000MS$2
Range Standard Input Filter[2] 15 digits
Resistor (10.00000MQ2}
(+50 digits)

(1] - With Standard Resistor sources it may be useful to use the ‘KEYBOARD’ method of calibration - see section 1.7
(2] - For 1061A, Input filter increases resolution by 1 digit, so 1061A figures are given in brackets { ).




1.4 AC VOLTAGE CALIBRATION — OPTION 10 ONLY

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.

iIf 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. Datron 4200 Autocal AC Standard.

1.4.3 Checking Accuracy after ‘AUTOCAL’

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




AC VOLTAGE CALIBRATION TABLE (OPTION 10 ONLY)

. Calibration . . | DVM Reading
; CALIBRATE
Step ((I)allbraflon Source S[Zt\iih:g Key After Remarks
peration Output Calibration
1 DC coupled Copper AC,DC,.1 ‘Zero’ 0.000mV Set ‘Local Guard'. Do
AC Zero Shorting link +3 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 AC1 ‘Zero’ .00000V
Zero Shorting link +1 digit
4 10V Range Copper AC,10 ‘Zero' 0.0000V
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 Full o 10Vrms AC,10 ‘Gain’ 10.0000V Select ‘Input filter
l] Range LF 500 Hz Input Filter +1 digit for remaining steps
8 10V Full 10V rms AC, 10 ‘AcHf’ "~ 10.0000V
7 Range HF 30 kHz Input filter 15 digits
l] 9 1V Full 1V rms AC,1 ‘Gain’ 1.00000V
Range LF 500Hz Input filter +1 digit
,_ 10 1V Full 1V rms AC,1 ‘AcHf’ 1.00000V
'J Range HF 30 kHz Input filter 15 digits
' 11 | AV Full AV rms AC,.1 ‘Gain’ 100.000mV
¢ Range LF 500 Hz Input filter +2 digits
E! 12 AV Full AV rms AC,.1 ‘AcHf’ 100.000mV
) Range HF 30 kHz Input filter +5 digits
1',._ 13 100V Full 100V rms AC,100 ‘Gain’ 100.000V
‘J Range LF 500 Hz Input filter +1 digit
A 14 100V Full 100V rms AC,100 ‘AcHf’ 100.000V
: Range HF 30 kHz Input filter +5 digits
'] 15 1000V Full 1000V rms AC,1000 ‘Gain’ 1000.00V Lethal voltage
Range LF 500 Hz Input filter +1 digit present. - increase
_ calibration source
5 in 100V steps if
E i possible
£ 16 1000V Full 1000V rms AC,1000 ‘AcHf’ 1000.00V Lethal voltage
e Range HF 20kHz Input filter +5 digits present - increase
calibration source
in 100V steps if
] possible. DO
£ NOT EXCEED
J 25 kHz

PA—
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1.4 AC VOLTAGE CALIBRATION — 1061A OPTION 12 ONLY

1.4.4 General

The procedure in the table opposite is all that is
necessary to completely ‘AUTOCAL’ the AC V0|tagff
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 s.ame
‘CALIBRATE' key is permissible to improve the readings.
This will be necessary with the AcHf key.

Note: To reduce the effect of noise at low input levels, AC
zero calibration is carried out at 0.1% Range; and fqr
100mV Range zero (steps 1 & 2 of the table), Guard is
connected to Lo using a copper shorting link.

1.4.5 Equipment Required

A copper shorting link and an AC calibration source
e.g. Datron 4200 Autocal AC Standard.

1.4.6 Checking Accuracy after /AUTOCAL'’

To check the accuracy after ‘AUTOCAL’ the ‘Specif-
ication Verification’ section of the User's Handbook can
be employed. It describes the use of ‘Spec” mode to verify
the accuracy of the instrument, also providing a report
sheet ‘master copy’ for compilation of permanent records.
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AC VOLTAGE CALIBRATION TABLE (1061A OPTION 12 ONLY)

- i i DVM i
Step | Calibration Caé'b’a:m" DVM ‘CALIBRATE' A‘;‘:d'ng w
; ource i K Remarks
Operation Output Setting ey Calibration
1 DC coupled 0.100mV Ac,DC,.1 ‘Zero' 0.100mV Set ‘Local Guard'.
AC Zero 500Hz £10 digits Do not set filter in.
(short Guard Wait for reading to
to Lo) stabilize before
operating ‘Zero’
: 2 .1V Range Short Hi to AC,1 Check only << 100 digits
Zero Lo to Guard
3 1V Range 0.00100V AC1 ‘Zero' 0.00100V
Zero 500Hz 1 digit
4 10V Range 0.0100V AC,10 ‘Zero’ 0.010,0v
Zero 500Hz +1 digit
5 100V Range 0.100V AC,100 ‘Zero' 0.100v
Zero 500Hz +1 digit
6 1000V Range 1.00V AC,1000 ‘Zero' 1.00Vv
Zero 500Hz +1 digit
7 10V Full 10V rms AC,10 ‘Gain’ 10.000,0V
Range LF 500Hz +1 digit
8 10V Full 10V rms AC,10 ‘AcHf’ 10.000,0V
Range HF 30KHz +10 digits
9 1V Full 1V rms AC1 ‘Gain’ 1.000,00V
Range LF 500Hz +1 digit
10 1V Full 1V rms AC1 ‘AcHf’ 1.000,00V
Range HF 30kHz +10 digits
1 AV Full AV rms AC,.1 ‘Gain’ 100.000mV
Range LF 500Hz +2 digits
12 1V Full AV rms AC,.1 ‘AcHf’ 100.000mV
Range HF 30kHz +10 digits
13 100V Full 100V rms AC,100 ‘Gain’ 100.000V
Range LF 500Hz +1 digit
14 100V Full 100V rms AC,100 ‘AcHf 100.000V
Range HF 30kHz +10 digits
15 1000V LF 500V rms AC,1000 |‘KEYBOARD 500V 500.00V Lethal voltage
Range Gain 500Hz ‘Gain’ +1 digit present - increase
calibration source
in 100v steps if
possible
_____l_,___,—-—'— -
16 1000V HF 500V rms AC,1000 |‘KEYBOARD 500V 500.00V Lethal voltage
Range Gain 20kHz ‘AcHf’ +15 digits present - increase
calibration source
in 100V steps if
possible. DO
NOT EXCEED
L_ 25k Hz »




1.5 DC CURRENT CALIBRATION

(No DC Current facility if Option 12 is fitted)

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. e.g. Datron 4000/
4000A Autocal Standard with Option 20.

1.5.3 Cﬁecking Accuracy after ‘AUTOCAL’

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

DC CURRENT CALIBRATION TABLE

& . . E
Calibration Calibration DVM ‘CALIBRATE’ DVM Reading
gtep 0 5 Source Setti Ke After Remarks
peration Output etting 4 Calibration
1 .1mA Range 0.000uA DCJI,.1 ‘Zero’ +0.000pA Do not select
Zero +1 digit ‘Input filter’
2 .1mA Full +100.000uA DC,I, 1 ‘Gain’ +100.000u:A
Range +2 digits
3 1mA Range 0.00000mA DC,I1 ‘Zero' +.00000mA
Zero +1 digit
4 1mA Full +1.00000mA DC,I,1 ‘Gain’ +1.00000mA
Range +2 digits
5 10mA Range 0.0000mA DC,I,10 ‘Zero’ +0.0000mA
Zero +1 digit
6 10mA Full +10.0000mA DCI,10 ‘Gain’ +10.0000mA
Range
7 100mA Range 0.000mA DC1,100 ‘Zero’ | +£0.000mA
Zero
8 100mA Full +100.000mA DC,L,100 ‘Gain’ +100.000mA
Range
9 1000mA 0.00mA DC,1,1000 Zero’ +0.00mA
Range Zero
10 1000mA +1000.00mA DC 1,1000 ‘Gain’ +1000.00mA
. Full Range
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1.6 AC CURRENT CALIBRATION

(In conjunction with Option 10 only)

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
Option 10 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. e.g.
Datron 4200 Autocal AC Standard with option 30.

1.6.3 Checking Accuracy after “AUTOCAL’

To check the accuracy after ‘AUTOCAL’ the speci-
fication Verification section of the Operation Handbook
will be useful. It provides tables for quick reference of
accuracy on all ranges and functions in displayed digits.

AC CURRENT CALIBRATION TABLE

8 0 . B
Calibration | Caibration DVM ‘CALIBRATE" | DVM Reading
Step Overati Source Setti After Remarks
peration Output etting Key Calibration
1 DC coupled | No connections I,DC,AC,.1 ‘Zero’ 0.000uA Do not select
AC Zero to DVM input +5 digits ‘Input filter’
terminals
2 .1mA Range " I,AC,.1 Check only << 1100 digits Cancel DC coupled
Zero
3 1mA Range " 1,DC,AC.1 ‘Zero’ .00000mA
Zero +5 digits
4 10mA Range " I1.DC,AC,10 ‘Zero' 0.0000mA
Zero 15 digits
5 100mA Range " 1,DC,AC,100 ‘Zero’ 0.000mA
Zero +5 digits
6 1000mA " 1,DC,AC,1000 ‘Zero' 0.00mA
Range Zero 45 digits
7 .1mA Full 100uA, 1kHz I,.DC.AC,.1 ‘Gain’ 100.000uA
Range +10 digits
8 1mA Full 1mA, 1kHz I,DC,AC1 ‘Gain’ 1.00000mA
Range +10 digits
9 10mA Full 10mA, 1 kHz I,DC,AC,10 ‘Gain’ 10,0000mA
Range + 10 digits
10 100mA 100mA, 1kHz | I,DC,AC,100 ‘Gain’ 100,000mA
Full Range +10 digits
_-11 1000mA 1A, 1 kHz 1,DC,AC,1000 ‘Gain’ 1000.00mA
X Full Range +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
lower 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

If 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.

1.7.3 'KEYBOARD’ Calibration Example

The example shown in the table below uses ‘KEY-
BOARD’ to calibrate the 1000V AC LF Range Gain at
500V (step 15 of the AC Voltage Calibration table for
Option 12}.

CALIBRATION EXAMPLE USING ‘KEYBOARD’

r _ ~
swep | Calibration Calibration DMM ‘CALIBRATE’ | DMM Reading Fomarks
Operation Source Setting Key Calibration
1 1000V Range 1.00V rms AC,1000 ‘Zero’ 1.00v
Zero 500Hz +1 digit
2 Set and Enter 500.00V rms ‘KEYBOARD' -~ 0 Lethal voltage
Source Value 500Hz then then present.
5,0,0,-,0,0 +500.00 Increase
-- Calibration
3 1000V AC LF As above - '‘Gain’ 500.00V Source in
Range Gain +1 digit 100V steps if
\_ Calibration possible




1.8 "AUTOCAL’ OVER THE BUS

All the calibration procedures covered in this manual
can be carried out remotely using Option 50, the IEEE Bus.

Effectively, the five calibration keys are replaced
by five Bus instructions and these are used instead of the
‘CALIBRATE’ keys listed in the Calibration tables on

previous pages.

An example of calibration with the Bus is given in
the table below. A complete program listing for the same
calibration operation assuming an HP9825 controller is as

follows: —

@: dim D$[15]
1: clr 728

2: wrt 728,"F3R3Q1W1="

define 15 character string

variable

send ‘device clear’ to DVM
(interface 7, address 28)
program to DC 1V, SRQ
Mode 1, Enable Cal.

11

5: oni 7,""srq"”

6: eir 7,128

7. if bit ("BIXXXXXX"" S)

=@;jmp —1

8: dsp “Apply 1V &
CONTINUE"

9: @->S;stp

10: wrt 728,"G1="

11: oni 7,"srq"
12: eir 7,128

13: if bit ("@1XXXXXX",S)

=@;jmp —1

14: wrt 728, T@W@="'

15: lcl 728
16: stp

17: "'srq'':rds(728)>S

18: red 728,03

jump to SRQ service routine
on interrupt

enable SRQ interrupts from
interface 7

check status byte S
obtained by service routine
prompt operator to apply
calibration source on com-
pleting zero cal

program gain cal. trigger

program to Internal Trigger,
Disable Cal. on completion
of gain cal.

program DVM to local state

SRAQ service routine to read
status byte

3: 0-S 19: iret
4: wrt 728,'G@=" program zero cal. trigger *7717
CALIBRATION EXAMPLE USING THE BUS
i B DVM Readi A
. ] . us eading
Step %ahbrit.'on Casllbratlon SDt\{'M Controller After Remarks
peration ource etting Instruction Calibration
1 Set DVM to — In Remote ‘Device Clear’ - Program DVM to
known state State predetermined state
AQCODXEQF3MBNO
OQBPBQRRESATS
2 Set DVM to +0.00000V Calibration ‘F3R3QIWI=’ - 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 +0.00000V In Remote ‘Go=’ +.00000V Program ‘Zero’ cal.,
Zero State SRQ indicates when
calibration operation
completed
4 1V Positive +1.00000V In Remote ‘G1=’ +1.00000V Program ‘Gain’ cal.,
Full Range State SRQ indicates when
calibration operation
completed
5 Set DVM to - In Remote ‘TOWQ=" - 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’
- _J
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SECTION 2

MECHANICAL DESCRIPTION

2.1 GENERAL

The 1061 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.

23 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 panel 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 retaining 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 plates,
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 hori-
zontally on the instrument’s centre line running from
front to rear. Input terminals, switches and display are
mounted on the front printed circuit board (pcb) and the
power supply on the rear pcb. The two side and centre
pchb’s are used for interconnections between the main
circuit boards.

All the main circuit boards are mounted on the inner
shields 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 pcb 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 ‘electrical spacings’ of the BSI, UL and VDE
specifications are achieved.
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1. REAR GUARD SCREEN 16. CURRENT ASSEMBLY (OPTION) ) g0 note [1]
2. DIGITAL ASSEMBLY 17. AC ASSEMBLY (OPTION 10)
3. RATIO/REAR INPUT ASSEMBLY (OPTION) 18, OHMS ASSEMBLY (OPTION)
4. ANALOG OUTPUT ASSEMBLY (OPTION) 19. OUTER GUARD SCREEN
5. REAR (POWER SUPPLY) PCB ASSEMBLY 20. BOTTOM COVER ASSEMBLY
6. REAR PANEL ASSEMBLY 21. R.H.CENTRE GUARD SCREEN
7. POWER SUPPLY VOLTAGE SELECTION LINKS 22. FRONT PANEL AND OVERLAY
8. R.H.PCB ASSEMBLY 23. TERMINAL SUPPORT PLATE
9. HANDLE ASSEMBLY 24. FRONT PCB ASSEMBLY
10. INSULATION SHEET 25. FRONT GUARD SCREEN
11. RACK MOUNTING BRACKET 26. L.H.PCB ASSEMBLY
12. SIDE EXTRUSION 27. L.H.CENTRE GUARD SCREEN
13. DIGITAL INTERFACE ASSEMBLY (OPTION) ~ 28. CENTRE PCB ASSEMBLY
14. EARTH SCREEN 29. ANALOG ASSEMBLY
15. DISPLAY DRIVER ASSEMBLY 30, TOP COVER ASSEMBLY

FIG. 2.1 EXPLODED VIEW OF INSTRUMENT J

[1] AC Assembly for 1061A Option 12 is fitted in place of AC Option 10 and Current Option 30 pcb assemblies
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TECHNICAL DESCRIPTION

3.1 INTRODUCTION

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

For the purpose of explanation, each assembly will

be described separately and each assembly further sub- '

divided according to the various functions involved.
3.2 ANALOG ASSEMBLY (Circuit Drawing No. 430328)

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

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

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

3.2.1  Analog Interface (430328 sheet 5)
3.2.1.1 Introduction
The Analog Interface provides electrical isolation

between the Digital and Analog circuitry. Latched data
from the microprocessor is passed through opto-isolators,

decoc!ed and latched again on an analog assembly to select
function, range, test, average and the D - A converter set
up conditions. A line is also provided to instruct the micro-
processor which options are present and if the AC assembly
is measuring a signal above 5kHz.

3.2.1.2 Power-On

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

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

<

Looking at the procedure, in more detail, the Analog
Interface Data (ID) lines are all set to a logic ‘1’ except one,
which is set to a logic ‘0‘, depending on the option being
interrogated (See Fig. 3.2). As an example we will check to
see if the AC option is fitted. ID1 is set low, the rest of
the ID lines set high and the Analog Interface Address
lines, |1A@ and IA1 set low. The opto-isolators invert all
signals, thus M17-3 is low and M18 pins 10, 4 and 11 are
high. If the AC option is not fitted M19-2 is driven low via
R55 from M17-3, causing M19-3 to be high, producing a
logic ‘0" {—15 volts) on M18-4. If the AC option /s fitted a
33k resistor on the AC assembly (R14) overrides R55 and
and a high is placed on M19-2. The effect is to produce a

g 3
ANALOG
QUTPUT
] AC REAR PCB DISPLAY
ASSEMBLY ASSEMBLY DRIVER
| ASSEMBLY
FRONT PANEL | [
INPUT
N L_| ANnALOG DIGITAL FRONT PCB
] ASSEMBLY ASSEMBLY || ASSEMBLY
—————4
REAR /RATIO - n's IEEE OR BCD
J\ INPUTl ASSEMBLY ASSEMBLY
REAR  RATIO CURRENT
INPUT  INPUT ASSEMBLY
FIG.3.1 PRINTED CIRCUIT BOARDS BLOCK DIAGRAM
A J
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.
Option o No.of M19 )
checked | 1D line low held low if

Option incorporated
R
AC ID 1 M19-3
L ID2 M19-11
I ID3 M19-4
|_RATIO ID 4 M19-10 .

Fig. 3.2 POWER-ON OPTIONS FITTED TEST

high on M18-4, 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
©, I or RATIO options are interrogated, the appropriate
output of M19 is set low if the option is fitted causing the
COND. VAL to be set high.

*Note: ID and A lines
logic ‘1" = +5 volts logic ‘0’ = 0 volts
AD lines

logic‘i’= 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
assemblies are deselected by placing logic ‘1's on all the ID
lines, then setting the |AG and |A1 lines low (see Fig.
3.4), clocking the option selects latches {M20 Analog
assembly, M5 AC assembly, M9 Ohms assembly, M1 Ratio
assembly from M17-3. Both 1A lines then return high.
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POWER ON

PLACE A-D
INTO RESET
CONDITION

CHECK IF
ACISFITTED

acshTED

CHECK IF
N IS FITTED

I

CHECK IF
I ISFITTED

l

CHECK IF
RATIO IS FITTED
AND SELECTED

DESELECT
ALL ASSEMBLIES

|

DC Ib DATA

|

[ setectoc ]

LOAD DC
'FET’ PATTERN
FOR 1000V RANGE

|

RESELECT
DC

END

FIG.3.3 ANALOG INTERFACE
SEQUENCE: POWER-UP

ID 7-_, b _J1
1

———
=
S | | : | |
__________ —
oo ! Lo __ g_nﬁ__! ] 1
L - T
o1 e S____ | !
(]
02 .-ttt | i —
‘ - T
03 wheimod | e | | L
oa_l ____Eg._____; | I L
s__| ___§g__:_: | I L
———— g P !
|De_| ————85 | | |
882777 | ' L
: ! L
f 1

:
1 -
| i
mo T L L 1 R —
| : ) | | [
: Cle(aDrall VL d(% A ® I @ E Lo i
] ' oad D~ ! Select DC ! Select 1000V Reselect DC
| Options | Converter ! Iﬂange FET Pemern: :
|

ke 410 pS —>I—— 270 pS ——>je— 270 pS—>|=+—280 pS —> < 260pS ——

FIG.3.4 ANALOG INTERFACE DATA LINE TIMING DIAGRAM (POWER-UP)




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 |A@ going
low. The delay makes sure that the signal from M17-10
has disabled the “F.E.T.” latch M21. Once again, the
IA line returns to the resting state of logic ‘1', Thirdly,
the DC analog circuits are enabled by setting all the ID .Iines
high except for 1D0, 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 ID 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
I1A1 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 lIsolator or AC assembly is also used in the measure-
ment procedure as seen in the following table.

Useof D-A -\

Type of Circuits Selected
Measurement
DC Volts Analog Assembly | Input Bias Current
Compensation
AC Volts AC Assembly Frequency Compensation
AC + DC Volis AC Assembly Frequency Compensation
Resistance Ohms 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
" J

The update sequence order is (i) Deselect all assemblies,
(i) Load D - A latches, (iii) Select AC assembly 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 Q's
or I range latches, (vii) Reselect circuits selected in (iii)
and (iv).

Note: Steps (v) and (vi} are used only when I or § is
selected.
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-
SELECT kN W
[ FiNisH ]
| MEASUREMENT
i CYCLE

DESELECT
ALL ASSEMBLIES

LOAD D-A
WITH
DC Ib DATA

SELECT DC

LOAD DC RANGE
'FET’ PATTERN

DESELECT DC
SELECT N

LOAD 1 RANGE
‘FET'PATTERN

SELECT
DC AND 2

FIG. 3.5 ANALOG INTERFACE
SEQUENCE: OHMS SELECT

. P

Flowchart 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.

3.2.1.4 Test

When TEST is selected, a logic ‘O’ is placed on ID7
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
measurement cycle.

3.2.2 DC Isolator Section

3.2.2.1 Preamplifier Scaling (430328 sheet 1)

Figure 3.8 shows the essential features of the iso-
lator 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 See Appendix 1

D-A data for 'EET patterns

ID 1 ’,////A/f?f_________:. :
' 02__| IR NN\ T
03__| f////,///,//

a__J ..:

ID5 BATMN
D6 | A 20 ‘.:-\ R i N
D7 Il NN AN\

| | I | | ! |
<+410pS —>!<— 270pS —|<— 270pS —*I*ZBOPS —|-260pS —>I<—270 pS—>|=-260pS —»-|
[ I | | |

I
A1 |: L : | | | J | J [ [

1A0Q

{v) Deselect DC or
{vil. and REF INPUT

selected in (iii) &
if required in
Ratio Mode

(i) Clear all Options
{ii) Load D-A
Converter
DC or AC
{ivl Load 'FET’
pattern
AC. Select N1
orl
(vilload ‘FET’
pattern

(iii) Select
{vii} Reselect functions

F1G.3.6 GENERAL FORM OF ANALOG INTERFACE UPDATE TIMING DIAGRAM

Data Messages ANALOG

from —| INTERFACE [-———— .
Digital Board a

1 GAIN NETWORK

ACTIVE
FILTER

. INPUT |
Hi 0’—’{ ATTENUATOR | l
Lo i

% +BS

—— BS

Output to A-D Converter

40V
Inverter

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

FIG.3.7 SIMPLIFIED DIAGRAM OF DC ISOLATOR

|
|
|
|
|
u
| .
a
|
|
|
|
|
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“
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FIG. 3.8 SIMPLIFIED DIAGRAM OF ISOLATOR SWITCHING

’

3 <
‘i The various switching combinations for the different The output from the DC Isolator, test point (TL8)
ranges are as follows:— is approximately 3.16 volts { =~+/10 ) for a full range

(100,000) input by the following methods (See Fig. 3.9):—

g

Range Gain Q6 Q7 Qs Q9 Q10 RL1

100mV Range Q6 and Q8 are turned on; all other F.E.T."s

- m‘

100mV x31.6 ON OFF ON OFF OFF ON are turned off and RL1 energised. Thus the
o 1v x3.16 OFF OFF ON OFF ON ON output of the amplifier is connected to its
_ 10V +3.16 OFF ON OFF ON OFF . ON inverting input via R108, R109, R110,
100V =316 OFF OFF ON OFF ON OFF R111 and Q6, an attenuator chain of
/ 1000v +316 OFF ON OFF ON OFF OFF +31.6, giving the amplifier an overall
[ DC OFF OFF OFF ON OFF  OFF gain of X 31.6 Q8 connects the preampli-
Eq fier directly to the output.
; The configuration of the circuit for each range is 1V Range Q10 and Q8 are turned on, all other
> shown in Fig. 3.9. F.E.T.’s are turned off and RL1 energised.
The output of the amplifier is connected
. N its inverting input via R108, ,
: Reference should be made to circuit diagram number ?1 ;85 |;\;en gand p010 an attenil(t)gr
] 430328, sheet 1, for the complete circuit. Sheet 2 gives . . P P
. . ) chain of +3.16, giving the amplifier an
tables of the coding on the input control lines (from overall gain of X 3.16. Q8 connects the
the Analog Interface). preamplifier directly to the output.

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 a matched set of re-
sistors for low temperature coefficient. The selection of a
lower range energizes relay RL1 (via Q33), causing resistor
chain R119-R122 to be in series with the Hi input. Should
an overload signal then be applied, the resistor chain
limits the current and the power dissipation is such that
1000V can be applied continuously.

10 V Range 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 amplifier
is attenuated by 3.16 (R114, R115)
before being passed to the output via Q7
instead of Q8.

The amplifier end of the resistors is clamped by 100V and These two ranges select the 1V and 10V

zener diodes D22, D23 and Q18, Q19 to low, thus the 1000V Ranges ranges respectively but a <-100 attenuator

amplifier input can never exceed approximately + 24 (R149, R156, R143, R148) fS inserted
volts. - between Hi and the preamplifier input

when RL1 is de-energised.

=3
L




100mV RANGE

100k
Input
Y ’ as
10k
1V _RANGE
\/
Input 100k
10V
< 21k6
I 10k
10V _RANGE

Input
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9M9
Input
1000V

100k 21k6

Q9 Q7

10k
1000V _RANGE

FIG.3.9 PREAMPLIFIER GAIN CIRCUITS

3.2.2.2 Preamplifier (430328 sheet 1)

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

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

3.2.2.3 D.C. Bootstrap (430328 sheet 2)

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

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

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

1
The negative bootstrap supply (—BS) is yenerated
in a similar manner. Thus bootstrapped supplies of approx-
imately +12 volts are produced, tracking the input signal
exactly.

3.2.2.4 Filtering (430328 sheet 1)

Selection of filter causes an active filter to be switched
in by relay, RL2, (via Q32). The filter gives an attenuation
of —34 dB at 50Hz. The essential components of the filter
are shown in Fig. 3.10.
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3.2.2.5 Input Current {lb) Compensation (430328 sheets
1and 5)

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

j )
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@ D-A Converterg : E 1.'< MPU
S Ial
17!
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151
DC Isolator |ﬁ| C:’:i:r;a(::c;n
| R
Ph
1E1I
PR
|

FIG.3.11 SIMPLIFIED DIAGRAM OF
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,
through the diode, to control the current in the correspond-
ing transistor of the opto-isolator, M23. The transistor of
the opto-isolatar sinks current to the —15V supply until the
voltage across R198 is equal to the voltage applied to the

inverting input of M3.
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‘ The other half of the opto-isolator acts as a current
mirror, referenced to the bootstrap (BS) supply. Thus the

input. current‘correction is floated on the bootstrap supply,
tracking the input signal is divided by R84 to R128 and
R 129 to null the bias current of the preamplifier.

3.2.26 Test (430328 sheets 1 and 5)

During the self-test routine, (actuated from the
front panel or remotely programmed) the DC isolator is
checked for correct operation. The circuitry is placed into
the 0.1V range, as described in 3.2.1.3, except that relay
RL1 is not energized, (i.e. the = 100 attenuator is across
the input amplifier). Filter is selected and F.E.T. Q5
‘closed’ via M20-5 causing a small signal to be injected
into the feedback path of the input amplifier. Thus a signal
of =3.125 volts is output from the DC Isolator (TL8).
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 Output signal from DC Isolator
(TP13)
0.1V — 3.125 volts
Vv — 0.2193 volts
L 10V — 0.06932 volts

DC Isolator Output Test Voltages

Analog to Digital Conversion (Analog Section)
(430328 sheets 3 and 4)

3.23

3.2.3.1 General Principles

Section 1 and Fig. 1.2 of the User's Handbook
gives a very basic description of the principles of the
integration involved. The technique used in the Autocal
Voltmeter is a quadruple slope, the two extra slopes being
towards the end of the signal and reference integration

periods respectively.

Fig. 3.12 is a simplified diagram showing the essent-
ials of the analog section of the A - D conversion and
should be used with timing diagram Fig. 3.13 for full
appreciation of the circuit operation.
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3.23.2 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
puffer (Q36/M34). This in turn feeds the signal to the
Integrator comprising of 035, M25 and C9.

Control of the multiplexer is derived from the Digital
assembly via opto-isolators M4, M5 and M6. These signals
control the sequence of events, allowing first the signal,
then a bias voltage of the same polarity as the signal,
followed by opposite polarity reference and reference +16
signals to the buffer and integrator. The multiplexer is then
placed in a reset condition ready for the next measurement
cycle. Fig. 3.14 gives the multiplexer control line sequence
for both positive and negative signals.

(. N
STATE a|lb|ec STATE a|bjec
RESET 111 |1 RESET 1111
SIG 1110 SIG 111]60
+BIAS ol 1|1 —BIAS o|t]o
—REF 1 1101 +REF 1 1/01|0
-REF 2 o| o] +REF 2 o|o]| O
RESET 1011 RESET 111 ] 1

Positive signal Negative signal

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

L Fig 3.14 MULTIPLEXER CONTROL LINE SIGNALSJ
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3.2.3.3 Reference Voltages and Control Logic Power
Supply

REF 1 : The two halves of M39 in conjunction with zener
diodes D60 and D59 form the positive and negative refer-
ence voltages respectively, D65 and D64 being ‘start-up’
diodes (see Fig. 3.156). 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 R42-R43 and R89-R90 are binary
weighted values allowing the set up of the exact nominal
REF 1 voltages, of £6.42V, by cutting the appropriate
links.

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

The power supplies for the logic circuits M35, M29,
M27, M28 and opto-isolators M1, M4, M5 and M6 are also
derived from M39 via zener diodes D61 and D62, giving
supply voltages of +8 volts.

[ N
R212
AAA
RI9 +15V
FSV
1 D65 A B c D E
2 vy W
5 ’ u +Ref 1
— VT A R42 R43
R71
% R213
B 4 Ref 2
R211 A peo* *Datron Matched Pair —
R87 R68

FIG.3.15 POSITIVE REFERENCE CIRCUITRY
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3.2.3.4 High Speed Buffer

C22 slows the switching edges from the multiplexer
M35 so that the buffer cannot slew-limit and thus lose the
charge. The signals are fed to Q36, M34 which comprise a
high speed buffer with high common mode rejection
ratio (See Fig. 3.16). The common mode rejection is
dependent on the power supplies of @36 (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.

3.2.3.5 Integrator

The basic Integrator comprises R6, R7 and C9, with
hybrid amplifier Q35 and M25. (See Fig. 3.17). Low-noise
FET-pair Q35 also has low gate leakage, which maintains
the effectiveness of ’‘sample-and-hold’ components R34
and C12,

An inverted and attenuated version of the integrator
output voltage is developed across R5. This is applied via
R4 and C10 to compensate for the small amount of
dielectric absorption in C9. The value of R5 is factory-
selected to equalize readings of the same input, taken at
differing read-rates {including ‘one-shot’ measurements).

C11 and R27 provide shorter term compensation,
R23 being set to correct linearity at 10% of full range.

R4

= C10

R6/R7

R33

+15V

R31

To 2nd Null
Detector

M25

From Buffer —s—AA 4

Fig. 3.17 INTEGRATOR CIRCUIT

Q35

R32

=15V

R34

c12
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3.2.3.6 1st Null Detector

The 1st null detector comprises a low noise amplifier,
M22, an inverting configuration, where the dc gain is con-
trolled by the ratio of R59 to R28 for small inputs. For
larger inputs from the integrator the clamp diodes, D1 and
D3, prevent the amplifier from saturating.

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

[ R
o714 ]
P53
AIN—t
R59
e
A C57
From < R25
Integrator R28 To 2nd Null
Output —=—, —— - Detector
R24 mM22 >—d—>

From

——— A —
Buffer v I
Output

énse

FIG. 3.18 1st NULL DETECTORC!RCUITRYJ

+

%

3.2.3.7 2nd Null Detector

The signal from the 1st null detector is applied to
M15 which boosts the voltage gain. The output provides
a logic drive signal via opto-isolator M1, signalling the
digital circuitry whenever a null condition changes, Fig.
3.19.
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When in an averaging mode (Input Zero or CAL Zero
selected; or for 1061A only, with ‘Input Filter’ and DC,
AC Option 12, or Ohms selected) the second 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 enabled by the level-shifted AVE

signal from M20-5, and clocked from M6, the C control
opto-isolator.

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.

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.

~
r_ +BvV +5Y
+15V From 15t Null
Detector
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R22 |
R2 [ R56 — |
R73 Ry 20 R1 I
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From ‘C’ —P4 o
Opto-Isolator g%- Q3 RTS -15v
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P2 R74
P3 Q4
S
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F1G.3.19 2nd NULL DETECTOR CIRCUITRY
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3.3 OPTION 10 AC ASSEMBLY
(Circuit Drawing No. 430402}
(For OPTION 12 see page A27)

3.3.1 General Principles

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

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

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

Mathematically: V_x = Vo

but Vx = V2/vg
V2/V§ = Vg, but Vg = V¢

V2 = v,2

i.e. Vo = \/T/_?

3.3.2  Preamplifier and Scaling (430402 sheet 1)

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

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

The preamplifier has a stable DC path provided by
a dual transistor pair Q33 and a fast AC path by dual
F.E.T.'s Q32 and Q34. Further gain is provided by the
following long-tail pair cascade of Q20, Q21, Q22 and Q23,
which is loaded by a current mirror, Q24. Q15 and Q16
with bias components Q17 and Q18 form a conventional
class AB output stage. R121 compensates for the bias
current of Q33, whileR112 trims the offset voltage to
zero.

The unity gain frequency compensation amplifier
consists of a stable DC path, provide by M11, and a fast
AC path provided by Q25 to Q29. The bootstrap circuit of
Q19 presents the varicap diode, D11, with a high imped-
ance, thus ensuring that the varicap is not shunted to
ground.
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3.3.3 RMS Converter (430402 sheet 2) The output current from the RMS module passes

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 M3. This forces a full-
wave rectified current to flow in RMS module M6. Potent-
jometer R50 balances the rectifier to provide the same
output for non-inverted or inverted asymmetric waveforms.

into filter-buffer M1 and is converted to a nominal 5 volts
for a full range signal. Q1 and Q2 switch in additional
capacitors when FILTER is selected, to operate down to
45Hz. M2 is a voltage to current converter providing a
feedback current to the RMS module proportional to the
output voltage. RO0 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 - R5. Q3 is turned on when AC is selected
and switches the output of the AC converter into the
Analog-to-Diyital Converter (Drawing No. 430328 sheets 3
and 4).

~ 5 Y
logy\}- Anti
Vo Log \ L fiog [ Vx
-Log
(S
+* -
~—d Log Log [«— V¥
FIG.3.25 BLOCK DIAGRAM OF RMS
CONVERSION TECHNIQUE
\ —
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3.34  High Frequency Compensation

During the calibration cycle, the miCroprocessor
notes and stores the high frequency (HF) error of each
range. When AC volts is selected the compensation inform-
ation for a particular range is recalled by the micropro-
cessor, transferred across the isolation barrier and latched
on to M13, M14 (Drawing No. 430328 sheet 5), see Fig.
3.26. As in the case of the Input Current Compensation
(section 3.2.2.5), the output from the latches is applied to
a digital-to-analog converter, AN2. The voltage produced is

29

fed to the AC converter via connector J1 pin 11 and
applied to varicap D11. The varicap is thus adjusted to give
the amplifier chain a flat frequency response.

.The calibration is carried out at one H.F. frequency
but since it flattens the AC amplifier response, the correc-
tion is valid for all specified frequencies. It should be noted
that the calibration routine is iterative since the varicap
is non-linear.
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Q19 rark— DA K : R ||< MICROPROCESSOR
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FIG.3.26 SIMPLIFIED DIAGRAM OF AC HIGH FREQUENCY COMPENSATION
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3.35 Frequency Detection (430402 sheet 2)

The signal frequency is monitored by M10 which is
set so that a signal frequency greater than 5kHz causes a
logic ‘1*, (0 volts) on M10 - 4. This signal indicates to the
Digital Board via M18, M2 (Drawing No. 430328 sheet
5) which one of the two sets of specifications should be
used for calculating the measurement uncertainty when

the Spec key is depressed.

3.36  Test

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

with a 1V range check.

Range Output from RMS section
A +3.14 volts
1 +0.314 volts
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A3.3 OPTION fi AC ASSEMBLY
(Circuit Drawing No. 430552)
(For OPTION 10 see page 27)

A3.3.1 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.
A3.22. The Datron RMS module can be best considered as
functional block consisting of circuitry which accepts two
inputs, V and Vf, computes V2/Vf and has an output of
Vy which is then filtered so that all the AC components are
removed. The output of the block is fed back to V¢, thus
closing the loop around the whole circuitry.

