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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 230C + 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 @ ‘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 memory stores
calibration constants for each function and range as deter-
mined when the instrument takes a series of 16 readings of
the applied calibration source. Internally, each of the
readings is deviated by one sixteenth of a digit and when
an average is taken, the instrument is able to resolve to
better than one least significant digit displayed.

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

1.1.3.2 Procedure Outline

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

- Connect the calibration source 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.



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

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

1.1.3.4 '‘AUTOCAL’ using ‘'KEYBOARD’

This is an extension of the '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 full 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 IEEE bus. This means that the
instrument can be entirely calibrated remotely or under
program control. As mentioned in the ‘Procedure QOutline’
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

- IMS2 ‘Lin’' Source. This is a 1M 5% resistor in
parallel with a 1nF capacitor, shielded to reduce noise
interference.

- 10MSQ ‘Ib" Source. This is a 10MS2 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 quick reference of accuracy on all
ranges and functions in displayed digits.



DC VOLTAGE CALIBRATION

3

@ — . Y
. . Calibration P . DVM Reading
Step Coallbratt.lon Source Szt\:i“r/: CALIKBRATE After Remarks
RErasRl Cutput 9 ey Calibration
1 Linearity TM£2 Lin DC1 ‘Lin’ <10 digits This calibration step
Source Filter(1] (<2100 digits) may take around 30
seconds to complete
2 Input Bias 10MQ Ib DC,.1 Tb’ <2100 digits Each subsequent
Current Source operation of ‘Ib’ should
approximately halve
the DVM reading
3 10V Range +0.0000V DC,10 ‘Zero' +0.0000Vv
Zero
4 10V Positive +10.0000V DC,10 ‘Gain’ +10.0000V
Full Range
5 10V Range —0.0000Vv DC,10 ‘Zero' +0.0000V
Zero
6 10V Negative ~-10.0000V DC,10 ‘Gain’ —10.0000V
Full Range
7 1V Range +0.00000V DC.1 ‘Zero' +.00000V
Zero
8 1V Positive +1.00000V DC1 ‘Gain’ +1.00000V
Full Range
9 1V Range —0.00000Vv DC1 ‘Zero' +.00000V
Zero
10 1V Negative —1.00000V DC,1 ‘Gain’ —1.00000V
Full Range
11 .1V Range +0.000mV DC,.1 ‘Zero' +0.000mV Wait for the reading
Zero +1 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 11 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’ +0.000Vv
Zero
18 100V Negative -100.000V DC,100 ‘Gain’ —100.000V
Full Range
19 1000V Range +0.00Vv 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’ —1000.00V Lethal voitages
Full Range present - increase
calibration source!
in 100V steps if
L possible

[1] For 1061A, Input Filter 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 £’ selection is recommended on

all ranges.
1.3.3 Equipment Required

A set of resistance standards from 10Q to 10MS2 in
decades; it is essential that 1082 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.

r 3
10N to 100k N M0 and 10MAN
I"'O—l piigs o — F— R SR e e Iy P SR e a e s e e 7~
) 1 v L] [
Hi 0——F— — Hio——t——————————————
( Guard Guard Copper
Local {Local horti
Guard) Guard)™ SLQrf(lng
N Guard N Guard n
loo—( — loo—fs—— —— — 1
I- \-’!_ __________ I_O_l ‘\/ ____________ Bigh
Fig. 1.1 ZERO RESISTANCE SOURCE CONNECTIONS
.




OHMS CALIBRATION TABLE

Calibration Calibration DVM ‘CALIBRATE’ | DVM Reading
Step 0 . S Setti Key After Remarks
peration ource etting Calibration
1 10£2 Range 4 wire zero k&, 4 wire, 1082 ‘Zero’ +0.0000€2 | Wait for the reading
Zero +1 digit to stabilize before
operating ‘Zero’
2 1082 Full 1082 [1] kS2, 4 wire, 1082 ‘Gain’ 10.000082 | Wait for the reading
Range Standard +1 digit to stabilize before
Resistor operating ‘Gain’
3 .1k£2 Range 4 wire zero kS2, 4 wire, .1 ‘Zero' +0.00082
Zero
4 Ak Full 10082 [1] kS2, 4 wire, .1 ‘Gain’ 100.000£2
Range Standard
Resistor
5 1k§2 Range 4 wire zero k&2, 4 wire, 1 ‘Zero’ +.00000k£2
Zero
6 1k&2 Full 1k€2 [1] k&2, 4 wire, 1 ‘Gain’ 1.00000kS2
Range Standard
Resistor
7 10k§2 Range 4 wire zero k2, 4 wire, 10 ‘Zero’ +0.0000kS2
Zero
8 10k$2 Full 10k§2 [1] k€2, 4 wire, 10 ‘Gain’ 10.0000kS2
Range Standard
Resistor
9 1002 4 wire zero k€2, 4 wire, 100 ‘Zero’ +0.000k2
Range Zero
10 100k 2 100k$2 [1] k&2, 4 wire, 100 ‘Gain’ 100.000k 2
Full Range Standard
Resistor
11 1000k2 4 wire zero k&2, 4 wire, 1000 ‘Zero’ +0.00k2
Range Zero input Filter(2] (+0.000k$2)
12 1000k$2 1000k €2 [1] k$2, 4 wire, 1000 ‘Gain’ 1000.00k<2
Full Range Standard Input Filter[2] +1 digit
: (1000.000k£2)
Resistor (+10 digits)
13 10M£2 Range 4 wire zero kS2, 4 wire, 10MS2 ‘Zero’ +0.0000MS2
Zero Input Filter{2] (+0.00000M£2)
14 10MS2 Full 10M£ [1] k§2, 4 wire, 10MQ ‘Gain’ 10.0000M¢£2
Range Standard Input Filter[2] - 5 digits
Riesishor {10.00000M£2)
(£50 digits)

[1] - wWith 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 1.4.2 Equipment Required

The procedure in the table opposite is all that is A copper shorting link and an AC calibration source
necessary to completely ‘AUTOCAL’ the AC voltage e.g. Datron 4200 Autocal AC Standard.
function. On each range just a ‘Zero’, ‘Gain’ and ‘AcHf’
calibration is required. 1.4.3 Checking Accuracy after ‘"AUTOCAL’

If the ‘DVM Reading After Calibration” is not in To check the accuracy after ‘AUTOCAL’ the ‘Speci-
accordance with the table, repeat operation of the same fication Verification’ section of the Operating Handbook
‘CALIBRATE’ key is permissible to improve the readings. will be useful. It provides tables for quick reference of
This will be necessary with the AcHf key. accuracy on all ranges and functions in displayed digits. -



AC VOLTAGE CALIBRATION TABLE (OPTION 10 ONLY)

. . Calibration , , | DVM Reading
Step Cahbrataon Source SDV.M CALIKBRATE After Remarks
CiRstatipn Qutput etting ey 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’ 0.000Vv
Zero Shorting link 11 digit
6 1000V Range Copper AC,1000 ‘Zero’ 0.00v
Zero Shorting link +1 digit
7 10V Full 10V rms AC,10 ‘Gain’ 10.0000V Select ‘Input filter’
Range LF 500 Hz Input Filter +1 digit for remaining steps
8 10V Full 10V rms AC, 10 ‘AcHf’ 10.0000V
Range HF 30 kHz Input filter +5 digits
9 1V Fuli 1V rms AC,1 ‘Gain’ 1.00000V
Range LF 500Hz Input filter +1 digit
10 1V Fuli 1V rms AC,1 ‘AcHf’ 1.00000V
Range HF 30 kHz Input filter 15 digits
11 .1V Full AV rms AC,.1 ‘Gain’ 100.000mV
Range LF 500 Hz Input filter +2 digits
12 1V Full AV rms AC,.1 'AcHf’ 100.000mV
Range HF 30 kHz Input filter +5 digits
13 100V Full 100V rms AC,100 ‘Gain’ 100.000V
Range LF 500 Hz Input filter +1 digit
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
in 100V steps if
possible
16 1000V Full 1000V rms AC,1000 ‘AcHf’ 1000.00V Lethal voltage
Range HF 20kHz Input filter +5 digits present - increase

calibration source
in 100V steps if
possible. DO
NOT EXCEED
25 kHz
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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 voltage
function. On each range just a ‘Zero’, ‘Gain’ and ‘AcHf’
calibration is required.

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

Note: To reduce the effect of noise at low input levels, AC
zero calibration is carried out at 0.1% Range; and for
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.



AC VOLTAGE CALIBRATION TABLE (1061A OPTION 12 ONLY)

7B

Calibration Gallbravion DVM ‘CALIBRATE" | DVM Reading
Step Overati Source Betfi Ke After Remarks
peration Output g Y Calibration
1 DC coupled 0.100mV AC,DC,.1 ‘Zero' 0.100mV Set ‘Local Guard’.
AC Zero 500Hz I £10 digits Do not set filter in.
(short Guard i Wait for reading to
to Lo) stabilize before
operating ‘Zero’
2 .1V Range Short Hi to AC,1 Check only <Z 100 digits
Zero Lo to Guard
3 1V Range 0.00100V AC,1 ‘Zero’ 0.00100V
Zero B00Hz +1 digit
4 10V Range 0.0100V AC,10 ‘Zero' 0.010,0V
Zero 500Hz +1 digit
5 100V Range 0.100Vv AC,100 ‘Zero’ 0.100V
Zero 500Hz +1 digit
6 1000V Range 1.00V AC,1000 ‘Zero’ 1.00V
Zero 500Hz +1 digit
7 10V Full 10V rms AC,10 ‘Gain’ 10.000,0V
Range LF 500Hz 11 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 AC,1 ‘AcHf’ 1.000,00V
Range HF 30kHz +10 digits
11 AV Full AV rms AC,.1 ‘Gain’ 100.000mV
Range LF 500Hz 12 digits
12 AV Full AV orms 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 Fuli 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
16 1000V HF 500V rms AC,1000 |'KEYBOARD 500V 500.00V Lethal voltage
Range Gain 20kHz ‘AcHf’ 115 digits present - increase

calibration source
in 100V steps if

possible. DO

NOT EXCEED

25kHz

J/




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 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.

DC CURRENT CALIBRATION TABLE

-
. ; Calibration , , DVM Reading
. Step c(:;alnbratllon Source SDt\‘:'M CAL:?eRATE After Remarks

petation Output etiing ¥ Calibration

1 .1mA Range 0.000uA DCI,.1 ‘Zero’ +0.000uA Do not select
Zero +1 digit ‘Input filter’

2 .1mA Full +100.000uA DCI,.1 ‘Gain’ +100.000uA
Range +2 digits

3 1mA Range 0.00000mA DC,I1 ‘Zero’ +.00000mA
Zero +1 digit

q 1mA Full +1.00000mA DC.I1 ‘Gain’ +1.00000mA
Range +2 digits

5 10mA Range 0.0000mA DC,1,10 ‘Zero’ +0.0000mA
Zero +1 digit

6 10mA Full +10.0000mA DC]1,10 ‘Gain’ +10.0000mA
Range

7 100mA Range 0.000mA DC,I1,100 ‘Zero’ +0.000mA
Zero

8 100mA Full +100.000mA DC]I,100 ‘Gain’ +100.000mA
Range

9 1000mA 0.00mA DC,1,1000 ‘Zero' +0.00mA

Range Zero
10 1000mA +1000.00mA DC,I1,1000 ‘Gain’ +1000.00mA
L Full Range




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 tabies for quick reference of
accuracy on all ranges and functions in displayed digits.

AC CURRENT CALIBRATION TABLE

- ) , )
. . Calibration . . DVM Reading
Step ((‘,)ahbr?on Source SS V.M ikl BRI TE After Remarks
peEatian Output tting 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 << +£100 digits Cancel DC coupled
Zero
3 1mA Range " 1,DC,AC1 ‘Zero’ .00000mA
Zero +5 digits
4 10mA Range " I,DC,AC,10 ‘Zero’ 0.0000mA
Zero 15 digits
5 100mA Range " I,.DC,AC,100 ‘Zero’ 0.000mA
Zero +5 digits
6 1000mA " 1,DC,AC,1000 ‘Zero’ 0.00mA
Range Zero +5 digits
7 JAmA Full 100uA, 1kHz I.DC,AC,1 ‘Gain’ 100.000uA
Range +10 digits
8 1mA Full TmA, 1 kHz I.DC.AC,1 ‘Gain’ 1.00000mA
Range +10 digits
9 10mA Full 10mA, 1 kHz 1,DC,AC,10 ‘Gain’ 10,0000mA
Range +10 digits
10 100mA 100mA, 1 kHz | I,DC,AC,100 ‘Gain’ 100,000mA
Full Range +10 digits
11 1000mA 1A, 1 kHz 1,DC,AC,1000 ‘Gain’ ~1000.00mA
Full Range +10 digits




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 Voitage
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’

{ ]
swp | Colibration Calibration DMM 'CALIBRATE’ DM“’ngfd'”g Remarks
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
L 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.

M

5 oni 7,'srq”’

6. eir 7,128

70 if bit ("B1XXXXXX".S)

=@;jmp —1

8: dsp "Apply 1V &

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

CONTINUE" calibration source on com-
. . . . . pleting zero cal
An example of calibration with the_ Bus is given in 9: G->S:stp
the_ tab!e below. A complet.e program listing for the s_ame 10: wrt 728,"G1=" program gain cal. trigger
calibration operation assuming an HP9825 controller is as 11: oni 7."srq""
follows: — 12: 6ir 7,128
13: if bit ("@TXXXXXX",S)
=@;jmp —1
14: wrt 728, TOW@=" program to Internal Trigger,
Disable Cal. on completion
@: dim D3[15] define 15 character string of gain cal.
variable 15: lcl 728 program DVM to local state
1: clr 728 send ‘device clear’ to DVM 16: stp
{interface 7, address 28) 17: "'srq:rds(728)>S SRAQ service routine to read
2: wrt 728,”F3R3Q1W1="" program to DC 1V, SRQ status byte
Mode 1, Enable Cal. 18: red 728,D%
3: @S 19: iret
4: wrt 728,"'G@="" program zero cal. trigger *7717
CALIBRATION EXAMPLE USING THE BUS
. . . . Bus DVM Reading
Step Coahbrat.lon Caélbratlon SDV.M Controller After Remarks
ReHITem gUree etting Instruction Calibration
1 Set DVM to - In Remote ‘Device Clear” - Program DVM to
known state State predetermined state
ABCODXE@F3IMONO
OOPBOORESATS
2 Set DVM to +0.00000V Calibration ‘'F3R3Q1W1=’ - Program DVM to
DCV, 1V key to ‘CAL’ Function:DC V(F3)
Range, and Range:1V (R3)
prepare for SRQ Mode 1 (Q1)
calibration Enable Cal. (W1}
3 1V Range +0.00000V In Remote ‘GP=’ +.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
L to ‘RUN’
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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 pane! signal
input selection switch, run/calibrate keyswitch, calibration
interval ({error) select switch and current option fuse.

24 EXTERNAL CONSTRUCTION

A screen printed key designation overlay adheres to
the front panel 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.

2.5 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. lnput 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
pc’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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REAR GUARD SCREEN

DIGITAL ASSEMBLY

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

POWER SUPPLY VOLTAGE SELECTION LINKS
R.H.PCB ASSEMBLY

HANDLE ASSEMBLY

INSULATION SHEET

RACK MOUNTING BRACKET

SIDE EXTRUSION

DIGITAL INTERFACE ASSEMBLY (OPTION)
EARTH SCREEN

DISPLAY DRIVER ASSEMBLY

V.