Mathematically:  Vx =Vg

but Vx = V2/Vf
VZ/V§= Vg, but Vg = V¢
W= V02

ie. Vo=/V2

A3.3.2 Preamplifier and Scaling (430552 sheets 1 & 2}

When the AC option is selected, the AC preamplifier
is connected in parallel with the 1000 Volt range of the DC
isolator. The resultant impedance presented at the input
terminals is a resistance of 1M£2, shunted by 150pF.

Relay RL2 is energized on selection of AC, directly
connecting the Hi terminal to the input of the AC assembly.
If DC and AC are selected together, the AC assembly
becomes DC coupled by energizing RL3, causing C77,
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.
A3.23. The frequency response is held flat, to within
+1%, by controlling the gain defining component time
constants, to a similar order of accuracy. Residual errors are
removed by the frequency compensation stage. (See section
3.3.4).

The main amplifier M22 responds to signals from
DC to above 1MHz. Its input buffer Q36 reduces bias
current errors. A chopper-stabilized amplifier M21 nulls
the offset of Q36. Filter components R123 and C90
eliminate the effects of current ’‘kickback’ from M21 to
the main signal path. M22 output (Test link TLK) is fed
directly to the unity gain frequency compensation stage.



C88 and €89 decouple R160 and R162 except on
the 100mV range, when Q33 and Q34 are switched off to
provide greater open loop gain. To ensure stability at the
higher feedback levels required for the 10V, 100V, and
1000V ranges; C73 is switched in by Q32 to decouple M22
non-inverting input, further reducing the open loop gain.

A28

The unity gain frequency-compensation amplifier
includes a stable DC path M20, and a fast AC path Q28
and Q29. The capacitance of varicap diode D14 is deter-
mined by the bias voltage at J1-11, The bootstrap circuit
of Q17f021 ensures that both halves of the varicap are
subjected to the same AC signal, removing the non-linearity
of the voltage-capacitance characteristic.
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L Fig. A3.23 SIMPLIFIED DIAGRAM OF THE AC PREAMPLIFIER SCALING
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A3.3.3 RMS Converter (430552 Sheets 2 & 3)
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Fig. A3.25 BLOCK DIAGRAM OF RMS CONVERSION
TECHNIQUE
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The RMS converter takes the scaled AC signal and
converts it to an equivalent DC signal suitable for Analog-
to-Digital conversion. The technique used is Electronic
True RMS Sensing as shown in the simplified block diagram
Fig. A3.25.

M13 and M14 form a summing full-wave rectifier.
The output of precision half-wave rectifier M13 is summed
with the non-inverted signal at the input of M14, with a
weighting of 2:1. This forces an accurately rectified full-
wave current to flow in RMS module M11. Potentiometer
R62 adjusts the rectifier symmetry to provide the same
output for signals of either polarity.

The output current from the RMS module drives the
low pass current-to-voltage converter M10/M13, which
generates a nominal 0.5 Volts for a full range signal. (Note
that M10, M9 and M4 are chopper-stabilized amplifiers to
handle the low signal voltages).

M16 is the active element of a switched 3-pole
Bessel filter. M15 and M17 switch the time constants,
extending the overall low frequency response down to
10Hz (See Fig. A3.24), when ‘Filter’ is selected.

The high impedance output from the 3-pole filter is
buffered by M9/M2, and the other half of M2 provides a
bootstrap for M9 input. D26 and D16 prevent the voltage
on TL A from exceeding the +5V power rail, providing
overload protection.
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The buffer output voltage (3.12V full range) s
developed across R52-R56 and R70, referred to Output
Common at M4 input. Log-feedback stage M4/M3 closes
the "Square-Root’ loop, providing feedback current for the
RMS computation in M11.

A29

When the AC, or DC-coupled AC option is selected,
Q3 connects the buffer output to the Analog-to-Digital
converter. Test links TLC, D, E and F are selectively
removed at manufacture to set the correct output level,
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A3.3.4 High Frequency Compensation
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During the calibration cycle, the microprocessor
notes and stores the high frequency (HF) error of each
range. When AC volts is selected the compensation inform-
ation for a particular range is recalled by the micropro-
cessor, transferred across the isolation barrier and latched
on to M13, M14 (Drawing No. 430328 sheet 5), see Fig.

3.26.

The output from the latches is applied to a digital-to-
analog converter, AN2. The voltage produced is fed to
the AC converter via connector J1 pin 11 and applied
to varicap D14, The varicap is thus adjusted to give the
amplifier chain a flat frequency response.

The calibration is carried out at one H.F. frequency
butsince it flattens the AC amplifier response, the correction
is valid for all specified frequencies. It should be noted
that the calibration routine is iterative since the varicap
is non-linear.

A3.3.5 Frequency Detection (430552 sheet 2)

The signal frequency is monitored by M10 which is
set so that a signal frequency greater than 2kHz causes a
logic ‘1’, (O volts) on M19-4, This signal indicates to the
Digital Board via M18, M2 (Drawing No. 430328 sheet 5)
which one of the two sets of specifications should be
used for calculating the measurement uncertainty when
the Spec key is depressed.

A3.3.6 Test

During the self-test routine (actuated from the front
panel or remotely programmed) the AC assembly is checked
for correct operation. The circuitry is placed into the
.1V range as described in Section 3.2,1.3. F.E.T. Q31 is
‘closed’ from M7-13 causing a signal of 0.08 volts DC to be
injected into the preamplifier. 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 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.

Range Output from RMS section
A +3.14 volts
1 +0.314 volts
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34 OHMS ASSEMBLY (Circuit Drawing No. 430331}
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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 connnected
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.

3.4.1 Low Drift Voitage Follower
r‘ B
R9 TP5
o1, ! |
1
|
Hi _1\;; Filter ]
c2
2 j il |
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{From DC Isolator} A D10
c b5 R67
urre
s g iR, i
15V =15V
FIG. 3.28 SIMPLIFIED DIAGRAM OF
VOLTAGE FOLLOWER CIRCUIT
. 7

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

30

RL1 such that the voltage at front panel Lo is at reference
common plus any offset due to Q10/M3. This voltage
offset drif.t is kept small for changes of temperature by
compensating the input bias current of Q10 with the
current in R67, which changes with temperature due to
the voltage drift at Q10 emitters. Q10 input bias current
is initially nulled by R26.

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

Input protection is provided as follows: —

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

Open circuit voltage limit protection:
I+ R15, R16, Q6, Q7
I- R6, D7, D8, Q2, Q22

3.4.2 Constant Current Source

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

When k§'s is selected, Q17 (sheet 2) is turned on
enabling astable M6 to produce a 200Hz signal to switch
M5. Thus when gates B and C of M5 are open, C9 is
charged up from the negative reference {originating from
the analog section of the A - D converter). These gates then
close and A and D open, sharing the charge with C8, the
voltage across C8 equals the reference voltage (sheet 1).

f )
Range Current F.E.T.'s/Switches turned on
Current Leakage path
Selector
1082 10mA Q11, M2(A)
10082 10mA Q11, M2(A)
1kE2 1mA M1(A)
10k2 100uA M1(B)
100k$2 10UA Q4 M2(8)
MO 1UA Q1, M1(D) Q3, M2(C)
10M$Y 100nA Q1, M1{(C) Q3, M2(C)
L FIG. 3.29 OHMS CURRENT RANGE SWITCHING )
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The voltage developed across C8 causes M4 to sink current
through resistor chain R24, R25, R29, R30, R31 until the
voltage developed across the chain balances that across C8.
Thus the current required for a particular range is selected
by the value of the resistor chain switched byM1, 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
(+QBS and —2BS) power the astable {M6) and bilateral
switch.

The use of ohms guard permits in-circuit measurement
of resistors, provided shunt paths are greater than 2502
and a suitable tapping point is available. Consider Fig. 3.31.
Guard is reference 0, 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 selected
current for the particular range flows through Rx.

{ h

HIQ——2#

I

Ry
S ol
: Rz

Loo———A

I-0— —

FIG. 3.31 USE OF OHMS GUARD
\ __J

3.43 Test

During the self-test routine (actuated from the front
panel or remotely programmed), the Ohms Converter is
checked for correct operation. The circuitry is placed into
the 10k£2 range as described in Section 3.2.1.3. Filter is
selected and F.E.T. Q5 ‘closed’ from M9-1 causing R8
(9.76k§2) 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 lsolator (which is also in the TEST mode)
measures the voltage developed across the resistor (approx
1 volt). The resulting voltage output from the DC Isolator
is applied to the A-D converter, measured and compared
to the stored value. If the measured signal is within + 6%
of the stored value, the test is complete.

3.5 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.
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3.5.1 Current Measurements

Precision current shunts of 0.1, 182, 952, 9082 and
90052 connected in series provide an output of 100mV
for a fuIFrange signal, To eliminate errors in measurement
due to lead or contact resistance, all current shunts are
4-wire sensed i.e. a pair of current leads and a pair of
voltage leads to the shunt(s) switched separately. The
voltage developed across the shunt(s) is fed to the DC
Isolator in DCI and the AC assembly in ACI or DCI +
ACI. The latter, DC coupled mode, computing the RMS
value of the DC and AC component of the input current.
These circuits are placed in the ‘.1V range’ amplifying the
signal by 3.16. The output of buffer M5 is used to guard
leakage paths on the current board.

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

3.5.2 Test

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

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

3.6.1 General

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

3.6.2 Front Panel/Rear Panel Input

When Front Input is selected, either remotely or on
the rear panel, this causes the base of Q1 to be connected
to O 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-
energised, connecting the rear input to the measurement
circuits.

3.6.3 Ratio

During the last part of the analog interface update
sequence" {see Fig. 3.6) M1-5 is taken high causing the flip-
flop (M1) to he 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 then taken and the ratio
calculated.



L

3.6.4 Test

When TEST js selected, the ratio option is checked to

.sef.z if it is fitted, by interrogating the AD4 line to see if
it is held high,

3.7 ANALOG QUTPUT (Circuit Drawing No. 430308}

3.7.1 General

The Analog Output Board accepts the DC Isolator or
AC Converter Output 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.

3.7.2  Description

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
full range is presented to M1, another unity gain amplifier.
Potentiometer R5 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 Output
circuitry from accidental input applied to the Analog
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3.8.1  Processor and Memory (430329 sheet 1)

A 6800 microprocessor (MPU) together with 16k
bytes of memory controls the communication between the
front panel, digital interface, display drivers, Digital and

ana.log assemblies. The memory can be split into five
main areas: —

(1) Program Memory - needed to operate the
whole instrument

system.

(2) Constant Data
Memory

e.g. Self Test limits,

Error read-out specific-

ations and other fixed
factors.

(3} Non-volatile
Calibration Memory

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.

{4) Operating Memory

(5) Volatile Display volatile data such as

Outgut external connector. Memory Max-Min stores, Limit
stores and computation
t .
3.8 DIGITAL ASSEMBLY (Circuit Drawing No. 430329) stores
The Digital assembly contains the circuitry providing
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.
r~ y
1/0
BUFFER _~_fMos hus
ANALOG
SPLAY DIGITAL POWER DIGITAL INTERFACE
DISP DATA
DRIVER INTERFACE |MEMORY la—| UP/ |- mMpu |(a—MASTER| miSECTION ATCHES
ASSY.  ASSY. DOWN ELOCKS OF A-D D CL
FIG. 3.33 SIMPLIFIED BLOCK DIAGRAM OF DIGITAL ASSEMBLY
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3.8.1.1 Software Overview

' The system uses the technique of 210
job scheduler (see Fig. 3.34). Each job
SCh.E‘dLIIEr is controlled by a flag in the 5Y$
which is set when the job is required to be U
Whe'f' completed, Priority of activation
making each job exit on completion, to th

schedule.

oping prioritised
driven from the
tem workspace
n and cleared
is ensured by
e top of the
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Program Modules: The program memory is split into
a series of functional modules, each module corresponding
fairly closely to a major functional area and hence to one
of the jobs activated by the job scheduler, the larger ones
being sub-divided, see Drawing No. 890043,
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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. A second stream, asynchron-
ous with the first, consists of commands derived from
the front panel or digital interface, controlling both the
measurement circuits and computation programs. Oper-
ations on the measurement stream basically consist of
acquiring the raw data from the A-D converter, calibrating
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 interface,
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 f{e.g. a new range is
selected) and as soon as the measuring circuits are not
converting an input signal, the state in level 1 is moved to
level 2 causing the measurement circuits to update to the
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new state, When an A-D conversion is complete, data is
read from the A-D and the state transferred from level 2 to
3, providing information for the processing routines.
Additionally, at this time, the level 1 to level 2 transfer is
repeated and the measurement circuits again updated to
allow for commands received while the conversion is in
progress.

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

3.8.1.2 The Two-Phase Clock

The 6800 requires a non-overlapping positive two-
phase (@1, 82) clock. This is derived from the line-locked
master clock signal (1.6MHz for 50Hz line, 1.9MHz for
60Hz — see sheet 4). The first half of M57 divides the
master clock by two to 800kHz, producing antiphase
squarewaves at pins 14 and 15. If data is not being trans-
ferred via the CMOS data bus; M57 {CMOS 1/0) is at
logic 0, M57-11 is at logic 1, so M56-8 follows M57-15.
The circuit utilizes the propagation delays inherent in
M54 and M55 (approx. 10ns per gate), to ensure that the
positive-going segments of Phase 1 and Phase 2 clock
waveforms do not overlap {as illustrated in Fig. 3-356). Q6
and Q7 drive the clock output at voltage levels demanded
by the processor {0V and +5V}.

From

M56-8

FIG.3.35 TWO-PHASE CLOCK GENERATION

No. of Propagation Delays




To account for slower data transfer in CMOS devices,
the clock frequency is again divided by two to 400kHz
when the CMOS data bus is active. The decoded address
‘CMOS 1/0" at M57-7 is set to logic 1 during these transfers,
so a 400kHz square wave appears at M57-11. The combined

effect of this and the 800kHz output from M57-15 is to
‘stretch’ the waveforms of the Phase 1 and 2 clock outputs
{ilustrated in Fig. 3.36). Thus Phase 2 remains at logic
1 for 1'% cycles of the normal 800kHz operation, allowing
more time for CMOS transfers.

- b
M57-15 m
M57-11 f_,’_‘ l
M56-8 I | I—]—
g2 || [
FIG. 3.36 TIMING DIAGRAM OF STRETCHED TWO-PHASE CLOCK
. _J

3.8.1.3 RAM/ROM Circuit

The 6800 uses 3 Read-Only Memory chips (ROMs)
which contain the program necessary to run the instrument.
Each ROM is able to store up to 4096, 8-bit ‘bytes’ of
program information; grouped in program modules. The
MPU accesses a byte by placing its address on the 16-bit
Address Bus and driving the Valid Memory Address (VMA)
line true (logic-1). The information held in that particular
location is then sent back to the MPU via the Processor
Data Bus.

The chip-select inputs for the RAM and ROM are
decoded from a selection of high-order address bits. This
selection determines the positions of the RAM and ROM
in the memory map. For example: M30 is fed from
A15.A13.A12 so that it covers the memory locations from
#F000 to #FFFF (Note that since A14 is not decoded M30
also appears at #8000 to #BFFF).

The processor employs 1024 bytes of 8-bit wide
Random Access Memory (RAM) made up from two 1024
x 4-bit RAMs (M31/M36). M31 and M36 are employed as
operating memory for scratch pad operations and storing
volatile data (e.g. Max, Min). The principal location of the
RAM is from #0000 to #OOFF. Since A8 and A9 are not
decoded there are images starting at #0100, #0200, #0300.

A further 256 bytes of 8-bit wide RAM are made up
from two 256 x 4-bit RAMs (M19/M20). M19 and M20 are
backed up by a battery to privide the non-volatile ‘Calib-
ration’_and ‘Zero’ memory. Three address bits A12, A14
and A15 are decoded by M33 (pin 8) to enable M19/M20,
but M29 (pin 6) permits the memory contents to be changed
only if CAL is selected, or if the ZERO section of the

memory is addressed (A7 and A6 both at logic-1).

The read/write control line R/W from the 6800 is
gated with a ‘Master Clock + 2' signal to provide correct
timing, and the address decodes include gating with VMAR2.

<
An instrument power up is detected by M60/M62
causing an initialization RESET signal to be fed to the
MPU via Q16. (See Fig. 3.38).

During a power-up or power-down (+6V supply line
{+4.75V) a signal 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 Q14 for a period
of approx. 25mS determined by R65/C32.

3.8.2 CMOS Address Decode and Input/Output
Circuits (430329 sheet 2)

Information is transferred to and from CMOS devices
via the CMOS Data Bus during periods when the signal
CMOS 1/0 is at logic-1 {M33-6). CMOS 1/0 is addressed
when A15.A14.A11 is true. This occurs when memory
locations starting at #4100 (and its images) are selected.
The transfer of data between the Processor Data Bus and
the CMOS Data Bus takes place at 400kHz, the Read/
Write lines selecting the direction of the information
through the tri-state buffers M4, M5 and M6.

In order to address the various CMOS input/output
devices, the address lines must be further decoded. M32
is a 1-of-10 decoder, providing 5 addressable drives; M16
is a dual 1-of-4 decoder addressing the front panel circuitry
and the digital elements of the A-D converter. A summary
of the decoded CMOS address signals is given in Fig. 3.39.
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FIG. 3.38 START UP AND NON-VOLATILE RAM PROTECTION
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A6 A5 A4 A2 A1 A0 SIGNAL M32/M16 Operation
Pin No.

0 0] 0 1 X X XKYBRD M32-2 Keyboard read/write

0] 0 1 X X X (M32-4) Forces a MPU ‘power up' sequence
1 0 0 X X X (M32-11) Triggers processor time guard (M43)
0 1 0 1 X X XADDT M32-6 A-D main counter output enable

0] 1 1 X X X (M32-9) Analog interface address latch input

enable

0 0 0 X 0 0 XKDSPO M16-7

o o0 o X o0 1 XKDSP1 M16-6 Addresses keyboard

0 0 O X 1 o0 | XKpsp2 M16-5 le.d. latches

0 0 0 X 1 1 XKDSP3 M16-4

0 1 0o X o0 o0 XADSTA M16-9 A-D, and interrupt status output enable
o 1 0o X o0 1 M16-10 CAL INTERVAL switch output enable
o 1 o0 X 1 o0 XADCTL M16-11 A-D control latches, input enable

0 1 o X 1 1 XADDLY M16-12 A-D delay counter input enable

FIG. 3.39 CMOS ADDRESS DECODING
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3.83  Analog to Digital Conversion (Digital Section)

3.8.3.1 General Principle

o Block diagram Fig. 3.40 outlines the essentials of tfw
digital section and should be used with flowchart _Flg.
3.41 in order to follow the operation of this section.

The function of this section of the circuitry is 10
generate the sequence that when transferred to the analog
section, controls the sequence from RESET through the
integration cycle and back to RESET. The circuitry
controls the length of SIG and BIAS and counts during
REF 1 and REF 2, the accumulated count being proport:
ional to the length of the reference periods, which in turn
is proportional to the measured input signal. At the end
of each reading cycle the count is read by the MPU, pro-
cessed and displayed.

The sequence is controlled by stepping M47 through
Q0 to Q7. Each ‘Q’ output from M47 goes to logic-1 to
activate its stage of the sequence; completion of one
stage generates the ‘Enable’ for the next, via M46 switches,
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as a logic-0 state at M47-13, Timing is synchronized by

Master-Clock/2 positive-going edges at M47-14, when M47
is enabled.

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-
_1_1, 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).

2 £ \
CMOS DATA BUS
A-D CONTROL DELAY BUFFERS BUFFERS
LATCHES COUNTERS |— M10 M24 & M25
M11 & M12 M13 & M14
PROCESSOR i
TRIGGER [
INTERRUPT PROCESSOR
& RUN/CAL PRIMARY ADDRESS
EXTERNAL TRIGGER | DELAY MESSAGES & SECONDARY BUS
TRIGGER ~—_ "]CONTROL TIMER COUNTERS 800 kHz
=] mM23 CLOCK
INTERNAL
TRIGGER 72N
DATA
READY
TIMER LATCH
| U
> p-D SEQUENCE
CONTROLLER
rﬁj M47/ M46
NULL
ANALOG A-D
DETECT
e CONTROL
T A B C
Null Detect To DC Isolator
FIG.3.40 SIMPLIFIED DIAGRAM OF DIGITAL SECTION OF A—D CONVERTER
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' Ea
SIGNAL A B C ~
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
~ %
1061/A SELECTIONS M13/M14 COUNT
FUNCTION | RANGE FILTER FILTER
DCV All Ranges 2 101
Option 12
ACV All Ranges 61 251
DCV + ACV
Option 10
ACV
DCV + ACV | All Ranges 46 151
ACI
DCI + ACI
DC! 100uA-TmA 2
10mA 3 101
100mA 5
1A 6
kOhms 1082-100k 2 2 101
1M 4 121
10M 31 251
FiG. 3.43 COMMAND DELAYS
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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 3/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 sequence
or via the digital interface.

The trigger source is selected by the fatched data on

M12, enabling one of the three gates of M2.

Delay. The trigger pulse clocks the ‘command latch’
M1-11 causing the timer, M15, to output clock pulses
(200Hz) 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 latch (M26) is clocked. Thus M26-14 becomes a
logic ‘0’, 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 pulse is fed back to M47 via M46-3
to step on the sequencer.

SIG. During the time that the SIG line is at logic-1
(M47-3), the primary counter in M23 is enabled and counts
out the signal period (20ms in normal mode, or 2.5ms
superfast). When the counter times out, M23-23 goes to
logic-0, enabling M47-13 via M23-14. The next Master-
Clock/2 at M47-14 steps the sequence on to BIAS (M47-7
to logic-1, M47-3 reverts to logic-0).

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 secon-
dary counter of M23 to count out the BIAS period (20uS).
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_puIse resets the counter of M23
via M39-10, keeps the A line to the analog section low,
clocks the 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
to 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.
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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 slower
rate), resets the ‘null detect’ latch and enables the secondary
counter of M23 (Pin 13) to count the period of REF 2.
If the secondary counter overflows, the primary counter is
incremented from M23-16.

As in REF 1, a null detector pulse causes the counting
period to end (M22j2) and increments 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, a decoded processor address.

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

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 and Line Locking (430329 sheet 4)

To give improved rejection of line frequency related
noise, the 1061 is linelocked. The line frequency is sampled
and compared to the internal master clock. Synchronisation
is achieved by adjusting the master clock frequency.

A sinusoidal line frequency signal from the 5V mains
tap is converted to a square-wave (M25-13) and +-2(M26-1)
before being fed to the comparator section of the ULA
M23 (sheet 3). The MASTER CLOCK =2 signal is fed to
ripple counter M27 which outputs a signal of twice the
estimated line frequency, for line related periods, con-
trolled by the ULA (M23-18). This signal is fed to M23-19
(via inverter M39) and after a further +2, is compared with
the actual line frequency (see Fig 3.44).

The ULA determines whether the master clock is
running too slow or too fast, producing a signal on pin 20
whose pulse-width is proportional to the difference. The
output of pin 21 is a 25Hz square-wave which is fed to the
up/down input of counters M41/50. Thus depending on
the position and down period of the pulse, the count held
is increased or decreased.
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Latches M42/51 are updated with this new count
during the A-D RESET period and applies the count to
resistor network AN4 which forms a D-A converter. Chang-
ing the voltage applied to varicap D9 alters its capacitance,
thus adjusting the LC of the Colpitts oscillator. Therefore
the frequency of the Master Clock is increased or decreased
to be an exact multiple of the mains frequency.

3.9 FRONT PCB ASSEMBLY (Circuit Drawing No.
430294)

The Front pcb 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)

The Front pcb connects the terminals to the 2/4-
wire Ohms and Local-Remote Guard switches. Thus in
‘2.wire”: Hi is connected to I+, and Lo to I—, through
thermistors R1 and R2. In “Local’: Guard is not directly
linked to the front panel Lo terminal, as this becomes
active in 4-wire Ohms. Instead, ‘Local’ links Guard to
Ohms Guard, which is permanently connected to DC
(solator Lo.

Signals applied to the six front panel terminals are
routed through to the Rear pcb (to the Rear Input/Ratio
pcb or Rear Input pcb if Option 40 or 41 is fitted) via
the Signal Cable assembly. Each of the terminal leads

passes through its own HF choke, all six inductors being
wound in the same direction on the same core. This
‘Common Mode' choke presents high impedance to transient
common mode currents, but low impedance to normal
mode differential input currents.

Two screened cables are used to transfer the signals
to the rear: I+ and Hi are carried in one; I—, Lo and Ohms
Guard in the other. Guard is carried via the cable screens,
thus guarding the signals during transfer.

3.9.2 Display Signals (430294 sheet 1)

The front panel assembly 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.
3.45 for the key select coding). This signal also resets M2

‘ready for the next key selection.
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M7 M10
KEY 4 |15 |16 | 17 KEY 14 [15 |16 |17
D7 | CD6 | CD5 | CD4 CD3 | cD2 | cD1 | CDO
100 0 0 0 0 HOLD 0 0 0 0
10 0 0 0 1 RATIO 0 0 0 1
1000 0 0 1 0 TEST 0 0 1 0
10MQ 0 0 1 1 SPEC 0 0 1 1
1 0 1 0 0 (A-B) 0 1 0 0
A 0 1 0 1 dB 0 1 0 1
100 0 1 1 0 +C 0 1 1 0
AUTO 0 1 1 1 MAX 0 1 1 1
DC 1 0 0 0 MIN 1 0 0 0
kQ 1 0 0 1 RESET 1 0 0 1
KEYBOARD| 1 1 0 1 MAN 1 0 1 0
| 1 1 1 0 INPUT
FILTER | 1 1 0 1
INPUT 1 1 1 1 AC 1 1 1 1
ZERO
FIG.3.45 CMOS DATA BUS: KEY SELECT CODING
\ )

3.94 Keyboard L.E.D. Data Decode (430294 sheet 1)
The XKY BRD signal is inverted by Qt, R7, C1,
R6 partially enabling the L.E.D. data latches M4, M5, M6,
M8, M9, 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, M9 being fully enabled from the XKD SP@ —
XKD SP3 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. 3.46), firstly
to M8 and M5 (enabled from XKD SP1) and ‘clocking’
from the CMOS 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
to the bases of the L.E.D. drive transistors, switching them
on or off as required.

. ™
CMOS DATA LINE M12/M11 M8/M5 M6/M4 M9
CDO +~C DC AUTO
CDt1 dB k&2 1082
cD2 SPEC INPUT A
ZERO
CcD3 TEST INPUT 1
FILTER
CcD4 A-B KEYBOARD 10
cgg MIN 100 MAN
207 MAX | 1000 RATIO
RESET AC 10MQ2 HOLD
L FIG.3.46 CMOS DATA BUS : LED-SELECT CODING
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M13/R3/R6/C16
CLOCK

To Anode Drive

Circuitry
M1 {Display Block

M9
ADDRESS LINE
SELECTOR

DECODER Select)

13
ol o
of e | N
___—____'____:-'_'—T_ Refresh
M1 =" M4 [ M5 To Cathode Drive
- > Circuit
RAM — BUFFERS (Segment Select )
L FIG. 3.49 SIMPLIFIED DISPLAY DRIVER READ CIRCUITRY
U
<o
3.10 DISPLAY DRIVER ASSEMBLY (Circuit Drawing 3.10.2 Read Mode
No. 430330).

Basically, the Display Driver assembly receives the
display information from the microprocessor (running at
800k Hz) 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
discharge 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. _ﬂ,E or a legend block, is
referred to 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
quadruple 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 connected to the processor data bus.
Thus under MPU control, the display data (+1, E 's,
decimal points and legends) is written into the RAM.

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.

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 its anode, and a particular segment by driving the
segment cathode.

The free running clock M13, R3, R5, 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. 3.49). 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-Q20 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 rotation, i.e. if the output of
M8 is labelled DCBA., (23, 22, 2, 20), the address input
of M1 would be CBAD. (Fig. 3.48 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 M5, level shifted 180 volts by R8-R15, C4-C11
causing Q5-Q12 to drive the cathodes, D1-D10 acting as
restoration diodes. Between the transfer of each set of
segment data, M13-13 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.
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3.11 IEEE 488 STANDARD DIGITAL INTERFACE (Circuit Diagram No. 430427)

M e . . . . NN N

=l
|

The IEEE Digital Interface assembl
interface functions, and for data input and outpu

y contains the extra memory circuitry required for the execution and decoding of
t transfers. Simplified diagram Fig. 3.50 shows its essential features.

.
TO
DIGITAL
ASSEMBLY
ADDRESS
SWITCHES
ANl - AO
4k byte ROM GPIA INPUT. 7 gk
M3 M3 BUS
DO D7 DO-D7
TO
DiGITAL PROCESSOR DATA BUS
ASSEMBLY
Fig. 3.50 SIMPLIFIED DIAGRAM OF IEEE ASSEMBLY
. J

3.11.1 ROM Circuit

The IEEE Digital Interface assembly acts as an
extension to the Digital assembly with connections to
both the Processor Address and Data/ Buses. The board
houses 4k bytes of program memory (M3} containing the
sub-routines to control the instrument from the IEEE 488
Bus. The ROM receives the address information, with chip
selection being made by decoding address lines A3-A11
with XIOBD and master clock 92.

3.11.2 Interface Circuit

The General Purpose Interface Adaptor (GPIA). M9,
provides the interface between the IEEE 488 Standard
Instrument Bus and the 68000 microprocessor. The MPU
can receive, process and send messages to the interface
through the GPIA.

The GPIA is able to automatically handle the follow-
ing interface protocal [1] :-

Single address capability

Source and acceptor handshake

Talker and Listener states

Service Request
Parallel Poll
Device Clear
Device Trigger

With 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-
A11 with XIOBD. Address lines A0-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 control
low power transceivers (formed from M1, 2) which drive
the interface bus.

[1} For further information refer to ‘Getting aboard the

488 Bus’ published by Motorola.
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3.12 BCD DIGITAL INTERFACE (Circuit Drawing
No 430332)

The BCD Digital Interface assemély contains the
extra memory and circuitry required for the execution and
decoding of interface functions and to perform data output
transfers. Simplified diagram, Fig 3.51 shows the essential
features of this board.

3.12.1 RAM/ROM Circuit

The BCD Digital Interface assembly acts as an exten-
sion to the Digital assembly with connections to both the
Processor Address and Data Buses. The board contains 2k
bytes of program memory (M11) containing the sub-routines
to contro! the instrument from the BCD Interface. Extra
‘operating {scratch pad) memory’ is provided by two 256x4
bit RAMS (M22, M23). Both the ROM and RAM’s receive
the address information, with chip selection being made by
decoding address lines A8-A11 with XIOBD, R/W and 02.

3.12.2 Interface Circuit

The Peripheral Interface Adapter (PIA), M1, pro-
vides the means of interfacing the BCD input/output to
the 6800 microprocessor. The PIA is selected by decoding
address lines A9-A11 with XIOBD. Address lines AO and
A1 together with MPU data messages configure the six
internal registers controlling data flow and external con-
trol signals.

Peripheral Data lines PBO-PB7 (M1 pins 10-17)
are used as enable lines allowing data to be placed on the
BCD Data Bus from the Remote Programming Input and
contro! lines of the BCD Output (2 bytes) and allowing
data to be placed into output latches M7-M10, M12-M16

(5 bytes). |

The length of PRINT COMMAND is controlled by
the timer M2, R1, C3.



313 REAR (POWER SUPPLY) PCB ASSEMBLY
(Circuit Drawing No. 430295)
3.13.1 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 is
grounded to line earth. The second transformer T2 is
driven from T1. It also possesses an electrostatic screen,
this time being connected to Guard.

3.13.2 180V Supply

The 180V supply is required for the gas discharge
display. Bridge rectifier W1 and C6 convert the 200V AC
from the secondary of T1, to DC. R6, D3, R4 and Q2
act as a constant current source being regulated by D4, R5

and Q1. The +5V line (TP2) is connected to the digital
+5V line (TP3) on the Display Driver assembly. 3

3.13.3 5V Supply

All the logic circuitry to the right of the central
printed circuit board is powered from the supply gener-
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ated from the two 8.8 volt 750mA secondary windings on
transformer T1. The centre tap (digital common) is linked
directly to line ground via LK6. The output of rectifying
diodes D1 and D2 is smoothed by C7 and C8 before being
fed to regulator M1, This regulator is capable of 1 amp
output and has foldback current limiting and thermal
shut-down, to provide short circuit protection.

3.13.4 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 to analog common. The output of bridge
rectifier W2 is fed to voltage regulators M2 and M3 (wired
in series), to produce positive and negative 15 volt supplies
to power the analog circuitry. These regulators also include
foldback current limiting and thermal shut-down, to
provide short-circuit protection.

3.14 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.

3.563. The analog circuitry conditions for each test areo
given in the last subsection of the circuit description for

the particular board, and the range ‘F.E.T." patterns in

Appendix |-8.

[ T2 )
T1
Blue 5
NEUTRAL 1 . Black 200v White .
( Violet _
i LK3(115V) nsv Grey 13 Grey 19-25V
e
MAINS i Pink 16
>< ov
8 1 Mauve 17
SUPPLY
9____.
! LK2({115V) 15V 14 Grey 19-25V
G
\ 4 _ Orange %Y ~1g
LIVE
Greecy/ %Ilow
19 20
EARTH GUARD
SCREEN SCREEN
FIG.3.52 LINE TRANSFORMER
\ J
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FIG. 3.563 FLOWCHART OF SELF-TEST ROUTINE
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The Intrument is returned to the

HOLD mode with the last selected

range.function and filter modes
selected
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SECTION 4

INTERNAL ADJUSTMENT PROCEDURES

4.1 ALTERATION OF LINE VOLTAGE AND LINE
FREQUENCY

The instrument is set to 50Hz, 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

1 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
line transformer, Fig. 2.1 and Drawing No 400295,

4. 115V Oper. ti?n:— Remove LK1 (link 1) and fit LK2

and Lk3!1),
230V Operation:— Remove links LK2 and LK3, and
fit LK1 (1,
5 Amend instrument identification label.
6. Replace lower cover.
7 Replace power fuses with 160mA anti-surge (230V)

or 500mA anti-surge (115V).
8. Carry out the Specification Verification tests {Sec-
tion 8, User's Handbook) and recalibrate if necessary.

4.1.2 Changing Line Frequency

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

Remove the top cover.

3. 400Hz Operation:— Remove link LK5 and fit
LK7!1) on the Digital assembly, (Drawing No.
400329).

50/60Hz Operation:— remove link LK7 and fit
LK5[1 on the Digital assembly (Drawing No.
400329).

4, Place instrument into HOLD. Adjust L2 (Digital
assembly) so that TP7 is 1.05V +0.03V with respect
to Digital Common (TP28).

NOTE: This signal contains about 200mV peak-to-peak

high frequency noise.

Amend instrument identification label.

Replace the top cover.

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

N

5.
6.

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

4.2 BATTERY REPLACEMENT

The battery should be replaced 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 label {Current date
+ 5 years).

7. Carry out the Specification Verification tests (Sec-

tion 8, User’s Handbook) and recalibrate if necessary.
L vd

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 wunnecessary. 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 adjustment range.

The thermal tracking of the DC Preamplifier is part-
icularly important, to ensure a low order of zero drift
with variations of temperature. This rather time consum-
ing procedure is carried out initially 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

5mV/division Oscilloscope e.g. Telequipment D83
1MS25% resistor in parallel with 10nF capacitor
10M§25% resistor in parallel with 10nF capacitor
DC Voltage Calibrator, e.g. Datron 4000/4000A
Autocal Standard.

Procedure:

Power Supplies

1.

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

Connect DVM Hi to TP8 and Lo to TP28 on the
Digital assembly. 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 £16mV.

Digital Assembly

5.

10.

1.

12.

Switch the instrument off and disconnect the power
lead.

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

Connect variable 5V supply and DVM Hi's to TP8,
Lo's to TP28. Reduce supply to 4.750V +10mV.

Set R83 fully clockwise. Connect oscilloscope Lo to
TP28 and monitor M53 pin 40. Turn R83 anti-clock-
wise until 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, Low
to TP28. Check battery voltage is >2.5 volts.

Disconnect DVM and connect oscilloscope Hi to
TP25, Lo to TP28. Adjust scope trigger until the
trace is triggered by the first pulse of each reading
burst. Adjust R11 so that the pulses occur every 5ms
+ 0.5ms.

Place instrument into HOLD. Connect oscilloscope
Hi to TP7. Adjust L2 to give a stable +1.05 +0.03V.
NOTE: This signal contains about 200mV peak to
peak high frequency noise.
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13.

14.

15.

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.

Turn the calibration key back to RUN mode.

Analog Assembly (DC Isolator Section)

16.

17.

18.

19.

20.

Centralize R150 and R160.

Select 0.1V range DC with FILTER out. Apply a
10M&2 resistor between instrument Hi and Lo.
Connect DVM Hi to TL8, Lo to TP20.

Adjust FSV R152 with a metal film resistor
(50ppm/°C) for a reading of << 10mV, using R159
for ‘fine’ adjustments.

Do not solder in R152.

Apply a short circuit across the input terminals and
adjust R150 for a reading of <50uV at TP13.

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

Repeat steps 17 to 19 until readings are within
specified limits.

NOTE: The following step is only required after the

21.

22.

replacement of Q12 or any component associated
with the temperature compensation circuitry.

(i) Re-apply 10MS resistor across the input
terminals. Note the reading on the front panel
display (=A).

(i) Note the ambient temperature (=X°C).

(iii) Place the instrument in a temperature con-
trolled 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).

{v) Compute (B~A)/{Y-X) = Drift/°C,

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

If the drift was << 10 digits/°C proceed to {(x).
For drifts in excess of 10 digits/°C R151 must
be adjusted. If the drift was positive turn
R151 clockwise, if negative turn R151 anti-
clockwise.

Repeat from (i).

Lock R151 with a clean soldering iron.

Repeat steps 17 to 20.

{iv)

{vii)
(viii)

{ix)
(x)
(xi)

Solder in R152, with instrument turned off.
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Analog Assembly (A-D Converter)

23. Select 100V range and app|y short circuit between

Hi and Lo. Connect DVM Hi to TP7, Lo to TP20. 34.

If reading is +6.42V +0.03V proceed to step 25.

24.  Switch off instrument and make positive reference
links B & C, if cut i.e. the links alongside TP7. Switch
on instrument and measure voltages on TP7 once

again. Consult Fig. 4.1 and cut links as indicated. 35.

Repeat step 23.

f 3

33.

/-"\pply +19 volts. If the display reads within the
limits +18.9999 to +19.0001, proceed to step 35.

Calculate E = (19 - displayed reading)/2.
Re-apply +10 volts and adjust R23 for a displayed
reading of 10 - E,

Repeat steps 32-34 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.

Voltage on TL'B' TL'C’
TP7 or TP8
4.3.2 Ohms Assembly
6.42 = -
6.47 - v Equipment Required:
6.625 v _ 5% digit DVM, e.g. Datron 1065, or 1061.
6.58 v 10 Megohm 5% resistor in parallel with a 10nF capacitor,
ég Datron Part No. 400392.
Select voltage closest to measured value Copper shorting links, and a short wire link,
and cut links o
L FIG 4.1 REFERENCE SELECTION VOLTAGES Procedure.
J
1 Select 10 kilohm range, 4-wire. Connect I— to Ohms

25. Connect DVM Hi to TP8. If reading is -6.42V +
0.03V proceed to step 27.

26. Switch off instrument and make negative reference 2.
links A to C, if cut i.e. the links alongside TP8.
Switch on instrument and measure voltage on TP8
once again. Consult Fig 4.1 and cut links as indic- 3.
ated. Repeat Step 25.

27. Select HOLD. Connect DVM Hi to TP9. Select 4,
correct resistance value for FSV R11 or R15 to give
a reading of OV £1mV. Solder in resistor.

28. Deselect HOLD and disconnect DVM. Select 1000V
range and apply +19mV. Connect oscilloscope Lo 5.
to TP21, Hi to TP5. Adjust R20 for noisy waveform
at zero point.

29. Remove oscilloscope. Replace covers but do not
replace screws. Select 1V, DC, filter out and apply
1M&2 across input terminals. Turn rear panel key- 7.
switch to CAL mode and select LIN.

30. Select .1V range and apply 10M$2 across input ter-
minals. Select Ib. Repeat until display reads less than
50 digits.

31. Select 10V range, FILTER and apply short copper
link across input terminals. Select ZERO. 8.

32. Apply +10 volts and select GAIN. Repeat until
display reads +10.0000 + % digit.

Guard, T+ to Hi, and 10 Megohm resistor between Hi
and Lo.

Connect DVM Hi to TP4, Lo to TP1 and adjust R26
(bias current) for a reading of Zero £ 300uV.

Disconnect the 10 Megohm resistor, and connect a
copper shorting link in its place between Hi and Lo.

Transfer DVM Hi from TP4 to TP14, and adjust R27

(Q10 offset) for Zero & 2uV.

N.B. Ensure that the DVM used for measurement
is correctly zeroed!

Repeat steps 1-4 until the readings are within the
specified limits.

Connect Lo to Ohms Guard. Connect a shorting link
between TP1 and TP3.

Transfer DVM Hi from TP14 to TP13, and check
that the reading is zero £ 50uV.
If reading = +50uV, reselect FSV resistor R40
to bring the reading within limits.
If reading<<—50uV, reselect FSV resistor R39
to bring the reading within limits.
NB R39and R40 must each be at least 100 kilohms,

Remove the link from TP1 and TP3. Disconnect the
DVM leads, and the connections from the front panel.

The basic Ohms set-up procedure is now complete.
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4.3.3 OPTION 10 AC Assembly

Equipment Required:

5mV/Div oscilloscope. e.g. Telequipment D83.

5% digit DVM with Ohms. e.g. Datron 1065, 1061.

DC calibrator. e.g. Datron 4000 or 4000A.

AC calibrator. e.g. Datron 4200.

Asymmetric signal, 1V RMS, Crest Factor 5:1 £0.02%,
reversible polarity.

Procedure

1.

10.

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 R90 {rectifier zero)
for maximum noise about zero. Remove the oscillo-
scope.

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

Select AC, 1V range, FILTER and apply 1V 500Hz.
Connect DVM Hi to TL5, Lo to TP8. If reading is
+3.157V £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 TL5 is
3.157V £0.01V. Remove the DV M.

Deselect HOLD and short circuit instrument Hi and
Lo. Turn rear panel key switch to CAL mode and
select ZERO. 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 =56V £0.2V.

a. Select AC 100V range, FILTER and apply 100V,
500Hz. Select GAIN. Apply 100V, 50kHz and
adjust C62 for a display of 100.000v +20 digits.

1.

12.

13.

14.

15.

16.

b. Apply 100V, 100kHz note error and adjust C61

j(o double the displayed error in the same direct-
ion.

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

d. Select 1V range and apply 1 volt, 500 Hz. Select
G.AIN. Apply 1V B50kHz and adjust C63 for a
display of 1.00000V 20 digits.

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

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

Select 10V range and apply 10V, 50kHz. Check
display is 10.0000V +1200 digits. Check that the
display can be calibrated to 10.0000 +20 digits
by less than 5 presses of the AC HF key.

Select 100mV range and apply 100mV 50kHz.
Check display is 100.000mV +500 digits. Check that
digglay can be calibrated to 100.000mV *+20 digits
by less than 5 presses of the AC HF key.

<

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

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
AC HF key. Remove 1000V and turn rear panel key
switch to RUN.

The basic AC set-up procedure is complete.
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Voltage on TL5S

3.157
3.178
3.198
3.218
3.239
3.259
3.280
3.300
3.320
3.340
3.360
3.380
3.400
3.420
3.440
3.460
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Select voltage closest to measured value and cut links

FIG 4.2 OPTION 10 AC ASSEMBLY OUTPUT
SELECTION VOLTAGES
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4.3.4 OPTION 12 AC Assembly
Equipment Required:

5mV/Div oscillosco ioment D83.

A pe, e.g. Telequipme

5% digit DVM with Ohms. e.g. Datron 10656, 1061.
DC calibrator. e.g. Datron 4000 or 4000A.

AC calibrator. e.g. Datron 4200.
Asymmetric signal, 1V RMS, Crest Factor 5:1 £0.02%.

reversible polarity.

CAUTION

The following procedures should commence with the HF
Autocal voltage close to the center of its span. To check
this, select the 100V AC range and measure the DC voltage
at J1-11 with respect to TP8. If it is between +4V and
+6V, it is NOT necessary to clear the calibration stores.
If outside these limits, the cal stores should be cleared as
described in para 4.3.1 operations (13), (14) and (15).

CLEARING THE CAL STORES ENTAILS A FULL
‘AUTOCAL’ OF THE INSTRUMENT!

Before proceeding; ensure that at least the Analog Assembly
LIN and Ip Autocalibrations have been carried out.

AC Preamplifier Zero
1. Read and comply with the CAUTION above.

2, Apply short circuit input. Select AC + DC, 100mV
range and HOLD.

3.  Connect DVM Lo to TP8, Hi to Test link K (TLK).
Adjust R148 (bias current) for a reading of zero,
+£140uV.

4, Select 100mV range AC, and check that the reading
is zero, £140uV. It may be necessary to re-adjust
R 148 to obtain this value. If so, recheck operation 3.

5. Select each range in turn, and check that the DVM
reading is within £70uV of zero (except 100mV
range: £140uV).

Set up RMS Converter

6. Select 10V range. Adjust R119 (Rectifier zero) for
the most negative (or least positive) reading on the
display.

7. Connect DVM to TLH. Adjust R101 (linearity) for a
reading of +1.1mV+10%.

8.  Select 100mV range. Check that the DVM reading is
between 0.8mV and 1.8mV.

9. Select 1V range and apply 1V, 500Hz, with the DVM
still connected to TLH. Remake links TLC-TLF.
Then after recording the TLH voltage, refer to Fig.
4.2 and cut the links () as appropriate to give a
DVM reading of 3.157V +0.010V.

F )
Cut Test Links
TLH Voltage c| bp| E|F Gain®
2887-2904 || V| V|V 1.090
2.904 - 2.920 x 1.084
2.920 - 2.937 :; % ' o | 10718
2937-29584 | /| | x | x 1.072
2.954 - 2.973 | x| || 10865
2.973-2.988 JIox || ox 1.059
2.988 - 3.004 o x x || 1054
3.004 - 3.021 o | x x | x 1.048
3.021 - 3.038 x| | V| 1082
3.038 - 3.055 x | | | % 1.036
3.055 - 3.071 x | o x || 1031
3.071 - 3.090 X N4 X X 1.0256
3.090-3.110 x x | || 1018
3110-3.128 | «x x | o] x 1.012
3.128-3.147 x x x | 1.006
3.147-3.167 1 x X x | x 1.000

*|ncrease in TLH voltage when links are cut.

FIG. 4.3 OPTION 12 AC ASSEMBLY
OUTPUT SELECTION VOLTAGES

Check Spec Readout Frequency Flags

10. Select HOLD. Connect DVM to TP6. Adjust the
applied frequency and note that TP6 changes logic
state at a frequency between 1.8kHz and 2.2kHz.
Disconnect the DVM.

Set Range ‘Zeros’

11. Deselect HOLD, and apply 500Hz at 0.1% FR input
to each range in turn. Perform ZERO autocal on each
range, using the instrument display to check that
each range calibrates to 100 digits +3 digits. Dis-
connect the input.

12. Apply a short circuit to the input, short Guard to Lo
and select each range in turn. Check that the reading
on each range is zero £10 digits on the display (except
100mV range +30 digits). Remove the shorts.
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Set up DC-DC Turnover

13.

14.

15.

16.

Select 1V range, AC + DC. Apply 1V 500Hz and
perform GAIN autocal.

Apply +1V DC and note the displayed reading.

Apply ~1V DC and adjust R62 (DC turnover) for the
same reading as in operation {14). (£3 digits).

Repeat (13) to (15) until all readings are the same to
within £20 digits.

Set up Coarse Frequency Response

17.

18.

19.

20.

Select 100V range, AC; apply 100V, 500Hz and
perform GAIN autocal. Apply 100V, 50kHz and
adjust C82 for a display reading of 100.000V +20
digits. {if necessary change C81 to a value which
permits this adjustment).

Apply 100V, 100kHz and note the reading error.
Adjust C79 to give 5 times the error in the same
direction.

Repeat (17) and (18} until the 50kHz and 100kHz
readings are separated by less than 20 digits.

Select 1V range, AC; apply 1V, 500Hz and perform
GAIN autocal. Apply 1V, 50kHz and adjust C84 for a
display reading of 1.00000V +20 digits. (If necessary
change C85 to a value which permits this adjustment).

Set up Crest Factor

21,

22.

23.

Apply 1TVRMS, +ve 5:1 Crest Factor signal. Adjust
R61 (crest factor) for a display reading of 1.00000V
130 digits.

Apply 1VRMS, —ve 5:1 Crest Factor signal. Check
that display reading is 1.00000V 30 digits.

Apply 1V, 500Hz, and perform GAIN Autocal.
Repeat (21), (22) and (23) until crest factor readings
are within limits.
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Linearity Checks

24,

25,

26.

27.

28.

Select 1V range, AC + DC. Apply 1V DC and perform
GAIN Autocal.,

Apply 1.9V DC and adjust R27 value (Factory Selected
Value - FSV) for a display reading of 1.90000V
16 digits {reducing R27 increases reading).

Repeat (24} and (25) until both correct.
Select 1V range AC. Apply in turn 1V, 100mV,
10mV, at 500Hz and check that display reading is

correct to within £10 digits of the input voltage.

Apply open circuit input, set CAL/RUN switch to
RUN; press ‘Test’ and check for a display of ‘PASS’. .

Output Buffer Check

29.

30.

(.

31.

Select 1V range, AC + DC, no filter. Apply 1V DC and
set CAL switch to RUN. Use the ‘A-B’ computation
mode to null out the reading: press STORE, B, then
(A-B).

Select filter, and leave to settle for at least 30 seconds.
Check that the displayed reading is within £50 digits

of zero,
<

Repeat {28).

The AC set-up procedure is now complete,




AD7
AD7
AD7

AD6
AD6
AD6

ADS
ADS
ADS

AD4
AD4
AD4

DC Isolator
%C assembly
AC assembly

AD3
AD3
AD3
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APPENDIX 1
AD2
AD2
AD2

AD1
AD1
AD1

ADO
ADO
ADO

ANALOG DATA LINE ‘F.E.T. PATTERNS

100mV
100mV
v

10V
100V
1000V
1000V
100mVv
100mV
v

10V
100V
1000V
1000V
100mV
100mV
1v

10v

Range
Range
Range

1
2
5
6
7
1
2
5
6
7
2

DC Coupled AC Voltage

DC Voltage
AC Voltage

100v

u,

I

1000V
1000V

6
7
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Ohms
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Function = DC Isolator Option assembly
ange
Tested Checked
0o AD! AD2 AD3 AD4 AD5 AD6 AD7 ADO AD1 AD2 AD3 AD4 AD5 AD6 AD7?
A
__L___________/——/'
DC . o o 0 O o 1 0 1
1 o o 0 9o v ! o 1
10 0 0 0 0 1 0 0 1
e
Ohms assembly
k€2 10 o o 0 O 1 1 1 1 0 1 0 1 0 0 0 1
AC assembly
AC 1 Not used 0 1 1 1] 0 0 1 0
1 0 1 1 0 0 0 0 0
=
T assembly
I A o o 0 0 O 1 1 1 0o 1 o o o 0 1 1
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL ' MANUFACTURER'S No. USED
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dotron .o
SEE SHEET 2 FOR LATEST ISSUE DHAWN 5 :r

iss

[T

rea

Date

conn

toe1/71/8l
FRONT. PC.B ASSY

DRAWING

oartt

B 400294 l 4"

SEE SHEET 2 FOR LATEST ISSUE
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No, USED
| PART No. MANUFACTURER PART No. Per Assy.
911 70006 KEYBoARE. SunTel. €D LED. | SCHADOW SRL - Fex LEbL —
s1Z 70006! b " 5N ! b i o s
513 Jooob! It n o 1 i " Y =
514 Jo00k! ' ] o n ! " “ -
515 70006! ' " W 0 0 T -
Slb 70006l ! i w_ " [ " " =
Si7 700061 " " awoon i B I “ -
518 T0006| J) ' t m # b 1! " =
si9 7o006! ! " woom " u " W -
520 700061 Ly ' " i " " m " —
9521 70006| “ “ 4 | u " % -
522 Toook| E} " W W u 1 " =
523 70006l " 1" " W m " m W —
(624 7000bI I " oo " i " " —
578 7000kl " " W 0 " S _
526 Tooobl " " v 0 i " It —
527 70006\ " i L " o o o et
SZ8 700062 KEY BoARb SwiTCH GREEN.LER, SCHABONWS SPL-GREEM LED -
NOTES. DATE

datron e o

onamN g

€co

Bty

v

T

Cnii

OATE

o6t /71/ 8l
FeonT. PL.B. Assy
mIv4oo294 |5t




SEE SHEET 2 FOR LATEST ISSUE

=]
DESIGNATOR E:g“F}ONY: DESCRIPTION ;FLI::SLP:;TURER ;A::#JL‘;FTURER’S ::’ :‘SSSD
400573 SIGNAL CABLE ASSY |
450451- 2 RMIO INSULATOR. i
410080~ 7 PeinTen Cutcor Boato )
450179~ | TERMINAL PLATE. |
605060 1C.SockeT 14 way AVGAT 314-AG-390 — |
60506!1 IC. SockET Ib \wWAY AVGAT AUb-AG -2ADb ‘o
bosoe2 TIC. SoCKET 1B WAY | AUGAT 3R -AG - AN 7
630099 MASKING TAPE 3M AR
b30024 INSULATING BEADS a
80001T 32 DIGIT BISPLAY DALE \
4920015 Low. EM.E. TEeMm. BLK/ 8| CLIFFE TPl - SPECIAL r |
920041 £ G v B /Ren | CLiFE " " 1
920042 Not Low E.M.F. TedN B/ \WH TP |
Q20043 P SO - (94 -3 Y| B “ A
920044 - - - - st/sge{ “ " \
Q20045 W e+ B/ Yalol . " i
630029 DeuBle Siped Peessule SevsitnsTaE. 3M TYPE 4032 290mm
420080~} WARNING  LABEL 1 !
NOTES.
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i Baaas'
DESIGNATOR ,[)):g?c:\lri DESCRIPTION ;TsELP:éTURER ,",A:,?TUL?TU"ER'S g:' }:::D
RI NOT USED =
l R2 066200 20 R _PoT 3/B5a VRt cERVET | BECK MAN ] 12 %W/ T_J
R3 o000Z21 220R. 5% 'Yaw CARBON.[MULLARD CR2G o]
R4 014320 432R 1% MW.F HoLco He |
g5 000102 IK 5% YaW carson |[MULLARD CR25 2
l Rb ools4 180K S Yzw cagEON |MuLLARD Cr™T B
R7 066102 1K %/8 Ronthueen Ce.FoT.|BECKMAN T2X W \
R4 014021 4K0Z V% Yaw ME. HoLco HE. \
' RQ 019091 qKO9 1% V8w MF.  |HoLco Ha. |
RIO o120t 2Kk "% Bw ME HOLCO Ha. ]
Rl on3o2 13K 1% “Bw MEF HoLco Ha. oy
Ri2 Ob6650! 500R /& fient AnaenCee. Por BECK MAN 72 xS v
. R13. 000102 IK 5% Yaw cARBON. MULLARD. CR2S -
. L! 27000I _|louH 0BSR RF CHOKE.  |PLESSEY s8/io Joou /io 3
L2 21000! \OuH v . « ) -
L3 270001 jomH __* . u S —
. (03} NOT_USED -
c2 N NOT LSED. —
l c3 NOT USED. — -
NOTES. CiRcvt DiAG . 430245, I |
i 1688
SEE SHEEET:"ZEE;O:; L;fesos?'l.ssusjfig %gg F_S_SSEE_SL_EEBDS“ nnmzu-SB-Zs T datr‘m momRe
= | e |b L2z [ a1 a |5 [ 6 [ 7 | 8 | 5 |10 [vovyfue, |20 /1071 /108
| S BT e T S e et L e T B R A T Rerm P.CS._Asot
o R MO A2 TAD [ MD TN M2 [N ] yromi o IR 400295 |26 |
E DESIGNATOR DATRON DESCRIPTION X PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
E 4 NOT USED
cs lonp3 O-OWF 250V CER bisc ERIE Bsol 3
o 180026 Hour 350V eecT ‘1T £n12h2 1o 1550 \
c7 180004 l4700uF 16V AL ELECT |WIMA PRINITILYT l
! (] 104026 47+F T3 % 50V CER DISC | SIEMENS B37449 {
ca 150003 47uf 207 bv3 bie TAUT |UNION  CARBINE K47E 6v3a \
clo 150021 EfHF 20% 15V hif. TauT|LUNION C ARBIDE K22€E25 2
Cll 15002 “ b A - - = -
H ciz 101103 O-0\uF 250v.Cef. bisc.| ERVE 20l -
CI13 \R0025 IDCOMF 35V .ELECT. WwWina PRINTILYT 2
Ci4 101103 oo\ 250V.CEZ biec |ERIE L 2O\ -
i Cli5 180025 100OUF 35V ELECT _ |wima PEINTILYT —
cie 102102 InF 10% Soov cer bisc | (TT cDID. |
bl 200022 8i Recnriee. 3A 400V |MOTOROLA BYZ52 2
' D2 2ooo22 % 3 - - 4 -
b3 2100698 £V8 400 mw ZENER MULLARD BZY8BCbVE |
I Da 213004 8OV Bsomw/ ZENMER  |MoTORDLA INB279% !
NOTES. o ;Z-S =8 datr‘ﬂn —
SEE SMEET 2 FOR LATEST ISSUE G I - e i '[I&‘)lb! ;-”/ a8l
i = ik |G PB ASSY,
] owe " 400295 | 3%s
l S R o




__-______'_——-——-—__.———-—_
DESIGNATOR E:';I'?C:\": DESCRIPTION :AFXQSLP:CLTUR[H :":;‘#L‘:CTURER'S No. USED
Per Assy.
 — ———————
Qi 240018 300V . NP TeamsISTOR |MOTOKOLA MTe 340 7
QZ 240018 ﬁ__;______—‘_“—________——:'_'
————
MI 2bo0oGH S5V IV2A REGULLATOR |MNATIONAL | LM30SK /ALUM 1
M2 2boo24 PositivE Voltast FeauaTof FAIRCHILD MATB MGUIC |
M3 260023 NEGATIVE \orTacE Eeauatel FAIRCHILD uA79 MGULIC \
[\ 202014 IAE 400V BRIDGE RECT |MICED - ELECTRONICS wood \
W2 209003 \oDV.L.5A BENGE EECT  |MICRO- ELECTRONICS wool {
JI
J2 GZODO3 SOLBER PCB TERMINAL WG | HARWIA HZI05A 5
| J3 604033 4 WAY FLAT GOLD WAFER PIN | MOLEX 22-27-2041 /6oLp 17
J4 604033 " W a w " . = == =
a5 G04033 " . . 5 " = —
NOTES. [oarc
7-5-78 dotran e w
SIE: SHEET 2 FOR LATEST ISSUE -::;l.:.:n ’?‘: |.I.56l /7‘ /8’
Reege P.CB. ASSY
MACO295 |4 V6
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No Per Assy.
JI6 bO4033 Away FLATGOLD WAFER PN MOLEX 22-27-204\ {GOLD -
I7 604033 : e . . : —
a4
J4a éO4 033 4 WAY FLAT GOLD WAFER PIN MOLEX 22-27- 2041 /GOLD . -
J10 04033 - : - . ¥ Y > )
Tt bo4033 =
plva L4033 . - —
J13 604033 " u : =
J14
L
100ql-5A PRuTED CagculT BoArRDd !
450180~ 2 HEATSINK 5V ABVANCE l
4soiaz- | HEATSINK 15V ABVANCE 3
540002 2258w6G T Cu\whee AR
512999 7/+2 PTFE WIRE WHITE BSG210 TYPEC AlR
611037 ScLEw M3 x Bumi . NYLON HEX Hb. NYLONS ALLOYS =]
613005 WASHER M3 w1/smAkePRooF. 8. (AR DBISTRIBUTDRS <
613017 WASHER M3 FLAT NVLOM |NYLow § ALLOYS . 8
615002 NUT. M3 FulL HEX STEEL | GKA Zinc  PLATED 4
615008 NDT. M3 FuLL HEX WYLON | GKal 2
NOTES.

SEE SHEET 2 FOR LATEST ISSUE
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| T
DESIGNATOR DATRON DESCRIPTION . |PRINCIPAL M
PART No. MANUFACTURER P:;“;’L‘;CTURER'S :o. ;SED
. 1Y
Gliole ScREW M3V uu STEEL RozEPAM ZINCPL GKN = _6—___
618007 MEUNEX WASHERS 127X 16*5X/0-05 mm . Jfgmm__“:z?;__so—o‘r_“———-'—-g_ﬁ_ﬁ
‘ 620007 TEST POINT TERMINAL MICROVAR —56——-——————‘-9—-—"“
61300l INSULATING BUSH JERMYN A1218 2
6183 009 INSULATING PAD SIL To3 | WARTH _ 13203-07FR-06 [
590004 SLEEVE - PTFE ELLERMANN ELECTRIC FEIO Ale.
Aococoo 4 SILICONE RUBRER COMPONDIRS. 554119, AJR
420080~ | WARNING LARE L 2
1613029 M3 CRINKLE WASHER SS 2
612009 4 BA SOLDER TAG BRASS |TINPL. 2
59000! SLEEVE MAX.CABLE @#3-0|HELLERMANN ELECTRIC  |HISX20mm BLACK HELSYN 3
590006 HEATSHRINK SLEEVE $2.9n1| RS R HELLERMANN ELECTRIC|399-495 o= LVRZa 20mem
’ 630024 STEATITE BEAD 165wG | PARK ROYAL PORCELAIN  |N°2 2
NOTES. —
2-578 | O09tr0N wowew
SEE SHEET 2 FOR LATEST ISSUE DRAWN e
- e g 10s1 771/ 81
ico — REAR PCLRBR AssY
[ B 400295 |66
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No MANUFACTURER PART No Per Assy.
J2 57215 /¢ 16wAY Ribton CARLE ASSY  DATEOM, — 1
J3 ) 604025 4CCT. RIGHT AUGLED WAFER.GOWMOLEX.  |22-.12-2041. 5
J4 604035. - s = ... S =
J6 G04035. . LY. LS. S .. — " -
| __ |#i0092-5A lpce. i L
o = B S | =SES S
TI4TS o403 1'51@1". of IO AW Pas AMP I 63740 -8 4 |
) 163002_3 !Sco-rc.nrmx Aestesrve Cuip ‘_S_h{l o |CLIP 706 1
. 630099 25.m MASOUNG TAPE .3M ___ |scoven n230 A/R
... 620007 JTEST _POINT TERMINAL  , MICROVAR - rc_ S ]
———— s + B T SO
Rl 000473 41K 5% Yaw CAREON  MULLARD |CR25 — -—
RZ 000473 [k - , =& T L= |
DI 2occ0? Si RECTIFIER 1A SOV FARCHILD __iNgoo Lz ]
b2 200002 L x * ’ ey =]
1 . S
| —_ = e
,- | | i
NOTES CIECUIT DIAGRAM . 430796 == =
CHECK PROC. . 460296b. 1
CHECK LIST. . 47029%. _Z _5 78 : dat[‘m LLECTRONICS LT
SEE SHLFT 2 F()F! VATFST 155Ut ||nl
'y [1el2 13 14 1s 16 8 106l /11 /8l
| = lrussep |reoTed| ecoBam ] s.-.wjmrsz f1000 | 1102 |1217 Cesree PC.R. Assy
125-8-78179-9-78|6-1278/4- B -73 1 G- T |25-10-79( 18. . 80 | 14-.4.80) ra 8.8l g:;-_«;:c e
i | Yo Y = [nb 400296 |22
! i -i !
I | !
Lie SHUNATOR [YATRON "DESCRIPTION :PHINCIPAL MANIFACTURER'S INo USED
PART No MARUF ACT DRLR IPART No {Per Mgsy
T2 .. ,bo403s RenT AusLens Wacee P . GoLts, MOLE X 22-12-2041 . . 12
J3 .bo4035 : # oy i L " i <2 S -y
T4 . bo4023S LRl e s e I N, SN - N
15 604035 . v s e . =i PR .
T6 . 604035 e s e : U S e
: . i . ] _ - -
— . cemaiieasssu oo s - e e - —— S — 1
T PAIODQE}—A - Pl!m.l'r:b C..:c.urr Bakfb - S S L |
I Bloll_ ;z/o 2 BRowN WIRE T _ 120 wu
T ¢ 3'_7 604035 . STRIP oF 10.AMP PING. AMP . R b5740 & 2 :
605053 ,IZW POLACISED _SCCKET F,MQL,E?S ‘. |22-01-2125 2
. bOSO57 ,GOLD ceiMP PINS MOLEX ____|4809-GL 7
- 1606004 PasTic Poragisma As MoteX . . Aibl =1 4
[ ‘540002 22 SWG. TN.CuwRE. | s st A/R
| ]5qOOO| |SLEEVE MY CABLE 30 HELLERMANN ELECTRIC HIS X 20mem BLK HELSYN [
L . - l. . _ I ! _ = oo, F T
= - ] S —
— . 4 — 1 S .r [
1. R N = e
NOTES. CIRCLIT BIAGRAM . 430297,
CHECK PROC. 480297 datran ... .
SEE SHEEQ}‘EF%% LHESTT Issue " 470297. 'mlw /—"/8'
:_O_L}. | L.H. PCB Asasmecy
o= : SFacozer [27g)

JW. )64




GESIGNATOR

MANUF ACTURER'S

DATRON | DESCRIPTION PRINCIPAL
PART No | MANUFACTURER PART No
R) 000334 (330K 5% Yaw CALBoN [MULLARS leres
cRes . 1
[R2_ 1000234 S T
- C e ez ——— e I
; L . — 4 SN S
| AHO04-4A PCB. . = S
| 540002 225G TIM.CU. wRE. . e
| T2 i574270/C  124uar Bssou CABE Assy DATEDAL R SN
T ¢33 604036 STRIP oF 10M4P Pins _AMP_ . .-, 163740-8. | 4 ]
(— 590001 [SLEEVE MAX cABLE $3:0 HELERMANN ELECTRIC HI5¢200mn BLK HELETM
630099 .25 o MASKING TAPE . M L4Scoted Nz |
' | . l—
i ! -
L +
- =
B 4
* L
- )
L I} ! L ! :
| | i |
I L 4 | i

! i
l:;u } - 1217 11474 } T L b ,-{___f-H. Pc B ASSeEMBLY
-, 248-78|29-3-78.4-5-73, 11-6-19,110.9.79 18 8813 ¢ 83 i | 1 s PEIDE
il PRIt e PN 1 3 ! I 400298 (22|
[R] fina

b

NOTLS CifcuiT DIAGKAM - 430298

CHECK PROC . . 4b0298
CHECK LIST . - 4710298
SEF SHEFT 2 101 LATEST ISSUE

Fy= ]z !
~  tuAsojecosse Balood | 943

5|2f5\

{

. 28-4.78 -l‘- ) datrm |..rvu|_wm__.1_n__J

|
|
Il % 1061 /71/ 8l




DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No Per Assy.
el 000233 . | 23K, 5%. Yaw CAeBoON MuLLARD ce2s 2
B2 000824 820Kk 5% YVaw CARBON | MULLARD o cees 1
e3 000223 22K 5% AW ChesoN | MuLLARD cens 2
rAa 000222 2K 5% YaW CARBON | MULLARD cean 3
25 ooancl.._'mm_;_loou 5% VAW CAeBON MULLARD cens a3
RG 000104 ook 5% /w CeeBon | MuLLARD ' cers
| eT DOOIok 100k 5% 'aw Caeson | MulLaen _|cens =
kB leToTe[oF-X tk 5% %W CARBON  MurLaed CR2% 2
“eo 000105  |IM 5% 4MCaRmen  MwwAmD " [cRas 3
e | 0ool08 M 5% law CAemoN  iMULLARD  |eees =
en | cooios M 5% Yaw caeso "MotLARD o e E
2|2 r o0oo103 1ok 5% ‘4w caemoN | Mutiaeo T Teeza O 5
. ed '. oo0103 10K 5% 4w CARRON | MULLABDY R _____c_zgs_ . E -
s R4 . ooo 103 [JOK 5% Jw CARBON | MLLLARD  leezs _: -
RI5 ' cooe??2 2k2 5% 4w CaemoN | MuLLARD . ce2s -
313 | oc0223 |22k 5% 'wcageon  MoiAeD T leees T -
4y , ocooio3 I0K 5% 'Yaw CaemoN  MuLLARD . eees5 o =]
| ew | oisnz [smn 1% Yaw M.F WELWYN N !4055{"”"____" T
e . o023 2002 01% 5 ppm /e WW. MANN (KELVIN) [mxsn (ep-0) | 4|
een . o024 | 202 O 1% 5 ppm/% ww_ MANN C[mxwes-s i- ]
eel | oloRs | 92 01% Sppm/°c WW, MAUN |Aavvs &Y | oo
g2 | o016 [ 1R O1% 5ppm/°c WA MANN LR 300 BU ]
223 | oooze2 (2K 8% 'aw Caceod | MULLARD ce’n -
NEILES 2 1o nwo\ o | !" - e e
’ hou 2 naeaes | ] 17 Juy T2 l 0otron e
:I_L \m;r !‘j ”"'. .:\: ST IbSlg pfz ‘ ’zp e-'”; 5 Ay Wil FUGLENET P
E ! ' : 812 sm N,oo ﬂ 1042 [1087.1033. 1110 ¢ i
vate Mo fd 21 oG 249;'9|21 2TI 2510-134-1 16.1.80 | 14 4 80 3.5 I |
MH-D D D | MDD A2 R RN A
" f |
DESIGNATCH DATRON .DESr.'- 4 sty IP“!-\-’ PAL MANUFACTUHLR S No USED
PART No MANUF ACTURER PAR1 Nu ver Basy
_ re4 o000 IK 5% Yaw CaeBod  Moilaed | cees _ -
ees o107 021 0.1% Spcom/°%c WW.  MANN | LRSOOBU v
[ R2e | ocoocassa 33k 5% Yaw CARBON | MULLARD . lcres o= ]
| R27 @ cooz221  220kS) /AW CARBON _ MULLARD LeRss 2
| R28 .I 00022! ;zzonS% JaW CARBON j MULLARD __+_g2_35__ 5| -
| R29 1000103 1ok 5} /AW CARBON | MULLARD IRNLE """ IR Sy
e o _r et { R AR e e e e e S e 1|—— — e e :
& | moozo  [1ouF 25v TANT | UNION CARBMDE . WKIOE2S L2
c2 | 1Boo20 0uF 2BV TANT | uutbu_%Ae.s\Dg_._ | wioees i -
T ea T eroa T.'.an 250v  Cee Drec | ERIE T so I
| ca .T__I_!;_ODIA. | GBOnE 350 'Zo% TANT " DaioN  cASBIDE | weeee3s I
| ¢ | mooia “u( 25V TANT | LNION CARBIDE _ KIROEDS 2
e 08, _wooia  [Wf 3BV TANT | uwon caemice | KIROERS -
c7 #| |_o'241l ) 410;.: m’/. S0OV CEX Disc  ITT R j .epdo I
L. +| 102331 | 330pF 10% Scov cebigc . ITT PSS O 1-1 - —
ce 102101 _____ |IOOpF 10% 500v cER Disc| ITT - L '
c9 . lools 100AF 20% POLYESTER MULLARD C280AEPIOOK ]
NOTES FVALLE COPRECT IF EI® MAUFACTUBED BY MANN - TYPE MX125-8B
g + VALUE  CcoRRECT (£ %19 MANUFACTURED EBY KELVIN = TYPE EP-OI IT JuLy 19 datmn sLicTaomEs LTo
.'__A SEE snsazzﬁo% rﬁ? |sbslt.gT USED WITH RLI, RL2 ALTERNATIVE " cupRENT PCB.
I &cOo
DAA lNl!V
W 400304 ‘ Ao