4 ///
5

]

w

Y/4C

CURRENT ASSEMBLY (OPTION)
AC ASSEMBLY (OPTION 10)
OHMS ASSEMBLY (OPTION)
OUTER GUARD SCREEN
BOTTOM COVER ASSEMBLY
R.H. CENTRE GUARD SCREEN
FRONT PANEL AND OVERLAY
TERMINAL SUPPORT PLATE
FRONT PCB ASSEMBLY
FRONT GUARD SCREEN
L.H.PCB ASSEMBLY

L.H. CENTRE GUARD SCREEN
CENTRE PCB ASSEMBLY
ANALOG ASSEMBLY

TOP COVER ASSEMBLY

FIG. 2.1 EXPLODED VIEW OF INSTRUMENT

2 See Note [1]

[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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SECTION 3

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 Isolator 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,

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

3.2.1.2 Power-On

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

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

Looking at the procedure, in more detail, the Analog
Interface Data (ID) lines are all set to a logic ‘1" except one,
which is set to a logic ‘0’, depending on the option being
interrogated (See Fig. 3.2). As an example we will check to
see if the AC option is fitted. ID1 is set low, the rest of
the ID lines set high and the Analog Interface Address
lines, 1AQ and |A1 set low. The opto-isolators invert all
signals, thus M17-3 is low and M19 pins 10, 4 and 11 are
high. If the AC option is not fitted M19-2 is driven low via
R65 from M17-3, causing M19-3 to be high, producing a
logic ‘O’ {—156 volts) on M18-4. If the AC option /s fitted a
33k{2 resistor on the AC assembly (R14) overrides R55 and
and a high is placed on M19-2. The effect is to produce a

r Y
ANALOG
OUTPUT
_ [ Tac REAR PCB Y
ASSEMBLY ASSEMBLY Dssér\',‘éq
ASSEMBLY
FRONT PANEL
INPUT
. | anaLOG DIGITAL FRONT PCB
ASSEMBLY ASSEMBLY ASSEMBLY
REAR /RATIO - ns L IEEE OR BCD
INPUT ASSEMBLY ASSEMBLY
i J\ CURRENT
REAR RATIO L
INPUT  INPUT HEcEMBLY
FIG. 3.1 PRINTED CIRCUIT BOARDS BLOCK DIAGRAM
N J
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( oot : ) -
Option Pin No. of M19 (POWERON) W
checked ID line low held low if ’
Option incorporated SLREE oD
INTO RESET
CONDITION
AC ID 1 M19-3 |
CHECK IF
Q iD 2 M19-11 AC |SFTTED
I ID3 M19-4 CHECK IF
N ISFITTED
RATIO ID 4 M19-10 I
. i, CHECK IF
I ISFITTED
Fig. 3.2 POWER-ON OPTIONS FITTED TEST CHECIK =
) ) RATIO IS FITTED
high on M18-4, turning the opto-isolator M2-B on and thus AND SELECTED
COND. VAL (M2-8) is high, signalling to the Digital |
assembly that the AC option is fitted. Similariy, when the DESELECT
€2, 1 or RATIO options are interrogated, the appropriate ALL ASSEMBLIES
output of M19 is set low if the option is fitted causing the I
COND. VAL to be set high. LO@%R_A
" AT
*Note: ID and IA lines DC Ib DATA
logic ‘1" = +b volts  logic ‘0’ = 0 volts
AD lines [ seLectbc |
logic ‘1" = 0 volts logic ‘0" = --15 volts l
LOAD DC
The next step in the power-up sequence as far as the ?ggﬁ’o?)%UFEQNGE
analog circuits are concerned, is to be placed into the DC, l
1000V range (See Fig. 3.3 Flowchart). Firstly, all RESELECT
assemblies are deselected by placing logic ‘1’s on all the ID DC
lines, then setting the 1AQ and IA1 lines low (see Fig.
3.4), clocking the option selects latches (M20 Analog (_END )
assembly, M5 AC assembly, M3 Ohms assembly, M1 Ratio
assembly from M17-3. Both IA lines then return high. FIG. 3.3 ANALOG INTERFACE
SEQUENCE: POWER-UP
| ] : : :
_______
Do ! P u:,_____} [ |
o1__J e S ] | | L
02 G St | | L
03| - : ! L
_____ [ - S !
ID4_.| L____:o___.__} |
SIS -1 3 I
ips__J L____%E‘____j‘ . !
| '
06 L_____%s____} : [ |
— e e |
07__| b N F ! L
! |

IA1:—l___l |
mo [ ] [ 1 |

|

| ! | |
| @ | ® [ @ |
! Clear all | Load D-A | Select DC | Select 1000V Reselect DC |
I Options I Converter 1 | Range FET Pattern, :

|

ke 410 uS —-l+—— 270 pS ———wt—— 270 uS ——*+— 280 S ——*[+—— 260 yS ——=

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 (Ib) 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
|AD line returns to the resting state of logic ‘1’. Thirdly,
the DC analog circuits are enabled by setting all the ID lines
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
IA1 going low. The final step is to reselect DC as described
above.

3.2.1.3 General Interface Update Sequence

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

é Type of Circuits Selected Useof D-A
Measurement
DC Volts Analog Assembly Input Bias Current
Compensation
AC Volts AC Assembly Frequency Compensation
AC + DC Volts 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,
{ii) 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 Qs
or 1 range latches, (vii) Reselect circuits selected in (jii)
and (iv).

Note: Steps (v) and (vi} are used only when I or § is
selected.
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MEASUREMENT !
CYCLE i

LS

DESELECT
ALL ASSEMBLIES

I

LOAD D-A
WITH
DC Ib DATA

|

[ SELecT bC |

|

LOAD DC RANGE
'FET' PATTERN

|

DESELECT DC
SELECT 1

J

LOAD 0 RANGE
‘FET'PATTERN

|

SELECT
DC AND 01

FIG.3.5 ANALOG INTERFACE
SEQUENCE: OHMS SELECT

:'_ FINISH |
1

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 ‘0’ is placed on |D7
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 electronicaily (F.E.T.) or by means of relay
contacts. In Fig. 3.8 all switches are shown in the 1V
RANGE position.



18

Binary coded
D-A data

wo_ | T
1| A
w2 Lo
03__] Wl IR AR S\
wa_ | s AR
os__| s AR
De__] e .
p7__J Wl

|
- 4108 —>(|<— 270pS —»

1

| I

See Appendix 1

e NN

IEENNNN

B B
o
LN
R O

[

’/ for 'FET patterns \‘

RN

SN

R

N

R
J

{«— 270pS —»|=-280S —|=-260 pS —|«-270 S —}a-260uS —=|

| |

B I

|
|
|
I
|
l
i
I
I
|
I

IA1 ‘
mo | L LT L] L 1|
| ! | | o ‘
|
.| l | . | e
& o¢ EE. ¢
° % 9 G o TR Y
2 ot < @ e el we coufs
© @ - = ¢y © e o2 c'3
= - g ° ol T . - G280
2 8o O S& g0 8% 23T 2%
O 30 no Ja a<d aJea Canl=r
= = z z 3 3 =
e - = 2
FIG. 3.6 GENERAL FORM OF ANALOG INTERFACE UPDATE TIMING DIAGRAM
_J
~

Data Messages ANALOG oo oms s v s wommmn s s -
from —» INTERFACE b == —— )
Digital Board INTERFACE _T
1
ACTIVE
FILTER
. INPUT I
Hi O———> ATTENUATOR

c—y

+BS

BS

t 40V
Inverter

FIG. 3.7 SIMPLIFIED DIAGRAM OF DC ISOLATOR
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98k

RL1 /\/\l RL1

Input
Amplifier &

Lo O—— M9 / l
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FIG. 3.8 SIMPLIFIED DIAGRAM OF ISOLATOR SWITCHING
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Signal Qut
21k6

—»——0\07

9k

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

Range Gain Q6 Q7 Qs Q9 Q10 RL1

100mV  x31.6 ON OFF ON OFF OFF ON

v x3.16 OFF OFF ON OFF ON  ON
10V =316 OFF ON OFF ON  OFF . ON
100v =316 OFF OFF ON OFF ON  OFF
1000V 316 OFF ON OFF ON  OFF OFF
DC OFF OFF OFF ON  OFF OFF

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

Reference should be made to circuit diagram number
430328, sheet 1, for the complete circuit., Sheet 2 gives
tables of the coding on the input control lines (from
the Analog Interface).

When the 100V or 1kV range is selected, a —100,
10M€2 input attenuator (R143, R156, R149, R148) is
incorporated into the circuit. This is a matched set of re-
sistors for low temperature coefficient. The selection of a
lower range energizes relay RL1 (via Q33), causing resistor
chain R119-R122 to be in series with the Hi input. Should
an overload signal then be applied, the resistor chain
limits the current and the power dissipation is such that
1000V can be applied continuously.

The amplifier end of the resistors is clamped by
zener diodes D22, D23 and Q18, Q19 to low, thus the
amplifier input can never exceed approximately + 24

- volts.

The output from the DC Isolator, test point {TL8)
is approximately 3.16 voits ( &~/10 ) for a full range
(100,000) input by the following methods (See Fig. 3.9):—

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

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

10 V Range Q9 and Q7 are turned on; all other F.E.T.’s
are turned off and RL1 energised. Q9
causes the ampiifier 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.

100V and These two ranges select the 1V and 10V

1000V Ranges ranges respectively but a =-100 attenuator
(R149, R156, R143, R148} is inserted
between Hi and the preamplifier input
when RL1 is de-energised.
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FIG. 3.9 PREAMPLIFIER GAIN CIRCUITS
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3.2.2.2 Preamplifier (430328 sheet 1)

The preamplifier is designed to present an input
impedance of greater than 10,000M{2 for signals up to *
20 volts. it is also bootstrapped (tracking of both ground
lines and supply voltages with input signal) being essential
for correct operation of input bias compensation, temper-
ature compensation and common mode rejection.

Q12 is a well matched monolithic NPN transistor
pair exhibiting minimal voltage drift and low noise charact-
eristics, the output being buffered by M31. To compensate
for the current gain drift of Q12 (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
regulator is approximately 1.2 volts above D50 cathode,
Q27 conducts current into R175. Since the current in R175
is controlled to be constant by Q30, referenced to D50,
the current flowing through R174 is reduced. Hence the
supply current, “mirrored”’ in R173, is reduced and the
output voltage controlled.

The negative bootstrap supply (—BS) is 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,



r 98k A
or
9M9 R147
Hi 0—"WV—VV l

Lo RL2
’
ca1 J— |

\/

R194 R195
5

%Cs

FIG. 3.10 SIMPLIFIED DC ISOLATOR
FILTERING CIRCUIT

3.2.2.5 Input Current (Ib) 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 known source resistor). When DC is selected,
this information is recalled by the microprocessor, trans-
ferred across the isolation barrier and latched into M13
and M14, see Fig. 3.11.

n
! |
o
+Ip -Ip | é I
Hi D-A Converter o MPU
=t
IAI
| T |
|1 |
: il
N
L
181
DC Isolator | Q | C:/:Lbr;la(;:c;n
| R I
(1
) E |
PR
o

%

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-isolator 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
R129 to null the bias current of the preamplifier.

3.2.2.6 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 lIsolator )
{TP13)
0.1V — 3.125 volts
v —0.2193 volts
L 10V — 0.06932 volts y

DC lIsolator Output Test Voltages

3.2.3 Analog to Digital Conversion (Analog Section)

(430328 sheets 3 and 4)

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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3.2.3.2 A - D Input Control

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

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

e )
STATE a b | ec STATE a b | ¢
RESET 1 1 1 RESET 1 1 1
SIG 1 1 0 SIG 1 1 0
+ BIAS 0|1 1 —BIAS 0{1]0
—REF 1 1 011 +REF 1 1 0|0
—-REF 2 0} 0 1 +REF 2 0,00
RESET 1 1 1 RESET 1 1 1

Positive signal Negative signal

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

Fig 3.14 MULTIPLEXER CONTROL LINE SIGNALS
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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. 3.15). The outputs of M39 (+11 and
—11 volts) supply the defined current for the reference
zeners via R212 and R38 respectively. R19 and R18
are selected by Datron so that each zener has zero voltage/
temperature coefficient.

The resistor chains 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.

. _J
==,
R212
R19
Foy * +15V
— O~ ANANN-O—— D65 A B C D E
5 R40
+ *— NN L +Ref 1
7<M39 6 R42 R43
R213 R71
¢ » +Ref2
R211 D60* *Datron Matched Pair
R87 R68
L FIG. 3.15 POSITIVE REFERENCE CIRCUITRY
_J
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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 Q36 (from R66 and
R11-R15) being bootstrapped to the output of the buffer,
via D2 and D4. Thus the difference between input signai
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 Rb 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.

Fig. 3.17 INTEGRATOR CIRCUIT J
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N
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}
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n
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c12
R32 %_7
=15V




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

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

é Y
—ore——
D1
e
\ D3
R59
A
! Ccs57
From R25
Integrator R28 To 2nd Null
Output B - Detector
From _ R24 2/'2
Buffer
Output
R58
FiIG. 3.18 1st NULL DETECTOR CIRCUITRY
g

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 +8V +5V
+15V From 15t Null
Detector
+15V
R22
R2 /R56 R20 g
AVE PE Q1 NuIITDetect
D8 +8V M28 R76 . To
Q2 Digital Assy
‘o P4 — 0
From 'C R75
Opto-lsolator > g1L Q3 -8V
M6
P2 R74
P3 Q4
-8V
L FIG.3.19 2nd NULL DETECTOR CIRCUITRY
_J
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FIG. 3.21 SIMPLIFIED DIAGRAM OF A — D DURING RESET PERIOD
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FIG. 3.22 SIMPLIFIED DIAGRAM OF AC CONVERTER

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 Vy, 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 Vy, thus
closing the loop around the whole circuitry.
Mathematically: V_X = Vp

but Mg = V2N
V2/Vi = Vg, but Vo = Vs

V-E:\/o2

Vo =Vv2

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

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

The output current from the RMS module passes
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. R90 is the zero adjustment for the half
wave rectifier M8 and R35 is the high crest factor gain
adjustment. R75 is adjusted for optimum linearity.

The output of M1 (TP2) is fed to a resistor chain
R1 - R7, to provide an output of 3.14 volts by the selection
of resistors R2 - R5. Q3 is turned on when AC is selected
and switches the output of the AC converter into the
Analog-to-Digital Converter (Drawing No. 430328 sheets 3
and 4).

[ > )
log M -
V—p Log f fl_n;é ——m Vyx
+
+ -
Log Log tre—— V¢
FIG.3.25 BLOCK DIAGRAM OF RMS
CONVERSION TECHNIQUE
\, J




3.3.4 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
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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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FIG.3.26 SIMPLIFIED DIAGRAM OF AC HIGH FREQUENCY COMPENSATION
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3.3.5 Frequency Detection (430402 sheet 2)

The signal frequency is monitored by M10 which is
set so that a signal frequency greater than 5kHz causes a
logic “1°, (0 volts) on M10 - 4. This signal indicates to the
Digital Board via M18, M2 (Drawing No. 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 se!f-test routine (actuated from the front
panel or remotely programmed) the AC assembly is
checked for correct cperation. The circuitry is placed into
the .1V range as described in Section 3.2.1.3. Filter is
selected and F.E.T. Q31 is ‘closed’ from M5 - 13 causing
a signal of 0.08 volts DC to be injected into the preampli-
fier. Thus a signal of approximately 3.14 volts is output
from the RMS section and applied to the A - D converter
situated on the Analog assembly. This signal is then meas-
ured and compared with a stored value. If the measured
signal is within £6% of the stored value, the test continues
with a 1V range check.