i DESIGNATOR E:;?(:‘No DESCRIPTION :AT":S::T(;'URER r::#:‘:CTURER:S :.o, :.SSD
Di 2ooool 15mA. T5¢ GP. L DIoDE. | FAIRCHILD. N4 148, ) s
i D2 200008 2c0mA 125v. LL. SL DIODE. | FAIRCHILD. INABaA 3
D3 200008 200mA.125N. LL. &L DIODE, | FAIRCHILD. INASBA. -
D4 00005 200mA. 1250, LL. 5L DioDE. | FAlRZHILD. INASRA, -
DA 20000l T3mA. T5v, GP Si DioDE. | FARCHILD. INd14 8 —
i oY) 20000\ T5mA . 75v. G.P. SLDIODE. | FAIRCHILD, IN414 B —
D7 200001 75mA. T5V. GP. SL DIODE. | FAIRCHILD. IN4L4 & —
) 20000 | T5mA. 15V, GP. SL DiopE. | FAIRCHILD. IRVIVTS _
' D9 NOT USED _
| bo _ ____|NoOT usEb ]
DIl | 220020  |FET DIODE 100pA e TELEDYAE. PADIOO 2
DI2 | 220020  |FET DIODE 100pA g, TELEDYNE. PADIOO - |
i - | 200022 | 3AA. 4DOV.GP SiL DIODE. | MOTOROLA BY2x2 4
D4 200022 2N, 400V.GP SLDIODE. | MOTOROLA Brzs2 = -
| o5 | 20c0oc22 | 3A. 400V.GP. SLDIODE.| MOTOROLA avzsa - |
i __bia | 2coo22  |3A. 400V.GP SLDIODE.| MOTOROLA Byzsz -
I |
| . — - : S S i
[ = 28 e i ] —1—._
‘ l
NOTES T
i7 JuLy 79 datron e
<« { _— = - M\A‘J“G amird | cueeenT PC.B
‘ J == ;_i— S| wein 40004 4"y
ﬂ 1 '|' T
DESIGNATUR DATRON IDESCF\IP‘UON |PR;N(‘PAl MANUFACTURER'S No USED
PART No I MANUYACTURER PART No Per Assy
H Al NOT USED ' . R ]
[ a2 | 250001 S PNP. TRANSISTOR.  NATIONAL. | Bc24/Toe 2
a3 ! -. ‘ I o : S RSP
E 04 250001 __ SI PNP TRANSHTOR. | NATIOMAL. | ecuajTom -
| Q5% - S | NoT UseD R S—
a6 | _ . _!MNor uvsep Vo _ =
. -y . 230003 N-CHAMJFET. | TELEOYNE. L1ao JF '
E as 220025 N-CHAN JFET.  TELEDYNE. DBI&27 JF 2 |
| Ga | 230002 | N-CHAM JFET | TELEDYNE. Uie4 IF l
QD | 230035 | N-CHAN IFET | TELEDYME. . LIET JF -
! s Moo N |
W[ 28008 [Gumb boTves wien | vorogoua ST 2
M2 | 28001l - | DLAL O FLP FLOP MOTOROLA Mc 1401 BCP {
M2 | LB00E QUAD D-TYPE LATCH MoTOROLA ME 1407G BcP -
! M4 | 270059 7~ DARLINGTON Dewee | SPERAGUE/ EXAR ULN2004h | ¥R 2204 cP \
M5 | 260021 |74 op amP FARCHILD LA T4 HC. )
TS DIA"IE Juwy 719 datran tLcTmomcs 110
. SEE SHEET 2 FOR LATEST ISSUE :ﬁ:ﬁm_l ™ Cueeent PC.B
= TEST ooy necsen
£Eco e R _'____Aw‘.“‘ —
= = — = |"=" 400304 | s"=7
. AW Viea




reowon s [oseemenon S e wacines | o
i‘] AN | NoT useD _r ) j_ B __:
eLl *| 230017 RELAY Reed low THERMAL, OMRON  leop oo 2
'-7] @2 ¥| 730017  |RELAYQEED LoWTHERMAL. OMRON Gor jezen -]
i RL3 330012 RELAY4P2W 7v HOLD-IN | W Péa |see bRAwmE T i
| eLq4 330018  'RELAY 2P2W 7v HOLD-IN | P{B ___ ___|SEE DRAWING =
| 4co™9/( | MowexTeewwau/Wee Assy | Owesn [ l
| _4loi04-ta Pewten Cecwy Boses | - I
= 452172 [BELAY BRACKET R 2
?_1 | " s40008 .‘I/-‘Z PTEE INSULATED WHTE v;mz; - e ___?.61:.:\ ToTac
i B o 620007 j-res-r POINT TERMINAL  MICROVAR T el 1 s
‘—1 T 52000\ 'sLEeve Blaex | MELteman ELECTRIE WEr2omm HEEY | G|
" 605056 _CRIMP TERMINAL . MoLEx [4809-TL R
Ji 571095/C 16 WAY AP/3MRIBBON CABLE  DATRON [
m &05060 J4WAY D 1L SOCKET ASTRALUX 0% JERMYN | eL- |45;55T - 0
3 @05061 [IGWAY DILL. SOCKET | ASTRALDMOR JERMYN | 1CL-1G3-S6T _ i > |
i Go505i _AWAY POLARISED SOCKET MOLEX [p:z—o-. '20_45) GaTI-4-1 I (e
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RiO1 [ole]e]le o) IOR 5% Yaw chAreon | MULLARD CrRZS =
R102 [s,0]e)]e]=] iog v " * ! . -
RIO3 000271 210R * ¢ d ' , 4
R1O4 000151 ISOR + 4 ' . ;|
RIOS 000271 270R *+ ° ' ’ . -
RI106 cco 222 2k2 " ¢ . . . —
RiO7 0002272 k2 " ¢+ : ' ‘ —
RIOB 0’0038 iokgll_ATTEN. SET MANN 3 | seT
RIOS 030038 joxsn L / - ‘{
RI1O 090038 ax ' 2 \ -
RIHI 090038 LK . g ) -
RII2 000682 KB 5% YawW careoN MULLARD CcR2S e
RI13 000105 1MO 107% 4w cARBOM ' ‘ N
R4 042214 2M211 % loopraCERMET FILM | ALLEN BRADLEY TYPE cC 1 !
RIS 041004 IM 17 loaymc EXRMET FiLM . ' ' !
NOTES. — —
2718 datron o w
SEE SHEET 2 FOR LATEST ISSUE ::::o B.J nv'uoé' MALDGUE fes
s hid ASSEMBLY.
i o 400328 | 6724

DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED

PART No. MANUFACTURER PART No. Per Assy.
RIG 0oOI0S IM 5% Yaw cARBON MULLARD CRZS —
RINT 0ootos M i W " v -
RIS 000105 | o D s ' -
(4]} 00812 27K 2w carron Fnim | PIHER ) 2
R120 ooeoiz 27K " i . . ' -~
Ri121 ocoaol! 22K " , « ' 2
RI2Z cosoll 22K " ‘ . . -
RI12Z3 000225 2M2 5% Yaw CARBON ;| MULLARD CR25 2
R124 onzi3 121K 1% S5Oppm MF HOLCO H8 2
RIZ2S 000225 2M2 5% Yaw CARBON MULLARD CR2S —
Ri2& 013551 IKES 1% SO ppm MF HOLCD HB !
RIZT7 041005 IOMO (A 2w 100ppm CF | ALLEN BRADLEY cc [
128 042215 22M1 1% 100 prm C.F ALLEN- BRADLEY cC 2
R129 042215 22M| v 100pPm u " X =
R130 0003a2 3KG Sk Yaw cARBOM |MULLARD (A 2
R131 000362 Ke ¢ " . ' -
R132 [oa'n)al ™M " . i . o =
R133 00105 T i ' g -
RIS4 000 394 390K " " . . : !
RI35 000275 2M7 v w " " ad =
RIZ6 000395 aMg " ' ’ !
RI37 000223 22k " * § Y : 2
RI138 000125 M2 4 . " . !
NOTES. ' DATE

: orzs | 09000 v

S.E‘.E SHEET 2 FOR LATEST ISSUE :::p BT, o6l ANALOGUE  PCB
tco e ASSEMBLY.
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SEE SHEET 2 FOR LATEST ISSUE

tco

oaTE

cHxp

|————__—__————'"_—_1
DESIGNATOR DATRON DESCRIPTION PRINCIPAL
PAPT No. MANUFACTURER MANUFACTURER'S No. USED
PART No. Por Aasy. 4
R139 000336 33M 10% V4w carBON | ALLEN - BRADLEY lcBaze |
R140 090049 1B M MATCHED  PAIR HoLco - 2'_._5},_.-;_-_._
R141) 090049 18M " - D)
R142 000272 2K7 _S% Yaw cARBON | MULLAED crzs :
R143 0Q00329 3M3: IOMRINPUT ATTen sET| MANN Lo
R144: 000 100 IOR 5% Yaw CARBON |MULLARD crzs _
Ri45 000 100 (=4l ! ' " . _
RI46 000222 2xz " ' " ; |
RI4AT 000752 TKS M & A . ﬁ
R148 000329 IOOK IOMAINATT ATTEN . SET. MANN i
R149 000329 3M3,. " - - - - -
RISO 063204 200K POT C.ERMET BECKMAN S2zp |
Ri151 063205 2M  PoT CERMET . . |
RIG2 011000 00r 1% ME (Eoibee HOLCO Hsc |
RIS3 ongzz I8KZ 1% Yaw  MF HoLco HR P
| RIS4 000103 IOK 5% '/4wW CARBON |MULLARD CcRrRZS =
RiI5S 000221 220R * " ’ % i -
RiS6 QACn39 3M5', oMAUNPUT ATTEN. SET | MANN -
RiS7 000103 IOK 5% ‘Yaw cARBON |MULLARD CR2S —_
RI1S8 0003327 IKZ ¢ 8 ' " . 1
R159 G303 IOK _POT CERMET BEC K MAN 2P | .
R160 03504 500K, - - -
RG] OCoI104 100K 5% Yaw CARBON | MULLARD CR25 -
NOTES Tt
12-7-18 dotron o
SEE SHEET 2 FOR LATEST ISSUE ofAwm B j ETEIT]
= < 1061  ANALOGUE PCB
- P o ASSEMBLY.
= S A00378 | 8"v24
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
RI6Z coo392 kg 5% Yaw caEmom | MULLARD CELS -
RI1&3 oo 07 oM 10% V4w carson | ALLEN- BRADLEY cB o7l !
RIG4 coolo4d 100Kk 57 Yaw cARBON | MULLAED cE2S =
RIS ool 04 100k " i g 0 " -
RIG6 00563 sek S # f i i =
RIG7 CoOS62 ke ! " 4 d " =
| RICB OOS63 SGK ! 4 Y ’ d =
R169 000563 56K " ! 4 2 =
RITO 000564 seoK " 5 h . L 2
£171 coDse4 S5GOK. " i ’ i i =
RI72 000335 33 10% V4w carBon | MULLARD CRZS !
RI73 (@ e==t=Ne] eBE Sh " ‘ v i s 2
RI74 ooo152 jgs__ v " " " 2
RI15 CooB22Z axz " " " b = =
RITG cooeBo ceR " p Y h . =
RITT ooo1s2 ks " i 3 # g -
RI7® coo82Z ak2 " p L " i =
RI79 240067 PART OF KIT bATROW . !
RIBO 440067 " - - - C3
Ri8i 440067 " L . ) =
RIB2 000412 4] 5% Vaw cresond  |MULLARD i
R183 ooo472 4AKISh " " " ;
Ria4 000270 il y ! !
NOTES.

datron weeaw

nru
1061 AMALOGUE PCB
ASSEMELY.
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DESIGNATOR E:;sc::_ DESCRIPTION p :A*L"’;‘S'FP:CLTURER ;T:Tummuuan-s g:' :‘fslo
RI®5 000270 27R S0 Yaw cArRBON | MULLARD _ lcr2g ] __._____—
RIBG o104 o S “ . “ T -
R8T 00222 22 "' " : ) " -
R188 000103 T=) S J " u -
RIEA ooo103 ok " " i ! . - |
R190 00056! Scor ! " ' £ " 2
RIQl co056! seor M’ ’ y ! - ]
R192 000155 ims_ " " g t ; I
RiA3 ocoiog ook " " : : ; -
R194 o11213 121K_1h Yaw MFE - HOLCO HB -
& RIS olsnz S\KL = - : : . i
i1 RBG 000223 22K 5% Yaw cARBON |MULLARD cRr25 -
|RQ7_ o222 zxz ' " . : f =
R\ |olooz oK 14 Yaw MF HOoLCO HA !
Ri9q ooscoT |IOR 5% 0-2w cAREON |MULLARD CRIG Ca——
R1o0 [ole=sl=o74 oR = " ! L y =
R201 OO0 24 ®20K 5% V4w cARBON | MULLARD CR25 -
R202 o003 10¥ " i " W -
R203 ooio4 | ook " [ " ' -
R2D4 o005 M I" - X £ v -
R205 000105 ™M " 2L o b -
R206 000563 SGK ! ! g * 4 -
R207 o103 oK v ! i 4 ) =
NOTES pate
P Jotron e
SEE SHEET 2 FOR LATEST ISSUE DR AwN 3 ey e
— —— 1061 ANALOGLE PCR
b es = v — ASSEMBLY.
— %R ac0328 10724
DESIGNATOR DATRON DESCRIPTION . . |PRINCIPAL MANUFACTURER’S No. USED
PART No MANUFACTURER PART No Per Assy
RZ20B 000333 33K Sk /AW CARBON |MULLARD CR2S |
RZ209 000Sse32 S6K n " ! =
R210 OoDI032 ok ‘ ! ! . =
R214 os0038 ex34 |4 15 pp m MF ACT EE-O-1CO <4 =
R212 0EON34 825R 1% 150em MF__ | ACT EE-0-100 4 -
R213 050037 AKTH % 15ppm MF ACT E£E-OQ100CA4 -
R214 070115 1I2KO 1% _10ppm WA MANN MYI125 =
R21S 000271 270R 5% /4w CARBON|MULLARD cR25 =
R216 000271 2T0R 5% V4w cARBON|MULLARD CrR2S =
R217 NOT USED . -
_R218 020063 P.TC. THERMISTOR TEXAS TsSPlIo2 K i
RZ12 000224 220K 5% VAW CARBON |MULLARD ' ce2s 3
R220 oool24 120K, - “ “ " y =
R221 ooo224 220K . . . " . =
22272 soo224 270K - . . “ : =
R223 _ ;
R7224 N |otzziz 22Kl 1%, Bw 50ppm MF |HOLCO He C 2
R225 olza2iz 22K 1%, 4Bw S5SOppm MF |HOLCO i Hec -
R126 o0ooz23 22K 5/, 4w CARBON MULLARD CR25 r
R227 00041l AT0R 5% Yaw cARBON | MULLARD CR25. 1
R228 NOT USED -
R229 NOT USED ' =
R230 Ly NOT USED . _ —
NOTES
dotron e o
n T
SIE:’SHEET 2 FOR LATEST ISSUE ) i 1061 ANALOGUE P8
—— ASSEMELY.
e
= 400328 | 11"V
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL .
PART No MANUFACTURER r:;‘TUL’;CTURE“ S :f:’ /‘ﬁs_‘)
R23| 000104 I00NK 5/ 4w CARBON | MULLARD CR25 -
| CR2 [ =
R232 | NOT USED _
R233 oo0QlIo2 IK  S7 '4w CARBON | MULLARD cR2sg —
R234 ooo0l02 IK 5/ Y4w CARBON |MULLARD cAzs5 -
R23S oootloz IK 5] %4w CARBON |MULLARD CR2S _
R236 0lei192 G1k9 1%L Vaw SObm MF | HOLCO Hac >
R237 016192 Gk 1/ Yaw S0btm MF | Holco HBC =
== -
R2364 000104 100K 5/ “4W CARBON | MULLARD cCR2S —
R23> cooioz IK 5. 4W CARBON |MULLARD CR2S -
R240 000472 4k7 5% !/aw CARBON MULLARD CR25 -
R24 00033! 330R 5/, %W CARBON |MULLARD CR25 )
R242 ocoo103 oK 5% Yaw caRBOW |[MuULLARD crR2S -
AN 1 020050 3K3 SIL NETWORK BECKMAN 764 ~1-R3-3K 1
ANZ 020042 R-2R LADDER NETWORK |[ERIE t j
(o]} 150020 I0uF 207 25V BIP TANT |UNIDN CARBIDE KIOE 25 12
c2 150020 10uF 200 25V biP TANT |UNION CARBIDE KIOE 25 -
c3 104011 O-5¢F So0OV CER D1SC  |ERIE &3] 1
NOTES. Al
29-10-19 datran .
SEE SHEET 2 FOR LATEST ISSUE DRAWN T
B JACKSON
s cwicatn 1061 ANALOGUE PCB
Eco ASSY,
APFROVID
DATL '-"‘I::':"“‘- eey
= DaTL L4 400526 |z ouz_i
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No MANUFACTURER PART No. Per Assy
C4 150020 \OuF 20 2SV e TANT |UNION CARBIDE KIOE 25 —
c5 102471 470pF SODV CER DISCERIE B80! 3
Co 1150020 \OUF 20% 25Y DIP TANT UNION CARBIDE KIOE25 -
c7 |1s0020 OuE vt v =
cB ||Qg 150 ISpF Socov CEZR oivsc  ERIE ==]] 2 {
cqa 140016 0-QFuF 40OV __PoyProP |RIFA PHE A12 HFK 1
cCl0 Hoo!1s 0-0154FG3Y POLYESTER | WIMA FKS2 I
cil 120026 GBOBF 20% 100v POLYCARS' | WIMA FKC?2 MIN |
cl2 120004 GROnF 10% 63y POLYCARB | ASHCROFT A2868I1B !
ci3 102101 100pF Scov CER DISC ERIE 20| 3
c\4 150020 IOuF Z0% 25V DIP TANT |UNION CARBIDE KIOEZS =
i —
cis 150020 IOME " ¢ ¢ ' g s
cle 102101 |00pF So0v CER Disc |ERIE 80l =
cir 102100 I0pf SOOV CER blsc | ERIE * B80I !
ci8 150020 IOpF 207, 25V BIP TANT |LNION CARBIDE KIOE25S -
(AL ] 1Sc0n20 1OuF " M : b : =
c20 102470 A70F 500V CER BISC | ERIE 801 4
c21 102470 47pF ScoV CERDISC |ERIE [=]=]| —
c22 D2.10! 00 pFSCOY CERDISC | - " -
c23 101103 OOluf 250¢ _CER DISC | + o4
c24 101103 O-OWE 250V CER DISC | - bith -
c25 150020 |Ouf 20% 25v DIP TANT |UNION CARBIDE KIDEZ5 =
C26 102471 UIF SCoOv CER DISC ERIE = o)l -
NOTES. DATE
P datron o
e TTLE
SEE SHEET 2 FOR LATEST ISSUE :[:.:,, BT. 1061 ANALOGUE PCE
= i ASSEMBLY,
£Eco T T -] -
DATE mll.:; l Bty
= ™" 400328 |13 +24
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DESIGNATOR pD:’:'??\: DESCRIPTION :ATI':SLPI:\CLTUR[R MANUFACTURER'S No. USED
PART No, Per Aay |
c27 101103 O'OINF 250V CER DISC ERIE I == —
c28 102470 4T7pF SOOV - . |
€29 102470 47p F SOOV - — — =
C30 NOT USED ! I
c3l 130073 Inf__ 5% 160V Povsrdal SUFLEX HScio0n)s o fice | i
C32 101103 O:Oluf 750V CER DISC ERIE 25 iR
| £33 110013 O-luf 10% 250V Powvestet| MULLARD CZB80AE/PioDK 3
c34 101103 OOWf 250V CER DISC | ERIE R0 _
c3s 120016 2n2F 207, 100V POLYCARS | WIMA ERC ZMIN. 1
C36 102471 470p¢ SCOV CER_DISC -
c37 1HOOI13 O-lue 104 250V RoLvesTER| MULLARD C 280 AE /ProoK =L
3B 02102 InF 10%500v CERDISC | ITT cCDIO 2
c3xaq 440067 PART OF KIT DATRDK . -
40 490067 " " “ “ -
C4\ 440061 " " . ~
ca2 10013 O-wF (0% 250V PoLvESTER | MULLARD C280AE / P1oOOK -
c4a3 150020 10pF 20% 25V DIP TANT | UNION CARBIDE KIOEZS =
C44 150020 \owe - . . . -
c4s 180006 ATfF~25v  ALELECT MULLARD ol - 16474 z |
C46 1BO00S AuF 25V =
c4a7 180022 33,46 40V OlG - 17339 2
ca8 180022 . | 33ur dov , -
c49 180024 IOvE &3V AL ELECT MULLARD 016G - 18109 2
NOTES. P
12-7-7R dElJU“EH“I IrCmonics (10
SEE SHEET 2 FOR LATEST ISSUE_ R ~ DRanN BT Tivea
= e Tacalh — 1061 ANALOGUE FCB
tco | ASSEMBLY
— — I s w4 00328 ‘14”::'24
DESIGNATOR DATRON DESCRIPTION IPRINCIPAL MANUFACTURER'S No. USED
PART No MANUFACTURCR PART No Per Assy
Cso 130024 10xF &3V _AL.ELECT |MuLLARD OIG- 18109 - /
C5l 101103 0:01uF 250V CER DISC !E.z_lg 201 =
cs2 110017 O022uF 104 250V PorvesTeel MULLARD C280AE/P2IK )
€53 102332 3a3F  SOOV CER DISC | ERIE - 201 2
cs4 102332 3n3F -
C55 440067 PART oF KiT DATROMW. —
C56 15001 lue 70°% 35v DIPTANT |UNION CARBISE KIROE 35 !
cs7 130013 IBHF 2 ILF 160V Buvstyerns SUFLEX HS I
css 110027 3300pF 20% loov Po:.vnrjn WINA FKS2-MIN U
cso NOT USED ' =
CO 102222 2n2F SooV CER bisc ERIE . 8ol !
cel NOT USED
Ccez NOT USED
cC6el NQT U_SE.D
c64- 102102 InF 10}, 500v CER DISC | ITT colio - ]
;
DI 200008 Si LOW LEAKAGE FAIRCHILD INASBA 25
b2 210056 CSVE 400mW ZENER | MULLARD BzY 86C A
[OF 200008 Si LOW LEAKAGE FAIRCHILD INGSBA -
b4 210056 CEVG 400mW ZENER | MULLARD BzY8ac =
DS 200001 S| GEN. PURPOSE FAIRCHILD INHA 19
DG 200008 Sl Low LEAKAGE FAIRCHILD INASBA =
NOTES. DATE
IZ'7'78 dat[‘m ELICTRDMICS LTD
SEE SHEET 2 FOR LATEST ISSUE oA 2 T e
ns Tuecalo 1O6el ANALOGUE PCB
e : S . ASSEMBLY —
> 400273 I 1S o024
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DESIGNATOR E:;f(::; DESCRIPTION :AT:J‘SLP:CLTURER r:;:?mcwne“'s :’ch' :sss.o e
D7 200008 Si Low LEAKAGE FAIRCHILD — |inasea =
(M=) 2icos2 CBVZ doomW ZENER | MULLARD __|BEYBRC !

DA 200008 Si Low LEARAGE FAIRCHILD | INASEA =
biO 200008 o ' ! . _
DI 200008 ! d ' ¥ . =
DI2 200001 Si GEN PURPOSE FAIRCHILD NG4S -
hi3 200001 v ' ! " —
bi4 200001 o " " [ -
DIS 20000 + * L il - |
bis 200008 Si LOW LEAKAGE FAIRCHILD M ESEA -
b7 200008 o ! ! . -
DIe 210068 CEVB 400mW zZeENER | MULLARD B2V EBaC 2
bIg 210068 : . " N ; -
b2o 200008 51 Low/ LEAKAGE FAIRCHILD INASSA =
DZi 200001 3i _GEN  PURPOSE FAIRCHILD INA148 -
D22 210220 C 22V 400 m\W ZENER MULLARD B2ZYRSC : 2
D23 2\0220 2 ¢ % i " -
D24 200001 Si_GEN PURPOSE FAIZCHILD INGA8 =
b25 200008 S1_ Low LEAKAGE FAIRCHILD INGSBA o
D26 200000 . ‘ d " -
b27 200008 4 ! i - -
28 200008 r_ - > -
D29 200008 ' : ‘ u —
NOTES. T

12-7-73 datrm 1LICTROMICE VYD

SEE SHEET 2 FOR LATEST ISSUE ORAws ST [

" e 1061 ANALOGUE PCB
12 [ — _ i e ASs cMRLY-

oart IS P
T —~ S 00328 |17z
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED

PART No. MANUFACTURER PART No, Per Assy
DIO 200008 SI LOW LEAKAGE FAIRCHILD INASBA -
D3t 200001 Si GEN PURPOSE FAIZCHILD INGI4 B =
b32 20000 A - : - =
b33 20000 T ! . ’ -
h34 20000l v ! 4 ! =
D35 210047 C4V7 400 m\W ZENER MULLARD B2YB3C 2
DG 200008 51 LowW LEAKAGE FAIRCHILD INGSBA =
D37 200008 L ' " 2 =
D38 200008 . ' ] ' -
b3q 200008 s ! 1 ’ =
D40 " lz200001: Si GEN  PURPOSE FAIREHILD t Na9® =
D41 20000! Si_GEN__PURPOSE EAIRCHILD IN4I4B e
ba2 200001 4 i " e
b43 200002 S| PECTIFIER IA.SOV. MOTOROLA IN40O! 4
ba4 200002 ¥ " = ' ! -
b45 200002 " . , ' -
DAL 200002 " ‘ . s 2 -
ha7 210150 cisv 400 mnW ZENER MULLABD BZYBBRC !
DN4R Zooool ah GEN PURPOSE FAIECHILD INAI4B .
Haq 210200 CIOV 4D\ ZENER MULLABD BZYBBC 2
DSO 210100 CloV 4DmwW ZENER | MULLARD BEYESC 2
D51 210100 . ' 3 ! : '
bs52 210200 C20V 400w ZENER MULLAED Bav8ac -
oot

NOTES P, datr\m -
SEE SMEET 2 FOR LATEST ISSUE ::;’:D BT m“l06| ANALOGUE PCB
i _ ASSEMBLY,

T rmoviD e —
e | 00328 [ 17 o024
5 sl
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iy DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S
PART No MANUF ACTURER PART No. ::1: ,L:‘S“[,D
B53 Zoooo8 Iai low (EAKAGE _ |Faigcdits 0000 INASBA, =
ns4 2onoos o . H B T e
3 bSS 20000 | 5i GEM PURPOSE |0 4w | =
; b5G 20000! i " : R B
bs7 NOT USED -
hes NOT USED T - |
St 219007 214013 SELECTED wl"m_rf.:a _ 2
beO 218007. 214013 =£lecTEn WITH R19 . =
D! 210033 C3V3_ 400 mwW . Z_E&EE’._,,I_MUM-@D__—___E,_EY_—BQC_%VB 2|
DE2 210033 i B T - = | S i
: Be3 200001 SiGEN  PURFDSE  |FAIRCHILD INalgE, _
2 D64 Z10120 |12V _4doco=w/ ZENER |MULLARD Bivesciz 2
ba5 210120 |12V _Acomw] zewer | MULLARD = BEYESC 2 .
3 oo |zoooom  |si Low Leskaoe  (FARCHILD... n4gssA =
067 “leoooom e el I S e |
i Pe8 200008 | v v e SN SR e =
= I £~ T~ E R R
o0 | . _|NoTuUsED .. I B 1 il
D71 |210047 ___|4v7 400mw ZENER 7_T-r_’1ULLARD ~__ |pzYsec4vy } __/.
_D_72_—__. _Z_OOOOI__ — Si GE.N_J?URPOSE_ |}F»fxl_lflCHH.D ___"____‘lN:!-Lﬂ_-_B o I ____
73 [23009  [\SVSWZENER DIoDE |UNITRODE e s | >
D74 2toos |15V SW ZENER Diobe | UNTROME Vs Sis -
NOTES. E== —
datron e e
SEE SHEET 2 FOR LATEST ISSUE
= T - 1061 ANJALOGUE B
rce . i | i == B ASSEMBLY
I | pare LR AWML e
{ [ i = T :""‘""‘40’3328__!}6":-”24|
No110a az ;.
DESIGNATOR ] DATRON DESCRIPTION ' . PRINCIPAL MANUFACTURER'S No. USED
PART No MANUFACTURER PART No Par Assy
al ]ZSOOOI N CHAM cURRBENT LIM SULIEORI% ESDG 2
az 250008 SIL PNP  TRANSISTOR NATIONAL Bczmc/rots 2 )
as 250008 S PNP  TRANSISTOR NATIONAL BC214c/ TOI8 -
G4 23000 cHan] CUBRENT Lim | SILCONIX = -
Qs 230027 Low LEAKACSE N-FET TELEDYNE WS4 7
Qb 23ooc27 ¢ " . “ s =
Q7 23co27 ' - ' I " -
a8 230027 ! ' ’ " i -
as 230027 . p ’ " = -
@10 230027 ' ’ i " " -
Qil 230027 ' ' : . ' "= =
Qiz 2490017" Lows DRIFT DUAL NPN TRANS | NATIGNAL L 394 |
Qi3 230002 NECHAN T- FET - TELE BYNE | IDD4E &
Q4 230002 - . . " =
ais 230002 b ' N " =
QG 230002 L) ! v - " =
aury NOT USED
(=) 230002 N-CHAN  J-FET TELEDNME VImBAE =
a1 230002 =t . . L =
Qzo 240006 51 NEN FAIRCHILD 2N 3204 4
Qzl 240006 i : ' 2 e =
az2 240006 : ' " i =
az3 240006 3 : I " -
NOTES.
dotron e
SEE SHEET 2 FOR LATEST ISSUE nmlOGl ANALOBUE P8
:o g % - A EMBLY
toes — Jl___ == [ 400320 1\3_'?."24]
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I prasenaton :')/,x\ll:“i:.“. ik ’ :-‘:::;:.:(_Ll Ui "'\"‘lf\v'l“IUIu’:‘.( TUKIE K :'."r /li\lvl‘
Q4 290014 JSUUNPNL . FAIRCHILD. . Bcaaq | z
; G259 - 250011 s PNe 0w |Bc3zy - 2-
. aze 25001 e " W = ]
azl _ 25000I i:n PN P “ [ P
Qzs 240014 I 51 NPN " BC. Az _
QZD 240001 S HNPN u Bc i@ 3
l |Q30 240002 S NPN NATIONAL ZNESSD ' S|
a3l 250009 Si_PNP . 2N=<0| |
Q3Z 24000 51 NeH o Be (e o
. @33 240001 Si NPN " —— —
Q34 Z 5000 51 PNP “ BE 23 —
’ azs 22300 3! N- CHAN DUAL JFET TELEDYH & SUREEEM 3
. 236 2303l N- CHAN DUAL JFET TELEDYNE SU26SGEM -
Qa7 23003! N-CHAN DUAL JFET TELEDYNE SU265G6M —
NOTES. . . . AT
‘ ’ 17-1-78 datFDn e D
SEE SHEET 2 FOR LATEST ISSUE DHAnWN 8T [T
— T T 1061 ANALOGLE PC8
s e T E— ASSEMBLY
0 e T
. DESIGNATOR DATRON DESCRIPTION . PRINCIPAL MANUFACTURER'S No, USED
PART No MANUFACTURER PART No Per Assy,
Ml % 220030 Hi SPEED  ©PTO SELECTED | DATRON ] HP 435 (RED) 2
M2 |220017 DUAL OPTO 1SOLATOR | FAIRCHILD ) FCh2ao 7
! M3 | 260002 LNEAR IC  OP, AMP " 741HC 3
M4 | 220029 HI SPEED oPTo SELECTED OATRON HPA3S| (WHITE) 2
M5 220029 - , . " HP43S | (whiTe) =
! MG % | 220030 0 F ; HP4151 (REDY —
M7 220017 2K SV DUAL OPTO ISOLATOR. |FAIRCHILD FCosso -
MB 220017 “ - u " " _
: M9 220017 v ! - ' -
. ile] 2200177 ; 4 . ' . -
Mi | 220017 " . . il : -
_ MIZ 280075 DUAL 4 (/P NAND MOTOROLA L MC.1401Z BCP |
H M3 280015 QUAD LATCH MOTOROLA MC14076 BCP 4
Mg 280015 » i * =
MIS 2600219 VOLTAGE COMPARATOR NATIONAL LM31 HC !
MIG 280082 HEX INVERTER FAIRCHILD F40014. 8PC !
. M7 280072 QuAb 7 I/ff oe GATE | MoOTOROLA MCI40TI  BcP {
Mg 2800068 . |OUAD 2. 1/P NAND GATE " . Mcidaoll  BCP 3
MIq 280008 ol I - ' c N
MZ0 280015 QUAD LATCH " MC.14076 BSP —
_ MZI 280015 ' ' " - 'y
M22 260057 5534 OP AMP (DiL) SIGNETICS  |NES534N A
M23 220019 BUAL OPTO 1SOLATOR | FAIRCHILD FCOBBO/SELECTED /
NOTES, ALTE TIVE P435 w00l Atk
. * RNA HP43s! ( 8) s datmn P 1
SEE SHEET 2 FOR LATEST ISSUE :’I'l‘::“ B.T. b . e
: - e ASSEMBLY .
. e - RO 400328 |21"04
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No MANUFACTURER PART No Per Assy
Mz4 220017 DUAL OPTO 1SOLATOR | FARCHILD FCHBAD =
MZ25 260069 41l OP AMP <ATIONAL LF41ICH 3
M26 280022 QUAD BILATERAL SWITCH | MOTOROLA MC14016 BCP \
M27 280008 QUAD Z I/P NAND GATE MC.1401l BoP -
M2B 280044 BINARY 1P/DowN COUNTES MC 14516 BCP |
m29 280011 DUAL D FLIP-FLOP MC 14013 BCP !
M30 260026 LINEAR IC OP. AMP. | NATIONAL LMZ212H 2
M3l 260069 41l _OP_AMP LF4IlCH =
M32 260026 LINEAR IC OP. AMP “ LM212H -
M33 260002 " Wooww FAIRCHILD 741 HC 7
M34 260062 411 _OP_AMP NATIONAL LE41ICH -
MB35 ¥ |29 0082 4051 MUX. SELECTED DATRON MCI405) BC L (GREEN) !
M36 260002 74! OP AMP FAIRCHILD oA 741 HC -
M37 NOT USED )
M33 NOT DLSED
M349 260028 DUAL LINEAR IC FAIRCHILD wAlasBcTC 1
NOTES. % ALTERNATIVE 290081 MCI40518BCL (WHITE)
( 12-7-7 da‘tr‘m PLICTRONICS LTD
SEE SHEET 2 FOR LATEST ISSUE é_ ::::o 53— "“:061 ANALOGL\E ccs
= i i ASSEMBLY.
e T 400328 227024
BESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED '
PART No. MANUFACTURER PART No. Per Assy.
RLI 330018 RELAY 2P2W 7vHOLD IN (P4 B SEE DRAWING |
RL2 330017 RELAY IP2W MINATURE OMROM G2E 184PH (12vDC) |
400374 /1 wige [ TerminAL Assy 7
4003791/2 - ] 4
410095 - 8A P.CRB |
459112 RELAY BRACKET KDP | ]
540002 22 SWG, TiNED COPPER WiLE] Al
512 999 102 PrFE 1NsUL \TE \.n_/‘[.zg 165mm
| 290001 SLEEVE MAXCABLE & 5:0 - [HELIERMANN ELECTRIC [HI5 x 20 . BLK HELSYN 5
590004 SLEEVE - PTFE lmm -m= —— _ |FElO A/r
= 590055 SLEEVE 1.0 si. RUBBER —n-— —— HIS CONT. BLACK 250mm
V3 571075/C 16 WAY AP/3M RIBBON CABLE | DATRON J
602001 F.SV. TERMINAL MOLEX 02-04 - 1875 @
J2,4,5 605002 16 WAY DIL SOCKET JERMYNS A23-Zoor Y 3
G050 6O 14WAY DIL SOCKET ASTRALDX TCL143 -SR3T =)
605061 1G WAY DIL SOCKET ASTRALUX IcL 143 -56T 12
NLNZ) 605052 B WAY POLARISED SOCKET |MOLEX 22-01- 2085 2
6OS059 8 WAV DIL SOCKET ASTRALUX ICL- OBR-SCT 5
o005 CLIP FOR GOSooZ AurirERence RC -74 3
NOTES, : —
12 - _7- 7 datr‘ﬂﬂ TLICTRONICS LTD
T BT |™loe anmocoE PCB
e ASSEMBLY
Fyen T
[ e A NS | 230,24




DESIGNATOR | OATRON DESCRIPTION . |PRINCIPAL MANUFACTURER'S No. USLD
| PART No MANUFACTURER PART No Per Assy
!QJIDC_J,A. SCREW MD x Gomm Pz PAN | Grnl ZINC. PLATED |
| G13C05 WASHER M3 INT/SHAYE PRODF €1 GEM s # !
619002 NUT M3 Furr HEX STEEL * s !
17010 NYLATCH PLUNGER HMEP | RICHCO HN3P-37-4-) &)
G170 . GROMMET HNZG o HN3G-32- | )
GIOoOs CLOVERLEAF PTFE TERM, |SEALECTRD FTE IS P2D 7
&20007 TEST POINT TERMINAL MIiCRON AR cC3o 25
GZ0003 SOUNER PCE TERMINAL LG | HARWIN HZ1D5A 5
L0036 STRUDARD STEATITE INSUL . BEAD PARK ROYAL FORCELAIN Co | TYPE N°I (18 swes) G
GIS00S5 NuT 3-48 UNMC Full WEX STEEL. 1
G014 \WASHER M 25 INT/SHAKEPRCOF|ST. GKN DISTRIBLTORS .. [ZiNE PLATED |
t
NOTES. —
{2-7-788 datr'Dﬂ wLIcTADMICS LTD
SEE SHEET 2 FOR LATEST ISSUE DRAnN Ba_ [T}
s s 1061 ANALOGUE PCB
€co P ASSEMBLY.
DATE 3 DRAWING S Ly
cwxD . o et 4060328 124 o 24




DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANuFAchu’{ER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
Rl 000103 IOk 5% Vaw CARBON| MULLARD cR2s 21
R2 coolo3 10k " . o ) “ -
R3 000103 10k " " # i " =
R4 000103 10k “ . * h " —
RS 000103 10k . " " o “ - ]
RG 000I02 1k " " ¢ 2 ) 9
R7 000103 10k " w e & o -
R2 000472 4k7. " " . " " 8
R9 000102 Ik " " " o " —
Rio 000684 eBok - : . ! i 3
RIl 063204 200k POT CERMET BECKMAN 72P !
RI2 000103 10k 5% Yaw CARBON MULLARD CR2S =
RI3 000102 Ik " " “ -- " -
RI4 NOT USED —
RIS 000472 4k7 5%  YaW CARBON ‘ " =
RIG 000332 3k3 " - " “ " 3
RI7 000683 63k " " - " W 2
RI18 000 222 2k2 - " " . o 7
RI9 000393 Q" " . : ) !
R20 000104 100k 14+
R2! 000104 100k -
R22 000104 100k = . i u " -
R23 oooz21 2208 - - i C ] “ 2
- 26 | 2 30 ]
T e e - 0329 ﬁa;&ehcia' 174850 1 c7e datron ..
cHECK LIST = 470329 2l-5-84127-7-84,1.11.84 6. eLecTmoNIcs LTD
L T I n- M sz o wiow iy gy M TR
bk s Bt S e T S o
O |E S TR b v N D LD 1A 484 HmE 400329 |, "W
Wl hea
DESIGNATOR DATRON DESCRIPTION . PRINCIPAL MANUFACTURER’S No., USED
PART No. MANUFACTURER PART No Per Assy,
R24 oool02 Ik 5%, V4w CARBON |MULLARD CR25 =
R25 000332 3k3 " i “ " " —
R2G 000103 10k i " . " " ==
Ra7 000|102 Ik “ “ " " " —
Rag z 000882 ek’ * " " » " [
R29 oQOl04 100k “ " " " “ —
K30 NOT USED =
R3l C0 0472 |4k7 " " “ . “ R
R32 - co0472 4k7 " " 8 u " —
R33 000222 2k2 " " ¢ u " -
R34 00004 100k " " u " " —
R3s 000104 100k " " v v i —
R 000 |04 100k " " “ " " —
R37 Q000G 1o0M 0% ] u " -l
R3g aoolo4 100k 5% " " “ —
R39 00C!o3 10K " " " " “ —
R40 000103 ok " " " " f —
R4l 000332 3k3 " “ " " " —_
Raz 000103 |0k " " " " “ —
| R43 000104 100k« v« . " —
Ra4 000103 10k " " " " " —
Ras 000364 360K " o v “ o
R46 000472 4k7 " " " " 1 —
NOTES
“ Jotron e
SEE SHEET 2 FOR LATEST ISSUE DRAWN TLE
= w1 RETAk
5 | ' — T 400529 | 376
JW. J16a \




SCE SHEET 2 FOR LATEST ISSUE

DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUF ACTURLR'S No USED
PART No MANUFACTURER PART No I'er My
R47 000103 _ |lok 5% '4w CARBON | MULLARD crz25 1 =
| R48 000104 ook v v " " ) =
R49 | cool103  lok v v - f “ =
RS0 0o00l04 ook v P -
RS 00052 |5kG .. P ,
[R52 000224  |220k - " ] 7 |
R53 cooi23 2k o . . |
RS54 000105 | N . :
RSS 000684 |80k " | =
RS6 000823 !_G_ZL_;_ . " " . |
RS57 | NOT used —
R53 OO0I00. IR “ ; B >
k59 ~ [ ooo220 2R . . - 7 : =
Reo 000220 |228 Lt =
gel | 000I0O llor . " % -
RG2 ______|NoT USED =
| RG3 | 000222 2k2 5% ‘Yaw CARBGN| MULLARD ches -
R4 000222 |ok2 - g . -
R65 000103 0k . o -
Reo | ©oO0l03 Lok~ - " E _
R67 000271 2708 : : T
Re& | 000103 llok v~ 5 W R
R&9 000s6! |560R . . " “ |
NOTES.