Range Output from RMS section
1 +3.14 volts
1 _ +0.314 volts
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A3.3 OPTION 12 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 V§, computes V2/Vf and has an output of
Vx which is then filtered so that all the AC components are
removed. The output of the block is fed back to Vs, thus
clesing the loop around the whole circuitry.

Mathematically: Vyx =Vgo

but Vy = V2/V¢
V2/V§ = Vg, but Vg = Vi
vZ=v,2

Vo[

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, shunted by 150pF.

Relay RLZ2 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
3.34).

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 C8S 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 Q17/Q21 ensures that both halves of the varicap are
subjected to the same AC signal, removing the non-linearity
of the voltage-capacitance characteristic.

i 1
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Fig. A3.23 SIMPLIFIED DIAGRAM OF THE AC PREAMPLIFIER SCALING
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A3.3.3 RMS Converter (430552 Sheets 2 & 3)

r
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Fig. A3.25 BLOCK DIAGRAM OF RMS CONVERSION
TECHNIQUE

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 Eiectronic
True RMS Sensing as shown in the simplified block diagram
Fig. A3.2b,

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 Voits for a full range signal. (Note
that M10, M9 and M4 are chopper-stabilized amplifiers to
handle the low signal voltages).

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.

M16

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.



The buffer output voltage (3.12V full range) is
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.

r A
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! 1
a |
M17 é\ Mm17
Q
%4 23 s 1 2? :g 4T
w 113
| Fig. A3.24 SIMPLIFIED DIAGRAM OF AC FILTERS
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A3.3.4 High Frequency Compensation

The calibration is carried out at one H.F. frequency
but since it flattens the AC amplifier response, the correction
is valid for all specified frequencies. It should be noted
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Fig. A3.26 SIMPLIFIED DIAGRAM OF AC HIGH
| FREQUENCY COMPENSATION )

W 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’, (0 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 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 fatched
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.

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
N +3.14 volts
1 +0.314 volts
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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 Voltage Follower
[ 3
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FIG.3.28 SIMPLIFIED DIAGRAM OF
L VOLTAGE FOLLOWER CIRCUIT y

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

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

input protection is provided as follows: —

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

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

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 1082, 1V range otherwise). See Fig,
3.29.

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

(~ )

Range Current F.E.T.’s/Switches turned on
Current Leakage path
Selector

1082 10mA Q11, M2(A)

10002 10mA Qt11, M2(A)

1k§2 1mA M1(A)

10k$2 100UA M1(B)

100k$2 10UA Q4 M2(B)

M 1A Q1, M1(D) Q3, M2(C)

10MS2 100nA Q1, M1(C) Q3, M2(C)

FIG. 3.29 OHMS CURRENT RANGE SWITCHING )
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The voltage deveioped 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
(+02BS and —£1BS) 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.

[ )

I+0——————

Ry

OHMS
Rx GUARD

Rz

FIG.3.31 USE OF OHMS GUARD
\ _

3.4.3 Test

During the self-test routine (actuated from the front
panel or remotely programmed), the Ohms Converter is
checked for correct operation. The circuitry is placed into
the 10k§2 range as described in Section 3.2.1.3. Filter is
selected and F.E.T. Q5 ‘closed’ from M9-1 causing R8
{9.76k2) to be placed between I+ and I—. Thus with I+
and Hi, I— and Lo connected (2-wire if front panel input
selected), the DC Isolator (which is also in the TEST mode)
measures the voltage developed across the resistor {approx
1 volt). The resulting voltage output from the DC Isolator
is applied to the A-D converter, measured and compared
to the stored value. f the measured signal is within + 6%
of the stored value, the test is complete.

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

Precision current shunts of 0.1, 1£2, 982, 9052 and
9002 connected in series provide an output of 100mV
for a fuil range signal. To eliminate errors in measurement
due to lead or contact resistance, all current shunts are
4-wire sensed i.e. a pair of current leads and a pair of
voltage leads to the shunt(s) switched separately. The
voltage developed across the shunt(s) is fed to the DC
Isolator in DCI and the AC assembly in ACI or DCI +
ACI. The fatter, 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.

352  Test

During the self test routine, the Current assembly is
checked for correct operation. The circuitry is placed into
the .1mA DC current range as described in Section 3.2.1.3
with the DC Isolator in the 100mV range. Filter is selected
and F.E.T. Q9 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 lsolator.
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 lsolator 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 0 volts, turning on the transistor. Thus relays RL1 and
RL2 are energised, causing the front signal input terminals
to be connected to the measurement circuits. Should
Rear Input be selected, relays RL1 and RL2 are de-
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 be clocked high (0 volts) on pin 1. The signal
is applied to Q2 energising the ratio mode input selector
relays, RL3 and RL4. Thus the inputs to the ‘Ratio Input’
on the rear panel are connected to the measurement cir-
cuits. Once a valid reading has taken place, the ‘Rear
Input’ lines are connected to the measurement circuits by
leaving M1-5 low. This de-energises the relays as Q2 is
turned off. Another reading is then taken and the ratio
calculated.



33

3.64  Test

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

3.7 ANALOG OUTPUT (Circuit Drawing No. 430308)

3.7.1 General

The Analog Output Board accepts the DC lIsolator 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 Isolator 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

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

needed to operate the
whole instrument
system.

(1) Program Memory -

e.g. Self Testlimits,

Error read-out specific-

ations and other fixed
factors.

(2) Constant Data
Memory

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

{3) Non-volatile
Calibration Memory

used for scratch pad
operations and storing.

(4) Operating Memory -

(5) Volatile Display volatile data such as

Output external connector. Memory Max-Min stores, Limit
stores and computation
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.
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3.8.1.1 Software Overview

The system uses the technique of a looping prioritised
job scheduler (see Fig. 3.34). Each job driven from the
scheduler is controlled by a flag in the system workspace
which is set when the job is required to be run and cleared
when completed. Priority of activation is ensured by
making each job exit on completion, to the top of the
schedule.
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Program Modules:

INITIALISE

HAS TIME GUARD

EXPIRED ? Yes —

RESTART SUSPENDED
PROGRAM

No

IS PROGRAM
BUFFER NON-EMPTY
& OPTION FITTED?

Yes —

PROCESS REMOTE
COMMAND

IS
KEYBOARD BUFFER
NON-EMPTY ?

Yes—

PROCESS KEYBOARD
COMMAND

HAS DATA BEEN
PROCESSED ?

Yes —

DISPLAY DATA ON
FRONT PANEL

HAS DATA BEEN
ACCEPTED
FROM A-D ?

Yes —

CALIBRATE DATA &
COMPUTE FUNCTION
OF READING
AS REQUIRED

]

No

1S
ERROR READ-OUT
REQUIRED ?

Yes —

COMPUTE LIMIT
OF UNCERTAINTY

No

IS A-D READY ? Yes —

ACCEPT DATA FROM
A-D CONVERTER

No

IS BCD DATA
READY FOR OUTPUT
AND INTERFACE

OPTION FITTED?,

Yes —

OUTPUT DATA TO
REMOTE INTERFACE

FIG. 3.34 JOB SCHEDULER

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. 89004 3.
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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, controfling 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 (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 contral is able to ‘simultaneocusly’ 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, 02) 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 B0OkHz, 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, Mb7-11 is at logic 1, so M56-8 follows M567-15,
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. 3-35). Q6
and Q7 drive the clock output at voltage levels demanded
by the processor (OV and +5V).
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No. of Propagation Delays
FIG. 3.35 TWO-PHASE CLOCK GENERATION
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To account for slower data transfer in CMOS devices,
the clock frequency is again divided by two to 400kHz
when the CMQOS data bus is active. The decoded address
‘CMOS | /O’ at M57-7 is set to logic 1 during these transfers,
so a 400k Hz square wave appears at M57-11. The combined
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effect of this and the 800kHz output from M57-15 is to
‘stretch’ the waveforms of the Phase 1 and 2 clock outputs
{illustrated 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.

-
wos [ L[ L[ L
M57-11 _I I J
M56-8 | ’——-—‘—
gz | I
. FIG.3.36 TIMING DIAGRAM OF STRETCHED TWO-PHASE CLOCK
y

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)
Jine 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 #B000 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 VMAQ2,

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 (+bY 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 apprex. 25m$ determined by R55/C32.

3.8.2 CMOS Address Decode and Input/OQutput
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/O 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 1-0f-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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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
0 0 0 X 0] 1 XKDSP1 M16-6 Addresses keyboard
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0 1 0 X 1 1 XADDLY M16-12 A-D delay counter input enable

FIG. 3.39 CMOS ADDRESS DECODING




3.8.3 Analog to Digital Conversion (Digital Section)

3.8.3.1 General Principle

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

The function of this section of the circuitry is to
generate the sequence that when transferred to the analog
section, controls the sequence from RESET through the
integration 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-
11, causing M47-2 to be logic ‘1". Thus the control lines A,
B and C put the analog section of the A-D into RESET
(See Fig. 3.42). The Address Bus decoded signal XADDLY
is taken low, enabling the presetting of the delay counters
M13 and M14 from the CMOS Data Bus, the amount of
delay being determined by the selected range, function
and filter state, see Fig. 3.43. The A-D control latches, M11
and M12 are then enabled by XADCTL to (i) reset the
command latch M1 {from M11-4}, (ii) set the resolution of
the main counter (M11-5 and 8), (iii) select trigger gate
(M12-3, 4 or 5) and (iv) reset the data ready latch (M12-6).

-~
CMOS DATA BUS
A-LDA.(I:‘g-I:IéI'SROI. coDELAY BUFFERS BUFFERS
M11 6 M12 M13 & M14 M0 M24 &M25
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TRIGGER U m m
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EXTERNAL ™ TRIGGER | DELAY MESSAGES & SECONDARY BUS
TRIGGER *CONTROL ™ TIMER COUNTERS 800 kHz
M23 [*—cLocK
INTERNAL -
TRIGGER
DATA
READY
TIMER LATCH
U
A-D SEQUENCE
CONTROLLER
] M47/Ma6
NULL
ANALOG A-D
DETECT
Ak CONTROL
I 131
Null Detect To DC Isolator
FI1G. 3.40 SIMPLIFIED DIAGRAM OF DIGITAL SECTION OF A—D CONVERTER
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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
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FUNCTION | RANGE FILTER FILTER
DCV All Ranges 2 101
Option 12
ACV All Ranges 61 251
DCV + ACV
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ACI
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DCI 100uA-TmA 2
10mA 3 101
100mA 5
1A 6
kOhms 10£2-100k£2 2 101
1M 4 121
10M£2 31 251

FIG. 3.43 COMMAND DELAYS




3.8.3.3 A-D Measurement Sequence

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

1. Internally generated 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 seguence
or via the digital interface.

The trigger source is selected by the latched data on

M12, enabling one of the three gates of M2.

Delay. The trigger pulse clocks the ‘command latch’
M1-11 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 clacked. 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 pulse 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 (M22-1 2) 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)
pefore 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 M41/60. Thus depending on
the position and down period of the pulse, the count held
is increased or decreased.
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FIG.3.44 LINE LOCKING TIMING DIAGRAM (50Hz)

:°+—Coum Up Period

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
Isolator 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: 1+ and Hi are carried in one; [—, 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 14 [ 15 ]16 | 17 KEY 14 15 [ 16 | 17
CD7 | 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 ] 1 0 TEST 0 0 1 0
10M£2 0 0 1 1 SPEC 0 0 1 1
1 0 1 0 0 (A-B) 0 1 0 0
1 0 1 0 1 dB 0 1 0 1
1082 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
kS 1 0 0 1 RESET 1 0 0 1
KEYBOARD| 1 1 0 1 MAN 1 0 1 0
I 1 1 1 0 INPUT

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

FIG.3.45 CMOS DATA BUS: KEY SELECT CODING
J

3.94 Keyboard L.E.D. Data Decode (430294 sheet 1)

The XKY BRD signal is inverted by Q1, 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 Mb, 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 CMQOS 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,

( N
CMOS DATA LINE M12/M11 M8/M5 M6/M4 M9
CDO +C DC AUTO
cD1 dB kQ 1082
CD2 SPEC INPUT 5

ZERO
CD3 TEST INPUT 1

FILTER
CD4 A-B KEYBOARD 10
CD5 MIN 100 MAN
CD6 MAX I 1000 RATIO
cD7 RESET AC 10MEQ HOLD

FIG.3.46 CMOS DATA BUS : LED-SELECT CODING
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FIG. 3.49 SIMPLIFIED DISPLAY DRIVER READ CIRCUITRY
A

DISPLAY DRIVER ASSEMBLY (Circuit Drawing
No. 430330).

3.10

Basically, the Display Driver assembly receives the
display information from the microprocessor (running at
800kHz) and stores it in a Random Access Memory (RAM)
digit by digit. This data is then read out at a slower fre-
quency {2kHz}, level shifted and output to the gas
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. +1,[H 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 writea 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, B 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.

3.10.2 Read Mode

Discharge between adjacent display blocks is preven-
ted by time multiplexing and sending information to alter-
nate blocks. A particular display block is selected by
driving 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 T,
0001 selects the anode to block 3 (M11-8), 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, 26}, 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)

The IEEE Digital Interface assembly contains the extra memory circuitry required for the execution and decoding of
interface functions, and for data input and output transfers. Simplified diagram Fig. 3.50 shows its essential features.

& \
TO
DIGITAL &
ASSEMBLY
ADDRESS
s SWITCHES 5%
ATl — AO RO-AZ
4k byte ROM GPIA
M3 M9
DO D7 DO-D7
INPUT
BUFFERS
M6
TO0
DIGITAL PROCESSOR DATA BUS
ASSEMBLY
Fig. 3.50 SIMPLIFIED DIAGRAM OF IEEE ASSEMBLY
y

3.11.1 ROM Circuit

The |EEE 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 X10OBD and master clock 92.

3.11.2 Interface Circuit

The General Purpose Interface Adaptor (GPIA). M9,
provides the interface between the |EEE 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 AD-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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FIG. 3.51 SIMPLIFIED DIAGRAM OF BCD INTERFACE ASSEMBLY
3.12 BCD DIGITAL INTERFACE (Circuit Drawing 3.12.2 Interface Circuit

No 430332)

The BCD Digital Interface assembly 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 control 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.

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 decodinyg
address lines A9-A11 with XIOBD. Address lines A0 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
control 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.



3.13 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 s
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) 1s connected to the digital
+5V line (TP3) on the Display Driver assembly .

3.13.3 5V Supply

All the logic circuitty 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 requlator 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.
3.53. The analog circuitry conditions for each test are
given in the last subsection of the circuit description for
the particular board, and the range ‘F.E.T." patterns in
Appendix |-8.
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b i g@.’,— =
Y, ;
MAINS Pink
— Whit e O
U LK1(230V) T 10V - Mauve
O ( —0 17
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FIG. 3.52 LINE TRANSFORMER
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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

i Disconnect power and all signal input/output leads.
P 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 Opera[t{'?n:— Remove LK1 (link 1) and fit LK2

and LK3'"".
230V Operation:— Remove links LK2 and LK3, and
fit L1 (1]

Amend instrument identification label.

Replace lower cover.

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.

e

4.1.2 Changing Line Frequency

—_

Disconnect power and all signal input/output leads.

2. Remove the top cover.

3. 400Hz Operation:— Remove link LK5 and fit
Lk701] on the Digital assembly, (Drawing No.
400329).