[T

LT p R
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S Np, USLD
PART No I|‘.‘.ANUF/\CTLIREF«! PART Na "ar Aaay,
R70 ©002 '2_2__|A2 5% Y4w CARBON | MULLARD | Cr25 - =
R7I 000102 |1k - . 0 " B
R72 000221 | 220R oo —
RT3 000102 Ik " . " -
R74 000124 |10k v " . " . ]
R75 000471  |470R - " !
R76 000 824 820k a " " |
R77 NOT USED o
R78 | NOT_USED - =
R79 000472 l4k7 v = " " } -
R8O 000683 |68k v+ " . ; ==
R3! 000183 gk« " " " f I
Rg2 000334 330k o " " i |
Rg3 0622072 2k POT CERMET BECKMAN 72 P |
Re4 000223 2ok &% Yaw CARBON | MULLARD cR25 |
R85 000472,  4k7 v ! " ‘ . —
R86 i NOT USED -
R%7 00Ol 04 100k =
R88 000i03 ok " “ . . —
[R29 00Ql03 ok ¢ u u " n =
R90O NOT WSED =
R9 I 012002 20k0 1% Yaw Soppm MF | Holco Hec. .
R92 oIS 231 5k23 " " p = |
NOTES.
dotron e
SEE SHEET 2 FOR LATEST ISSUE AT
ss. 106l DIGITAL
tco PcB ASSY.
o — TF 400329 | W
IW. 1164 ™~




DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S | No, USED
PART No. MANUFACTURER PART No. Per Ausy,
R93 NOT USED =
R94 000102 Ik 5% Y4W CARBON MULLARD CR25 =
R95 000472 ak7 " " 4 " =
R9G Q00Io3 10k = - b " -
R97 000222 2k2 v ’ " —
R93 NOT USED =
R99 000104 ook 5% Jaw CARBON " " —
RIOO 000 104 100k = - " " =
Rio! 000684 6fok " . =
RIO2 000103 10k -+ v ' " “ —
RiO3 000222 k2 i " “ " —
RIO4 oooloz 13 “ " " N -
ANI 0900406 IOk x7 2% NETWORK BECKMAN 764 -1- Riok S.
AN2 ° NOT USED =
AN3 090046 10k x7 2% NETWORK BECKMAN 7G4 -1 - RIOK —
AN4 090042 8 BIT 'R-2R' LADDER NETWORK SEE DRG- !
ANS 090046 1ok x7 2% NETWORK BECKMAN 764 -1 - RIOk =
ANG 020046 1ok x7 2%  NETWORK BECKMAN 7641 - RIOk =
e AN7 090046 10k x7 2% NETWORK BECKMAN 764-1- RICK =
NOTES. =
. datron e w
f‘ < SEE SHEET 2 FOR LATEST ISSUE DMM‘IL- TILE
E‘ ] - e | 106 PR
= W 400329 |6 e
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
Cl I50002L |0 uF 20 16y DIP TANT UNION CARBIDE KIOEIG 14
c2 IS0 002 JOLE v u w__w " " —
c3 150002 Oyf » = = " " . . =
A 150016 | JF & 3Bv.u  w " KIRO E35 7
€5 1100 13 || uF 10% 250vPOLYESTER | MULLARD c280AE/PIOOK 2
6 101 103 |-0luF 250v CER Disc_|ERE 2ol G
c7 1IS0006 AJue 20% IGv_DIP TANT |UNION CARBIDE K4RTEIG |
C% HoT USED =
c9 150002 10 uF 20% 16v_DIP TANT |UNION CARBIDE KIOEIG —
1o 10210 | IOOPF 500v CER BISC ERE 80l 5
] Isocoz2 1O uF 20% 16v DIP_ TANT |UNION CARBIDE KIOEIG -
clz 1500 16 [WF v 35y " " " KIROE 3§ -
C13 Iso002 IOuF v 16V = -' " KICEIG -
Cl4 11001 3 |0-lur 10% 250v_POLYESTER| MULLARD C280AE/PIOOK. —
cis 150002 18,€ 20% 16V DIP TANT _|UNION CARBIDE KIROE G -
cle 102221 200}f 500v CER DISC ERIE 20| 3
ci7 |1S0002 1O,F 20% |16V DIP TANT |UNION CARBIDE KIOEIG —
cig 150002 IOpF * v “ : P " —
ci9 150016 [oF v 38y " i " KIROE 35 -
c20 150002 [OuF » v " : " KIDE!IG —
c2i 102101 IOOHF 500y CER DISC ERIE 201 -
c22 o1 103 *OlyF_250v CER Disc ERIE 20! =
Ci3 120016 2n2F 20% 100V PoLvcaRD | Wima FRC 2.Mind | -
NOTES. s
datron s
SEE SHEET 2 FOR LATEST ISSUE DRAWN IL. "'lE|OG| DIGITAL
- "““:DP- R.%. PCB. ASSY.
oo e 400329 \ 7 e
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No, USED |
I'ART No MANUFACTURER PART No Per Assy.
| C24 130016 |130br 24% 25v POLYSTYRENE SOFLEX Hsa130/2%2— 7/25 !
c25 02471 |a10ef Soov Cee Dimc. ERIE 8ol 2.
c26 1500 16 loF  20% 3sy DIP TANT | UNION CARBIDE KIROE2S -
27 150 002 'IO.,F ey » " " \J KIOE |G B -
Cc28 102220 122pF  S500u CER DISC ERIE 20! 3
c22 150016 |lwF  20% 35v DIP TANT | UNION CARBIDE KIROE 35 =
[ c30 150002 IQuF  20% 16V~ " . KICEIG =
3l | 1nooos -OluF 10% 250v. POLYESTER | MULLARD C2BO0AE /PIOK 2
c32 110003 - 0684 ]
c33 | 150014 |*GBur 20% 35y DIP TANT |UNION CARBICE KRGS E35 [
c3% 1ol 1o3  |-Oluf 250v  CER DISC |ERIE :{e]} =
c3s | 150002 |IOpF 20% 16V DIP TANT |UNION CARBIDE KIoE 6 =
¢3¢ | 101103 |'0yF 250v_CER DisC ERIE 80l =
caz ©+ | 102220  [22jF 500y CER PISC 2 =
€38 102221  1290bF 5000 « - " ! -
€39 101 O3 |-OLuF 250, ¢ ’ =
[cac | 110005 |I0nF 207 250y poLvesteR | MULLARD C280AE/PIOK =
c4l | 110027 3n3F 20% 100V _POLYESTER| WIMA FKS2MIN !
eqz . 1102471 470pF _S00v_CER DISC | ERIE - | BOI =
43 | 102101 _ |IOOpF s0pv CERDISC. | g0l i=
C44 | 150002  |lOpF 20% 16v_DIP_TANT _|UMION CARBIDE KIOEIG =
C45 | 150016 |WF 20% 35y« " " KIROE3S —
C4G 102220 22 bF S00v CER DisC ERIE 301 -
NOTES =TT
datron .cawew
S‘E: SHLCET 2 FOR LA1E_ST_I[SSUE _ a _1 — cmuwu IL- ll'tlloel D'GITAL
(TR e e o |y e e e i s == " pRR. Pis. Assy.
Bt P V| il N, (S | i PR L e 400329 ]8.»';;'
Sv Tiea
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No MANUFACTURER PART No Per Assy.
c41 150004 10QuF 20% GV3 DIP TANT.| UNION CARBIDE KIOOE®V3 I
c48 NOT USED ) - -
C49 101103 -OluF 250v CER.DISC | ITT cbio -
cso 102101 I00BF SO0V CER. Dblsc | ITT 80! -
cSsi 102101 I0OPF SOOv CER.DISC |ITT ROl —
cs2 NOT USED —
cs3 102221 220FF 500v CER.DbIsC |ERIE 801 —
cs4 130008 68pF 5% 160v POLYSTYRENE SUFLEX HS !
css | isooie |LwF_20% 35v DIP TANT |UNION CARBIDE KIOEIG —
cs6 104025 100af 1837,50V CER Disc|SIEMENS B 837449 2
57 104025 loonf 182 / 50V cER Disc|siemeNS B51449 -
NOTES. Dalg
datron e w
SIE: SHEET 2 FOR LATEST ISSUE _::::J' . TITLE |06| D|G]TA|_
Tco e PCB. ASSY.
Z - b 400329 |2 "v'i6)

IW. 1164




SEE SHEET 2 FOR LATEST ISSUE
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S Mo, USED
PART No. MANUFACTURER PART Na. Per Assy.
DI 20000l | 75mA 15v GP.Si. DIODE FAIRCHILD IN414% Jo
D2 200001 75mA TSv GP. Si. DIODE FAIRCHILD IN4-148 -
D3 20000 75mA 7Sv GP. Si. DIODE FAIRCHILD IN414A8 =
D4 20000l 75mA TSv GP si. DIODE FAIRCHILD IN4148 —
DS 200008 200mA 125v LL Si DIODE FAIRCHILD INASTBA 1
D6 220010 Si HOT CARRIER DIODE |HP HscH 00! /ING263 I
D7 210027 2v7 400mW ZENER MUL-ARD BZYBBC2V7 [
24 210033 3v3 400mW ZENER MULLARD 8ZY88C3V3 |
D9 220022 DUAL 37pF VARICAP DIODE | THOMPSON = CSF BR2048 2
[Ye] 20000l 75mA 75v GP. Si. DIObE FAIRCHILD INAI4B -
b 2opoo0l 75mA 15v GP. Si. DIODE FAIRCHILD IN414 8 —
Di2 200002 IA.50v. 6P.Si, DIODE |FAIRCHILD INg4 ool 2
bI3 2130006 SV swW ZENER | UNITRODE TVS SOS !
DI4. 20000| 7SmA T5v GP Si. DIODE | FAIRCHILD IN4148 —
DIs 200001 75mA 75v GP. Si. DIODE |FAIRCHILD IN4148 —
DI6 zooooZ IA. SOv. GP.Si. DIODE [FAIRCHILD IN4AOO| — ]
bi7 20000l Si GP_DIODE FAIRCHILD IN4148 —
DIig NOT USED e
DI9 NOT USED ] — ]
b2o 220022 PﬁﬂEV_ARQE_%QE__W_OMEON_— CSF | 8B 2048 -
[oF]] 20000 75mhA 75v GP Si. DIODE FAIRCHILD IN4I4S —
|
NOTES.
dotron wwemew |
SEE SHEET 2 FOR LATEST ISSUE e
s —— 1061 DIGITAL—
| p— — L pcg8. AsSSY.
ot — ] e R 400329 | 10" 16
R LT
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Ausy.
al 24000 Si NPN  TRANSISTOR NATIONAL  BC 1B 5
Qz 24000l " " " u " =
@3 240007 [ | " 2H3cA46 2
&4 NOT USED =
Qs 24 0006 =i NPN  TRANSISTOR | NATIONAL | 2N3904 2
a6 250004 Si_PNP " " 2aN2906 3
Q? 25 0004 " " " " i -_—
o)) 24000 W NPN " i BCiB4 =
X9 24000l W " “ " -
Qo 250001 v PNP " " Bc2l4 |
Ql -
Q12 2500 11 n_PNP " ‘ BC 327 !
@13 240007 v NPH " " 2N3G4G =
G4 240001 W . “ " BC 184 —
Q15 240006 o . 2N3904 =
Qle 250004 '« PNP " " 2N390 6 zzs
K17 250008 Y ' “ BC214.KC !
.
NOTES. 1
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SEE SHEET 2 FOR LATEST ISSUE

DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S
PART No. i MANUFACTURER pART No Por :is_o .
Y

M 23001 1| DUAL D FLIP-FLOP MOTOROLA Mci4 013 BcpP 2
MZ 2800272 AUAD BILATERAL SWITCH " MCI40I16BCP |
M3 29 00 24  |TRI-STATE HEX NON-INV. BUFFER . MC 14503 BCP 7
M4 2200 2 4 “ " " W " " i —
M5 22 00 24 Wooom e " . -
MG 280024 “ . “ —
M7 29 00 |5 |QUAD LATCH " MC 14-076 BCP 5
M3 23900 15 . " " " -
M9 | 280015 i “ " m =
(M10 | 29 002% TR1-STATE HEX NON-INV BUFFER " MC 145032 BLP -
Mt | 2800 1S |QUAD LATCH o MC 14076 BLP — |
M2 280015 " “ " " -
M3 2% 0044 |BINARY UF/DOWN COUNTER " NME 14516 BCP 4
Mi4- 28 0044 " " i u " " -
MI5 | 290003 |TIMER - ASTABLE SIGNETICS NE 555V 3
MG | 2700538 DUAL |-of -4 DECODER. NATIONAL 74 L5155 !
M7 | 270048 [QUAD 2 i/F NAND GATE |NATIONAL 74 LSOO 2
M3 | 2901 | 3-12|4k x 8 EPROM=SEE PROG.SPEC TMS 253290/ PROGRAMNMED !
MID 280066-1 |256X4 SIATIC RAM SEE DRAWING 2
NOTES. T3

datron e

L 1LE
Ie.

ico

oaTE
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cwnD

| e
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DIGITAL
PCB. AssY.

DHAWING
NUMBLH

400329 \,2 wir -
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l
‘-UESIGNATOH DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Aoy,
M20 28 0066-1 |256 %4 STATIC RAM SEE DRG - /
M21 27 0064 QUAD TRISTATE BUFFER NATIONA L DM 74LSI2Z5N N
M22 28 00| DUAL D FLIP- FLOP " MC14013BCP =
M23 27 O 053-3 | A-D CHIP FERRANT! LLA 2035H |
M24 28 0 024 TRI-STATE HEX NON-INV. BUFFER. MOTOROLA MC (4503 &CP -
M25 220 024 " w oo “ : " =
M 26 28 0006 DUAL J-K FLIP-FLOP " Mc 14027 BCF I
m27 280004 14 8IT BINARY COUNTER b MC 140208cP !
M23 27005 | DUAL 4 /P AND GATE NATIONAL 74 Ls21 2
M29 2700 55 DUAL 4 I[P NAND GATE " T4 LS20 2
M30 290 0 57 -12|4kx8 EPROM - SEE PROG. SPEC TMs 2532 JL /PROGRAM b ]
M31 220096 IK x 48T sTATIc cMoS ZAM | SEE DRAWING 2
M32 2100 6 Beh DECIMAL DECODER LS| NATIONAL DM 74L 542N |
M33 270051 DUAL 4 I/P AND GATE " 7ALs2] -
M34 270055 DUAL 4 I/P NAND GATE “ 74 LS 20 —
M35 29 00 56~19 |4k x 8 EPROM- SEE PROE SPEC T™MS 2532 JL/PROGR_AM i) !
M35 2200926 | K r4BIT STATIC cMos RAM| SEE DRAWING -
M37 280025 . |QUAD BILATERAL SWITcH | MOTOROLA Mc 14-066BCP 2
M33 230071 TRIPLE 31/P NORGATE | MULLARD HEF 4025 P 2
M39 20017 HEX INVERTER MOTOROLA Mc 14069 BCR |.
M40 22 0083 QUAD 2 IJP NOR GATE MULLARD HEF 4001 8F |
M4 | 2Q 00 44- |BINARY UP/boWN cOUNTER | MOTOROLA MC |4 516 BLP - |
M42 280003 QUAD LATCH " MC 14042 BCP 2
NOTES, ryeTs
dotron. wemma w

Slﬁj SHEET .! FOR LATEST ISSUE DRAWN IL— TITLE IOQI D’G|TAL
= cacxes 0 R 4D, PCB. ASSY.
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SEE SHEET 2 FOR LATEST ISSUE

OATE

datron

DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S, No. USED
PART No. MANUFACTURER PART No. Per Aasy.
Ma3 29 0003 TIMER - ASTABLE SIGNETICS NE 555V -
M44 2700498 QUAD Z I/P NAND GATE NATIONAL 74 Ls 0o —
M45 270050 HEX INVERTER " 74 LS 04 |
M46 2800425 QUAD BILATERAL SWITcH | MOTOROLA MC14066BCP =
M47 280070 _ |pIViDE-BY-8 CouNTER/DIVIDER MULLARD HEF 4022P !
M43 220071 TRIPLE 3 1/P NOR GATE " HEF 4025P —
M49 280023 QUAB 2 I[P NOR GATE | MOTOROLA Mcl400) BeP !
\vis0 NBOO0A4 | BINARY UP/DoWN COUNTER v MC 14516 BCP —
M5i 280003 ®RUAD LATcH " MC 1404-2 BCP =
M52 270056 2 1/PF NAND GATE NATIONAL 74 1530 |
Ms3 283006 MicRo PROCESSOR CHIP MOToROLA MC 6B0O0OL |
MS4 270023 QUAD 2 1I/P NAND GATE | NATIONAL 7437 ! ]
M55 2700 54 @UADP 2 IJP AND GATE " 74 LS 08 2.
Ms6 2700 54 " " “ “ ’ " -
M57 2700 57 DUAL JK FLIP-FLOP ¥ 741576 !
| M58 22 0009 HEX_INVERTER [BUFFER | MOTOROLA Mcl4049 2
Ms9 280009 HEX INVERTER/ BUFFER | MOTOROLA Mc 14049 =
M60, Me2 26003 | VOLTAGE DETECTOR INTERSIL Iclg2l 2
MGI 290003 TIMER ~ ASTABLE SIGNETICS NE 555V =
Sl NoT vseph =
52 NOT USED -
s3 NOT UsSED =
NOTES. ry
datron e
SEE SHEET 2 FOR LATEST ISSUE ORAWN ]:L- g
S = o] 109 RETAL,
B . e 400329 1'4”"'*" %
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
LI 370003 100QuH 40R R.F._CHOKE |SieMa scio/iooo |
L2 370002 100 o ~40R . | ToKO YXRS 18576 ]
590004 SLEEVE — PTFE HELLERMAN ELECTRIC | FEIO Alr
TPI-TP33  Lwks| 540002 22 sws. BTC WIRE A/R
920048 BUS STRIP MEKTRON M8723 14 .7 3F |
590055 SLEEVE 1-0 SIL. RUBRER | HELLERMAN ELECTRIC HI5 CONT. BLACK [Omm
63009 % COMPONENT CLIP RICHCO KKUu-8 |
GOGOOS CLIP FOrR_ 605002 ANTIFERENCE RC 74 3
J,J2  J4 GO5002 16 WAY DL, Low PROFILE SKT, |[JERMYN oR ANTIFERENCE A23-200)/Y orR ICN-163- 53 3
6050065 QR WAY DIL. " " AUGAT 328- AG39D |
605 060 14 WAY D.L.L. SOCKET ASTRALUX oR JERMYN ICL 143 -S3T 22
605 061 16 WAY D.I.L. SOCKET “ -- IcL 163 -S6T 29
605050 4O WAY D.I.L. SOCKET AUGAT 340- AG39D !
605063 22 WAYDIL. SOCKET AUGAT 322~ AG39D 2
605064 24 WAY D.L. SOCKET " 324 - AG39D 3
605062 18 WAY DIL SOCKET " 318 -~ AG3S9D 2
JLs 604037 PROGRAMMING CLASS 160 PLU6] R13¢ - 47568 [
605 0 59 8WAY D.LL. SOCKET ASTRALUX (CL- O83—- 56T I
J5. 6O0S0OS52 8 WAY POLARISED SOCKET i 22-01- 2085 !
J3 60S510a 24 WAY DJ.L SOCKET.GOLD [CA CA - 245 - 10SD I
410 096-11B|pPcB /
NOTES.

ELICTAONICS LTD

TR A IL- TITLE

iEniD 106l DIGITAL

i»ﬁovm PR.¥. PCB. ASSY.

BATE oo 400 329 I 15" 16




I

DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S Neo, USED

PART No. MANUFACTURER PART No. Per Assy.
4.0 0 379/ 1| WIRE/TERMINAL ASSY. s |

JE '1 NOT USED —

J7 NOT USED . =

620003 |SOLDER FCB TERMINAL LUG | HARWIN H2105A 5

20007 TEST POINT TERMINAL MICROVAR ¢ 3o oY+

630036 CERAMIC BEADS 18 WG| PARK ROYAL PORCELAIN |N° ] 2
201401 ABPIN DIL. HEATSINK AAVID 58068 [

NOTES, Tare —|
datron o

SEE SHEET 2 FOR LATEST ISSUE FHrery IL TTLE
TS 106!  DIGITAL |
— ;‘I—:;?ML PCB. ASSY.
1 R 400329 |,V




~
I DESIGNATOR DATRON DESCARIPTION PRINCIPAL MANUFACTURER’S No, USED
# PART No. MANUFACTURER PART No Por_Assy,
- R 000472 4Kk7 5% YaW CARBON MULLARD CR2S 3
' R2 000103 10k o i [ " 2
~ R3 0001%3 18k " i Al " |
: R4 000103 ok = N & =
" Rs 000104 ook ] -' “ !
RG NOT USED =
s R7 NOT USED 5
r] R3 000102 Ik 5% Yaw CARBON MULLARD CR2ZS 19
i' R9 000102 Ik " " " " " =
— Ri0 000102 Ik w __w_m y 5
RII 000102 Ik I " " " -
": Ri2 000102 T " " -
RI3 000102 Ik W " " " 2
- RI4 000102 Ik L " " " -
54 RIS 000102 Ik - " o =
'J Rig NOT USED -
RI7 NOT USED =
s RI8 0o00l02 Ik . " “ " —
1 RI9 co00l102 ek w 0 " " -
'“ R20 000102 Ik . . “ -
- R21 NOT UsSED =
g R22 000272 2k7 5% Yaw CARBON “ " 5
' ] R23 000472 a7 . 0 . i .
NOTES. CIRCUIT DIAGRAM = 430330 ey
p CHECK LisT + 470330 ¢ 25.78 dotron owme..
; = SEE SHEET 2 FOR LATEST ISSUE DRAWN IL mu
¥ B i sdadEelash T ] 100 L

2572

L

29.9.78 [ 1T uow 78 [ Qo fes 73 Lo mav 18
130 a2 | N2 |

o
25> | 588
-3-8%

RS T A0

DAty

sHLLY

W 400330 IZ v

=

= DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No, USED
i PART No MANUFACTURER PART No Per Assy,
l_; R24. 000272 2k7 5% Yaw CARBON MULLARD CR2S -
R25S 000272 2k7 0w " " " =
R26 000272 2k7 v W " I " -
i R27 000 182 kg v " " " |
lé'i R2% 000222 nk2 n " “ " I
R29 000272 2k7 v W " " " -
& R30 000102 kv = " " =
] R3I 000102 Ik W 0 “ —
l R32 000102 Ik " ' " -
. R33 000102 1k W " " " " =
3 R3¢ 000102 " - P =
R3S Qo002 Ik " " =
R36 0001072 13 ; : . “ " —
R37 Qoolo2 lk o . “ " —
R38 000472 4k7 v v “ " —
R39 000393 39k e " " i
R4AO T NOT USED -
R4l 000 53 SR 5% Yaw CaemoN MULLARD ce2s 1
cl 150020 100F 20% 25v DIP TANT |UNION CARBIDE KIOE2S 3
Cc2 N'OT USED -
c3 NOT USED -
NOTES. 3
Jotron s
SEE SHEEY 2 FOR LATEST ISSUE DRAWN e
- T 1061 DISPLAY DRIVER
T [ PCE. ASSY.

DATE

NG ey

cHKD

DavE

o 7

TEF 400330]3

! JW. 1164




=" |
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S- No. USED
PART No . MANUFACTURER PART No. Per Fasy,
c4 110013 O+l uF 20% 250v POLYESTER MULLARD c220AE /PIDOK 2
cs 110013 - - “ " -- " -
cc  |1100 13 " - d " .. . -
c7 110013 " “ v " “ “ 2
cg 110013 SR 4 a “ :
. ca 110013 5 " . . " " u
| clo 110013 R " Z . -
cil 110013 wooomo o . " “ -
clz NOT USED -
I C13 110005 0-OluF 20% 250V " “ c280 AE [PIOK 3
cla 150020 IQuF, 20 25v. DIP_TANT | UNION CARBIDE KI10E2S -
cl5 11000 S 0-0lyF 20% 150v_PoLyESTER] MULLARD €280 AE /PIOK -
| leie | 110005 0:0JuF 20% 250V POLYESTER| MULLARD C280 AE/ PioK -
I . 1el 1s0020 10pF 204, 35¢ OIP TANT UNION CARBICE KIO E2S -
cie \goo19 \Ouf  20% 250v AL ELECT 1T, FFIO- 10086 250 AA \
— 1
I D NOT USED =
D2 | NOT USED -
D3 NOT USED =
04 | Zoo001 Diobe Si 6P FAIRCHILD IN4143
DS 200001 b W u " =
06 200001 “ oo " " -
NOTES. BaTE
™ Jotron e
SEE SHEET 2 FOR LATEST ISSUE LAAWN T

|| ——— 106! DISPLAY DRIVER
*—;‘: —‘ e PCB, ASSY.
. - \: oAt NUMBLR 4_0 0550 | 4 '";:'7

IW 1164

l DESIGNATOR DATRON DESCRIPTION h PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per fusy.
07 | 20000 ! DIODE Si GP FAIRCHILD INAI4B -
l D38 20000 W " i £
b9 200001 " oo " d =
DIO | 2000 0O “ .o " u =
DI | 200001 W w i i - ]
’ D2 213005 DIODE ZENER 75V.Y%2wW MoOTOROLA BZX79C15 l.
al 250009 Si PNP_ TRANSISTOR NATIONAL 2N S540| !
@2 (250009 [+ . . ; .
I Q3 250009 L 1 4 8 =
@4 INOT USED -
Qs 240009 Si NPN  TRANSISTOR i A MPS Lol 2
QT 240009 n__ z " =
Qg 240009 W " . N
89 240009 s : " 2
l Qo | 240009 P " ’ 4 =
aQn | 240002 N " u ; -
@12 240009 " ' " . # 2
. QI3 250009 . PNP . " 2454-01 -
Q14 250009 " " N ¥ i =
QIs 250009 W " " F -
. QlG I_QS 0009 : " " " " -
NOTES. DATE
SEE SHEET 2 FOR LATEST ISSUE L] TITLE datrm e
™ | e 10061 DISPI-‘élEAYASDSRYIVER
I o = — = mE 4003305 "% |




\/-_ -

PRINCIPAL

DESIGNATOR E:g?%"i DESCRIPTION AARUEAGTS R r::TU;I;CTURER'S. :'ar Xiso
QI7 250009 Si_ PNP TRANSISTOR NATIONAL 2N540| =
QU 250009 " i " " - -
Q19 250009 v " " &
Q20 250009 w . " 3 -
: N
Ml 230062 128 x B BIT STATIC RAM MOTOROLA McC &g 10 I
M2 NOT USED -
M3 NOT USED =
M4 230023 QUAD 2 1/p NOR GATE " MC 14001 BcP 2
M5 280023 QUAD 2 If/P NOR GATE " " =
Mg 280024 TRI-STATE HEX NON-INV BUFFER] " MC 14503 BCP 2
M7 280024 o e w " i ) -
M3 2800 59 DUAL BINARY UP COUNTER o MC14520BCP ! ]
M9 270045 QUAD 2-1 DATA SELECTLS TTL | NATIONAL SN74. LS 157 |
MiIO NOT USED -
Mil 2300 43 4 BIT LATCH /4.To1¢ Line bECODER] MOTOROL A MCI451S BCP [
M2 270048  |QUADI2 I/P NAND LS TTL NATIONAL SN74-LS00 |
MI3 280077  |HEX GATE MOTOROLA Mcias72 [
IN2- ANA OAC0GS TOKsT. 1% Cesisoe Netwood | BECKMARS TG4 -I- R3AOK N
NOTES. —
datron e
SEE SHEET 2 FOR LATEST ISSUE OmAws TTLE
. | T 106! DISPLAY DRIVER
= - =t e PCB.ASSY.
e = M 400330 (6" 7
W Tiea
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No MANUFACTURER PART No. Per Assy.
JI 571095/¢c |i6wAY AF/3M RIBBON CABLE| DATRON ] /
J2 605i02 54 WAY DIL SKT. GOLD CA CA - 243 ~ 105D !
605 060 14 WAY DIL SOCKET ASTRALUX oR JERMYHN IcL 143 - S3T 3
60506] 16 WAY DIL SOCKET " " IcL 163 - SET 5
605 0e4 124 WAY DIL.SKT. TIN PLATE AUGAT 324- AG39D 2
TPI - TPG 540002 22 SW6 BTC WIRE AlR
590004 SLEEVE — PTFE HELLERMANN ELECTRIC |FEIO A[R
410097- 5B |Pc8 ]
620007 TEST POINT TERMINAL MICROVAR c 30 5
NOTES. DATE
detron e
s: SHEET 2 FOR LATEST ISSUE :::;’:D '"‘I’OGI DISPLAY DRIVER
= il PCB. ASSY.
S REE 400330 |77 7




: DESIGNATOR EAA\;?ON’:. DESCRIPTION :ATSSLP:CLTURER :':F?;JZAOFTURER.S ::' 250
Rl ) NOT LSED i
l RZ 020001 P.IC. THERMISTOR MULLARD VABGSO 2
Ra’ 020044 2 |[AMo 14 MF ACT T C1sET) 74
1 R4 D lako4 1% MF ACT _
; RS o006 IOM 5% Vaw CARBON [MULLARD eR25 I3
. Re 000322 3KD - . " " 2
R7 . loooioe IOM__» " e " n =
j R8 oIG! 9K7G | % SOppn MF. HOLCO HE 1
. RY : 090001 P.T.C. THERMISTOR MULLARD VABGSD =
RIO NOT USED =
'1 RIl oo 106 IOM 3% V4w CARBON |MULLARD ICR2™ -
X R12 000563 56K " " u N " 2
. RI3 000563 soK " . " ] n -
: RI4 000104 100K = " - » " (3
!] RIS 000243 24K ¥ " ! " " }
.‘ RIG 000CB2 oke " v I ! ; " !
RIT7 000103 10K " " " " I 3 ]
5 RIB 000107 loomM " " " i " !
RI® oooto4 100K _ " " i i n -
'- R20 041505 ISM % loortm CF ALLEN BRADLEY cc 2
£29 RZ1 041505 IsM_ " ' " " " -
i R22 000222 2K2.5% Y4aw/ cARBON [MULLARZN CR26 2
":' RZ3 00039 a2oR " » i [ = it ]
i . | NnOTES. I:j? I?r:go |Glr957 it datr-m
2‘ SEE SHEET 2 FOR LATEST ISSUE rel.?'s' mp\g{gz ?%’ﬁq 1] JE—’D-_IB e mmm——
] - 1 ze | 3 | #. "5 [e "7 I's 95 [l | u_|I2 F.g"’gﬂ— 1oct OHMS RCB
tco  |AFAsen|Soti0 |ecops 7 |Braleon| o33 ot | TR | P | ST 110D IS i24] 34 | 176 -
e |5-1276]21-2-75(4-5.77 |70-6-79] 13113 |25 1029 3-1- Bo|c reaed]18 4 80]3.6.80 [20-es0] 12128 __] 1 g T
. ) Mz 70 |ro [ Mo | [ Y Mo LM 1™ ! " AOO033) ]2 o |2
6ESIGNA‘TOH DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. * |MANUFACTURER PART No. Per Assy.
g24 070023 57TKT77 01 Yo wngswoonn, | MANN t
R2S 070004 STTK7__O+17 WiREWOOND, |MANN L
R2G 063204 200k PoT CERMET BECKMANN 12 P 2
R27 065204 200K« - - i =
4= 00OI10% IM 8% Y4w caxpon  [mMursen CR286 4
RZ9 o70082 S5KT77 _ O-1%% wWikEwounD |MANN 1
R30 00| K 2839 0% wikewound |MANN 2
R31I o100 12832 0% " “ it
R3? 000332 3KA S%. Y4AW  CcAcBRoN NULLARD ce2s \ |
Raz ooo154 150K 5% Vaw CARBON |MDLLLARD ce2s. ! !
R%4 00056 5GOR & = . . " . \ |
R3S opnolos IOM 5% Y4w carsoM |Mutiagn CR2S ; —_=
R3G odl00s 1IOM 1% 1O0ess C.F ALIEN BEZADLEY cc !
RS7 090049 |BMI MATCHED  PAIR  HOLCO 1 | PAIR
rR28 1M =
R ESNV 4 ; + V. -
R4A0D %y F.5.V. e
R4 000413 A7K S% YawW cAREDN [MULLARD CR25 3
R42 000%24 c20K" " ‘ " ! !
R43 o044 T7S lq7K " [t " " -
Raq 000102 1K » n ol 0 " 2
R45 oooi102 IK._ & n . h v : -
%:Tg;s-_ coose2 Ko ! " " il - 2
poa el H p T M el T et s . Lio-1o-18 dotron e .
SEE SHEET 2 FOR LATEST ISSUE - j 4 Sl ' L [onnmr i : . :
= v #——-ﬂ-ﬂ‘—m 106! .omws PC8 A%ay,
=2 - - ke g ORAmng . sary
R : - o 400331 J 32
T =i