50/60Hz Operation:-- remove link LK7 and fit
LKB[” on the Digital assembly (Drawing No.
400329).

4. Place instrument into HOLD. Adjust L2 (Digital
assembly) so that TP7 is 1.058V +£0.03V with respect
to Digital Common (TP28),

NQOTE: This signal contains about 200mV peak-to-peak
high frequency noise.

5. Amend instrument identification label.

6. Replace the top cover.

7. Carry out the Specification Verification tests (Sec-

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

[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. 920048)
positive terminal to resistor.

b. Replace top cover.

6. Amend instrument identification label (Current date

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

4.3 POST-REPAIR PROCEDURES

Apart from the RMS Module (which is available only
from Datron), all integrated circuits and semiconductor
devices are standard manufacturers’ products, and special
selection is unnecessary. During manufacture certain
resistors are selected in value (FSV = Factory Selected
Value) to accommodate circuit component tolerances, or
to bring the desired setting of a preset control to the
middle of its 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 fallowing
procedures.

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



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
1M£25% 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

B,

10.

11,

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 4750V +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.

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
10ME&2 resistor between instrument Hi and Lo.
Connect DVM Hi to TL8, Lo to TP20.

Adjust FSV R152 with a metal film resistor
(50ppm/CC) 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 10MS2 resistor across the input
terminals. Note the reading on the front panel
display (=A).

Note the ambient temperature (=X°C}.

Place the instrument in a temperature 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).

Compute (B-A)/(Y-X) = Drift/OC.

(i)
(iii}

(iv)

{v)

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

(vii) If the drift was <<10 digits/9C proceed to (x).

(viii) 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.

(ix) Repeat from (i).

{x} Lock R151 with a clean soldering iron.

(xi) Repeatsteps 17 to 20.

Solder in R152, with instrument turned off.
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Analog Assembly (A-D Converter) 33.

23. Select 100V range and apply 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.

Apply +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

r complete.
Voltage on TL'B’ TLC’
TP7 or TP8
4.3.2 Ohms Assembl
6.42 - - .
ggg ‘._/ v’ Equipment Required:
‘535 o \_/ 5% digit DVM, e.g. Datron 1065, or 1061.
6. 10 Megohm 5% resistor in parallel with a 10nF capacitor,
e.g. Datron Part No. 400392,
Select voltage closest to measured value Copper shorting links, and a short wire link.
and cut links
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 across input terminals, Turn rear panel key- #s
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

Guard, I+ 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.

display reads +10.0000 + % digit. The basic Ohms set-up procedure is now complete.



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.  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.

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

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

4, 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.

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

6.  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.

7. 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.

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

9. 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.

10. This part of the procedure must be performed with
the high frequency compensation voltage, at J1-11/
R57, at -5V +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.

11.

12,

13.

14,

15.

16.

b. Apply 100V, 100kHz note error and adjust C61
to 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
GAIN. Apply 1V 50kHz 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, B50kHz. 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
display 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,

r

Voltageon TLS | TL1 | TL2 ‘ TL3 | TL4 |

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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i
i
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i
]
I
|
I

.

Select voltage closest to measured value and cut links

FIG 4.2 OPTION 10 AC ASSEMBLY OUTPUT
SELECTION VOLTAGES




4.3.4 OPTION 12 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.

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 I, 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.

& 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.

Cut Test Links
TLH Voltage C D E F Gain*
2.887 - 2.904 VIV Vg 1.090
2.904 - 2.920 VIRV I 1.084
2.920 - 2.937 v | T X - 1.078
2.937 -2.954 T X x 1.072
2.954 - 2973 v X S 1.065
2.973-2.988 g X e % 1.059
2.988 - 3.004 X X 1.054
3.004 - 3.021 \_\? x X \x/ 1.048
3.021 - 3.038 X | T 1.042
3.038 - 3.055 x s | % 1.036
3.055 - 3.071 x | o | x || 1031
3.071 - 3.090 x R X 1.025
3.090- 3.110 X X A 1.018
3.110-3.128 X X v ox 1.012
3.128 - 3.147 X X X s 1.006
3.147 - 3.167 x X X X 1.000

*Increase 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,



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 1VRMS, +ve 5:1 Crest Factor signal. Adjust
R61 (crest factor) for a display reading of 1.00000V
430 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,

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
+6 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.
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APPENDIX 1

ANALOG DATA LINE ‘F.E.T.” PATTERNS

DC Voltage

DC Isolator

AD1 AD2 AD3 AD4 ADS ADB AD7

ADO
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100mV
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Ohms
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AC Current

Current assembly

AD2 AD3 AD4 ADS5 ADE AD7

ADO AD1

AC assembly

AD2 AD3 AD4 ADS ADE AD7

ADO AD1

0
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0
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TEST
Function Range DC Isolator Option assembly
Tested Checked
ADO AD1 AD2 AD3 AD4 ADS AD6 AD7 ADOD AD1 AD2 AD3 AD4 AD5 AD6 AD7
DC A 0 ] 4] 0 1 0
1 0 0 0 0 1 1 0
10 0 0 ¢} 0 1 0 0
Ohms assembly
k2 10 0 0 0 0 1 1 1 0 1 0 1 0 0 0 1
AC assembly
AC A Not used 0 1 1 4] 0 0 1 0
1 0 1 1 0 o 4] 0 0
T assembly
| A 0 0 Q0 0 0 1 1 0 1 0 0 0 0 1 1
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PART Mo, MANUFACTURER FART Mo Per Assy.
R24 000102 Ik 5% /4w CARBON |MULLARD CR25 -
RZ5 000332  [3k3 - g ~ ., o
26 [ oool03  liok e - i
R27 | ooolo2 |k I " -
R28 | 000682 6k W g " !
R29 | 00O0I04 ook . . —
R3o [NOT USED : =
R31 | CCo472. 4k7 " “ . ' i =
Raz | 000472 k7 i 4 B i d =
Ra3 | 000222 I2k2 oo . " =
R34 i 000(04 100k " " - " =
R3s L Q00104 ook . H " ; i -
3 gpojot  deok ¢ . d.0 =
Ra7 00CI06 1oM 0% " : ! " 4
R38 Qgoolo4 100k 5% Y 5 =
R39 CQCiod 10k ® " A ! _ =
R40 . 0001053 lrok " =
R4l i 000332 3k3 " “ - " =
| Ra2 | _0o0oI03 1Ok Lo =
k43 | 000104 100k » | - p
Raa 000103 10k L i =
Ra4s . 000364 |36ok . v} 3 i ‘
R4 | 000472 l4ky [ " —
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DESIGNATOR DATARON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART Mo MANUFACTURER PART MNa Per Asyy,
Ray 000103  |lok 5% Jaw CARBOM | MULLARD CR25 -
k48 | opolo4 Helel] . v . " =
g49 | 00OI03 10k : " =
R50 | 000104 [i00k i‘ ] -
R 5i | 000562 _ 5kG ] [
R52 | 0007224 _|220k i
R53 | opo12.3 Ier. " |
RS54 | 00008 M 1
RsS | 000684 _ lsgok . e
RS6__ | ooos23 ezk - | .
RS7 . NOT Used =
RO o, DOGIO0,.. R s 2
RS9 | 0001220 | e ; 2
Reo 000220 | - . -
Rel_ . 000100 __ Jio 4 | =
|Rez .. NOT UBED e
RG3 000222 |2k2 - 5% 'aw CARBON, MULLARD CR2S e
[Re4 | 000222 |2k2_ T : L. g
Re5 . ., DOpLiO3 | ok i e f =
S TR - =0 N o OO, D M. . i L=
Re7 | ooo27t  loor -
[RE8 _.|_oool0b ok _ s
R&9 [eXafel- T [S60R &
NOTES. o
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LPART Mo MANUFACTURER FART No. Par fgsy
R70 | ©00222 | 2kZ 5% Yaw CARBON | MULLARD CR25 -
R7I | o102 ik . " " =
R72 00 Q022! 220R =
R73 L 000102 ikt " -
R74- | 000124 120k " " " " . [
R75 00047 4TOR  » " " " . i
K76 | 000824 820k " P " i
R77 i NOT USED | —
K78 - NOT USED -
K79 o000 472 14k7 4 B " rmg
f:30) 000683 168k =« " " " " —
RR | 00 O I83 2k e i i " |
R82 1 000334 330k _» v R ) [
R33 06322072 2K __POT CERMET | BECKMAN 72 P |
Rg4 oo0223 20k 5% Yaw CARBON | MULLARD CR25 !
RE5 | 000472 4k7 » ] i 7 =
R36 l . NOT USED '[ s
R37 000104 100k =
RS8 000103 10k« - - -
R8O 000103 ok " " " “ =
R0 NOT USED =
R9 ! 0lz2002 20k0 1% Yaw Soppm MF | Holco HaC I
R92 015231 523 - " . i 2 )
NOTES o
- AT i
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DESIGNATOR OATRON DESCRIPTION PRINCIFAL MANUFACTURER'S Mo, USED
PART No ! MANUFACTURER PART No. Per Assy
R93 NOT USED —
R%4 Oo0lo2 1k 5% 4w CARBON MULLARD CR25 =
R95 ooo472 4k7- - - - =
R96 | 0oo!03 10k - —
R97 | 000222 EYE . -
R98 : NOT USED -~
R99 000104 00k 5% Yaw CARBON " =%
RIOO 00p 104 {lele SR - " =
RIO! | 000684 &80k . . #
RiO2 L Q00103 10k » v " " " —
RIO3 oooze2 2ke . “ u " —
RIO4 0o0loz 13 “ “ “ u -
[ANE 10900406 |10k x7 2% NETWORK _|BECKMAN 764 -1~ RiOk 5
ANZ i NOT USED =
[AN3 0900406 10k x 727 NETWORK | BECKMAN 764 -1~ RIOk | =
AN 1090042 |8 BIT R-2R LAODER NETWORK _SEE RG- L
[ANS 1090046 |1okx7 2% NETWoRK BECKMAN 764 -1- RIOk | _—
[ANG 1090046 ok xT_2%  NETWoORK BECKMAN 764 -1 -~ RIOk -
AN? 090046 [0kx] 2% NETWORK BECKMAN 764~ - RIOK. =
NOTES ]
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SEE SHEET 2 FOR LATEST ISSUE g nﬁuml‘-_ e
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= - T 100329 |6 v 6
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MAMUFACTURER'S Na. USED
PART MNo. MANUFACTURER PART No. Pur Assy
ct 150002 10.F 20% i6v DIP TANT | UNION CARBIDE KIOEIG 14
o) 150002 JOLF » o w - " -
c3 150002 I0uF o | - & =
(4 150016 C wF v 3By KIRGo E3S 7
C5 [ lloot3 o WE 0% 250y POLYESTER | MULLARD 280 AL PIOOK 2
6 101103 -oluF 250v CER Disc__|ERIE 80! G
c7 i 150006 ATuE 20% l6v DIP TANT |UNION CARBIDE K4RTEIG !
8 ] | Nor used -
ca 150002 |10 uF 20% 6v DIP TANT  |UNION CARBIDE KIOEIG —
clo | 1g2lo | IO0FF 500v CER DISC ERE 80! 5
¢l | I1socoz 1OuF 20% 16v DIP TANT _|UNION CARBIDE KICEIG -
ci2 L 1500 16 JUF 35y 0 o« " . KIROE 3§ -
ci3 | 150002 ___|[lIOuF_» i6v = . “ KICEIG , -
cl4 P llool 3 |01, 10% 250v POLYESTER| MULLARD C28OAE/PIOOK -
cis_ _;___r_so_jg_'i:”:i_z___ ___ji:’of;,p 20% IGv DIP TANT . UNION CARBIDE KIROE |G - ]
cle_ 1027221  |2%0)f 500y cER Disc  LERIE 20l 3
C17 50002 [IO,F 20% 16y DIP TANT UNION CARBIDE KIOEIG —
coe 150002 [OpF " ' L - L ==
Ci9 L1500 16 |wF i 3he 4 KIRQE 35 i R
C20 L-'..'i.o 0oz [10uF o . = . KIDEIG —
car | 102101 00} 500y CER DISC ___[ERE 8o =
c22 | 61103 |-Olyr 250y CER DISC ERIE 301 ==
S | 120016 2n2F 20% 100V ParvcaARD | WiMa FUC 2Mind | !
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CESIGNATOR DATRON DESCRIPTION PRINCIPAL MAMUFACTURERS No, USED .
FART No. MANUFACTURER FART No Per Assy
c24 120016 J3OLF 2/% 25v POLYSTYRENE SUFLEX Hs@I30 /20— 7/25 | |
¢2s 102 471 41086 Soov Cee Dac ERIE Bot [ .2
c26 1500 16__ llvF  20% 35v DIP TANT | UNION CARBIDE KIROE3S P =
c7 [ 150002 110.F oy v * " KIOE 16 -
CI8 . 102220 '22bF  50C0v CER DISC ERIE 20| =
c29 ' 1sp001% [[0F  20% 35v DIP TANT | UNION CARBIDE KIROE3S -
| c30 | 150002 lguF  20% tev KIOEIS oS
cal | 11oo0s |+OlyF 10% 250y POLYESTER [MULLARD C2BOAE /PIOK 2
€32 | t1toco3 | oeeﬂr [
c33_ | 150014 "GBur 20% 35, DIP TANT [UNION CARBIDE KRR E 35 j
|ca4 | 101103 l.Olwf 250v_ CER DISC |ERiE 2ol - -
€35 | 150002 _ |10pF 20% 16V DIP TANT |UN/ON CARBIDE KIOE 6 =
| 236 | 101103 |-0VyF_250v_CER DisC ERIE 80l N -
[c37 -~ 102220 j22pr 5004 cerpisc - » =
cag | 102221 |220pF _SCOv_» : 4 =
€39 101103 ___|-OluF 250, . | 2 o i
C40 [ 1IOOOS5.___ [ !10aF 20% _2_50v F'OLYESTF_R MULLARD C280AE /PIOK =
31 110027 |2n3F 20% 100V POLYESTER WIMA FKS2MIN I
C4z 10247 | ATObF 500v_CER DISC_ | ERIE 80| =
€43 | 10210l |100pF s00v CERDISC | 80! _ =
cas | 150002 _ lIGuF 20% 16y _DIP TANT__|UNION CARBIDE KIOEIG =
CAS 1 150016 IWE 20% 35w . v L M " KIROESS R
C46 02220 22 pF_500v_CER DISC |ERIE 8ol
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=23 E e JI__ ) ! ’j ____( — . 4.00329 ]5 e
DESIGNATOR DATROM DESCRIPTION PRINCIPAL MANUFACTURER'S No, USED
PART No. MANUFACTURER PART Nao. |Per Assy.
c4a7 150004 10QuF 20% ©V3 DIP. TANT.| UNION CARBIDE KICQE®V3 |
c48 | NOT USED i -
c49 101103 *OluF 250v CER.DISC | ITT ChIo =
cso 102101 100pF S500v CcER.bisc ITT 80! -
csl L lozlol I0OpF 500v CER.DISC | ITT RO! o
€52 | NOT USED —
c53 | 102221 270kF S500v CER.DISC | ERIE 80| —=
cs4 | 13c008 6BpF 5% 160y POLYSTYRENE SUFLEX Hs I
€55 150016 |uF  20% 35v_DIP TANT |UNION CARBIDE KIOEIG —
C56 104025 100nf T83°, 50V CER DIsc|SiEMENS %7442 2
c57 104025 100nf 182 / 50V cER Disc|sieMeNS BBHT442 -
]
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PART Mo

T T
i I
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! MANUFACTURER

| |
|

MANUFACTURER'S
|PART No

200001 ____75mA 75v 6PSi. DIoDE

|FAIRCHILD

LiNglag

B!
02 200001 ___75mA 75v G i DIODE _ FAIRCHILD IN4148 S e
03 . 2000C! __ 75mATsv GRS DIODE  FAIRCHILD AR, e ]
D4 20000! 7SmA T5v G si, DIODE FAIRCHILD _ pNaam T
DS " 200008 200mA 125 LL si BIoDE FAIRCHILD T NasgA K
o6 220010 __Si HOT CARRIER DIODE  |HP AscHiool/iNeze3 |
o7 210027  2V] 400mW ZENER MULARD | BZYBBC2VT S S
02 __2lo033  3V3 400mW ZENER MULLARD . .ezysscsva |
b9 220022 DUAL 37pF VARICAP DIODE THOMPSON = CSF_ _.BB7O4B L2
bio BRE S R R, . S S —
Bl 200001 75mA 1Sv GP.Si. DIODE __ FAIRCHLL IN4IA8 -
DR 200002 __ IA.SOv. 6P.Si. DIODE _ FAIRCHILD [INZ ool 2
XN 213006 SV sw zeneR  UNITRODE TV 505 oo
DA 200001 75mA 15v_GP Si DIODE  FARCHILD IN414g -
DIS 200001  15mAT5v_GP. 5i. DIODE  FAIRCHILD CINaigag =
D6 200002 IA.SOv. GP Si. DIODE  FAIRCHILD . IN4oo| =
pig i 200001 __ __5iGF bDiobE EAIRCHILD (N4 1ag =
018 e MNOT USED _ o E e sssagecsompss . g T .
D‘9 —_—ue : NOT. USED - . P A e e e e e e b K I £ e -
b20 220022 DUAL 37bF VARICAP DioDE | THOMPSON —CSF BB2048B — E
D21 200001 ___|75mA 75v GP Si DIODE FARCHILD__ liNnaias = |
] i L
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DESCRIPTION

DESIGNATOHR I DATRON PRINCIPAL TR ANUFACTURLK T [T
PART Na MANUFACTURER TRPART Mo i Asse
- B o P i o R ST .

M | DyUAL D FLIP-FLoP MOTOROLA MC 1503 BeP 2]
ML ; . QUAD BILATERAL SWITCH | . _ MCi40laBCF o
M3 2300 84 TRI-STATE HEX NON-INV BUFFER e, Mci45038CF T
M4 230D 24 - 2 S N . .
MS 22 00 24 K g o e i)
ME 22 0024 m W o o, e E -

7 2200 15  GQUAD LATCH o Z
M3 280015 __« . . =
M2 28020C 15 ” . S = .
IMIO 290 024  TRI-STATE HEX NON-INV SUFFER " =

Ml 2200 1S RUAD LATCH ' o - o
MiZ fgo0ls - " -
MI3 020044 BINARY UPDOWN COUNTER T i 4_ i
M4 _ 280044 | e o R i =
MIS 290003  TIMER - ASTABLE SIGNETICS _NE 885y e
MIG 2703058 | DUSL [-of -4 DECODER  NATIONAL 'l;_z_g_;_L_s_r_si__ D . .
| M7 STOOA4B QUAD TP NAND GATE NATIONAL __y4Ls00_ .2
MIZ 285 1 | 3-10 4kx 8 EPROM-SEE PRO& SPEC. Tms2s320L ferosRany [
) Z2R00656-1 256X 4 STATIC RAM SEE DRANING | ; 2

MOTES = R e S Tl Eae i hEr L

| ] Oetrt e,
o S siops e wTi—l’?GI_ S1GITAL |
TPR®. T %E s

S Ac0328 Tpem

1’ ‘| !
i ! |
NESIGNATOR L DATROMN DESURIBTION lpriNcIPAL L MANUFACTURE 'S My ULED
CPAHT Mo . PRMANUFACTURER {PART No [her Busy
M0 2B 0066-1_ 256x4 STATIC RAM SEE DRG i U - _
M21 2T DOE4 CUAD TRISTATE RUSFEE PR Cara L _PM TaL5ia5N I S
| M22 28 0O || ___DUAL D FLIP-FLOP | Moo oach s

M23 27 0053-3 4D cHIP | FERRANT! loLazoaBH
Mad 280 O24  TRI-STATE HEX NON-INV BUFFER MOTORDLA | MC148028cP o
Mgs 20 - #R0894 M b p 0 4 W] -

280 006 DUAL J-K FLIP-FLOP f "

|
J
IMci40278CP

2200 Q4 4BIT BINARY COUNTER 4

MC 14020 8¢P

270051 |2UAL 4P AND GATE | NATIONAL

TALs2i

270055 DUAL 4 1/P NAND GATE |
Sy Gl o Bahe A Al e Barvie L

IM30_
M3

. 2800 57-12 4k=8 EPROM-SEE PROG SPEC__

74LS20 o

2I00DE 1K x4p71 sTATC emos RAM  SEE DRAV/ING

M22

| M 34

M37

v ., 210062
[VECT—

M35
MBS e

_.Bch DECIMAL DECODER 15 NATIONAL
! 270051  DUAL 4 \/P AND GATE ¢
4 /P _NAND GATE

_TMS 2532 L /2ROGRAM D.

R

JALs2) . -
74 L5 20 =

270055  Dual 4 1
290056712 4kx B EPROM~- SEE PRO6SFEC_
. 250096 |1K _«4BT STATIC £MOS RAM | SEE_ DRAW N

|
280025  QUAD BIL L SWITCH | MOTOROLA

TMs 2532 Q?,/P_RQGEAM D

MC 1406687 -

| M52 I 280071 |TRIPLE 3 (/P NORGATE  MULLARD ——__  HEFAQ25P 2

M32 . 230017 I HEX INVERTER  ™MOTORCLA . Mcl4069 BCP §

M40 | 220083 |Quab 21/P NORGATE  |MULLARD  HEF 400! B8P o

M4 [ | 220044 e_m,z\m__uf[w_qu_msg_{_mmonc)_ L B iz st as -

M4 2 | 280003 | QUAD LAYcH ; ] ME g4 goe i
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1
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| MANUFACTURER'S
|PART Mo,

| Mga
Sas

| M 47

| M4

MS2
AiS3
Msa

Ms6.

Mad

Mds
| MAT e

Mso.
B

MS5

| MST

RIS T S SIS

290003 . TIMER - ASTABLE
2T Q0S8  QUAD 2P NAND GATE

£y
O
il
&

o)
w1
G,

9,00,
e

0 0l0
Lhs s

W,
l’\.’
[N

of o v th 00

ollele
el ol el
2800 ¢!
2T0023
2T O 54
2700 54
2700 57

22 000
280009
26003 !
g BT et

1
G

R VU S 'L S

D25

. auab 2

_QUAD BILAT
_.PIVIDE-BY-8

SIGNETICS

| NE 555V S

NATIONAL

LTALSOO -

74Ls o4 | £

Wk EATE

MC (40663CP =
'DividER MULLARD (HeE= 4022P s

" |HEF 4025FP

[P _NOR GATE

MQIE’ROLA

' Mcido0) BeP : i

BINARY UP/DaWN COUNTER .

_ RUAD_LATEH _

8 1P,

_GUAD
QUAD _

Dual

N

 METANAL
ND GATE
o AND SATE -
<K FLIP-FLOF o
_HMEX INVERTER /BUFFER MOTOROLA _ =

M 1AS1e BCP

MC 14042 BCP

74 1S 30

AT e i o]
7ALsog 2

MCEBOO. R |

TELSTE

HEX INVERTER/ BUFFER MOTOROLA
 VOLTAGE DETECTOR
TG~ ASTABLE

NoT USED
 NOT USED
_NOT UsEhl

SeNeTCs . NESSEV T
s S IS, S WO

L Mcl4049.

Mciao49
IcLBZII

INTERSIL

NOTES

SELOSREET b LATERT N

| TP~ TF33 , Links

370002 __
593004 __ SLEsvE~ PTFE

a0

Do
S

W

vy [\D
8]
)

.. JOCuH 40

_2@sws BTC WIRE
__.Bus sTRIP
_SLEEVE @ 1-O_SiL RUBBER

| TOKO

E. L . | ' . L i [T R 7 R i SR A o
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PAHT Na YMANUFACTURER |PART No Py Assy
i L. 370003 __100QuH 40R_RF_CHOKE | SIGMA scofioco L

| YxRS 18575

" HELLERMAN ELECTRIC

L FEIC

| MEKTRON

Mg23 14 7 3F . !

L HELLERRIAN

H15 CONT. BLACK,

L KKU-8 : I

G300 2% COMPONENT CLIZ RICHCO
SO0G00S5  CLIP ForR 605002 ANTIFERENCE RC 74 3
LOSO G2 1Sway Dl low PROFILE SKT JERMYN of ANTIFERENCE A23-2001/Y or ICN -163-53 3
I GOSD6S_ _ IBWAYDIL e AUGAT 328~ AG39D ; i
o 505060  lAWAYDIL SOCKET  ASTRALUX_eR JERMYN ICL 143~ S3T 2
S GoS 061 | 6 WAY DIL SOCKET SO, VAU, SO MELeseBel . . Lo B8
I 605050  4OwWAYDIL SOKET _ AUGAT '340- AG39D i
——_— — LH05063 | 22WAYDIL SOCKET _ LAUGAT 1322 - AG33D 2
GOE0G4 24 WAY D!l SOCKET - 1224 — AG39D 3 ]
S G0S062 18 WAYD L SOCKET . 2 B
JL3 o co4+037 :_:'l:ac'r_"v.t:ar\.f.n-u.‘\ls CLASSIEC Plue v g13g-47868 o0
- 605059  SWAY DIL SOCKET  ASTRALUX JcL- OB3-56T . !
¥5 ©CS O S BWAY RPOLARISED SOCKET Vv B B T TR (.
o3 GOS I CA 24 WAV DiLSOCKET GOLD CA _ lea-zes-iosp -
1O D96 B FCB '
NS e o s i e
] | detron e
B SR BT 0 REar L &TENT L 1Tk H
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DESIGNATOR | pathon ‘DESCAIPTICN iPRINCIPAL
'PART Mo CMANUFACTURER |PART Mo Per Assy
400 279/1 WIRE/TERMINAL ASSY. | | 8
JE . . NOT USEd ! | =

J7

L MOT DSkl

620003

SOLDER PCB TERMINAL LUG | HARWIN

H2105A

|
|

_LlocooT TEST POINT TERMINAL MIcZoVAR c 30 Y4
630036 |CERAMIC BEADS 18 8WG! PARK ROYAL PORCELAIN |[N° | 5 2
| |
| ;
| |
| | |
il ) ; i
_._920140-1 JHEATSINKG _ (AAVID 158068 !
s I —— -} i = il
1 | | |
|
R S ! _ o] e
1 i
e o e I
- N i e s . -
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i
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HATN s
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DESIGHNATUOR LT ROMN :L)ES['.'HIIH (8147 !PRINCIF’AL :I‘.‘\ANUFACTURER‘S !NU. USED
FART Mo y IMANUFACTURER TPART Mo |Per Assy
RI 000472 | Ak7 5% /4w CARBON | MULLARD ' cres_ | 8 |
R2 . 000103 ok _- Lt ! - 2_
RS 000183 I8k - [ - P '
R4 08 (03 10k B ) -
RS P < ollarliel ) logk = " " “ i
K& L B NOT USED -
k7 . HOT useD ; |
R3 000102 1k 5% YAw CARBON MULLARD | CR2S 19
R9 CCOroL :“s. o ; -
R10 000102k v o« o i
Rit 000102 .k | i =
RIZ ooy 00002 kv v f— » =
RIZ i opotoz 'Jk w ~ L B =
Ri4 joooton  fw .l e T . L T
RIS LOOOFOl __;_'_k Y S A 'I_ - ]
Rig — _.No ——— =
Ri7 - l_ o o __| NOT__USED o i
Rig __jboeclo2 l”‘ . A
Big __looolo2 Kk i i o L
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RS 000104 100k 5% /AW CARBON  MULLARD ~ cres -
ANL poool7 |Dok ®7 29f NETWORK B__E_r_:r(_rgl%_N | 764 - I-R:ook m_.T 2_-_
AN2 090017 10Ok x7 2% NETWORK BECKMAN _ 7e4-I-ROOK b S
cl 150002 rgoF 200/,, 16 vV DIP TANT -Ul\]lou CARBIDE - _ | KicEIG __-__ __ R A
c2 150005 202F 20% 16V DIP TANT UNION CARBID 'ker2El6 4
= 150008 4700 20% 35V DIR TANT. UNION CARBID 'KRATE3S T
4 110005 |OnF 20% 250v POLYESTER. MULLARD | C2BOAE PIOK _ T
s . lsecle _{p[ 20% 35v DIP. TANT UNION CARBIDE i KiROE3S e
6 _1s00te LW ‘20% _ 35v _OIP _TANT | UNION CARBIDE __KIROE3s %
cr_ 150016 WF  20% 35Sy DIP TANT UNION CARBIDE KIROESS e o2 e
c3 150016 (WF  20% 35v DIP TANT. | UNION CARBIDE 'KIROE3S .. ]
c9 1s001e !f‘pF '20‘/»__ 35v DIP TAN_T._Li_.._I!\I_I_OI\_J c_:.f_m:.};é_ B __ 1&?20&35 S Ii__:ﬁ—_v___
i i i |
MOTES e S 5./ S X
| dotron wesewe |
:;:' RHEET 2 mn! Lmr_::_u;s_us ) - ) g sl I
[:l-musaa‘ 13?3 ||6593 | J?;? rr65 I|Sa ! ::.m ! eic. 395_3 .:].003 7‘?92 . BCD/ PROG. PCB. ASSY !
coe 11,2 80122 2.80,26.3 80 esrso Iemao ailie 88141183 128241822584 i Rl —':";.
L_ L AT | AT Imp ] RV AR, oy s e 400838 Jz
[ ! ; ;
DESIGNATOR | [FATRHON FESCRIPTION il’HI."i\,‘!PF\l. E‘.’!,\."UF.&_{_l R RS :h-- LsSE
PART Mo VMANUFACTUHER FART Nu PP Aoy
DI _ 20000 ___75mA 75V 6P i DIODE [FAIRCHILD _iNatag b
:NF N 280:0_8! - .;_E.mPHERA:Tﬁ';ERFACE A;n.HoR MOTOROLA - Mcaeelp
Mz _,egec03 | 555_T£‘._.EE e '_’5_‘_39_*_*1'_-9._ B -ﬂA555_T_‘?_-_.
M3 270050  IMEX INVERTOR LS __INATIONAL ___ DM74LSO4N . .
M4 ] 270048  QUAD 21/P NAND LS CNATIONAL T pM74L500ON
MS 27005 DUAL 4 /P AND LS NATIONAL. _ DM74LS2IN
_MG - 270050 HEk wvé;noa LS NATIONAL B DM74LS04N
M7 280015 'QuAD D-TYPE LATCH _ T MotoROLA _ IMcl40768CP
M8 L 1280015 _QUAD D-TYPE LATCcH  MOToROLA ____ .McClaoT6 BCP
(M9 280015  QUAD D-TYPE _LATCH _____@ToRoLA MC 14076 BCP
Mo ,_28 00oIS QUAD D-TYPE LATCH 'MOTOROLA IMC 14076 BCP. I
MIt 29 0080~ (9 2716 PROM paoemmmmlommn G mzm(zaooao ES I
(M2 T280015 _®@UAD D-TYPE LATCH  'MOTOROLA __MCl4076 BCP i -
Mis 2800 S _QUAD D TYPE LATCH _ MOTOROLA MC 14076 BCP . K.
(M4 280015 QUAD D-TYPE LATCH __  MOTOROLA o iMcl40Te 8P = |
MI5 280015 IQUAD D-TYPE LATCH MOTORGOL A | MC 14076 BCP -]
Mi6 280015 "QUAD D-TYPE LATCH | MOTOROLA "Mc 14076 BCP e
MIi7 L__z‘aooz‘i- |TRi- STATE HEX. BUFFER IMOToROLA MC145038BCP [ .
MIg | 280024 ITR|-STATE HEX. BUFFER | MOTOROLA | MC14503 BCP | =
Mis '_ 230024 |TRI-STATE HEX. BUFFER |MOTOROLA _ ‘Mciasossce |~ |
MZ0 "~ 1280024 |TRI-STATE HEX. BUFFER MOToROLA [Mci4503 i =
| M2 T 1280024  |TRI-STATE HEX.BUFFER |MOTOROLA MC 14503 8CP [ =
NOTES. T == ;
1.2.80 ‘ _d’atl"ﬁl"l termonis 110
Svll;E SHEET 7 FOR LATEST ISSUE __|_. | . 1L_-_ HILE Ioél
tco 1| T .____q BCD/ PROG: PCB. ASSY
= e TR 40032 [37s]
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DESIGNATOR LaTRON DESCRIPTION PRINCIFAL MANUFACTURER'S No. USED