. . S = e
DESIGNA 5 ol .
GNATOR E:;;i(:: DESCRIPTION T :ATESLP:CLTURER r::;JL{:FTUR[&\; ':;.\zszs.o‘\
rA47 oo04713 47K ST Yaw CARBON |MULLARD CRZS W~ —
RrR48 0o add 43K L " " " " . i
| |e42 oo 392 Ak " " " " —
RSO 000 562 sKe " " " I " -
RS! oo 105 1M voon " a B SN
RS2 000 104 ook " " " " N
| [l —— |
I R53 oconz13a 27k "M I - " 2
RS54 ooolo4 ook U " L I —
R55 [==t=1N=} I M i " " " -
I RS5G 000824 szok " " b 1 “ |
R57 ooo o4 oo " " " h " -
RS8 0oo213 z1k v " " i " o
RS2 oo 104 == T It " n _
I RGO coo123 T L no " " : P
Rl 0oO334 330k "M " " " | |
RG?2 000222 zKkz " h i " -
l RG3 oocozz3 2z v " . " |
RG4 000333 2R " n " o = >
RGS ccoB?| azog M W . " iz ]
RGG |ooolos M . s . “ -
l [RGT ooo4l4 AloK. " 0 u “ B \
(4N | 000124 20K+ " 5 ; - :
RG9 ) 000103 1ok - " " " " -
NOTES. — _|
I 10-10- 718 datr‘m | MLEETROMICE L1D
SEE SHEET 2 FOR LATEST ISSUE - DRAwN = \J e
o oo 1061 OHMS. PC.B ASSY
l cunp uatl .Ml:s‘qc)oﬁ\ ‘ 4 "‘;'" 2
i DESIGNATOR DATRON DESCRIPTION ‘ PRINCIPAL MANUFACTURER'S No. USED
PART No MANUFACTURER PART No Per Aasy.
| R70 copeal PROR 5%, 'faw CARBON - |MULLARD J CR25 I
! | R7! ocoolo3 ok 5% ‘faw CARBON | MULLARD CRZS - ;
R72 000333 33k 5% !Jaw CARBON _ |MULLARD CrR2S —
R73 000823 @2k 5% /AW _CARBON _ |MULLARD CR2S t
! R74 | oooi06 oM 5% Yaw CcARBON _ |MULLARD €r2S -
AN 09 00!7 100k x 7 2 NETWORK | BECKMAN 764 -1 - RIOOk I
A .
NOTES. ) 3. 6.80 dam PSR .k“ |
SEE SHEET 2 FOR LATEST 1SSUE Lol | o
l - B 1061 oHMs PCB !.\ss'r u‘
teo : eOVAD !
S s o 400331 _?;.,[ sl




-]
DESIGNATOR i E:;?(m_ DESCRIPTION . ';AFXL*S'FP:CLTUR[R :,,.::TUZAOCTURER.S_ :f:, :5,5[,
(<} 120028 47 oopF 2ol (00V POLYCARE |Winih VS B \
cz |1zoe2 6 &BOpF 704 ooV POLYCARS |W/IMA FKC-2 Mind |
c> 102470 4TpF SooV CER CI3C ERILE eol 2
L 102470 47pF SooV cEr Disc ERIE Bol _
cS 02222 2n2F SO0V _CER Disc |ERIE o _-I___._H
c&e oo ‘OIufF 250V CER DisS ERIE R
cr 120022 InsE 205 100v POLYCARB | wimaA EKCZ MIN )
cs 120014 2:2ufF 0% G3V POLYCARB| ASHCROFT AZRZZZIB. 2
co 120014 2:2uF “ . - | =
clo 1Hoo!l3 0-1uf  |0% 250V POLYESTER| MULLARD czao AE/PiooK =
cil 15000! 270E  20% 1GV DIf TANT |UNION CARBIDE K22 E G 2
ciz 101 103 OluF 250V _CcER _Disc |ERIE = -
ci3 150001 22ufF 2o% 16V BIP TANT [UNION CARBIDE K22€iC -
cia 1ol a3 fOluF 250V cER DISC ERIE mo -
cis 102100 IDpF SCOV_CER DIsC u . 2
Cle 102 100 [QpfF - i ¢ ' q -
Cc\7 102102 \nF “ " f i . A
ciae 120021 0:47uf 10h G3V POCARE [ASHLROFT AZB41118 [
ci2 150014 CEO~A 204 35V DiF TAMT |UNION CAERIDE KREBE3S |
c20 1S001G luF  20% 35V nie TANT |UNION CARBIDE K IROE3S |
c2Z| | S 0020 104F 20% 25 DIP TAMT |UMICA] CARBIDE KIDE 25. .
c22 101103 ‘OluF 2S0v cER DISC ERIE aol -
c23 (50020 tOuf 207 25V DIP TANT |UNION CARBIDE KIOE 25, —
NOTES. Ty o=
10-10-18 dE!tJ"Dﬂ 1cTRocs L1
SEE SHEET 2 FOA LATEST ISSUE DHAWN B.J. [T
- | 1 I T 106! OHMS PC.B  ASSY.
= T :
B T doonsi |G w12
v T1ma
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. . MANUFACTURER PART No. Per Assy.
cz24 10210} 100pf 10%. 500V Cse Disc LT coo 2 '
c25 162101 opf - M BE _ u - .
ce6 10210] 100pF * " " N " " -
czy 110013 100nF 99% 250v POLYESTER | MULLARD ceroAe /Piocok ==
c28 104025 100nF “30/ 5OV CER Dist- | SIEMENS B27449. |
i -
DI 213001 1oV Sw ZENER MDTOROLA INS347 4
bV 21300 oY i " b A Sihis
D3 ) NOT LSED ]
&4 NoT USED
s} NOT useD
DE NOT USED
b7 210027 VT 400 mw ZENER MULLARD BLYB@BCIV? 1
e 200001 Si_G-F lEAIRCHILD RS =L Bl
,na NoT USED
DIO 213001 oV Sw_ZENER MOTOROLA INS 347 -
DIl z13col jov_ " " “ " _
DIz Zooool 5 G.P FAIRCHLD NaAg e =
D3 & NOT DSED
D14 200008 5] Low LEAKAGE FAIRCHILD IN458A 3
bis 20000 B8 5 ' L] ar i —
DIt Zioo1s V5 400 e/ ZENER __|MULLARD BzyBEcIVS !
D17 Zloizo 12V _4Aoo mw ZENER “ B2YBBC!I2 I
NOTES. = DATE
o | 090N womaw |
SEE SHEET 2 FOR LATEST ISSUE onam g J. FrLe
= [ [eeee 10G] OHMS RCB AsSSY,
e o —] APPROVLO
— _“'_____'_-L’—' e ‘7 i




SEE SHEET 2 FOR LATEST ISSUE

s

Ltco

oATE

cuan

(AT

]
L |

DESIGNATOR E:g?ONr:. DESCRIPTION ;TzSLP:(:LTURER :"::.I':JE:.CTURER'S | ::' :5"50

nie | zoooo! 5 G.P EAIZCHILD I— ~ __'
w1k} Zoooo | S u u [ =
ne2o 200001 Si v ” ' - |
b2 200001 53 " a . -
n22 200001 S . 4 ' _
D23 200001 s " v “ -]
b24 NOT USED i .

bh2s 20000 si . " . -

DZG Zoocool! si ¥ ! " I

De7 200001 si GP. i " -

D28 200008 Si. Low LeakAGE - INASEA -

at 230027 N-CHAN J FET SELECTED | TELE DYNE U3IAE. 7

az 230027 " I n I ] -

Q3 230027 v " , " . —

Q4 230027 ' n " " . =

Qs 2300072 N-CHAN J FET SILICONIX UI84E G
QA 230027 N-CHAN J FET SELECTED |[TELEDYNE UBI4AE =2

a7 230027 * n n I n -

as 2 30002 N-CHAN ) FET SILICONIX LIRDAE . -
(ko) 230002 " ! " 4 -
Qlo 240017 A0 NPN SUPERMATCH PAIR [NATIONAL LM334 I

Qil 230022 N-CHAN o FET SILICORN X Laoa !
NOTES. uany

10-10-78 dat‘rm et Lo |

SEE SHECY 2 FOR LATEST 1SSUE DAARWN a.J TiTue

s T - 1061 oHMS PCB ASaY.

l:'D — s

:...: oAt st 0033 Is b:-ulg
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S Mo, USED

PART Na MANUFACTURER PART No Pet HAasy.

Qe ) NOT USED
Qi3 240012 51 NPN NATIONAL ZN3053 |
Qiq |230027 N-CHAN  FET TELEDYNE USI<E -
QRS 250001 51 PNP NATIONAL BC 214 2
QG 250011 S| _PNP NATIONAL B 327 1

Qi 1240001 Si NPHN NATIONAL BC 184 2
QB 240001 Si NPN NATIONAL gciad -

QI 250001 S1_PNP NATIONAL BC 214 =

azo 230002 MN-CHAN J FET = LICoNIX UInSA4E -
Q21 230029 N-CHAN “J FET. S1LICosX J3I0D =
Q22 2300292 N-CHAN J FET. S1LICONIX J302 =
Qg3 230002 “ “ " vi%94E = !
az4q 230002 o L L hb =
Q25 230029, . " o 3300 —

ATt :
T ome | 0N v

cwecaED

TITLE

106 OHMS = P.C.B. ASSY,

DRAWING

=t 40033 ls-’?—"\z
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OESIGNATOR DATRON DESCRIPTION PRINCIPAL .
PART No. MANUFACTURER :-A:r:‘TUL,;CTUH[R s :"' K‘SLD
er Y ol
mi 280022 QUAD BILATERIAL swiTeH | MOTOROLA MC 1do16 Bop [P —
MZ z2ec02 e " W i ¢ @ _
- S—
M3 260069 All 0P AMP NATIONAL LF 41l cH \
A I—
M4 260026 OP AMP NATIONAL LMZ12 \
I M
M3 2BC0OZ5 m’_mn AWALOGUE -su.;’lT\‘:.H MOTOROLA MC 4066 BEP 1
MG 2B0OT2 MaTABLE /ASTABLE MVIBR |R.C.A. Cb Aol AT ]
M7 280015 UMD LATCH MDTOROLA MC 14070 BC P i
MB Z80015 " . " " =
MD 2B0oall DUAL D FLP FLOP MoToROLA MC 14A01% BCP \
e a—
\
NOTES
pven =
G-12-78 leJtl"Dﬂ dhicimbmics 10
SEE SHEET 2 FOR LATEST ISSUE D awe i
B J
1 ] 106l OHMS PCB ASSY
1e0 arrniivil
aang DRAWING Wiy
= oATL wusng R 40033| llo o |2
JW. 1164
o
D-ESIGNA'i'OR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’'S No. USED
PART No. MANUFACTURER PART No Pep Pesy.
RLI 330019 RELAY 9P 2W 7v HOLD-IN |PEB SEE DRAWING \
400379 /2 Wire [TreminaL AssY G
MO0 - © oHMs PGB 1
459112 RELAY BRACKET. KbhP |
512999 1/0:2 PTFE INSDLATED WHITE. TNPE C 280w a.
540002, 77 WG TINNED CoOPPER WIEE. Alr
520001 SLEEVE MAYCABLE & 3-0 |HELLERMANN ELECTEIC HIS K 20 ~w BLK WHELSVY =]
580055 SlEEvE £1-Q SIL.RUBEER |HELLERMANN ELECTRIC HIS CoNT. BLACK 20 mm
= Ld
520004 PTFE  SLEEVE Alrz,
[Aeris=]l F.AY, TERMINAL MOLEY 0Z2-04- 1875 4
571095/ ¢ | 16 WAY AP[3M RIBBON CABLE | DATRON ]
GO5C 60 |4 WAY BiL _SOCKET ASTRALLX |CL- 143 - S3T. s
Go506! |G WAYDIL SOCCKET ASTRALUY ICL- 165 -S6T, il
S GO5053 (2 WAY PoLARISED =socxer |[MOLEX zZ-0Ol1 - 2125 \
NOTES. '
‘ — , - ™ dab'\m ALICTWOMIES LYD
SEE SHEET 2 FOR LATEST ISSUE - L
= oGt OHMS PR ASSY.
o ad
400331 1 eJ2




L
|
DESIGNATOR DATRON ,|DESCRIPTION H PRINCIPAL MA F 5 SED
PART No, : MANUFACTURER DAY M URER s . ;"w
]
-
G 11004 seppw M3XGwm STEEL FDZIPAN ZINC PLATED .GKNL |
613005 WASHER M3 INT /SHAKE PRoOF]| BN DISTRIBUTORS ZINC. PLATED 2
615002 NOT M3 FULL HEX STEEL ZINC PLATED |
GISO05 NUT 3-48UNC Fuu. HEX [STEEL " " 1 .
GIT7010 NYLATCH PLUNGER HNSP |oRpre Feom c.J.Fox 4 Sows. |HN3P -32-4-1 4
eIi101 | NYLATCH GEOMMET HNSG HN3G -32- | 4 |
6l 8oo2 |tos MOUNTING PAD JERMYN TOS}8—~ 0040 \
G20003 ISADER PCH TERMINAL LG | HARWIN H2108 A =]
310024 STANDAD STEATITE miSuL BEAD |PAEK ~ ROVAL PORCELAIN  Co TVYPE No 2 (m SWa) 8
G20007 TEST TERMINAL MICRDVAR - c3o n
NOTES. k oAty =
I( - 10-10-188 datr‘m LECTROWCE LTR
SEE SHEET 2 FOR LATEST ISSUE ' o . [ TR T
™ cusio 106l OHMS | 'PCB ASSY, . <
1o = . y
oaTt < ul o b l _ want
2 oATe st 400331 12 o j2
Sty —




DESIGNATOR DATRON DESCRIPTION : PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy
RI | 000103 [0k 5% VaW CARBON | MULLARD [cr2s \
R2 000104 |00k 5% V4W CARBON |MULLARD |cr2S ) 4
R3 000104 100k 5% VaW CARBON _|MULLARD cR25 =
R4 000104 (ook 5% Yaw CARBON _|MULLARD CR25 =
RS 000104 100k 5% AW CARBON _|MULLARD cR2S <
1 R———
AN 090017 |Dol‘i7ﬂ°‘l£TW°RK_ BECKMAN 764 - |- RIOOK 2
AN2 020017 look x7 2% NETWORK |BECKMAN 764 -1- RI00k. -
cl _:_lsoo_oz _ [1owF 20% 1& Vv DI V DIR T TANT | UNION CARBIDE KIOEIG )
cz 1150005 |2y2F 20% 16V DIR TANT UNION CARBIDE K2R2EIG .
c3 150008  |470nF 20% o, 35v DIR TANT.|UNION CARBIDE KRATE3S 0
c4 [too0S |OnF_20% 250v POLYESTER, MULLARD C280 AE PIOK )
cs  |150016  |WF 20% 35v DIP. TANT. UNION CARBIDE KIROE3S 5
ce 150016 WF 20% 35V _DIP. TANT.| UNION CARBIDE KIROE3S -
o |1soole  wF 20% 35v_DIR TANT.|UNION CARBIDE KIROE3S _
s |150016  |WwF 20% 35v DIP TANTIUMOM CAEASR KIROE3S =
cg |1soole _llﬁ_F_ﬂ‘/.jy&P.T_ANT. UNION CARBIDE KIROE 35 —
NOTES. _—
1.2.80 T dotron e ,.nj
SEE SHEET 2 FOR LATEST I.SSUE T ) 5 b 5 3 I lo l ” DHAWN ”_- N TILE |06|
e A ?HE%L e 332111-';&?22\—;53%:;%—“9— SeolrRos TeB I
> v j_pp_JIp' _!9.:11‘17: '_jr'D— wmn’ 400332 I 2 'ZJJ
DESIGNATOR DATRON DESCRIPTION . PRINCIPAL MANUFACTURER'S No. USED
PART No MANUFACTURER PART No Per fasy
DI 20000I ~ [75mA 15V 6P Si DIODE [PAIRCRILD INAI4B |
Mi _‘__"2‘8—0'0? o }-FIQ_IP_FEAQ@CE AbAFOR MoOTOROLA  |MC6BRIP L
M2 290003 555 TIMER FAIRCHILD LAS55TC ! ]
(M3 270050  |HEX INVERTOR L% NATIONAL DM74L50 4N 2
M4 270046 __ |QUAD 21/P NANO LS |NATIONAL ~ |pm74aLs00N I
MS 270051 puAL 4 1/ AND LS NATIONAL. DM 74 LS 2IN 1
M6 270050  |HEX INVERTOR LS [NATIONAL DM74L504N -
M7 “[280015 _|Quap D-Type LATCH  |MOTOROLA MC 14076 BCP 5 |
M3 230015 QuAD b-TYPE LATCH MoToRolA Mc 14076 BCP =
M9 280015 QUAD D-TYPE LATCH _t_MOToROLA MC 14076 BCP -
Mo 280015 QUAD D-TyPE LATCH MOTOROLA MC 1207G BCP =
Ml 290080~ |9 |2716 EPROM PROGRAMMED |DATRON - 182716 (290080~ I55) |
Mi2 280015 lQUAD b-TyPe LATCH MoTOROL A | mcia076 BeP %
IE 280015 QUAD D-TyPE LATCH MOTOROL A MC 14076 BCP -
Mi4 280015 QUAD O-TYPE LATCH MOTOROLA | MC 14076 82P -
Mi5 280015 QUAD D-TYPE LATCH MOTOROLA MC 14 076 BCP -
Mle 280015  ° |QUAD D-TYPE LATCH MoTOROL A Mc 14076 BCP -
M7 280024 TRI- STATE HEY. BUFFER [MOTOROLA MC 14503 BCP B
MIg 280024 1R1-STATE HEX. BUFFER MoOTOROLA Mc 14503 BCP -
Mi9 280024 TRI-STATE HEX. BUFFER |MOTOROLA MC 14503 BCP -
M20 280024 [TRI-STATE HEX. BUFFER |MOTOROLA MC 14503 BCP - g
m2l 280024 TRI-STATE HEX.BUFFER |MOTOROLA | mMc14503 BCP -
NOTES. DATE
1.2.80 datroN wemme
SEE SHEET 2 FOR LATEST ISSUE DRAWN |L-_ TiTLE
= ] | ] B0/ PROG PCB. ASSY
tco arrmovi 0 : '
|_::: t——i — e | 400332




- - . ==

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

mzez 280066 250G % 4 BIT STATIC CMOS RAM  SEE DRAWING 2

M23 2800 b6 256 X 4 BIT STATIC CMOS RAM| SEE DRAWING -

M24 280024 TRI- STATE HEX. BUFFER | MOTOROLA MC 14503 BCP -

M25 2800724 TR}- STATE HEX. BUFEER | MOTOROLA MC 14503 BCP -

M26 280024 TRI-STATE HEX. BUFFER | MOTOROLA MC 14503 BCP -

M27 280024 TRI- STATE HEX. BUFFER | MOTOROLA MC 14503 BCP -
©20007 TEST POINT TERMINAL MICROVAR C 30 9

J3 605051 4 WAY POLARISED SOCKET | MOLEX (22-01- 2045) 6471-4 -1 i

Ji,Jz 605102 24 WAY DIL. SOCKET GoLD| CA cA 24§ 10SD 2
605064 24 WAY DIL. SOCKET AUGAT 324-AG 39D 1

- 605060 14 WAY DIL. SOCKET ASTRALUX or JERMYN IcL 143 53T 4
60506 16 WAY DIL. SOCKET ASTRALUX oR JERMYN IcL163 -56T 8

J5 573120/c 24WAYAP/3M RIBBON CABLE, DATRON !
605050 40 WAY biL. SOCKET AUGAT 340-AG 390 !
605059 8 WAY bDIL. SOCKET ASTRALUX IcL-083-56T )
605063 22 WAY DIL. SOCKET AUGAT 322-AG39D 2

J4 605 002 ]6 WAY DIL. SOCKET ASTRALUX ICN-163- S3G 1
606005 SOCKET CLIP ASTRALUX RC-74 J
605056 CRIMP TERMINAL. MOLEX LBO9 - TL |
400379/l WIRE [TERMINAL ASSY 3
410100- 4A | Pc8 |

NOTES. T

1.2.80 datran .o
§_F.E_S_HIEET 2 FOR LATEST ISSUE DR AwS lL~ T
s | | CTea— 106!
tco — ®cb/ PROG . PCB. ASSY.
ol T ——n 400332 | 4 ":'"4

cen




: 1 .
DESIGNATOR DATRON !f)tSlJRIPU()N PRINCIPAL :MANUFACTURER'S ‘No USED
PAHI No 1  MANUFACTUHKER lPAHT No Tur Assy
— A ,, | . 1
(R} 9__0_9\23 I2K 5% V4w cagemON. i MuLLAZD icz'zs' o |2
R2 o __ NOT usep L ot N =
ea 000339_ Taka 5% /4w c.Av_Be.u , Mutiaen L cens 3
(fa R Netoess 1 o B 3
es i ,}5925 ..!.2__‘?.._;_’-"-’_ Yaw. CARBON. i__y_qu_.Azn B _ ee28 -
ec _ ;000222 Jok2 b taw caceon | munisen . _ce2s J
er | Novusen T ' ) -
RS 4 | Nor vsen N S -
3] o - [T | S | — - -
Rio 000s62 = 5% 'Yaw cARBoN | MULLARD ____|CRes )
R _ 000103 JIOX. ! s'%h Yaw cARSon | MULLARD lcr2s 4
R12Z ;000105 IM 5% ‘4w caRBON. MULLABD - CRZS 1
Ri3 |NOT used . ) -
R4  |ooolos 10k 5% Vaw CARBON | MULLARD cRr2s -
RIS i . Novwseb .l -
R 000332 _|3k3 5% 'Yaw CARBON | MULLARD CcR1s _
RI7. __._WL . (NOTwWsED L i} =
RIS ~_ _|oooe8i eBor 5% 4w cmzaon  MULLARD CR2S 1
RI9  loood32 3k3 5% Yaw CARBON | MULLARD. CR2S -
Rzo  |ooojo3d _ |iok  s% Yaw CARBON | MULLARD CR2S .
R2/ __ |oocoloa _ lok 5J 'Y4w CARBON | MULLARD cR2s -
NOTES. DATE
2 MaY 19 datf'ﬂ'] socraemes Lre
SEE SHEET3 FOR LATEST ISSUE - % TILE ZUAR WPUT ASSY.
o : nul'ru___ _rgss ”%7 11—979 I:S_e T 1061/71
::1: z,mv_n‘n i  SRE v lz;;?. "0 uar T :::4-005& ] a"Cs
W 1164 = -
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S Mo, UBED
PART No. MANUFACTURER PART MNo. Por Aswy.
cl 150022 2,2F. 207, 3Sv_ DIP TANT. | UNION CARBIDE K2R2ESS i
c2 NOT Used -
c3 NOT USED -
ca 1Is0020 IOpF 20%25V. DIP. TANT. | UNION CARBIDE KIOE2S !
cs oz lol == 1; lo¥, s00v. cER. Disc | ITT coio ]
Ce li1oot3 |OORE 20%, 250v POLYESTER| MULLARD CZROAE PIDOK !
cz I500 14 680nF 26/{,35v DIP TANT | UNION CARBIDE KR6BE3S |
1 Y | I | : =
(- B ' L o
I e _ S -
[ | _ |t = L
B ! e === —<lfe - -
S— TP __._E_ I _'L = aEEEEEE =
L r _ . i i = S ___l_ _ ——
_ ] _ = e
B 1 = :
i I = F=S N G
| L [
NOTES -

3
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUF ACTURER'S No. USED
PART No MANUFACTURER PART No. Per Assy
o 20000} 15mA 75V GP SiL DIODE FAIRCHILD — N8 - B——
D2 o ____NOT USED - s
=¥ 20000 I5mA. 715V GP SiL DIODE FAIRCHILD - INA |4 B -
I b4 | o .__| Nov ueed B T —— e - =
D5 1200001 775"".' 7S¢y GP &i DIODE | FAIRCHILD IN4148 -
: B IS5y GP 8&i_DIo __(FAIRCHILS ST RERPE] (W Se |
: [=Y7) __|2ooool _ 75mA 7Sv 6P si DIoDE FAIRCHILD IN4148 -
D7 20000! _A_L_'l_ﬁ_mﬂ_l"sv GP Si Diobg FAIRCHILD __|INgl48 -
—r i 2 S ! P i _ =y = - o
| T e
1 e 1 —— s 4 = f' e —— — = - —
]
' al 240001 SL NPN TRANSIATOR | MATIONAL &c‘.lM/ TO\R 2
A= 4 . - 4 eizeorall SoEmma o 10 S
2 <V . , Not vsen i ___ e o R Rt
. 63 { 250001 S PNP TRANSISTOR | NATIONAL 1&(.744/10;5 1
- =t . ! . - it = 2SR, =
a4 ) NOT LSED. | ' —_
— —+ § b . —_————t—
&S ! | NOT USED i s e I
: (eI ,24000i ,Si NPN TRANSISTOR | NATIONAL. o x®4fTo® =]
=z I 3 . e N | J(_ S—
. M , 280011 DUAL D FLIP-FLOP  MoToRroLA _____|MClao1s BCP i
4 NS 4i ; - bl 2 = t : s R ——
S i It 3 ERSEECIELE SNTIPD, | SIS RN,
I GO4DdDH CON. PIN STRIP OF ID WORIZ TYPE AMP 163740-8 2
=, g i : ; U NSE S [ —
32,33 GO5052 |Bwsy PoLagieeD  SOCKET | MoLex | (22-01-2085) 471 -8-1 2
NOTES - s e
. \EMAV 19 datron fectaomcs 110
set 5“‘”,,319_"‘ LATEST _'[Ss‘" | . | . . < N : Wit "' PEAR INPUT ASSY.
il 1 H BT
| A | ; i | e AODD | 1061/71
e { f ¢ ! oA _ _{mm‘ T S
Chan o [ ' ] i ! 7 MAY 12 wamn A0 DB6 5 o 8
N L | | I L ST el TR o= P |
4 - #, lina
4 | .
DESIGNATOR | DATRON iDE SCRIPTION OHINCIPAL "MANUFACTURLRS No USED |
| PART Nu MANUFALTGREH \PART No Per Assy !
T 3 1
J4ile | 04033 L FLAT WAFER FIN (4 WAY GOLE) | MoLex . 22-21-12041 /GotD B -
q J5 605051 __ 4wAY POLARISED SOCKET MOLEX e2-o-204s 0
I o = 2y | euEE P= o e EUNUI SR .
400312 /4 | WIRE /[TERMINAL ASSY HOLDEN coeps
| 400312 /4 | [WIRE/TEEMINAL A% ; HOLDEN coeD: s
Ano31e/5 CWIRE/TERMINAL  ASSY HoOLDEN COBRDS
. il v = _\'—__ A B —— = S — e _— —_— — -‘
. - S 1 ‘
SCECON Y - - ———— - Lo = LTt e e
H eLl o 55Q0|a o | E_ELAVEP;)J Tv HQLI?_-IN_I* Pda SEE DRAWING |
3 RL?2 . 3300192 RELAY 4P2W v HOLD-INiPdB LSEE DRAWING S
RLY ¢ RLA i NoT USED . : :
! - - I e o e e T Sy . .+ R R LY A
410106~ ComponenT PCB | __ I | B !
4aio0132-4 RELAY P.c.B. - i ! I l
! . - | R | | S
450257 -1 SOLKET PLATE \
450241 -t RELAY BRACKET _ \
540002 225w Tinned CoPPER Wiee AR |
540009 7)1 PTFE INS. WHITE WIRE 14-0 pmm
NOTES. OATE
Is QMAY -19 datr‘m SLECTAONICS LTD
SEE SHEET 3 FOR LATEST ISSUE DR AWN TITLE
= W G Sanyd ZEAR INPUT ASSY
CHECKED
LCO — HSD |06|/7|
saty - - DRAWING st
— ST o 12| 400386 6 = 8
LY. 1104
gt )




Ladho,
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Awsy.
& 520001 SUEEVE. MAX CABLE & 3.0um HELLERMAN ELECTRIC HIBE20mMM BLK HelsYn) \7
!.' lsaooo4 S eevE — PTFE HELLERGMAN ELECTRIC FEIO AOMMM.
!-’ T BO400B T WAY PLUG PANEL MTG PYE CONNECTORS MTP \
i 6OSO0D T WAY SOCKET PYE CONNELTOR® MTS )
I | 505057 ~ |cewP TERMINAL MOLEX - 4809 -GL 2.
GOGOO! LOCKING HOOD PYE CONNECTORS M HN 1
g = BOGOO2. NLT PYE CONNECTORS I MN \
. [@0&003 | | WASHER S _|PYE ConNecroes | MWW 1

(—— | BOS060 |14 wWAY biL_SockeT JAsTRAWY of JERMMN  |IcN-24G 54T ok A28-2023Y | |
ey o = o an S O R L M — e =
Glloo4 _._Sgeivi M3rGoum Srees Posi- NGNS i ZiNC PLATED 7.

.ISCEEW M3yomm Steet Posi-CK ) G.UN Ziwe PLATED 7.

[ Sepew MA% Bum STeel bbai-Pan | G KN Zine PrateD. 4,
Al L B Aol et

|Gl oie

T S -

R
: 1]
Do
i :
|

B
iD
0
=

b D A — . L — - ==
|
— - . _— — -— - - - ‘_. - o - —_
|@12020 STAND-OFF  NYLON M2»19 Tm%mmse, W.K.ELECTRONICS. |TRI/GaS/19/M3/T/1 5
% | |
§- pESS . H b . 1 i
HJ l |
NOTES o =
B A MAY 19 datrm ELECTRONICS LTD
;." SEE SHEET 3 FOM LATEST ISSUE umwuﬁ SMH'\I e EAR LT ASSY
1 = 1 i ! 1 o " = Sin| SsSess ; REAR _MEST_ADOY
] - Tes
B -4 I l o il TR o e e - 1061771
. i 4 . N L aremovic
DAYE r l i i [ z“:;:"- sHIL
- - . - i
i o i bbb b T T uaee T 400286 |77 e
: Iw LT
d T T T
F DESIGNATOR DATRON ' DESCRIPTION !PRINCIPAL MANUFACTURER'S No. USED |
i . PART No i MANUFACTURLR {PART No, Per Assy. !
' [
T . P —— g — - . S a + = - J[ == ~
: 613005 WASHER MD INT SHAKEPEaoF 5T GUN DISTRIBUTORS ZINCG. PLATED 3
2 - A2 e el S MR e s
{" - o . - = A et a = s
e e e e e T e
I NUT BBA FULL HEX STEsL ZiNG PLATED 2
__iWLT M3 FOLL HER STEEL. | o ZWC PLATED 2

| 1l
-
| |
| i

i
o
i

e e . = PR C——— ____!__.. — da— et 4
- I |
+ . e e s e
; i T )
2 T i M
+ + 4 - P =
| | i
I ! . 2 5 -t TR =
I ; 1 T
=g - B 1| = wvaiE -4 SRS SRR = ;
- o TOODSD DPDT SUDE =wWITCH -IF WAYCOM &-5022.cDO3-0+¥a TRiane”] |
— | Y S — 4 e sewe Lsrvie 2 ¢ PCE MouwT Couthems
= |
SRS R 4~ = e _]_ = : SR SRS SR S S
NOTES. DATE
7 MAY & dat‘m 1LPCTROMNVCE LTO
SEE SHEET 3 FOR LATEST ISSUE . W ™ pEAR INPUT ABAY.
156 I - EweiarD .
ECoO = 1 8 — i '“‘/7]
pyess — l... . = = ===
(T e = ) B = Py Ay T AR A00ABG ‘ 8 o~ 8
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' DESIGNATOR DATRON DESCR!PTION PRINCIPAL MANUFACTURER'S No, USED
N PART No. MANUFACTURER PART No. Per Asty,
! RI | 090054 8k2 -25% I10ppm  MF ACT SEE DRG- |
] R2 ol1rgl 1K@ 19 Vow Stppm MF | HOLCO HBC |

R3 015900 500R 1% 'Ygw 50ppm MF__ | HOLCO HEC |
% R4 012940 1294R 1% 'w S0ppm MF | HOLCO H8C 2
i RS oli470 |4TR 1% Yaw 50ppm MF | HolCO HBC |
3 RG | 090054 Gk 25% 1Obbm _ MF ACT SEE DRG- -
R7 * 000434 430k 5% hw cARBON | MULLARD cr25 |
'1 R3 000394 390k5% Y4W CARBON |MULLARD cCRrR2S i
E R9 o00I03 iok 5% Yaw CARBON |MULLARD cR2S 5
t_ RIO 000155 M5 5% Yaw CARBON |MULLARD cR25 2
RII | 000105 IM 5% 'aw CARBON |MULLARD cRr25 5
q Ri2 | poO!52 ks 5% V4w CcARBON |MULLARD CR25 !
RI3 | ooo224  |220k 5% /4W CcARBON MULLARD CR25 ]
RI4 | 000333 33k 5% V4W CARBON |MULLARD CR25 3
8 RIS | ooolo4 100k 5% 4w CARBON |MULLARD crR2S 6
ri RIG Q00685 6M8 5% Yaw CARBON |MULLARD CR25 !
RI7 000332 3k3 5% YaW CARBON |MULLARD CR25 5
RI8 090053 100k -25% Iobpm MF__ |ACI SEE DRG- |
R19 090053 ook -25% 10ppm MF AcL SEE DRG- -
R20 000274 270k cazBon (32.59%) |MULLARD CR25 [
R2! oco 82! Q20R 5% Ypw CARBON |MULLARD CR25 |
Rz2 1290026 RMs KIT DATRON SEE DRG- [
R23 0p0270 7R 5% Yaw CARBON |MULLARD CR25 ]
NOTES. ) Ttk
# NOT USED ON ASSEMBLIES RITTED INTO 106ls |7.s.79_| datran mmmmj
r SEE SHEET 2 FOR LATEST ISSUE e LA IL—- LLLIE §
s 22 [ 22 o R | AC PcB ASSY
l_ rco |1730 |i8O1 | . 1 oo
: %‘I_:z_?-’-,w.ﬁ_ﬁ;_-.k(s%___ e SR 400402 12'1;;"?
i DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART Na. MANUFACTURER PART No Per Assy.
j R24 ooolo7 loom 1G%  Yaw CARBON |ALLEN BRADLEY ~ lctio | 3
' R2S 00033l 330R 5% Vaw CARBON |MULLARD CR2S 2
' R26 000154 150k 5k Yaw CARBON |MULLARD CR2S 2
5 R27 000334 330k 5% 4W CARBON |MULLARD cR2S I
lj R28 72900126 _MS KIT DATRON SEE DRG- -
R29 000 221 220R 5% Y4aW CARBON |MULLARD cR25 4
R30 000680 Gar 5% V4w CARBON |MULLARD cRr2S 3
7_1 R3I 00056! S6oR 5% VAW CARBON |MULLARD cR25 2
! R3Z 000182 Ik8 5% /AW CARBON | MULLARD CR25 2
; R33 000333 23k 59 VaW CARBON |MULLARD CR25 =
R34 0gol03 ok 5% ‘AW CARBON |MULLARD CR25 =
] R3S 063500 SoR PoT 34's@. CERMET |BECKMAN 7apP 2
' R36 042093 509K 1% 2w 100mm CF_|ALLEN BRADEY s |
' R37 000222 ok2 5% 1AW CARBON |MULLARD CR25 3
g R38 B 00024 120k 5% YaW CARBON |MULLARD CR2S I
l R39 ooplo4 ook 5% VAW CARBON |MULLARD CR25 -
R4o 000103 lok 5% VAW CARBON |MULLARD CR2S -
R4 000332 3k3 5% Yaw CARBON |MULLARD cR2S -
R42 poa 332 ak3 5% YaW CARBON |MULLARD CR25 -
R43 000332 2k3 5% YW CARBON |MULLARD CR25 -
R44 000331 230R 5% 4w cARBON |MULLARD cR25 -
R4S 000680 GgR 5Y Yaw CARBON |MULLARD CR25 -
R46 000472 ak7 5% awW cARBON |MULLARD CcRrR25 !
NOTES s
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USLD

PART No MANUFACTURER PART No Per Assy
R47 092005! 4K7 -25% loppm MF | ACI SEE DRG- |
| R48 090053 BKk975:25% 10ppm  MF | ACL SEE DRG- =
R49 000912 okl 5% 'aw CARBON |MULLARD CR25 I
R50 063500 S50R_POT 38"sq@. CERMET | BECKMAN 72P —
RSI 000107  100M 10% 'Yaw cARBON |ALLEN BRADLEY cBio —
RS2 000122 |Ik2 5% Yaw CARBON |MULLARD cRr2s ) !
R53 000333 33K 5% 4W CARBON |MULLARD CR25 -
R54 000123 12K 5% 'YaW CARBON |MULLARD CR25 (
RSS 000681  le80R 5% V4w cARBON |MULLARD CR25 !
RS6 000103 llok 5% /aw cARBON |MULLARD CR25 -
RS7 000105  |IM 5% 4w cARBON | MULLARD CR2S —
R58 | 000104 |00k 5% 4w CARBON |MULLARD CR25 —
RS9 000120 12R 5% Yaw CARBON |MULLARD CcR25 2
RGo 000120 12R 5% '/4W CARBON |MULLARD CR2S -
Rt | 000222  |2k2 5% /4w CARBON |MULLARD CR25 -
Re2 i 000332 3k3 5% 'aW CARBON |MULLARD CR25 =
[R63 | OORO60  |680R SY  '/sW CARBON |MULLARD CRI& !
|R64 000222 2k2 5% 'Y/4W CARBON |MULLARD CR25 —
RS ooo io! [10OR 5% V4w CARBON |MULLARD CR25 4
RG6 | 000221 |220R S} '/aw CARBON |MULLARD CcR25 -
R67 000I83 |18k 5%  Yaw CARBON |MULLARD cR25 I
[reg | 090053 I8k -25% ftoppm MF  |ACI SEE DRG- -
R69 09005 | 4k7 -25% 10ppm  MF__|ACI SEE DRG- =
NOTES e —
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’S Mo, USED

PART No MANUFACTURER PART MNo. Mer sy,
R10 cooe2r2 2K7 5% 4w CARBON | MULLARD CR25 2
R7I 000272. 2K7 5% Vaw CARBON | MULLARD CcR25 -
R72 000 330 1332 5% Y4W CARBON | MULLARD CR25 |
R73 000 105 IM 5% !4w CARBON | MULLARD CR25 =
R74 000824 820k 5% /4w CARBON | MULLARD CR25 [
R7S 063 504 lsook POT 3k'sa CERMET | BECKMAN 72P 2
R76 090 067 62kG +25% 10ppm MF | ACL SEE DRG I
RT7 coolo4 iook 5% /aw CARBON |MULLARD CR25 =
R78 000225 gM2 5% Yaw CARBON | MULLARD CR25 2. )
R79 ol11o3 lok 1% 'Ysw__ MF Holco Hec !
R80 000 56! S6oR 5% '/4AW CARBON | MULLARD cR25 =
R8! 000101 I0O R 5% YawW CARBON |MULLARD CR2S =
R32 000 10| 100R5% /4w CARBON |MOULLARD CR25 -
R83 000104 lo0k 5%  'Yaw CARBON [MULLARD CR25 =
Re4 000 184 180k 5%  '/aw CARBON |MULLARD cR25 3
R85 opo | 84 IR0k 5% /4w CARBON |MULLARD CR2S ) =
R8s 000103 tok 5% 'Y4W CARBON |MULLARD CR25 -
R87 000153 15k 5% /AW CARBON |MULLARD CR25 3
RZ% 000 680 GER 5% 'aw CARBON [MULLARD CR25 =
Rg9 D00 221 200R 5% AW CARBON |MULLARD cR2S -
R9O 063 204 ook POT %"s®. CERMET | BECKMAN 72P !
R9! 000105 M 5% VAW cARBOM |MULLARD CR25 -
R9L 000105 {M 5% AW CARBON |MULLARD CRr2S -
NOTES. GalE
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED

PART No. MANUFACTURER PART Nao. Per fasy
Ra3 0001225 aM2 5% 'Yaw CARBON |MULLARD CR25 -
R94 000564 5GOK 5% /AW CARBON [MULLARD CR25 2
R9S5 090052 Ok +25% 10ppm  MF ACI SEE DRG- i
R96 09 0052 JK -25% lophm  MF ACT SEE DRG- =
R97 000101 I00R 5% Y4aw CARBON |MULLARD cR25 —
R98 co047I 470R 5% Yaw CARBON |MULLARD R 25 1
R99 000D 82 k& 5% 4w CARBON |MULLARD cr2s =
RI0O 000184 180k 5% Y4W CARBON |MULLARD cR2s -
RIOI 012940 294R |% 'sW  MF HoLco H8C —
RI02 090067 62kG -25% 10bbm MF ACL SEE DRG -
RIO3 000221 200R 5% aw CARBON |MULLARD CR25 -
RID4 000154 150Kk 5% Yaw CARBON |MULLARD 'cre-z_s —
RI05 000564 _|5GoK 5% Yaw ¢ARBON |MULLARD CR2S -
RI0G ollool kOO 1% ‘Yaw 50ppm MF |Holco H8C 3
Ri07 011823 182k 1% Yaw 50}pm MF| Holco Hac |
RIOR 04221s oMl 1%  Yaw Ioobbm MF | ALLEN BRADLEY cc 2
R109 09 0066 Il +25% loppm  MF Acx SEE DRG, |
RI 1O 090066 I0k1 259 10fpm  MF Acl SEE DRG -
RILI 090066 Ik *25% 10ppm MF | ACL SEE DRG =
R1I2 063 504 500k POT 3A&'SQ CERMET |BECKMAN 72P -
RII3 042215 29M1 1% Yaw icopbm MF |ALLEN BRADLEY cc =
RII4 090066 IM +25% IOppm  MF _ |ACL SEE DRG =
RIS Q00153 ISk 5% /4w CARBON | MULLARD CR2S —
NOTES. —
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED

PART No. MANUFACTURER PART No. Per Assy,
RIG 000336 33M 0% 4w CARBON | ALLEN BRADLEY cBlo I
Ri17 000102 1K 5% Yaw CARBON | MULLARD cR25 2
RIS 000I55 IMS 5% thAw CARBON | MULLARD CR25 =
RIt9 000107 I0OM 0% 'Yaw CARBON | ALLEN BRADLEY cBlo 55
Ri20 000102 Ik 5% 'aw CARBON |MULLARD cR2S -
Rizt 063 105 IM POT 3/&"s8 CERMET | BECKMAN 72P |
RI22 000104 look 5% Yaw CARBON |MULLARD CR25 =
R123 090066 977k +25% 10ppm MF  |ACL SEE DRG- -
RI24 090066 977k -25% I10pkm MF | ACL SEE DR&- -
RI2S 0900606 277k 25% 10kpm  MF_ |ACT SEE DRG -
RI26 090066 077k -25% 1Okhm MF |AcI SEE DRG -
R127 NOT USED -
RI28 00047G A7M  10% YawW CARBON|ALLEN BRADLEY cB 1O !
RI29 DOR 059 820R 5% VW CARBON |MULLARD CRIG I
RI30 NOT UsED —
RI3] IR = —
RI132 - - -
RI33 oliool KOO 1% YBwW S0ppm M[F HOLCO HgC -
RI34 oliool kGO 1% Yew Sobbm MR HoLco HEC -
RI3S NOT USED -
RI3& 000Is3 15k 5% Jaw CARBON |MULLARD CR2S -
NOTES. Yo
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DESIGNATOR Il)/\'lli()N |_|)[SCIHI'TI()N % PRINCIFAL MANUFACTURLR'S No USED
PART Na I MANUFACTURER IPART No Per Assy
a0 li20018 ___1!1/¢L5r__go_%, 63v POLYCARB | ASHCROFT _ A2B15218 1
cz | 120030  3820nF10% 63v POLYCARB ASHCROFT o SEE DRG. ] !
c3 | 120021 '470nF 10%, 63v POLYCARB  |ASHCROFT A2B47118 2
o+ 120024 '6uBF 10% 63y POLYCARB | ASHCROFT A28 6828 |
cs 1200 20 \220.¢ 0% 63v_POLYCARB | ASHCROFT A2822118 !
C6 | 150012 |00 20% 35v DIP TANT _ |UNION CARBIDE KR I0E35 ]
c7 12002 | l70F 10% 63v POLYCARB | ASHCROFT A2B47118 -
s 1026280 logbF 5% 500v CER Disc | ITT ~ evio |
c9 102101 100bF 10% 500v CER Disc [ITT cblo 2
cio 1024771 |470bF 10% SCOv CER Disc |ITT CDIO I
Cii | 130020 _|1OpF 209, 25v DIP TANT | UNION CARBIDE |KioE 25 8
ciz | 110013 100eF 20% 250v PoLYESTER | MULLARD lc280 AE PI0OK s
c13 | 150020 |iguF_20% 25v DIP TANT |UNION CARBIDE 'kioe 25 -
c4 | 150020 llouF 20% 25v DIP TANT |UNION CARBIDE ~ |KIOE?25 =
cis. o103 IOnF_25% 250v CER Disc | ITT cbio .7
Cclo | 150003 |47 209 6V3 DIP TANT | UNION CARBIDE K47EBV3 |
c7 1 110013 liconF 20% 250v_POLYESTER |MULLARD C280AE Piook ~
ce 1102108 |pF_¥-5pF SOOv CER DISC |ITT - cDOG !
cl9 | 102470 |47pF 5% 500vCER Disc |ITT cblo o 2
cz0 | 150020  |IQuF 20% 25¢ DIPTANT |UNION CARBIDE KIOE25 -
lcar | 110013  100nF 20} 250v POLYESTER | MULLARD C280AE P100k -
Cc22 1102100  lOpF_5% 500v cCER DISC | {TT CDIo 3
c23 102 100 licse 5% Soov cER Disc | ITT cpio -
NOTES o —
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DESIGNATOR '-DI\T RON DESCRIPTION . PRINCIPAL :M/\NUFACTUHER'S No. USED
PART No | MANUFACTURER [PART No Per Assy
C24 | 102478 |4p7F *-SPF 500v CERDISC| ITT lcpog 2 |
czs | 102478 lap7F t.5pF SO0V CER Disc| ITT cpoB =
26 150020  lIogF 20% 25v DIP TANT | UNION CARBIDE KIOE 25 =
c27 150020 L__o",/p: 20% 25v_DIP TANT | UNION CARBIDE KIOE 25 -
c28 | 1soco016 __!'_;_»F 20% 35v DIP TANT |UNION CARBIDE KIROE35 ]
c29 130071 |150pf 1% 160y POLYST/RENE| SUFLEX [Hs@150/1 — 7/160 2
c30 | 130013 18pF FipF Icov POLYSTYRENE| SUFLEX |Hs18/t = 7/i60 |
c3) fHool3 OOF 207 250v POLYESTER| MULLARD C280AE PIook -
c32 - 110035 220nF 20% 63V POLYESTER| WIMA  IMKS2MIN 2,
€33 iloo3s 220+F 20% 63v_ POLYESTER | WIMA MKS 2 MIN —
c34 __| 102470 AToF 5% SO CER DISC _ |ITT coio i
c3s 120022 |laSF_20% 0Oy POLYCARB |WIMA . FKC2MIN 2.
36 | 120022 |insF 20% 100v POLYCARS |wWiMA FKC2 MIN =
c37 102101 |iook 10% Sc0v cerbISC iTT  lblo -
c38 102100 JObF 5% 500v CER DISC |ITT cplo -
€39 102331 330bF 10% 500v CER DISC |ITT evio o !
c40 150020 I0uF 20§, 25v_ DIP TANT |UNION CARBIDE KIOE2S -
c4l 10103 IOnf 25% 250v CER DIC [ITT coIo ‘ -
c42 | 130072 SpIF -5 160y POLYSTYRENE| SUFLEX HS 9-1/-5s— 7/160 I
c43 130071 ISOpF 1% 160v POLYSTYRENE SUFLEX lHs@i50/I- 7/160 -
C44 150023 334F 20% 25v DIP TANT |UNION CARBIDE ~ |kazezs !
c4s 102150 ISbF_5% _ S00v CER DISC | ITT lepio ]
c4b 102120 1obF 5%  S00vCER DISC[ITT lco o I
NOTES. e
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No MANUFACTURCR PART No. Per fasy,
c47 ilcl1o3 IOnF_25% 250v CERDISC [ITT cblo ) -
c48 (40035 oaF 16 125v SILY. MICA |(TT 454/274 ]
€49 140034 Inf 1% 300y GLASS  |eLECTROSIL CYFMI5 |
€50 110013 I004F 20% 250v POLYESIER| MULLARD C280AE Plook =
cs| 14 0033 SIpF 1% 500v GLASS |ELECTROSIL CYFMIO [
52 110026 6n8F 20% 100y POLYESTER | WIMA (FKS2 MIN i
cs3 jol1o3 [OnF 25% 250v CER DISC |ITT colo —
Cs4 101 103 I0nF 25% 250v CER bisc  |ITT Cblo =5
cs5 140039 ISF 5% SO0V GLASS ELECTROSIL CYFMIO 3
cst 150020 10 4F 20% 25v_DIP TANT |UNION CARBIDE KIOE2S =
cs7 12000/ 2000F 0% 1KV POLYCARB |SUFLEX SNI380 |
csg 140023l 13pF 5% SO0Ov  GLASS ELECTROSIL. CYFMIO I
Cs9 140039 ISPF 5% 500v GLASS  |ELECTROSIL CYFMIO -
Ceo 14 0039 IShF S% 500v__GLASS  |ELECTROSIL CYFMIO —
cel 14 0008 I08F IkV  TRIMMER |JACKSON TETFER VPC ]
B2 140036 Q5hF ikV  TRIMMER |JACKSON TETFER VPC S646 2
o3 40036 25 bF IkV  TRIMMER |JACKSON TETFER VPC S646 -
64 10222¢% 2p2F t.SLF 500v CERDISC |ITT CbOB !
ces NOT USED =
ce6 102220 22kF 5% S00v CERDISC | ITT cbio J
cel o __|NoT UseD : -
C68_ | o103 IOnF 25% 250v  CER DISC |ITT cbIo -
(ol=) 101103 IOnF 25% 250v  CER DISC |ITT cDIO —
NOTES. i
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUF ACTURER'S No, USED
PART No, MANUFACTURER PART No Per Asyy.

c70 102330 | 33l 5% 500v CER DISC | ITT cdlo ]
c71 | MWor usED 25
C7e NOT USED -
c73 NOT USED =
Cc74 102332 3n3F 20% SO0V CER DISC |[ITT chDIo !
c1s |02]02 lInF 10% 500V _cER Disc|ITT cDJO 2.
C76 102102 |nF 10% 500V CER Disc|ITT cplo -
c77 100828 Bp2F T -25pF 100V CERDISC MULLARD 2222 683 |

NOTES.
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURLR'S No. USLD
PART No MANUFACTURER PART No Per Assy
l DI | 220010 Si HOT CARRIER DIODE HP ] | HscH1001/iN6263 4
D2 200008 |200mA 125V LL Si DIODE |FAIRCHILD IN458A 5
D3 | 200008 200mA 125V LL Si DIODE  |FAIRCHILD IN4ASBA -
l D4 200008 200mA 125V LL Si DIODE |FAIRCHILD INASRA =
05 210100 IOv_400mW ZENER [MULLARD BZYggCio 2
DG 200008  |200mA 125v LL Si DIODE |FAIRCHILD IN4SBA -
b7 210100 Iov 400mW ZENER | MULLARD BZYBECIO -
' D3 2200l0 Si_ HOT CARRIER DIODE | HP HScHIoo! /IN6263 -
b9 | 220010 Si HOT CARRIER DiodE  |HP HscHIool /ING263 —
D10 _ [NOT USED. B =
I D 220021  QUAD 29pF VARICAP DIODE | THOMPSON — CSF BBlo92G4 SET oF 4
DI2 20000%_ 200mA 125v LL Si DlopE | FAIRCHILD INASBA =
DI3 | 220010 Si_HOT CARRIER DIODE | HP HSCH100! / IN6263 =
- DI4 | 220020 FET DIobE 100pA Igr TELEDYNE PADIOO 3
' DIs 220020 FET DIODE I00PA Ir TELEDYNE PADI0O -
¥ De | 20000l  |75mA 75v GP Si DIODE _ |FAIRCHILD IN&148 !
: DI7 | 220020 FET DIODE 100bA Ie [TeLEDYNE PADIOO =
NOTES o
17.8.79 datron itEtnoucs yap
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! DESIGNATOR ‘DI\TRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
| PART No MANUFACTURER PART No, Per Assy
Ql 230002 N-CHAN JFET TELEDYNE EEE NG 5 :
@2 | 230002 N-CHAN JFET TELEDYNE U994 JF -
@3 230027 N-CHAN JFET TELEDYNE uaii4 Jr [
H Q4 240013  |Si NPN TRANSISTOR NATIONAL Bcig4c /TOI18 4
Qs 240006 |Si NPN TRANSISTOR NATIONAL 2N3904 /018 7
Q6 250004 Si_PNP TRANSISTOR NATIONAL 2N3906 / TOi2 7
E Q7 240013  |5i NPN TRANS|STOR |NATIONAL Bcig4c /1018 =
: | a8 250008  |5i PNP TRANSISTOR | NATIONAL BC21ac/ 1013 A
Q9 23000 [N- CHAN CURRENT LIM  [sILicoNi X E506 b
Q0 250008 Si PNP TRANSISTOR NATIONA L Bc2i4c /TOI8 =
‘ Qll 250004 Si PNP_TRANSISTOR NATIONAL 2N2906 / TOI8 =
' @12 240006 Si_NPN_ TRANSISTOR NATIONAL 2N3904 /7018 —
Q13 25000%  |Si PNP TRANSISTOR NATIONAL gciac / Toig =
Q14 240013 5i NPN TRANSISTOR NATIONAL gcig4c / toig =
l Qs 240006 Si_NPN TRANSISTOR NATIONAL 2N3904/ T0I18 -
: Qls 250004 si PNP_TRANSISTOR NATIONAL 2N3906/ ToI8 =
Q17 240006 Si NPN TRANSISTOR  |NATIONAL 2N3904 /ToI2 -
E Q13 250004 Si PNP TRANSISTOR NATIONAL 2N 3906 / TOI8 -~
Q9 230035 N-CHAN JFET TELEDYNE LI8e7JIF [
Q0 25000% Si PNP_TRANSISTOR NATIONAL 8c2i4¢c /To18 -
l Q2 250008 5i PNP  TRANSISTOR NATIONAL Bczi4c / ToI8 -
Q22 250004 Si PNP_TRANSISTOR NATIONAL 2N 3906 / T0I8 -
: Q23 250004 Si PNP TRANSISTOR NATIONAL 2N 3906/ TOI2 ~
NOTES. e
17.9.79 dotron e w
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No MANUFACTURER PART No Per Assy.
Q24 240006 Si NPN TRANSISTOR NATIONAL 2N3904 / TOI® -
| @25 250004 Si PNP TRANSISTOR NATIONA L 2N3906 / ToI18 -
92 240006  lsi NPN TRANSISTOR NATIONAL 2N 3904 / ToI3 -
Q27 250003 Si_PNP_TRANSISTOR NATIONAL Bc2lac /Tolg -
Q23 240013 Si NPN TRANSISTOR NATIONAL B8ci84cC /Toig -
@29 24 0006 'S5i NPN TRANSISTOR NATIONA L 2N 3904/ ToI3 —~
@30 230003 N-CHAN JFET TELEDYNE U1899 JF (
@3l 230002 N-CHAN JFET TELEDYNE U994 JF -
Q32 | 230031 N-CHAN DUAL JFET TELEDYNE SU2656M 2
@33 240019 Si NPN DUAL TRANSISTOR |PMI MAT OIH |
Q34 23003! N-CHAN DUAL JFET TELEDYNE SU2656M -
Q3s - 230002 N-cHAN JFET TELEDYNE viog4 JF -
Q36 230002 N-CHAN JFET TELEDYNE UI1994 JF -
Q37 230074 P-cHAN JFET SILICONIX Jazi |
NOTES. —
17.8.79 dotron o
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
Mi 260027 714 OP AMP | FAIRCHILD WATI4HC 5
M2 260027 714 0P AMP [ FAIRCHILD OATIAHC -
M3 2800!5 QUAD D-TYPE LATCH MOTOROLA MC 14076 8cP 2
M4 280015 @UAD D-TYPE LATCH MOTOROLA MC 14075 BCP -
Ms 220011 DUAL b FLIP-FLOP MOTOROLA MC 14013 BCP {
MG 290026 RMS KIT DATRON SEE DRG -
M7 290077 7x DARLINGTON DRIVER |SPRAGUE/ EXAR ULN2004A /xR 2204cP 1
M8 260027 714 OP AMP FAIRCHILD  wATI4 HC -
M9 260027 714 oP AMP FAIRCHILD WATI4 HC —
Mio 2900606 FRE®R SENSITIVE SWITCH |CONSUMER MICROCIRCUITS FX 301l |
Ml 260027 714 OP AMP FAIRCHILD ' PATIAHC -
RLI 330012 - 2 |RELAY REED IA_GUARDED | HAMLIN HE721A5I34 a
RL2 330018 RELAY 2P2W 7v HOLD-IN [P & B SEE. DRAWING 2
RL3 330018 RELAY 2P2W 7v HOLD-IN |P 4 B SEE DRAWING -
RL4 330012 -2 |RELAY REED IA GUARDED |HAMLIN HE721A 5134 -
RLS 3300 (2 -2 |RELAY REED (A GUARDED |HAMLIN HE721AS134 -
RLG 2300 12 -2 |RELAY REED IA GUARDED |HAMLIN HE721A5134 -
NOTES. ORTE
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DLSIGNATOR DATRON DLSCRIPTION PRINCIPAL MANUFACTURER'S No USED
PART No MANUFACTURCR PART No Per Assy.
TPs, Tls. | 540002  |225W6 TINNED COPPER WIRE - AR
| 390004 | SLEEVE—PIFE HELLERMANN ELECTRIC | FEIQ AlR
JI 571095\ C |16 WAYAP/3MRIBBON CABLE | DATRON . ]
J2 605052 B WAY POLARISED SOCKET | MOLEX (22-01-2085) 6471-8- | [
530055 SLEEVE B1-0 SIL. RUBBER | HELLERMANN ELECTRIC | HIS cONT. BLACK SO0 mm
400379/ WIRE /TERMINAL ASSY. !
_ 410136—4 |PcB ) [
450249-2 |GUARD SHIELD |
| 459112-7  |RELAY BRACKET 2
| c0s5056 CRIMP TERMINAL MOLEX 4809-TL 1
| Bi12999  [7/0-2 PTFE INSULATED (WHITE) WIRE A/r
| 59000l ___ |SLEEVE MAX.CABLE (3.0 |HELLERMAN ELECTRIC HIS X 20mm BLACK HELSYN 7
| 520002  [SLEEVE MAX.CABLE  6°0 |HELLERMAN ELECTRIC H30 X25mm BLACK HELSYN I
| eo200I FSV TERMINAL | MoLEX 02-04-1875 2
602004 BREAKAWAY TERMINAL SIRE MOLEX 05- 20- 000! 16
| 605060 14 PIN DIL. SOCKET [AsTRALUX 1cL 143 - 53T I
B | 605061 |16PIN OIL SOCKET |ASTRALUX IcL 163-S6T 3
| 605057  |CRIMP TERMINAL MOLEX | 4809-6L I
_ | S . . ]
| |ellooy ISC_R_E_M}_)_(__GMM STEEL POZ]-/CSK ZN/PLATED  GKN 3
601G ISCREW M3x 8mm STEEL POZI-|PAN ZN/PLATED  GKN 5
NOTES. —
17.8.79 dotron .
SEE SHLET 2 TOR LATEST ISSUE Ty lL— i
o = wew g7l | AC PCB ASSY.
= = 1= TEE 400402 |10 1
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No |Per Assy.
612021 STANDOFF M3x 16 HEX STEEL.| HARWIN _ RGO77- M3 3
TGI3005  |WASHER M3 INT/SHAKEPRCOFIST.  GKN DISTRIBUTORS | ZINC. PLATED 5
Gi30 14 WASHER M2 S INT/SHAKEPROOR ST. GKN DISTRIBUTORS  |ZINC PLATED 2
| ers002 NUT M3 FULL HEX STEEL ZINC PLATED 2.
615005 NUT_3-43 UNC FULL HEX.ST. ZINC PLATED 2
el7olol_ NYLATCH PLUNGER HN3P |0RDER FROM CJ.FOX ¢ SONS |HN3P-32-4--1 4
617011 INYLATCH GROMMET HN3G IDRDER FROM CJ.FOX+ SONs [HN3G--32-| 4
620003 SOLDER RCB TERMINAL LUG | HARWIN HZI05A 2
620005 |CLOVERLEAF PTFE TERMINAL SEALECTRO FTE 15 P20 B
630107 BRASS STRIP 375mm THK %I5-5 RIGHTON Y2 HARD 130 mm
6235_07_ TEST POINT TERMINAL MICROVAR C30 =]
i
i—
NOTES. oAtk
17.8. 79 datron e w
SEE SHEET 2 FOR LATEST ISSUE ORAWN IL_ e
D e R 1 AC PCB ASSY.
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SEE SHEET 2 FOR LATEST ISSUE

DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No, USCD
PART No. MANUFACTURER PART No Per Assy.
Rl 000104 |IoOK 5% Yaw CARBOHN | MULLARD CR25 3
R2 000 103 |lok 5/ Yaw CARBON | MULLARD CR25 |
R3 0o0olo4 100k 5% Yaw CARBON | MULLARD CR2S -
R4 000104 |100k 5% Yaw CARBON | MULLARD CrR2S -
R5 000 lo? 1K 5% Y4w CARBON | MULLARD CR25 2
R6 000561 S6OR S/, 4w CARBON | MULLARD CR25 |
R7 ooolo2 1k 5% Yaw CARBON |MULLARD CR2s -
RB 00 0332 KD S%h V4w cARBON |MULLARD CcCR25 1
ANI 090017 100k 7 2% NETWORK _ |BECKMAN 764-1-R100k !
Cl 150015 IQuF 20% 3Sv DIP_TANT. | UNION CARBIDE KIOE 35 3
c2 104025 180nF 792/ 50V CER DISC |SIEMENS B374 45 5
c3 150015 IQuF 207 35y DIP._TANT. | UNION CARBIDE KIOE 35 -
c4 1So01S IOuF 20% 35v_DIP._ TANT. | UNION CARBIDE KIOE 35 —
cs 150016 LwF 20% 3S¢_DIP._ TANT.| UNION CARBIDE K IROE3S I
Ce 150012 \OOnF 20% 35v_DIP. TANT | UNION CARBIDE KRIOE3S i
c1 104025 100nF 283 % sov CER DISC | SIEMENS 837449 -
c8 101103 10aF_25% 250V CER. DisC | 11T cbio [
co 1026861 680pF 107, SO0V CER DISC | ITT coIo |
clo 102101 100pF 10% S00V CER DIsc | ITT cbio !
cll 104025 looqf_;gg% 50V CeR DISC |SiEMENS B37442 -
clz 104025 100nF 323% 50V CER DISC |SIEMENS B37449 -
ci3 [0 4025 100nF $89% 50V CER DISC |SIEMENS B37449 -
NOTES. e
19.9.80 dotronN o e
S'E: SHEET[IOFOR LATEST ISSUE E'ZLBILI/ . TILE |06|/l 065/107’/’OBI
T T . = S IEEE PCR. ASSY.
ot |2m-7-PA o= Ty —
o pg : = W 400427 |27 s
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No, USED
PART No. MANUFACTURER PART No Per Assy
cl4 104025 100nF 283% 50V CER DISC | SIEMENS B37449 —
cls 104025 100nF T28% 50V CER DISC |SIEMENS 837449 —
clo 104025 100nF 1899 S0V CER DISC | SIEMENS 837449 —
ci 104025 100nF 2227 50V CER DIsc |SIEMENS 837449 -
Mi 280086 Bl- DIRECTIONAL BUS TRANSCR | MOTOROLA MC3447P 2
M2 280086 B81-DIRECTIONAL 8US TRANSC'®| mMoTORoLA MC3447F -
NOTES. DAT
26.2.84 detron .o
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SCE SHEET 2 FOR LATEST ISSUE

dotron .

DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED j
PART No MANUFACTURER PART No Per Mssy.
M3 FITTED AT FINAL. ASSY. -
| M4 NOT USED —
M5 NOT USED —
Ma 280024 TRI-STATE HEX. BUFFER | MOTOROLA MC 14503 BCP 1
M7 NOT USED -
M3 270050 HEX.INVERTER LS NATIONAL DM74. LsgaN |
M2 280064 GPIA MOTORG LA MC 6848%°P |
Mio 280068 DUAL PREC. MSTABLE M'VIBR,| MOTOROLA MC 14538 BCP !
Ml 270055 DUAL 4 I[P NAND LS NATIONAL- DM74 LS 20N 2
M2 270055 DUAL 4 I/P NAND LS NATIONA L. DMT4 LS20N -
Mi3 27005] DUAL 41/P AND LS NATIONAL. DM74LS2(N |
Ji 605102 24 WAY DI, SOCKET GOLD|CA ca-245 105D |
2 05002 1&WAY DIL.. LOW PROFILE SKTJERMYN OR ANTIFERENCE A23-2001/Y or ICN-63-53 |
J3 573120/¢ |24 WAYAP/3M CABLE ASSY | DATRON !
L4 60S05| 4. WAY POLARISED SOCKET | MOLEX (22-01-2045) 6471~4-1 [
400379/1 WIRE/TERMINAL ASSY 2
4i10165—- 4 A |pPcB |
540002 22 SWG BTC WIRE AlR
590004  |SLE EVE - PTFE HELLERMANN ELECTRIC FEIO AR
605060 14 WAY DIL.. SOCKET ASTRALUX oR VERMYN lcl.-143- 537 4
NOTES. [oare

88

onawn
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No MANUFACTURER PART No. Per Assy.
60506| 16 WAY DIL.SOCKET ASTRALUX orR UERMYN ICL- 163 -S6T 2
605050 40 PIN DIL. Low PROF!SKT | AUGAT 340- AG39D !
G 05064 24 PIN DIL SOCKET AUGAT 324- AG395D 3
605056 CRIMP TERMINAL MOLEX Leaoa - TL 2
606005 CLIP FOR 605002 |ANTIFERENCE RC-74 !
620007 TEST POINT TERMINAL MICROYAR C 30 =)
300004 SILicone RUBBER campount RS 555- 588 AlR
NOTES. DATE