PART No MANUFACTURER [PART Na ! Per Assy
M22 280066 | 250 x 4 BIT STATIC (MOS RAM  SEE DRAWING 2
M23 2800 606 | 256 ¥ 4 BIT STATIC CMOS RAM| SEE DRAWING =
M24 280024 'TRI- STATE HEX. BUFFER | MOTOROLA MC 14503 BCP =
M25 2800724 TRI- sTATE HEX. BUFFER | MOTOROLA MC 14 503 BCP =
M26 280024  TRI-STATE HEX. BUFFER | MOTOROLA MCE 14503 BCP =
Mm27 2800724 TRI- STATE HEYX. BUFFER | MOTOROLA MC 14503 BCP -
. L @20007 [ TEST PoINT TERMINAL MICROVAR | ¢ a0 9
J3 60505 '4 WAY POLARISED SOCKET MOLEX (22-01-2045) 64TI-4 -1 I
J1, J=2 . e05102 24 WAY DIL. SOCEETGOLD' CA CA 245 1050 2
____________________ 005064 24 WAY DIL. SOCKET AUGAT 324~ AG 33D |
o _, 605060 |14 WAY DIL, SOCKET _ IASTRALUX or ~JERMYN IcL 143 53T 4
o 1 60SC6I |1GWAY DIL. SOCKET |ASTRALUX or JERMYN IcCL163-56T 8
NS 1 573120/c | 24WAYAP/3M RIBBON CABLE DATRON !
______ . ©60S050 A0 WAYDIL. SOCKET | AUGAT [ 340-AG YL !
o 05053 iBWAY DIL. SOCKET ASTRALUX licL-083-567 |
| Gos063 22WAY DIL. SOCKET  AUGAT 322-AG39D 2
J4 605002 |16 WAY DIL. SOCKET | ASTRALUX [ICN-163- 536 i
— 606005 | SOCKET cLiP ASTRALUX RC-74 '

|

___ leosose  [criMP TERmNAL ___|moLex 48009 - TL i
. [400379/1  IwRe[TERMINAL ASSY | 3

[410100- 45 |ecB i
NUOTES Ay

l.2.80 ljatJ‘Drl““"Wu.m__J
LA Awn ".—__ TITLE

CHECRED

106!
®cb/ PROG , PCB, ASSY.
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i ' l
DAaTRON MESURIPTION | PHINCIPAL :MANUFACIUREH'S ‘Ne USED
PAK | Nu (MANUFACT URER PART No |Per Assy
. . : i N S e
E 'DOOIZ‘A lzk 2% Y4 w CagamDN | MulLsen *_C.EZE_\_ A
2 ) _NOT useb = o (=
£3 nfalelcc R BUB 5% AW CARBoN MULLARD ceesh '3
2c '_ woTuses -
ES  Oo0i2A ) 2K 5% law CARBON. ! MuLL ARD o ce2s L e
5N 006222 L 2K2 Th Yaw CARBON.  MULLARD CE2S - ._L'_
€7 __NoT usen b o e i i
28 | NOT vaEn : - |
ol g MOT OSED, » spoces mpren
Rio 000s62 5K6 5% 'aw CARBON | MULLARD |CR2S
Rl 000103 1OK 5% Yaw cagson | MuLLazD [ CRZS
[R12 _cooios UM 5% 4w cAREON. | MULLAED jr_cz‘_zs
IR13 _  NOT USED ) N N —
RI4 0ooi03 1Ok S% Yaw CARBON | MULLARD - |cRr2s
RIS , _NoT used L __ I S
Ric 000332 3K3 5%, 'Aw CARBON MULLARD lemas =
RIZ . . NOT USED e S — =
RIB ,00068! 680k 5% '4w CARBON | MULLARD  |CR2S I "
R __|ooosz2 (3K3 5% VaW CARBON  |MULLARD _ cR2s o
R20 |ooofo3 |lok 5% "aw CARBON | MULLARD ___|cRes -
Rl {000'03 Jlox S/, YAw CARBON | MULLARD CR2s -
NOTES —
@ MAY TD %tr‘m LACTRE—OS LTE
SEE SHEET FOR LATEST ISSUE DR AW nrug
- a2 En ! < T _ & & ‘E”‘“f‘a!ig Eu.,o:‘n ASSY.
tD:’n . ngrongIp%sgﬁ II‘ 7 [ 1199 |iaze — /7 —
r...x:> ?’flj- ‘Tf‘”fﬁ w0 Ny ‘2:5@‘?— M ar TR | 400386 I S -)
v ne
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S Mo, UBED
PART No. MANUFACTURER PART No. Por Aswy.
ci B 150022 2,2F. 20% 35¢ DIP TANT. | UNION CARBIDE K2R2ESS ]
c2 NOT UsSED -
c3 L NOT USED s
c4 Is0020 IOpF 20%25V. DIP. TANT. | UNION CARBIDE KIOE2S |
cs lleziol lOohE 10Y. S00v ceR.Disc | TT cow !
&6 ' 110013 ||0OnF 209, 250v POLYESTER| MULLARD CEROAE PI0OK [
c7 150014  [6@OnF20%3SvDIP TANT UNION CARBIDE o wo !
[ R —— . S S :
. . . _ N messcnae e _
— - b = = = :
s . . i s _T
- . } i __T_ S
- i o e e
- : . . T— B} B | e
— -— -1 - R _._._.._i__ —
= . N |
S . . - 4— R __._?,_ :
= f | . } —— ]
HERE ,_ " . + _______________ T—
| | i
— ! 4 | :
. | / N
i | i i
NOTES e R Sl e —
, I ¢ =1« o/ [p—
SEE SHEE T IIH\'.AIIS'. I]aaut : ! | | : : | | R ?j::':ln"'::___rl 7 T
: '. 1 1. [ [ 1: 4‘ ) [ s —+—_";l__"__ o 1061 /1071
S T N T T T T SRS SR SO e e - N P




DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No Per Assy
o} Zoooal __[15ma 75V @P si tiopE FAIRSHILD iNdidn |-
B2 [ | NOT ustn - = 2 =
B ‘__i_?;g_a_o_c_l___ o [15ma _15\1 GP EL__I::IDI_DE__ _i__r_n}!ec.mm _ IN4I4 B -
D4 ——_— : _; Nov been v _
DS 2ooom RELLE _‘f_Si_f_G'P_S_a DIODE FAJRCHII..D
o 20000 | 75mA 7Sv GP si DioDE _.._.1_F£I5~’-m'-°
D7 \1SmA TSv GP Si DIobE  FAIRCHILD
P : . § i SN S ;
=t 24005 SL NEN TRansisTOR NATIONAL aciea/ Toa 42
jae : NOT USED LT . ]
a2 25000 SL PNP TRANSISTDE NATIONAL i a.czm/ Tas _; I |
== NOT LSED . -
@5 . NOT USED ] . ) e K
ac 240001 Si NPN TRANSISTOR  NATIONAL. 8194/ ToI2 - N
= % i . & W s L S
el 28001 DUAL D FLIP-FLOP _MOToROLA |MCraoi3 BcP /
|
B * - _!\_ —_— —
ED ' eo403ns lcon PN STRIP OF 16 HoRiZ Teme | AmP Ne3tan-s T T T
=i , : . ! . i o
3273 | o052 | Bwar PoLaeisen  SocueT MOLEX [ (22-01-2088) o471 -8 Tz
NOTES sk P — Y
| 2MAY T2 ciatmn CoewB e, )
SEE SHETT 3 TOR LATEST 1581 e = T
pe i . . ' | ) ' 1 t EEAR INPUT aAssy. !
. . ‘ ! | . . l [ + ioel/‘!l “
‘ v " : i ' i ! { e o= S
v , | : 4 L s - —_ .|I : oy 5 SHEET
T L L L b s Rao03ee 5T
T T
T T
DESIGNATOR DATHON DESUR N SHING 1R MANUF AT URER S “No USED
| PART N ) MANUF AL Hin PART No Pt Assy
Jast 16 04033 JFLAT WAFER PN (4 WaY GouD) | Mouew 22-21- 1041/ Gern ot s
| J5 L e05051 4WAY POLARISED SCCKET MOLEX 22-01- 2045 B S
s . 400319 /4 IWIRE [TERMINAL Asay . HOLDEN Coeps ) ) e i)
e 400319/5 | WIRE/TERMINAL  ASSY HOLDEN coBns L 4 4
BN s . . =
__el___l ) _’.‘:Socle RBELAY 2P2wW 7v HOLD-IN pig B iSE.E DR AWING b
e2 230019 RELAY 4P2W/ 7v HOLD-IN pd8 | SEE DRAWING s ]
QL3¢2L4 . NoT Lsen . ;
e 1 1 f
B - i 410106-¢ ,CompPonenT PCB ¥ :
e 1‘4\0!5‘2 ra , BRELAY PcB ] . -
S et s SEMENEES # 8 % e v e : NP
by 450257-—! ) | SocKET pLaTe ) o i i
_____ 45024 - | RELAY BRACKET } - - I L
. |5d40c02z _|22swa Tinnep Coppee w-er. ______ o o i3 o
540008 ?/1 PTFE INS. WHITE WIRE 14O mm
NOTES Bt
ADAMAY T datr‘m ELECTAOWIES LTD
SEE SHEET 3 FOR LATEST ISSUE DR A TitLE
= ...__I:. £ LG - REAR WPUT ASSY
— - s o ASD 1061/71
ATE DR AWM SHERT
— P ar s | 4003BG6 | 6 o 8
aadBRET ]




DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. LED
PART No MANUFACTURER PART No. Por Assy. ;
520001 SLEEVE . MAX CABLE & 3.0mm | HELLERMAN ELECTRIC HISEZOMM BLK Welsyn | VT
590004 | SEEVE — PTFE HELLERMAN ELECTRIC FEIO BOwm
| [
T T N
T | BO4DOB TWAY PLLG PANEL MTG PYE CONNESTORS MTe 1
i S e = e -t
o HOSO0D |7 WAY SOCKET PYE COMNNECTORS MTS
___ _ |@O05057 |CRMP TERMINAL MOLEX 4802 -GL e
[lizes L BOGOoOo! | LOCKING HOOD | PYE ConNECTORS M HN ! L
—— [=lale=1a =}-2 NLT _J PYE CONNECTORS LM N 1 B
A—_— ,@0G 003 | WASHER _PYE CounecToRS M T ]
| : . : e o SISV UPPOP—
L LO5060 14 way biL SockeT (ASTRALLX OR  JERMYN ||c.n '146 -54T om A28-202%Y | |
- " ’ ; cimme e e o =
i Glloo4 SceEw MBxGwm Stee Posi- Pan G KN LiNC PLATED 1 (]
[PYIRaluYd _SCREW M2 (Gum STeel PaEu-C‘:'.K C-r N | Zmwe PLATED ]
e - = T o P b e - — G =
GloIG Seeew M3+ Bum STeet bos-Pan | GHN | Line PLaTeD. 4
L - K oo o OO OO ..o oA .- SRS S = =)
|
. . 4 SR 2 [ iy Suti
GIZDZ20 STAND-DFF NYLON M22 'rtmé,mu.m. W K ELECTRONICS lw"‘& s/ue/ma.,r‘:j; s
: : : ! e = A
i i |
i i t " " R e AT
| J i l
NOTES —— —{ e — -
A MAY T2 dat! Dl | RLESTRGNNS T

SEE SHEE? B E4ud LATLEST 550

Lk AW

e CRED, _I
25 == —.|
o APERTIVE I}

time
REAR IWNPLT ASHY

|oen/?r

T - 1 gimmsl
i . j : - EE R 1 |
T i : : : = |T MAY *!*3 i 4005 7 8|
+ i . i I i [} | AR gl s o e
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DESIGNATOR Lo T R{ON DESCRIPT N PHINCIPAL ||\.'ANUFACTLJHEF|'-'S ke LISED
PART N CMANUFACTUHE H (PART No. Per Assy _—
513005 WASHER M3 INT SHAKEPRDoF ST GUN DISTRIBLTORS P _r__ur_-n: Du_.nn-_ﬁ_t_:\ I ey
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I I ; . % T S B S R e - o e i 2
GISOG! NLT BBA Tuwl H&‘K. areel o '___E'_'i"t_t__"‘“‘mi_____,.',,_i. e
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o ; -
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- - i : .
TOOOESD DPDT SUDE =wITCH
13 - i i
= 1
i | sl
S i e e _1
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- i iz 4- - S R doras s e
4 B | - y
- —— - + - : - — _].
1 . e
| | Jr Grnsiesiy mmEs tore wimeedlie s
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& MAY [ s datr‘m NLAS TR LT
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tco

DESIGNATOR DATRON DESCRIPTION PRINCIFAL MANUFACTURER'S No, USED

PART No. : MANUFACTURER PART Nao. Per Assy.
RI 090054 k2 -25% lopbm  MF ACL SEE DRG- !
R2 o118t IKIB 1% /3w Seppm MF | Holco HBC !
R3 015900 S90R 1% 'gw S0ppm MF | Holco HEC !
R4 1012940 294R 1% 'lew SObpm MF | HOLco HBC 2
RS lol1470 147R 1% 'YW S0pbm MF | Holco HBC J
RG L 090054 lek -25% 10kpm MF ACI SEE DRG- T
R7 * 000434 430k 5% Y4aw CARBON | MULLARD CR2S I
Rg 000394 390k 5% YW CARBON |MULLARD CR2S ]
R9 oocolo3 10k 5% Yaw CARBON |MULLARD CR2S 5
RIO 0QCi55 IM5 5% Y4w CARBON _|MULLARD cR25 2
RI| 000105 IM 5% 'Yaw cARBON |MULLARD CcR2% 5
Ri2 000152 Ik5 5% Yaw cARBON |MULLARD CRr25 [
Ri3 000224 220k 5% Y4W CARBON |MULLARD ce25 i
Ri4 000333 33k 5% YaW CARBON |IMULLARD CR25 3
RIS | 0O0I104 IC0k 5% !aw CARBON MULLARD ce?s 2
RIG 00068S 6M8 5% Yaw CARBON 'MULLARD CRZS ) I
RI7 000332 3k3 59 YaW CARBON _ MULLARD CR25 5
RIS | 090053 100k _-25% ioppm MF _ACI SEE DRG- !
RI9 | 090053 ook -25% iOppm  MF  TACT SEE DRG- i
R20 000274 270K cazeon (32590 |MULLARD CR25 [
R2! oco 82l 820R 5% Y4w CARBON |MULLARD CR25 I
|RZ2 290026 RMS KIT DATRON SEE DRG- !
R23 | ooo270 278 5% Yaw CARBON  IMULLARD cR25 I
NOTES. / ——

_ #* NOT USED OM ASSEMBLIES FITTED INTO (0813 17.8.79 lj.atr,m R

SEE SHEET 2 FOR LATEST ISSUE ORLAWS IL—-— fITeE
m 1332@; . ) AC PCB ASSY
L X 175 S 400402 | 2%
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S Ne. USED

PART Mo MANUFACTURER PART No Per Besy
R24 000107 I0OM 10% Yaw CARBON |ALLEN BRADLEY cBio 3
R25 00033l 330R 59 law CARBON |MULLARD CRZS i 2.
R2G 000154 150k 5% Yaw CARBON |MULLARD CR25 2
R27 | 000334 330k 5% aw CARBON |MULLARD CR2S I
R28 . 2900126 RMS KIT DATRON SEE DRG- —
R29 000221 220R 5% Yaw CARBON |MULLARD CcR25 4
R30 . 000680 G2R 5% AW CARBON |MULLARD CcR2S 3
R3I | coosel [560B 5% 4w cARBON |MULLARD cR2s 2
R3Z | 000182 Ik 5% YaWw CARBGN |MULLARD cR25 2
R33 D00 333 |33k 59  Yaw CARBON |MULLARD CR25 -
R34 | 000103 ok 5% AW CARBON |MULLARD cR2S -
R3s . 063500 50R POT 3B"S®. CERMET |BECKMAN 72P 2
R36 | 042093 D09K 1% 2w 100pm CF |ALLEN BRADLEY cc I
R37 000222 2k2 5%  YAW CARBON |MULLARD CR2S 3
R38 _oooi24 R0k 5% YaW CARBON MULLARD CR25 !
R39 0oCio4 100K 5%  Y4AW CARBON |MULLARD cR25 -
R40 000103 1ok 5% Yaw CARBON |MULLARD CR25 -
R4| 000332 3k3 5% Yaw CARBON |MULLARD CR2S -
R42 0oo 332 3k3 5% YaW CARBON |MULLARD CR25 -
R43 000332 3k3 5% ‘'YawW CARBON |MULLARD CR25 —
R44 00033 | 330R 5% Yaw cARBON |MULLARD cR25 =
R4S ) 000680 G8R 5°% 'aw CARBON |MULLARD CR25 -
R4G 000472 4k7 5% Yaw CcARBON |MULLARD CRZ5 |
NOTES o

17.8.79 atran o

SEE SHEET 2 FOR LATEST IS5UE DRAWN IL— TITLE
5 e AC PCB ASSY

DATE

CHRD

Batl

DR A
WUMBER




| !
DESIGNATOR !['}ATHON iDESQRIPTIOI\. PRINCIPAL MANUFACTURER'S Mo, WSED
PART No ' MANUFACTURER PART Mo Par Assy
R47 | 090051 4k] -25% (obpm _MF | ACI SEE DRG I
R48 020053 IBKF75-25% 10ppm  MF | ACL SEE DRG =
R49 . 000912 lok| 5% /aw CARBON |MULLARD CR25 !
RS0 063500 SOR POT W'sq CERMET | BECKMAN 72P -
RSI  000l07 _ I0OM 10% /4w CARBON |ALLEN BRADLEY caio —
jRs2 000122 __IK2 5% Yaw CARBON | MULLARD cRZ5 |
[Rs3 000233 33k 5% /AW CARBON MULLARD CR25 -
R54  000I23 (2K 5% '/aW CARBON MULLARD CR25 |
Rss 000681 .630?__,?2?___'{1!i_c_&550'*1 IMULLARD CR25 |
RS6 000103 10k 5% _‘/aw_CARBON [MULLARD CR25 =
k57 elelohiels M 5% 4w CARBON MULLARD CR25 kg
R58 0D0C 104 100k 5% /4w CARBON |MULLARD ; gRas b
RS9 000120 2R 5%  Yaw CARBON MULLARD  ce3s 2
RGO oool2o 2R 5% /4w ON | MULLARD CR2S -
REl 000222 2k2 5% ff4w CARBON | MULLARD CR2S =
Re2 000332 3k3 __5:/,_ _'(4w _CARB MULLARD _lerzs -
Re3 . 00BoskO 6BOR 5%  !/sW CARBON 'MULLARD ICRIG |
Ré4 000222 _2Kk2 5% 'aw CARBON MULLARD CcR25 =
RGS ooc ol HOOR 5% '/.4w CARBON  MULLARD CR25 4
REG 000221 220R 5% 4w CARBON 'MULLARD CR25 =
Re7 000olIB3 I8k S% /4w CARBON  MULLARD cR2% !
Reg . 090053 8K +25% IOppm MF !A_n_:__t___ SEE DREG- =
RE9 | 05005! l4k7 -25% iobbm MF___ACT SEE DRG- -
MNOTES
7879 Rl s
SEE SHEET 2 Folrt CARE LT EunlaE R awH TIfLE
AL 2 7 | |[ *-"““"I}iﬂzw —
: | I il N
foe { | e e 400402 |4S£”:
_
DE ST [1AK MO BESCRITTION ipmuclpat_ MANUFACTURE® *3 |Na. USED
PART M iMANUFACTURER PART Mo !Per Assy
Ro ...  Oooerz 2K7 5% '/aw CARBON | MULLARD 'CR25 2
-‘571__ . oOoo2I2 | 2K7_ 5% Yaw CARBON | MULLARD CR25 ! -
k712 000 330 33R 5% 4W CARBON |MULLARD cRr25 I
Q73 T 0ooioS iM% Yaw CARBON | MULLARD CR25 —
I 000824 820k 5% 4w CARBON | MULLARD 'cR25 [
R7S_ 063504 500k PoT ¥s'sa CERMET |BECKMAN 72¢ 2
R%6 090067 _ 626 -25% i1obbm ME | ACL SEE DRG L
R77 ~ooolo4 ook 5"’_ 1/aw CARBON MULLARD |CcR25 [
RIS 000225 _ 2M2 5% YaW CARBON 'MULLARD cr25 L2
R19 L olllo3 ok 1% __‘ew _MF ___ HOlco |HBC !
Rg0 M cleYoR-1-3 560R 5% '/4w cmsou Mu_LL__ARD 'cR2s ; =
R8I | 000IQ!l _ __I0ORS% '/4w CARBON IMULLARD leres B -
R32 | 000101 100RS5%__Yaw CARBON MULLARD [cR2s b
[R83 " 1 oo0ioa  look 5%  'Yaw CARBON |MULLARD CR2S =
R84 000184 18Ok 5% _ '/aw_CARBON | MULLARD [CR2S 3
(45 000 184 .r_‘a_qk_ _s‘/ Yaw CARBON |MULLARD CR25 =
" 000i103 liok 5% aw CARBON |MULLARD CR25 | -
1000183 {ISK 571____}{e_gq_g;g_§on 'MULLARD CR25 -
i _Qp_o@_si:________ |68R 5% /4w CARBON 'MULLARD CR2S | =
| 000221 220R $% ‘AW CARBON |[MULLARD CR2S o
| 063204 !r'ZOOk POT ¥"S@. CERMET | BECKMAN 720 L
©00I0S ___ |IM_ 5% AW CARBON |MULLARD CR2S =
000 10% 1|‘M 5%  Y4W CARBON |MULLARD CR2S T
17.8.79 lelt!"Gﬂ R
SEE SHEET 2 FOR LATEST 153UE = A IL—- T
Eo R e S AC PCB ASSY
= B B : e e 400402 |5 v i3

Vo pas -




DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED

PART Na. : MANUFACTURER PART Na. Per Assy,
Ri 090054 8k2 -25% 10ppm MF ACL SEE DRG- [
R2 olilgl 1KIB 1% Yaw Seppm MF Holco HBC J
R3 015900 590R 1% 'Ygw S0pbm MF | Holco H8C [
R4 012940 294R 1% 'gw Sobpm MF | Holco HBC 2
RS oll 470 147R 1% Vaw 50ppm MF | Holco H8C !
R 090054 16k -25% 10Bbm _ MF ACT SEE DRG- =
R7 * 000434 430k 5% Yaw CARBON | MULLARD CR25 !
R3 000394 390k 5% AW CARBON | MULLARD lcr2s i
R9 | ooolo3 1ok 5% V4w CARBON | MULLARD R25 5
RIO 000155 M5 5% Yaw CARBON |MULLARD cr2s 2
RII 000105 IM 5% 4w CARBON |MULLARD CR2S 5
RiZ | ooois52 Ik5 5% Vaw carRBON |MULLARD cRrR25 i
RIS [ 000224 220k 5% Y4W CARBON |MULLARD cR25 |
Ri4 . D00333 133k 5% 'Y4W CARBON MULLARD cRr25 3
RIS 000104 llook 5% Yaw CARBON MULLARD cR2S 6
RIG 000685 ‘6M8 5% 'Yaw CARBON  MULLARD CR25 [
RI7 000332 13k3 5°% Yaw CARBON MULLARD icr25 5
RI8 | 090053 100k -25% 10kpm MF __ ACT SEE DRG- !
RI9 | 090053 100k -25% 10pbm MF  ACT SEE DRG- =
R20 | 00274 270K chrson (32,59% ) |MULLARD cRr2s !
R2! oco 82! B20R 5% Y4w CARBON |MULLARD CcR25 ]
Rz2 290026 RMs KIT DATRON SEE DRG- t
R23 oo0R270 Q7R 5% Yaw CARBON  |MULLARD cR25 1
NOTES I oare

; #* NOT USED ON ASSEMBLIES FITTED INTO 106!%s g leltl"C!ﬂ s
SEE SHEET 2 FOR LATEST ISSUE CRAWN .IL-—- L
= 22 [ 2z e AC PCB ASSY
rco [I730 [1BO) =T
e Tk SEF 400402 | 2"y
I

DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S Mo, USED

PART No MANUFACTURER PAAT Mo Per Assy
R24 poolo7 ICOM_10% Vaw CARBON |ALLEN BRADLEY cBio 3
R2s 00033 330R 5% Yaw CARBON |MULLARD cR2S ] 2
R26 00054 150k 5% Vaw CARBON |MULLARD CR2S ] 2
R27 000334 330k 5% YaW CARBON |MULLARD CR25 |
R28 290026 RMS KIT DATRON SEE DRZ —
R29 oo 221 220R 5% Y4W CARBON |MULLARD CcR25 4
R30 000680 68R 5% V4w CARBON |MULLARD CR25 3
R3l ooosel 5608 5% Yaw CARBON |MULLARD CcR25 2
R3Z 000182 IK8 5% /4w CARBON |MULLARD CR2S 2
R33 000333 33k 5% 4w CARBON | MULLARD cR2S -
R34 i 000103 0k 5% AW CARBON |MULLARD CR2S -
R3s | 063500 {S0R POT 3B"s@. CERMET |BECKMAN 72p 2
R36 | 049093 209K % /2w 100pm CF | ALLEN BRADLEY cc |
R37 . 000222 2k2 5% AW CARBON |MULLARD CR25 3
R38 | 000124 120k 5% YaW CARBON |MULLARD CR25 ]
R39 | 000104 Iook 5% Y4W CARBON MULLARD cR2S -
R40 000103 10k 5% Yaw CARBON 'MULLARD cr25 -
R4/ 0003232 3k3 5% 4w CARBON  MULLARD CcR25 —
R42 000 332 3k3 5% Yaw CARBON MULLARD CR2% =
R43 | coo332 3k3 5% Y4W CARBON |MULLARD CR25 -
R44 00033 | 330R 589, YawW CARBON |MULLARD cR2S =
R45 | _QooeBo 68R 5% Yaw CARBON |MULLARD CR25 =
R4¢ 000472 4K7 5% Yaw cARBON |MULLARD CR2S |
NOTES. FRT

17.8 .79 dotron oo

SEE SHEET 7 FOR LATEST ISSUE DR AWM Il.r T
= SRS DY 1y AC PCB ASSY
= BE 4004072 | 351y




[ : !
DESIGNATOR iDA'I’HON iDESCHIPTIOE\. PRINCIPAL MANUFACTURER'S No. USED
PPART Mo { MANUFACTURER PART Mo Per Assy
R47 09005/ ___ 4k] +25% 10ppm__MF | ACI SEE DRG- |
48 | 090053 [Bk975:25% 10ppm  MF | ACL SEE DRG- =
| R49 L. 000912 9kl 5% ‘aw CARBON |MULLARD CR25 I
RS0 063500 50R _POT %&'s@. CERMET | BECKMAN 72P -
RS 000107  10oM 0% 'YawW CARBON |ALLEN BRADLEY cBIO —
[R5z 000122 IK2_5%  Yaw CARBON MULLARD cR25 !
[RS3 000333 33k 5% VAW CARBON MULLARD CRZ5 -
Rs4 . 000123 2K 5% '/aW CARBON MULLARD ICR25 !
RSS 000681  ©B0R 5% VAW CARBON MULLARD |cR2s |
25 000103 10k 5% Yaw CARBON [MULLARD cR25 =
RS7 000105 M 59, | Ya4W  CARBON _MULLARD cR2S P -
R58 000104 100k 5% Yaw CARBON MULLARD cR2S | =
R39 o0QI20 2R 5%  Yaw CARBON -MULLARD CcR25 i
RGO 000120 2R 5% _ 'aW CARBON MULLARD ‘cras -
Rl 0001272 2k2 5% Y4w CARBON MULLARD lcr2s -
Re2 000332 _3k3 5N Yaw CARBON ‘MU ICR25 23
k63 008060 680R 5%  '/sW CARBON 'MULLARD CRIG !
R4 000222 2K2 5% AW CARBON MULLARD CR2S T
RG5 ooo el IOOR 5%  YAw CARBON |MULLARD CR2S 4
RG6 000221 220R 5% /4w CARBON MULLARD CR25 =
K67 000IB3 18k 5% V4w CARBON |MULLARD CRZ5 I
Reg . V90053 I8k -25% t1oppm MF  lAcI SEE DRG- o
RGY | 0500S! |ak7 -25% 1ohpm  MF AcT SEE DRG- =
NOTES
17.8.79 datron s
SEE SUFET 2 0400wl b st riait TR AN TITLE
e gl S g et Rt e e [ Tekga ] AC RCB ASSY
TR LT i i i 5 S| [SPTRRTSY. | S | WY, P apRunvED
S e O (RS (ROE i by ] [ ac0a02 [+ %'y
| |
DESIGHATUR [ THTN DESUHIPTION LPRINCIPAL MANUFACTURE "5 :No UsED
LPART Mo | MANUFACTURER PART Mo | Per Agsy
0002z 2K7 5% '/aw CARBON | MULLARD ] CR25 2
~ ooozr2 RN 5,57 5 {i.__-___w CARBON | MULLARD CR25 : s
) 000 330 33R 5% Y4W CARBON |MULLARD CR25
' cocios M __% /aw CARBON | MULLARD CR25 | -
000824 820k 5% Y4W _CARBON | MULLARD CR25 T
063504 sook PoT 3'sa CERMET |BECKMAN 72P |2
090067 62ké -2s% 1opbm ME_ [ACL |see oee !
00004 ook 5% Yaw CARBON 'MULLARD (CR2S .. =
000225 _ 2M2 5% Yaw_CARBON |MULLARD lcras L 2
L ollio3  _Hok % ‘8w MF ___ ' Holco H8C ' !
i oocosél 560R 5% '/aw CARBON MULLARD IcR2S -
_0ooigl ___ I00R 57/ Vaw CARBON_| MULLARD leges -
L 000101 __rooR___s% V4w _CARBON | MULLARD (CR2S b,
| 000104 100k 5% _ '/awW CARBON :MULLARD |CR25 =
_ [__OO_O__F_‘B%F___ B0k 5% _ '/aw CARBON |MULLARD CRZ5 S
000184 80k 5% '/aw CARBON 'MULLARD CcR25 B =
000103 ok 5% VAW CARBON |MULLARD CR25 -
000153 sk 5% 'aw CaRBON MULLARD CR25 3
‘_O_O_Q_ﬁﬁ_q_________;esﬁ 5%  Vaw cmsownmuu.qpo 'cros -
000221 220R 5% _ AW _CARBON 'MULLARD cR25 | -
| 063204 Qook POT 3"s@. CERMET | BECKMAN 72pP [ i
| oool0s M 5% Yaw CARBON |MULLARD CR25 L=
| coolos IM 5%  YaW CARBON |MULLARD cr25 | -~
17.2.79 dEItI“QI'I vl
R s T e g
e e s e B Rt
S S W— 1—1‘ e fmref e peegE T S 400402 |5 v )