SEE SHEET 2 FOR LATEST ISSUE
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1 DLSIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No, USED
l PART No. MANUF ACTURLR [PART No Per Assy
! LI NoT UsED | | =
e R2 _— NOT USED . , —
R3 000473 |4Tk 53, Yaw CARBON |MULLARD CR2S 4
‘ R4 000223 22k 5%  'aw CARBON |MULLARD CR2S 2
' RS 080045-2 [5k5 -0l% 3ppm M.FoIL |VISHAY SEE DRG 4
. RG 000152 ks 5% '/awW_CARBON [MULLARD CR25 ]
R7 000473 47 5% !/aw CARBON MULLARD CR25
R8 | 000473 47k 5% '/aw CARBON MULLARD CR25 -
R9 0ool103 lok 59 ' !/4W CARBON |MULLARD CR25 9
RiO 000333 33k 5% 4w CARBON |MULLARD CR25 2
. RII 000105 IM 5% 'aw CARBON |[MULLARD CR2S 7
] RI2 000103 ok 5% '4W CARBON |[MULLARD crR2S -
i R13 0001sS IM5 5% 'Yaw CARBoN |MULLARD CR25 P
Ri4 000105 IM__ 5%, /aw CARBON |[MULLARD rr25 =
.; RIS 000333 33k 5% ‘aw CARBON_,MULLAQD CR25 =
i RIC NOT USED _ -
0y RI7 NOT USED -
‘_‘ Rig NOT. USED o = |
i R19 NOT USED - ~ —
;- R2o 000223 |22k 5% ‘'aw CARBON |MULLARD cr25 -
‘ R2| 000102 [k 5% Yaw CARBON MULLARD cRas 3
. | R22 | 000473 4Tk 5% YW CARBON 'MULLARD cRr25 —
1 R23 oo iol IOOR 5), Y/aw _CARBON |[MULLARD CR2S 6
- NOTES. CIRCUIT DIAGRAM = 430552 e 5
‘ l CHEgﬁecpsifsenga%o;5260552 | 5.7.83 datran s ‘
[, SEE SHEET 2 FOR LATEST ISSUE L me IE‘ Titen |
N W Z il iger - 0G| :82le Aco;cT?orl?sng I
¢ [1co |eRlBASEQIToo/iToy 160 . : N B e Y o
q f"' 12.9.94 '-'*‘—‘i‘ﬂi'ef— €449 | SR A [ - ] m LI 400552 l > ety ]
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-_ DESIGNATOR -‘DATHON DESCRIPTION - PRINCIPAL MANUFACTURER'S No USED
;. PART No MANUFACTURER PART No Par Assy
] Rea | 000562 |5k 57 /4w cArBon MULLARD | CRIS TR
H' R25 ) | 000OI22  |[1k2 5% '4w CARBON |MULLARD GR35 I
R26 000102 Ik 5% /4W CARBON \MULLARD cras =
I R27 ~ Trsv i
RZ% 290026 |rMs KIT | DATEON _see pRe | KiT
H R ~ | ocoolzo  |iar 5% ‘aw CARBON |MULLARD 'cr2s I
‘i R3o 09011 1-| |loOM SY THICK FILM__ HOLSWORTHY SEE DRG 3
i R3I 000331 |330R 57, VW _cARBON |MULLARD cR2S 3
q R32 012743 274k 1% Ysw Sofpm MF | Holco Hgc !
R33 ol1loo3 100k 1% Vaw Soppm MF|HOLCO HBC !
| l Rse | 290026  |ems ki DATRON_ SEE DRG =
L R3S | 000221 __ 220R 5% Yaw_CARBON MULLARD CR25 5
q R | 000680  |GBR 5% Yaw CARBON \MULLARD CR25 3
=g Ry | 000271 _ 270 5% ‘'4W_CARBON |MULLARD CcR2S 2
: ! k38~ | 000271  27R_S% !YaW CARBON |MULLARD CR2S -
) R39 000224 200k 5% Y4W CARBON MULLARD cR2s ]
Reo | 000 y104  llook 5% YaW_CARBON |MULLARD CR2S S
B R4 000103 ok 5y ‘Yaw CARBON |MULLARD CR25 -
i l Re2 | © 00I04 ook s% YaW_CARBON _|MULLARD CR2S -
a3 | 000104  |look 5% 'AW_CARBON |MULLARD CR2S -
R44 | | MNOT.USED ... . -
Re5 | oleB I |6k8l Jew SOpm MF___|HOLCO HEC !
R46 012742 27k4 1% "Bw SObkm MF__|HOLcO HBC l
NOTES avi
5.7.83 datron wame ‘1
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No USLD
|P/\H1 No MANLIFACTURER PART No Per Assy
R47__ . |Norused | _— =
R48 . NOT USED ' _ ==
Rés | INorusep ! =
Rso [ heruseo -
R5| | NoT USED —
Rse | _080064-8 [28K0 -(% 3ppm M.FolL _ |VISHAY ISEE DRG- I
RS3 | 080085 K60 *1% 10ppm M.FOIL  |VISHAY VSRCI ]
RS4 018250 825k |¥. S0ppm M.F Holco HEC I
RSS 013920 M2R_I% Sobbm M.F___ | Holco HEC |
RS | 012000 2008 (% SOfpm M.F___|Holco H8C !
Rs7 ~ | oools2 k8 53 Vaw CARBON  |MULLARD CR2S 4
RS% 000I51 __ |i1sor 5% \ﬁw__CARBoN_____J-r_Ml_)__L’_L_A_RD_ ce25 |
RS9 000752 |7k5 5% Yaw CARBON _|MULLARD lcR25 3
Réo | 000100 __|10R 5%, 3w _CARBON _|MULLARD CR2s “+
Re| 063 1.00 IOR POT ¥ 5®. CERMET _ |BECKMAN 72p 2
Rez 063 100 IOR _POT ¥5 SQ. CERMET _ |BECKMAN 7ep =
RG3 _ | 000100 _ 10R_5%, Yaw CcARBON MULLARD CR25 -
R64 012003 200k 1% Yaw _50ppm MF |Holco o H8C 1
Res | oool24 12ok 5% Yaw CARBON  'MuLLARD cR2S |
Eee NOT USED 1____ e =
R_G]__ . B NOT useo | = - _
Re8 B NoTusep | : -
RE9 Coalo3 lok 5% '/4Aw CARBON MULLARD CR25 —
NOTES Sin
5.7.83 : datron ...
STL SHLET 2 FUN LATCST 1ssut XTI o
o : WS oe | 1oekA AC PCB ASSY
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T
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED '
PART No ! |MANUFACTURER PART No Per Agsy !
R70 ] 080045~ 2 5kS -01% 3phm M.FOIL | VISHAY ' SEE DRG. ~
R7! 00033/ 330R $% /4w CARBON |MULLARD CR25 —
R72 000680 GBR 5% AW CARBON |MULLARD CcR25 -
R73 000562 5k6 5% Yaw CARBON |MULLARD CR25 -
R74 O080045-2 [SkS -OI% 3pbm M.FoilL | VISHAY i |SEE DRG -
RIS OB0OO44-2 |4k9925 'OI% 3bbm M.FOIL VISHAY SEE DRG |
R16 Olq 29] 4kos 1% Ysw Sobpm MF |HoLco Hac |
R77 OS0Il|-1 10OM 5% THICK FILM HOLSWORTHY SEE DRG- S
RT8 000182 k8 5% 'Yaw CARBON MULLARD CR25 —
R79 000752 7k5 5% YaW CARBON MULLARD CR25 -
R80 00047I 4TorR S, 'aw CARBON |MULLARD cR2S 1
R8I 000105 IM sY, Yaw CARBON  [MULLARD ‘ lcR25 -
R82 000415 4M7 59, ‘4w CARBON MULLARD CR2S {
R83 NOT USED ~
R34 000103 I0k 59, Yaw CARBON MULLARD cras -
R8s 0oolos IM_ 59 Y4aw CARBON  |MULLARD CR7S =
R86 013323 332k 1% Yew 50hpm MF |Holco H8C |
R87 oll503 150k 17, 8w S0ppm MF  |HOLCO H8C |
R88 000 10S IM 5%, Y4W CARBON |MULLARD CR2S —
R89 000104 jook 5% YawW CARBON |MULLARD CR2S _
R0 000]82 k8 5% '4w CARBON |MULLARD CR25 -
R9I 00010| JOOR 5% Y4W CARBON  |MULLARD CR25 —
R92 000221 220R 5% 'Yaw CARBON |MULLARD CR25 -
NOTES. ST
5.7. 83 ! dotran ticTromes 1o
SEE SHEET 2 FOR LATEST ISSUE DA AwN ’L 'lI'LIOGIA A
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|
DESIGNATOR | DATHON DESCRIPTION PRINCIPAL | MANUF ACTURER'S No. USLD
PART No MANUFACTUNI R PART No Per Assy
R93 - OOO_2_2__I___i_a_»?qg_sj/. Vaw CARBON |MULLARD CR25 _
R4 olloo2 lloko 1% Y8w S50ppm MF | HOLCO HBC !
RS " | 000272 2k1 5% ‘/ew CARBON _|MULLARD CR2S 2
R96 000272 2k1 5% YaW CARBON _|MULLARD CR2S =
R97 0BOO47-2 1Llok -01%, 3pbm M.FoOIL | VISHAY SEE DRG- !
ROB 080045 -2 |5ks -01% 3bbm M.FOIL_|VISHAY SEE DRG —
R99 0000 100R 5% /4w CARBON |MULLARD CR25 -
RI0O 000 335 3M3 59 '4W CARBON |MULLARD CR2S ]
Rlol 063105 IM_POT 38 5@ CERMET | BECKMAN 72P |
RI02 000225 2M2 5% 'Y%4w CARBON  |MULLARD CR2S I
RIO3 01200 _|2koo 1% Yew 50ppm MF_HOLCO H&C 4
R104 0l200I 2k00 1% /8w SOppm HOLCO H8C —
RI0S 00022I |220R 5% Yaw CARBON _ |MULLARD CR25 -
RI0G 000104 100k 5% Y4W CARBON | MULLARD cR25 -
-|R107 - NOT USED _ =
Ri08 NOT USED —
kiog NoT USED -
RIjO _NOT USED -
RN = NOT USED -
RIZ | ol13923 392k (% 'Yew S5Oppm MF | HoLCo HEC 2
RUZ | 013923 392k % YawW SOppm MF | Holco H8C =
Ril4 | _ooolo4 look 5% /4w CARBON |MULLARD cr2s -
RIS 000222 2k2 5% Yaw CARBON |MULLARD CR25 3
NOTES oart
5.7.83 ! datron o w
SEE SHEET 2 FOR LATEST ISSUE o o DRAWN ” . miIOGIA. A
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUF ACTURER'S No. USED
|I‘ART No |MANUFACTUR[R PART No Per Assy. 3
RIIE 000752 |Ths 5% Vaw CARBON _ MULLARD cr2s -
RI7 OO0680  6BR 5% Y4W CARBON  |MULLARD CR2S -
RUS 000221  |220R 5% '/4W CARBON _ MULLARD CR25 —-
RIS 063204  |200k POT ¥p SQ. CERMET  BECKMAN 72P. [
RI20 000274 270k 5% YsaW CARBON |MULLARD CR25 )
R121 0B0043-2 |k 1% 3ppm M.rFoiL |VISHAY SEE DRG 2
RI22 0B0046-2 19k 1% 3pbm M.FOIL  VISHAY _lser: DRG I
R123 000103  llok 5% 4w CARBON _ |MULLARD lcra2s -
Ri24 NOT USED -
R125 Ol200| |2koo 1% Yew SOppm MF | Holco H8c |
RI26 000102 Ik 5% !faw cARBON MULLARD CR25 =
' |Ri27 N 000682  [Gk8 5% '/4W_CARBON _ |MULLARD : CR25 2
RI28 oooliol IOOR 5%, Y/aW CARBON | MULLARD crR25 -
R129 000331 330R S5, '/4W CARBON  |MULLARD CcR2S -
RI3O ~ | 0oo182  |Ik8 5% Yaw CARBON |MULLARD cR25 -
R13) | 080050-2 |62k6 -1% 3bbm M. FolL |VISHAY SEE DRG 2
||R132 080050-2 ozkG ‘1% 3hbm M. FOIL |VISHAY SEE DRG -
R133 000330 33R 5% Yaw CARBON |MULLARD cR28 I
R134 000104 look 5% ‘4w CARBON |MULLARD CcR2S -
RI13S | oooio3 10k 5% '/f4W CARBON |MULLARD CR2S =
RI136 ol18251 Bk2S |7 /awW S50bpm MF  |Holco H8C !
RI37 NOT USED =
R138 NOT USED J -
NOTES, AT
5.7.83 datron e
S[_ESNEET 2 an LATEST ISSUE DR AN ,L7 e
= N — - weo o | 198lA AC PCB ASSY
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SEE SHEET 2 FOR LATEST ISSUE

DESIGNATOR DATRON DLSCRIPTION PRINCIlI'AL MANUI ACTURERTS No. USED
PAHT No MANUF ACTUHE R FART No. Per Assy.
R139 _O11822 18k2 1% Yaw 50ppm MF | HoLco |H8C 2
Rl40 Ol4321 4k32 1% Yaw SObpm MF | Holco H8c i
RI4 1 B o NOT USED -
R142 080043-2 |ik -i% 3 ppm M. FOR| VISHAY SEE DRG ~
RI43 0B0048-2 |10kt -I% 3 phm M.FOIL| VISHAY SEE DRG- I
RI44 OBOOSI-2 |tk 1% 3 bpm M.FOIL] VISHAY SEE DRG I
RI4S 000414 4T0K 5% 3w CarBon | MuoriaRs ceas 1
RI4G 080062 M 1% 5 bbm M.FILM|VIM MAR7-TIG-I1M- O-1% 1
R147. [oYolo}leY JOOR 5% Yaw CARBoN  |MULLARD crzs -
RI43 063104 100k _POT 38 5@ CERMET | BECKMAN 72P !
R149 ollgaa 18k2 % Yaw soppm MF |Holco H8C -
Riso Cool00 IoR 5% '4aW CARBON MULLARD CR25 -
Ris| 000100  |ior 5%, 'aw CARBON  |MULLARD cRr2s =
RIS2 NOT USED =
Ris3 | oooio04 100k 5% Yaw CARBON  |MULLARD CR25 —
Ris4 0l3320 3320 1% 'aw 50phm MF |Holco HBC |
RisS 041004 IM_ 1% Y2w 100phm CF | ALLEN BRADLEY cc !
RIS6 ollooo I00R 1% YBw SOLbm MF |Holco H8C i
Ris7 0oolo5 IM_5% '/aw CARBON |MULLARD ICR25 -
Ris8 0901111 [looM 5% THIck FILM HOLSWORTHY SEE DRG -
1) | coo24 240R 5% Yaw CARBON |MULLARD cR2S B
Rieo 01200 2k00 1% Yew 50phm MF | HOLCO H8c —
Riel Ooolol I00R 5% 'YAW CARBON |MULLARD CR2S -
NOTES =T —
5.7.83 datron woe..
SEE SHEEY 2 TON LATIST ISSUE o A ”¥ vnuloe,A
:n S ot 06 1062 AC PCBR ASSY
= — — 1 e == 400552 |8 20
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURLR’S No, USLD
PART No MANUFACTURER |PART No Per Assy
Ri2 O1215]  l2kis 1% Yew 50bbm MF | Holco | Hac ]
RI63 | 000912 |9kl 5% '4aW CARBON | MULLARD |CR25 !
RIc4 008047 470R 1% Yew MET-GLAZE| NEOHM RGP 0207 ]
Rles 008049 look | % '/2W MET-GLAZE | NEOHM RGPO207 !
RI66 008048 560R 19 /2w MET-GLAZE | NEOHM RGPO207 [
Rie7 | ©80052~-2 |277t -1% 3 pbm M.FOIL|VISHAY SEE DRG- 4
Ri68 080052-2 277k _-1% 3 phm M.FOIL|VISHAY SEE DRG -
R¥9 O080052-2 |277k 1% 3 bbm M.FoIL |VISHAY SEE DRG -
Ri70 080052-2 277k ‘1% 3 bbm M.FOIL|VISHAY SEE DRG -
RI7I 000104 00k 5% YAW CARBON |MULLARD CR25 -
RI72 000562 5ke 5% !/sW CARBON  |MULLARD CR2S —
RITS 000822 Bk 5% !/3W CARBON |MULLARD CR2S I
RI7Z4 000105 IM__ 5% Y3w CARBON |MULLARD CR2S —
Ri75 | 000222 2k2_ 5% 'aW CARBON | MULLARD CR2S -~
RI76 000222 |2k2 5% /3w CARBON | MULLARD CR2S -
RI77 00082I '820R 59, Y3w CARBON  |MULLARD CR2S 2
RI78 000821 820R 5% '/3W CARBON  |MULLARD CR2S -
RI79 000682 6k8 5% 'aw CARBON |MULLARD Cr2S -
RI8O 000103 jok 5% Y3W CARBON |MULLARD CR2S -
RI8! 000103 10k 5% Y3w CARBON _ |MULLARD CR25 -
Ri82 000154 150k 5% Yaw CARBON |MULLARD CR25 !
ANI 090017 100k x7 2% NETWORK | BECKMAN L08-1- R 100K i
NOTES,
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DLSIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USLD
| PART No MANUFACTURER PAR1 No Per Assy
cl 150020  liouF 20% 25v DIP TANT |UNION CARBIDE Klo E25 i"
ca | 150020 |iour 20% 25v DiP TANT | UNION CARBIDE |Kio €25 -
c3 ! Norusep - | o —
c4 110042 100nF 20% 63V POLYESTER | WIMA MKS2 21
cs 120018 LwsE 10% 63V POLYCARB | ASHCROFT A28BI5218 !
c6 110015 |15nF 209, 63V POLYESTER | WIMA MKS2 |
c7 110042  100aF 20% 63V POLYESTER| WIMA MKS 2 ==
8 110042  100aF 20% 63Y POLYESTER |WIMA MKS 2. -
c9 102 101 100pF 10% 500V CER DIsC |11 colo 3
Clo 150020 [lOsF  20%. 25V _DIP TANT |UNION CARBIDE KIOE2S —
e 150020 lOuF 209 25V DIP TANT |UNION CARBIDE KIOE2S =
ciz 150020 JI0pF_20% 25V DIP TANT |UNION CARBIDE ~_lkioe2s -
cils 11oo42 I00nF 20% 63V POLYESTER |WIMA MKS2 —
Ci4 NOT USED - i
cis 110042 100nf 20 63V POLYESTER |WIMA MKS2 —
6 1H00 42 _|100nF 20% 63V _POLYESTER lwima MKse2 —
ci7 L NOT USED | —
cig 102121 120bF 10% 500V CER DISC ITT ~lcoro [
c19 ) NOT UsED | o —
czo 110042 1000F 20% 63V POLYESTER |WIMA MKS2 —
Cal 110042 I00nF 20% 63V POLYESTER |WIMA MKS2 —
cn | 120012 rr/uf _10% 160V_POLYCARB |ASHCROFT A2B10258 !
cn lo2102 InF_10% 500V CER Disc [ITT colo 2
NOTES. e
5.7 83 dotron e
SEE SHEET 2 FOR LATEST ISSUE - B DHARN ” R T
= 5S ~ w9 0G| 198A AC PCB ASSY
feo _ — s
::::» o aATd ey 4—00 552 I ;o":ouzo
[
DESIGNATOR IDATHON DESCRIPTION iI‘HINCIW\L MANUFACTURER’S No USED
_'PART No | MANUFACTURLR PART No Per Assy
C24 110042  [100nF 20Y% 63V POLYESTER WIMA | Mks2 ] -
¢ 101103 |I0AF  25% 250V CER DISC| ITT {C_DIO 8
c26 102101 |100bF 10%. 500V ceR DIsc| ITT _ |cpro ~ -
car 102680 '68}bF 5% 500V CER DISC (TT ) !
c8 150004 [100uF 20% ©V3 DIP TANT| UNION CARBIDE Kioo E6v3 !
c»y 110042 100nF_20% 63V POLYESTER WIMA MkKs2 =
C3o lloo42 _|100nF 20% 63V POLYESTER WIMA MKS2 —
c3| 102 150 IShF 5% 500V CER DISC ITT icplo 2
c3z 102 150 ISkF 5% SO0V CER DIsc [ITT colo -
ci 102478 4b7F *-ShF SO0V CER DiscITT coos 2
c34 102478 4};}5 t.5hF 500V CER pIsc,ITT CDOg -
cs 102228 2b2F * -ShF 500V CER DIsCITT ! coos [
C36 110042 100nF _20%. 63V POLYESIER WIMA MKs2 -
c37 110042 I00nF 20%. 63V POLYESTER | WIMA MKS2 —
c38 150023 33uF 20%_ 25V DIP TANT |UNION CARBIDE K33e2s5 I
c39 [NOT UsED -
cAo INoT UsED =
c4| 130065 ]ln8F 1% 63V POLYSIYRENE SUFLEX Hs 1800/1 — 10 /63 2
C42 102108 TJLF t.5hF 500V CER Disc | !T1 Ccbos |
c43 l3OO7O____.i'I.3bF1'-5'PF160V POLYSTYRENE | SUFLEX Hs13/1~ 7 [160 2
C44 140058 —|  |1S0bs x2 MATCHED SET | DATRON SEE DRG I
Cas 110042 100nF_20%, 63V POLYESTER | WIMA MKs2 -
Cc46 130070 13bF £ |oF 160V POLYSTYRENE |SUFLEX Hs13/i- 7/160 -
NOTES. T
5.7.83 dotron e
SEE SHEET 2 FOR LATEST ISSUE ~ DRAWN ” = TTLe -
= D 06 I06IA AC PCB ASSY
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DESIGNATOR | DATRON ‘DESCRIPTION . PRINCIPAL MANUI ACTURLR'S No USLD _‘
, PAHRT No MANUFACTURLR lPAllT No Per Assy
ce7 | 102278 ___|2pF S 50OV Cer DIsc |ITT _|coo ]
C48 _iJLOOéS _220nF 20% 63V POLYESTER |WIMA ]MKSZ | 2
Cas 110035  220sF 20% 63V POLYESTER |WIMA |MKs2 -
Cs0 . | 102100 _ _IH_O}F_ 5% So00v_CERDISC |ITT lcoio |
csi 101103 [IOnF 25% 250v CER DISC |ITT ¢cbio —
¢se 110042 'loo_.r 20% 63V _POLYESTER |WIMA MKS2 -
Cs3 1110042  100ar_20% 63V POLYESTER |WIMA MKs2 —
Ccs4 110040 33nF _20% 63V _POLYESTER |WIMA MKS2 |
css NOT USED B —
Cse [ 110042 loowf 20% 63V POLYESTER | WIMA MKs2 —
¢sp | 130065 InBF 1% 63 v PourstyRENE | SUFLEX HS1800/l ~ 10/63 - -
Csg 1too42 __]1_r_oo_nr_?oz 63V POLYESTER |WIMA Mks2 -
ICs9_ | 102470 |47pF_ 5% 500V cEr DISC |[ITT cblo 2
Ceo 102102 _InF 109, 500V CER DIsC [ITT cblo —
Cel 110042 ] Ilog,_;ﬁ}{,__sagv POLYESTER |WIMA MKs2 = |
ceR | 140058~—1 150} x2 MATCHED SET |DATRON SEE DRG =
| ce3 - | 101103 lIOnF 259 250V _CER DISC |ITT colo —~
Ce4 | Iso0020 .rour ~_20% 25V DIP TANT UNION CARBIDE KloE2S -
1CBS | 140057~ IOnF Y2% 125V su.v MICA DATRON SEE DRG |
Cee 10042 10OsF 207, 63V POLYESTER |WIMA MKs2 —
Ce7 14 oose— I 1|r\F ‘/a% 300V GLASS IDAmom SEE DRG |
Ceg | 110026 |6n8F 20% IOOV POLYESTER | WIMA FKs2 |
ce9 [40055-1  |sIpF Ye% 500v GLASS | DATRON SEE DRG |
NOTES e =
5.7.83 datron .o .
SEL SHEET 2 FOR LATEST 1SSUE o AW J T
e —— ) — - _E____'.___ | -“_|J_Q=c;_‘___. I96IA Ac PcB ASSY
T — ] S — {— l = WEE 400552 | M0y,
|
DESIGNATOR | DATRON DESCRIPTION |PRINCIPAL MANUFACTURER’S No USED )
PART No | MANUFACTURER PART No Per Assy |
cro 130025  [22pF t1pF 160V Powswmd SUFLEX - HS |
e | 102330 |334r S% 500V cerpisc| T ~ Jebio I
crz 110042 10OnF 20% 63V FOLYESTER | WIMA | Mks2 -
€73 1soool 29,6 20% 16V _DIP TANT| UNION CARBIDE k22616 I
c14 120010 IuSE 10% 160V POLYCARB | ASHCROFT A2815258 3
crs 120010 1uSF 0% 160V POLYCARB | ASHCROFT AZB15258 —
CTe 120010 luSF 107, 160V POLYCARB | ASHCROFT A2B8|5258 —
c17 120001 |220sF 10%, IkV POLYCARB | SUFLEX SN I
cr8 14003 I3pF 59, SO0V GLASS _ |ELECTROSIL CYEMIO I
c19 140008 IOPF IKV  TRIMMER JACKSON TETFER VPC 3
CBo 102338 3b3F * -5bF Soov CERDIsC |ITT Cbog !
csl 140023 20bF 2%, SO0V GLASS ELECTROSIL CYFMI0 2
cs2 140008 10bF 1KV TRIMMER JACKSON TETFER VPC -
83 14.0039 IShF 5% Soov GLASS ELECTROSIL CYFMIO !
c84 140008 JObE 1kV TRIMMER. JACKSON TETFER VPC —
C8s 140023 20br 2%, 500V GLASS |ELECTROSIL CYEMIO -
c86 150020 lovF 209 25V DIP TANT |UNION CARBIDE KioE2s -
ce7 150020 10gF 209, 25v DI TANT |UNION CARBIDE KIOE2S ~
c83 150002 0uF  20% 16V _DIP TANT |UNION CARBIDE KIOEIG 2
c89 150002 IOwF 20%, 1GY DIP TANT |UNION CARBIDE KIOEIG -
C9% 110027 3n3F 20%, 100V POLYESTER | WIMA FKs2 !
c9l 150020 10uF 20% 25V _DIR TANT |UNION CARBIDE KIOE25 —
coz 130074 G-8pF X ipF IGV POLYSTYRENE SUFLEX HS l
NOTES. DAL
5.7.83 dotron .o
SEE SHEET 2 FOR LATEST ISSUE OR AN lb T
= L0 I0cIA  AC PCB ASSY
- TIF 400552 [13"w2
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No, USED

PART No. MANUFACTURER PART No Pur Assy.
93 150020 10uF 209 25V DIP TANT | UNION CARBIDE KIOE25 —
c94 150020 IOyF 20% 25V DIP TANT | UNION CARBIDE KIOE25S —
€95 150016 luF 20% 35y DIP TANT |UNION CARBIDE KIROE 35 ]
€96 110009 Iof  20% 100V POLYESTER | WIMA MKS |
co7 101103 10aF_25% 250V CER DIsC | ITT cblo —
%=1 jollo3 10nF 25% 250V cER DISC |ITT fal>1]e) -
coo 101103 10aF 25% 250V cER DISC [ITT CcDIO -
cloo 101103 10nF 25% 250V CER DISC |ITT ¢bio -
Ciol 101103 10nF 25% 250V CER Disc |ITT cbDIo =
clox 102101 100pF 10%, 500y cep DIsc |ITT cblo -
clo3 102470 47pF 5% 500¥ CER bisc |[ITT cbIo -~
Cio4 104017 O.50F 0.% 500V CER DiISC [ITT oy \
NOTES. DATE

26. 3. 84 dotron wowe..

SEE SHEET 2 FOR LATEST ISSUE ORAWN “ = TITLE
. e I061A  AC PCBR ASSY
:::: =T oATE ity 400552, I |4w¢::"20
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USE_D

PART No MANUFACTURER PART No Per Assy.
Dl | Not UsED -
D2 210100 10V 400mwW ZENER MULLARD BZYSRCIO 2
D3 NOT USED —
b4 200008 200mA 125V LL Si DIODE |FAIRCHILD IN4S8A 10
pS 20000]| 75mA 1Sv GPSi DIODE FAIRCHILD IN4I48 3
De 200008 200mA 125V LL Si DIoDE |FAIRCHILD INAS8A —
D7 200008 200mA 125V LL Si DIODE |FAIRCHILD INASB A —
(%] 210120 12V 400mW ZENER MULLARD BZYRBCIZ 3
D3 210120 12V 400mW ZENER MULLARD BLYBBCI2 —
Dlo NOT USED =
ol 210100 IOV 400mw ZENER MULLARD BZY88Clor -
b2 220010 5i HOT CARRIER DiODE HP N HscH100! / ING263, 2
DI3 220010 15 HOT CARRIER DIODE HP - HscHIoo! / ING263 -
Di4 220036 DUAL 500bF VARICAP DIODE | MULLARD BB2I2 !
bis 200008 200mA 125V LL Si DIODE | FAIRCHILD IN4SBA -
blc 213011 IV5S 250mwW ZENER MULLARD BZv46 - 1V5 [
DI7 . 200008 200mA (25V LL Si DIODE FAIRCHILD IN4SBA —_
DB 200008 200mA 125V LL Si DIODE |FAIRCHILD IN4SBA —
Di9 210120 12V 400mW ZENER MULLARD BZYBBcCI2 —_
D2o 210082 Bv2 400mW ZENER MULLARD BZY88C 8V2 |
b2l NOT USED -
D2z 200008 200mA 125v LL Si. DIODE |FAIRCHILD IN4A58A -
D3 200008 200mA 125V LL Si DIODE |FAIRCHILD INA.SBA —

NOTES.

SEE SHEET 2 FOR LATEST ISSUE
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DESIGNATOR DATRON DESCRIPTION . |PRINCIPAL MANUF ACTURER'S No, USED
PART No MANUFACTURER PART No Pet Assy
D24 | 200008 200mA I25v LL.Si. DIODE | FAIRCHILD _ INGSBA -
Pes ; 200008 200mA 125V LL.Si. DIODE | FAIRCHILD IN4SBA -
D26 220020 FET DIODE 100FA I TELEDYNE PADIOO/ INSUL® CASE 2
D27 20000 | 75m A TSV GP_si DiDE FAIRCHILD IN4148 =
D28 20000] 7Sm A 75V GP Si DIODE | FAIRCHILD IN4148 —
D29 21300° ISy 5W ZENER UNITR 0DE TVsSIS !
030 NOT USED -
03l 220020 FET DIODE 100pA e TELE DYNE PADIOD/INSUL'D CASE -
Q) ! NOT USED e
@2 _ | NoT USED =
@3 230027~ |N-CHAN JFET TELEDYNE U3I114JF 2
Q4 | 240013 Si_NPN__TRANSISTOR NATIONAL Bcig4C/ 1018 [
as 24000_6____1'5} NPN TRANSISTOR NATIONAL _ 2N 3904 / TOI8 3
€3 | 250004 Si_PNP_TRANSISTOR NATIONAL 2N3906 /ToI8 4
Q7 | 230042 N-CHAN I LIM 3-OmA TELEDYNE Js509 3
[cB : 230003 N-CHAN JFET TELEDYNE EEEN 4
] 250011 |Si.PNP__TRANSISTOR NATIONAL. Bc327 / 7018 3
@0 B i B NOT USED - -
Qu | 250008 Si PNP_TRANSISTOR NATIONAL Bcai4c [ 1018 i
@z | 250004 Si PNP_TRANSISTOR [N ATIONAL |2N3306/ TOI2 -
| @13 | 240006 __[si MPN_TRANSISTOR NATIONAL 2N 3904 /TOI8 g -
Q4 23 0042 N-CHAN I LM 3-OmA TELEDYNE J509 -
NOTES Fonir
5.7.83 dotron e
SEE SHEET 2 FOR LAICST ISSUE = ' ORAmN ” : g
P — LG I06IA AC PCB.ASSY
= %5 400552 | 16" 20|
DESIGNATOR DATRAON DESCRIPTION 7 PRINCIPAL MANUFACTURER'S No. USED
PART No MANUFACTURER PART No Per fany
Qs 250011 'Si PNP_TRANSISTOR NATIONAL | Bcaz7 /1018 =
Qe 230003 N-CHAN JFET TELEDYNE UIB9S VF =
@7 250004 Si PNP TRANSISTOR NATIONAL 2N330¢/ —
@8 230027~ N CHAN JFET TELEDYNE . Y34 Jr =
®19 MOT USED —
Qe 230002 [N-CHAN JFET TELEDYNE' V1994 JF 1
Qai 230056 N- CHAN JFET SILICONIX Jaiz 1
Gz NOT USED -
Q23 230003 N-CHAN JFET TELEDYNE 0Ig9a JF =5
Q24 NOT USED -
Q@ as 250004 Si PNP TRANSISTOR NATIONAL 2N3906/ TOI8 —
Qa6 240006 S| NPN TRANSISTOR NATIONAL 2N3904 / 1018 -
{21 250011 Si PNP TRANSISTOR NATIONAL ) 8c327/ 1018 -
28 230042 N-CHAN ILIM 3:0mA TELEDYNE Js509 -~
@29 230003 N-CHAN JFET TELEDYNE UVIB99JF —
Q30 . NOT USED : -
@31 230035 N-CHAN JFET TELEDYNE UIB9 7 JF 4.
Qaz 230035 N- CHAN JFET TELEDYNE UIB97 JF . —
@3 2300 35 N-CHAN JFET TELEDYNE vlBa7JF —
Q34 230G3s N-CHAN JFET TELEDYNE UIB9TJIF —
@35 230058 N-CHAN I LIM 750uA  |TELEDYNE JS504 I
G36 23003l N-CHAN DUAL JFET SILICONIX v404 |
NOTES. ers
5.7.83 dotron womesw
SEE SHEET 2 FOR LATEST ISSUE ORAWN !L T
= : woE 06 | 198IA  AC PCB ASSY
arred vt B -
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DESIGNATOR OATRON DESCRIPTION PRINCIPAL MANUFACTURER'S . No. USED
PART No MANUFACTURER PART Na Per Assy
Mi | Notusep o -
M2 260050 | 412 DUAL BIFET OP AMP | NATIONAL LF4i2¢cN 2
M3 260028 1458 DUAL oP AMP FAIRCHILD Al458 cTC [
M4 260063 7650 OP AMP INTERSIL ICL7650CTY 4
Ms 280018 QUAD D-TyPe MOTOROLA Mc 14076 BcP 2
Meé 280015 QUAD D-TYPE MOTOROLA Mcl14076 BCP -
M7 280011 DUAL D FLIP FLOP MoToRroLA Mcl4013 BcP !
M8 NOT USED -
M9 260063 7650 0P AMP INTERSIL ICL 7650 CTV -
Mio 260063 7650 OP AMP INTERSIL ICL 7650 CTV -
Mii 290026 | RMs Kit_ | DATRON SEE DRG I
Mi2 290077 7x DARLINGTON DRIVER | SPRAGUE / EXAR |ULN2004 A /xR 2204¢F I
Mi3 _| 260065 | oper opAmMP  pMx  lorazFz I
Mi4 | 260027 | 714 oP AMP  |FAIRCHILD | 1A 714 HC 2
MIs 280116 | DUAL 4 CHAN AN MUX |SILICONIX b6 509 ¢J 2
Mte | 260050 | 4i2 pUAL BIFET OP AMP_|NATIONAL LF 412 ¢cN -
Mi7 280116 DUAL 4 CHAN AN MUX |SILICONIX DG 509 ¢J =
M3 B __|_NoT usebd =
MI9 __|_2900606 | FREQ. SENSITIVE SWITCH  |CONSUMER MICROCIRCUITS | FX30IL. |
M2o | 260027 | 714 OP AMP FAIRCHILD A7I4 HC -
Maet 260063 7650 op AMP INTERS IL ___|lcLresoctv -
Me2 260047 2625 OP AMP HARRIS HA32625-5 I
NOTES. =Ty
5.7.83 ] datron s w
SEE SMEET 2 FON LATEST ISSUE o - DAAWN . nTLe
= R oo | 19 Ac PcB AssY
e 1Tt 85 400552 |15 5
DESIGNATOR DATRON DESCRIPTION PRINCIPAL | MANUFACTURER'S No. USED
PART No, MANUFACTURER |PART No Per Assy
RLI 330012-2 |REED RELAY |A GUARDED |HAMLIN [HE721A5134 4
RL2 | 330018-1 |RELAY 2P2W 7V HOLD-IN | AMF SEE DRG 2
RL3 330018 -1 [RELAY 2P2W 7V HOLD-IN | AMF ' SEE DRG -
RL4 330012.-2 |REED RELAY IA GUARDED |HAMLIN HE72IAS134 -
RLS 330012.-2 [REED RELAY IA GUARDED |HAMLIN HE721A5134 =
RLE 3300122 |REED RELAY IA GUARDED [HAMLIN HE721A5134 -~
| 450383-i GUARD SHIELD !
400379/5 WIRE / TERMINAL ASSY ]
| 4cei7-4  fpes | 7 il
459112-2 RELAY BRACKET 2
540002 225WG BTC WIRE . o __ AlR
512999 |7/+2 PTFE INSUL. (WHITE)WIRE ] 490 mm
JI | 571095/c |16 WAY AP/aM RIBBON CARLE 3 1
520001 |Steeve MAx cABLe # 3.0 |HELLERMANN ELECTRIC. | HIS x 20mm BLACK HELSYN 7
| 520004 SLEEVE— PTFE HELLERMANN ELECTRIC FEIO AR
605059 BWAY D.LL. SOCKET 4
B | 60200 FSV TERMINAL MoLEx 02-04- 1875 2
] €02004 BREAKAWAY TERM: STRIP |MOLEX 05-30-000! 16
J3 605052 8 WAY POLARISED SOCKET _ |MOLEX (£2-0|-2085) 6471-8-1 |
605060 14 PIN DIL SOCKET ASTRALUX ICLI143-53T !
60506/ 16 PIN DIL SOCKET ASTRALUX IcL 163 ~s6T )
605057 CRIMP TERMINAL MOLEX 4809- aL 2
NOTES DATL
5.7.83 datron ..
SEE SHEET 2 Ft’]l:l LATEST ISSUE onawN ’L 3 T :
[~ ] ==*l0G | 1984 Ac PCB ASSY
e == 400552 |19"% 2




DESIGNATOR DATRON DESCRIPTION . PRINCIPAL MANUT ~CTURER'S No. USED
PART No MANUFACTURER PART No. Per Assy.
[ 611007 |M8xGmm foRICSK_STEEL ]zr«-m-- t 3
. |e6llolG M3%8mm POZIPAN STEEL |ZNPL: 5
612021 M3 % 16 mm SPACER | HARWIN R6377-02 3
613005 M3 INT. SHAKEPROOF 2
61301 4 M2-5 INT. SHAKEPROOF 2
| 6i15002.  [M3 FULL NUT STEEL ZN.PL, 2
|1 6ls5005 3-48 UNC FULL NUT STEEL | | ZN.PL. 2
¢6l70l10 NYLATCH PLUNGER 36’ |HARTWELL CORP HN3P-32-4 -| s
6l70!] NYLATCH GROMMET %6 |HARTWELL CORP [HN3G -32-1 5
_Gioo_og.____s&qez_mu HARWIN H2l0S Aol 2
| 620005 CLOVERLEAF PTFE INSUL. | SEALECTRO FTEISP59 =)
| 620007 | TEST POINT TERMINAL | MICROVAR | TYPE C30 2
| 630107 | BRASS STRIP 155 x *38mm | RIGHTON czlos Y2H 220 mm
| e13023 M3 CRINKLE WASHER SS 3
| @2000l CLOVERLEAF. PTFE_INSUL. | SEALECTRO FTe 12 P59 s
620008 PTFE BUSH SEALECTRO 119-0034 2
630024 |STEATITE BEAD 16 , sWG___| PARK ROYAL PORCELAIN NS 2 4

NOTES 3 oaN
5.7.83 datron wewe e ‘
SﬂEET 2 FOR LATEST ISSUE [t ” : L
‘ \1 1l 1 w06 | eyt AC PCB ASSY
| — } fome i 400552 l 20" 20
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440083/ 440083 /440084

i
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No! USED
PART No. MANUFACTURER PART Mo. Per Assy.
400427 JEEE 488 OFrion P.CB ASsY DATRONI }
400429 SOCKET/ CABLE ASSY. DATRON [
400 D46 ADDRESS SWITCH PC B Asay DATRON |
SEE TABLE EXTERNAL TRGGER ASBY DATRON 1
4501069-3 DTLD MoulT &TAND oFF 2
A4502?25-2 1EEE ADAPTOR PLATE SEE TABLE
6Ol G Scev.vy_Msa 8 Poal Pan HD - ]
61005 WASHER M3 INTERNAL SH'K PROOF 2
o 13020 | \_QJ_TSHEE M4 FLAT —_=_>1__EE\_ 2
| exozi WASHER. M4 NTERNAL SHKPenoF| 2
615011 NUT M4 FULL WEX - STEEL 2
. 63 0042 ADHESIVE CABLE CLIP RicHeD CFeC-8 2
M3 SEE TABLE 4K B EPecm DATRON — -
NOTES, CI2COIT REFER 430427 TYPE KIT M3 ASOL1S QTY |EXT, TAIG. Ne. :
.. 1066 | 440082 _|2%008B4- I7E o 400435 ™" c.1 ol datrm
106! 440083 2Po070 - 17C 1 Apo do o <t . SLECTRSmCS LTD
SEE SMEET ? FOR LATEST ISSUE ___|o‘]'| _44o004 Iy LApo6d - 17¢ 1 dood4o0 Ll il ) ’I"[LE.E 488 OPTION
™ ] fr 3 3_ |4 5 ) G_ 7 4 b CcEED Hp T '
tco | — Tiai7 1313 | {371 [1aee.1389]1410.1411| 1451 | 1495 [ 1515 '07'/‘0"/1065
oar: 16.1.81 |19:8 8113-7-82/24 8,82 5.5 92| 24..82]3) 3.932.5_33_%5 883 B = i 440082 I cer
[ 7 M | M [ & RS A4 OORA hd
W 1iha
9
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