CHECKED Rr“

ARFROVED

i
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S Mo, USED

PART No MANMUFACTURER PART Na. Per Assy.
R93 000172125 IM2 5% “Yaw CARBON |MULLARD CR25 —
R94 000564 5GOK 5% 'Y4W CARBON |MULLARD CR25 2
R9s 090052 9k +25% |O0pbm MF ACI SEE DRG- [
R9%6 090052 [k -25% lohm MF | AcI SEE DR6~ -
R97 00010l I00R 5% Vaw CARBON |MULLARD cR25 -
R98 . 00047 4ToR 5% V4w CARBON |MULLARD CR2S [
R99 000182 k8 5% law CARBON 'MULLARD cR25 -
RcO | 00084 180k 5% VaW CARBON MULLARD cR2s -
RIOI 0l29240 1294R [% 'sw  MF __  Holco H8C =
RI0Z | 090067 162kg -25% 1oppm  MF ACI SEE DRG —
RI03 | 000221 ___|200R 5% Yaw CARBON |MULLARD CR25 -
RI04 ) ___:__Q_Q_OJ_g,q 1150k 5% Yaw CARBON |MULLARD CR2S -
RI0S. 000564 |560kS5% Y4k CARBON _ MULLARD cRas =
R10G. . 01100l kOO 1% __Yw S0pm MF Holco IHBC 3
RI07_ 011823 I8k 1% 'Yw 50bpm MF Holco HBC I
RIS 0%22IS  [09mi % V2w 100bbm MF | ALLEN BRADLEY cc -
R109 090066 Ik -25% loppm MF | ACL SEE DRG. I
r@_:_tp ! 090066 IOkl *25% 10km  MF AcCI SEE DRG g
RI1) | 090066 Ik *25% 1Obbm  MF AcT SEE DRG g
Ril2 | 063504 500k POT 3R'SQ CERMET |BECKMAN 72p -
Rma 1 042215 29Mi 1% 2w 100pbm MF |ALLEN BRADLEY cc =
RIG 090066 _ 1M _:25% [Opbm _ME__|ACI SEE DRG =
RIS | O00iIs53 15k, Q% Yaw CARBON | MULLARD cR25 -~
NOTES o

17.8.79 dotron s
SEE SHEET 2 ‘OR.}iEET 1S5 DA AN IL.- TE
B SR R 1D AC PCB ASSY
. N B 400402 |6 Ty

| !
DESIGNATOHR DATROMN ?DESCRIPTIU!\ PRINCIPAL MANUFACTURER'S No. USED

PART No 3 MANUFACTURER PART Mo Per Bssy.
RIIG 000336 33M 0% Yaw CARBON | ALLEN BRADLEY lceio [
17 0CQolo2 Ik 5% 'aw CARBON | MULLARD ceas 2
[R113 o 000155  |IM5 5% 4w CARBON | MULLARD cR2S -
R19 000107 'ICOM (0% 'aw CARBON |ALLEN BRADLEY csio =
Ri20 cooioc? Hk 5% 'Yaw CARBON | MULLARD cRr25 -
Ri2i 063105 IM PoT 3&'sy CERMET | BECKMAN 72P |
RI22 000104 100k 5% Yaw CARBON |MULLARD CR25 —
R123 090066 [277k +25% 10bpm MF  |ACL SEE DRG &
RI24 | 090066 977k -25% 10ppm  MF | ACI SEE DR: -
RI25 | 090066 277k +25% 10bpm ME | ACT SEE DRG -
RI26 090066 277k -25% lOpkm MF | ACI SEE_DRG —
B i Ao NOT USED -
Rizs | oooc47e 470 10% Yaw CARBON|ALLEN BRADLEY CBIO ]
RI29 | 008059  B20R S% !5W CARSON [MULLARD CcRIG |
Riso L {NOT USED -
RIS EL =
[Ri132 - L% @ =
R133 | 01100 '1koo 1% VBw 50ppm M| HOLCD HBC -
RI134 01100! kOO % Yaw Sopbm MJF HOLCO HEC —
RIZS. | .. |[NOT USED =
RI3e | 000153 ISk 5% Yaw CARBON |[MULLARD CR25 =
NOTES DATE

17.8.79 datran cowaw

SEE SHEET 7 FOA LATEST ISSUE DA IL—- TITLE

AC PCB AsSSsY

DATE

R 400402 |71




PEAD R ah

LIFSIEG AT [t 2= T B e R LT X LOIHE S Mo LBLY
PAHT My MAMNUEALTURER K
c! 120018 USF 10% 63w POLYCARE ' ASHCROFT L AZBi5218
o 12003¢C B2OnF 0% 63y POLYCARB | ASHCROFT. __..\5Fe DRG.
ca _lzocozt | &IOnF 0% 63 Poumps _E-y_g_eoﬂ S AQB4—7HB
o+ 1200 24 €uBF 107 63v FOLYCARB .'ASHCE’OFT . A2Beg2iB
c5 1200 20 Q200+F 10% 63v_POLYCARB | ASHCROFT ~_lazs2zuB
e so0ciz 1O 0uF ?0% 35y DIP TANT _ [UNION 0‘“‘3’0& o KRMIOE35
c7 120021 ATonF 10% 63v POLYCARB  ASHCROFT Al2gaviie =]
g 102680 E8pF 5% _s_oo.z CER msc _ITT . N
cg 10z 101 OCKF 10% 500v CER Disc ITT __icblo
clo 102471 ATObF_10% SC0Ov CER Disc  ITT o __cbio
ch 150020 QeF 207 25¢v DiP TANT SUNION CA?BJDF— - ) ___.Kaorzs __
ciz 1ool3 00aF 20% 250v Powegse MULLARD N IC'ZBOAEF’rOok
c13 150020 [IQuF 20% 25v DIP TANT jumou CARBrD& __iKloe2s —
cia 150020 I0uF 20% 25v DIP TANT [UNION cARGiDE  KIOE25 D R P
cis ioros ol R SR . [N DY
cle 150003 4Jur 209, 6V3 DIP TANT  UNION CARBIDE k47eev3 1]
c17 ool J0OnF 20% 250v POLYESTER MULLARD c280AE Piook = |
cre l0210% Apr L-opF soor ceRPISC 0T . i€DOG L : I
cig 102470 ATpF 5% ScOovCER DISC MTT . eblo I
€20 150020 1OuF 20% 25v DIPTANT UNION CARBIDE moeqs o o
c2i 1Hool3 100nF 20% 250v POLYESTER MULLARD o lcogone PIOOk R -
ce2 102 100 I0pF 5% S00v CER DisC  ITT ___it__tb_lQ___ I
c23 102 100 lobF 5% SCOv CER Disc ITT lcplo L -
NUTES e AL E ey e _I
T womimi. |
SEF SHERT 210 LATIAT it R i : i adbaten s i b "'—"'“'"_—l
. ! , : i} | AC PCB ASSY ;
b ¥ . ~ R o wey e
: P 400402 18V 1)
[ SIGN AT ¥ i L S B T T N
[ e Ly bside PAHT S For sy
c24 102478 4p7F T-5pF S500¢ CERDISC ITT CDOB
€25 102 47% AplF L-SpF SO0y CER DISC_ITT o _CDPoO®
C26 150020 _IGwF_20% 25v D_IP_TANT___._.,_JHI(_,‘_J_N CARBIDE  KiOE /25 -
c27 150020 IOWF _QL?%__ 25y DIP TANT UNION CARBIDE _Ktoges =
cx 150016 Lr 20% 357 DIP TANT UF.‘_'Q_N:*RB'DE K"?‘“:55 . W
cz3 130071 JSOBF 19 160y POLYSTYRENE SUFLEX Hsesgi-Zliee 2 i
€30 130013 _lskﬁ__*'#F IOy POLYSTYRENE SUFLEX _HsB/1 - 7/f<c0 T
c3r _ Hoors 100nF 200 250v POLYESTER MULLARD czser Piook =
32 11003s 220aF 20}, 63V  POLYESTER WIMA _ MKSZMIN . -
£33 - IHoo3s 220aF 20% 63v  POLYESTER WIMA _ MKs2muN N B
C24 102470 A4Tpr 5% S0¢  CER DISC ITT coio i R
c3s (R, 1nSF 20% 100y POLYCARB wima FRCZ MIN _ ) LN
C36 1200272 nSF 20% 100y POLYCARB WM FRE2 biN . LR R
c37 102 101 IOOBF 107 SCOv CERDISC (TT <pio =
c3g 02100 10BF 5% 500v CER DISC (TT oolo o - )
c39 102331 330pF 109 500V CER DISC ITT o colo oy
cao ISO020 _ [IOpF 20% 25V DIP TANT_ UNION CARBIDE _KIOEDS Ry
Cal fO1 103 I0oF 25% 250v CERDISC ITT _cpio -
C42 120072 9pIF? :wc-ov POLYSTYRENE' SUFLEX i 'HS 941/ i ?/r(so T
c43 130071 1SOpF (% i6ov POLYSTYRENESUFLEX Thsaisofi-7fes = ]
Ca4_ 150023 l13aF 207 25v DIPTANT _ UNION CARBIDE I R O -
c4s lo2is50 IISpF 5%  SCOv CER DIsC |TT . leprwo A
cab i 102120 ioke 5%, S500vCER BISC ITT 'CDrc i !
NOTES L R f
SEE SHEET 7 TOR LATFST IS5UE
e e 1 v SR Ac bR ASSy

'400400:9

e
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LIESIGRATOR

[ATHON

MESCHIPTITN PRINCIFAL

IMANUFACTURLRS

INg, USED

cs2
Cs3

110026
ot 103

lonF 25%

6n8F 20% 100y POLYESTER | WIMA

PALRT HMn MANUFAZTURER "PABT No. 1Per Assy
CRE oo oo _lorio3d IOnF 25% 250v CERDISC ITT o HERIE e e s T ol e g )
c48 140038 ____Ilf:)_r:f__r_'_’/o 125V SILV MrcA ITT _____________*454/274 o C
c49 140034 InF 1% 300v GLASS ELE_UE‘OS'L CYFMIS . ]
cso 11003 IO0sF 20% 250v POLYESTER MULLARD CRRBOAE Prc_)p'ig________._w_l____ -
csl . 140033 SIpF 1% 500v GLASS ELECTROSIL __ CYFMIo |

Iony LERDISE T

IFKSZMIN .
,Cbio e T

c77 __

100828

8P2F L -25pF 100V CER DISC MULLARD o

cs4 crilo3 J0aF 23% 250v CER Disc 1Y ____Cbio =
CS5 400329 I5pF 5% SOov  GLASS  ELECTROSIL __ CYEMIC L
cs6 50020 10 pF 20% 25y DIP TANT  UNION CARBIDE  KIOEZS i |
cs7 120001 00OnF 0% IKV POLYCARB  SUFLEX  SNI38O o B
cs8 140031 I3pF 5% SO0V GLASS ‘ELEC.TROSiL_ CYFMIO . i o
€59 14 0039 ISpF 5% 500v  GLASS  ELECTROSIL CYFMIG s
Céo 140039 ISkF 5% S00v  GLASS  ELECTROSIL [CYFMIO B
Cel 4 0008 JOpF kv TRIMMER  JACKSCN - TETFER VPC I
cez 14.0 036 OShF kv TRIMMER JACKSON _TETFER VPC 5646 2 B
1ce3 40036 25 FF (kv TRiMMER  JACKSON _ TETFER VPC =&46 i i
ced B 102222 Zp2F 1.SPF SOOv CERDISC ITT - L ChCR
lc65 MNOT USED ) o
ceb lo2220 [22pF 5% SO0V cem DI":vC _ITT cplo i L
ce/ . [NOT USED i e ] oo e T
ces 101103 lionF 25% 250v CER DISC ithes coio R .. S|
ce9 0o [IOnF 25% 250y _CER DISC [ITT [cDic i =
MNOTES e O X - S e RGR T
17.%.79 datl“ﬂﬂ e i
SI:F- EHIET '_’IIH\I\ Lﬂ[!:'\f.lf,.’uu.[. ) ] o FRED R L"_‘" = _T ;
R SIS ! RN RN S J_—R;',G—__ AC Pca Assy
} b sghane % 5 * SRR Y] -
O P — e e e B 400402 |0
DESIGHATLR LIAT HON LF S RIPTION .F‘nl!\.l,'ll’a'\L, N USED
PART Mo RUANIFACTLRLH e Bigsy
C70 102330 _334F 5% 500v CER DIsc ITT__ | _
c71 } Il L i —— _ e o
Cr7e UNOT USER: i s AR [
cya_ e BOr WsER: A scaussg e s ey e ]
c74 o 102332 . 303!: 20 SC‘OV CEQ BISC TR it e uDro . N N
cis FERIEY o JhE JO% BOOV BER BISEAITE e e o RIS Lo
c76 o202 InF_10% 500v CeER DIsC ITT . colo g
]

222683

: S ) |
SR = S f - i
: : ]
MOTES R
 dotron e
ne pull BT Ol T e _r.-u .
R | : i ’ ) T ) _.. __l_ B AC PCB. f5isy
4 | i - cede o . -
| f o feos e e T 400402 [0y
L L | s 3 1 1 1 RN i -




|
DESIGNATOR DATRON DESCRIPTIOMN PRINCIPAL MANUFACTURER'S Nao. USED
VPART Mo MANUFACTURER PART No. Per Assy
DI 220010 Si HOT CARRIER DIODE | HP HscHIOo!/ IN6263 4
Dz 200008 | 200mA 125V LL Si DIODE [FAIRCHILD INGSBA 5
p3 . 200008 1200mA 125V LL Si DIODE | FAIRCHILD IN4S2A &
o4 | 200008  |200mA 25V LL S DIODE |FAIRCHILD IN4S2A =
05 . 2l0100 IOy 400mW ZENER MULLARD BZYBRCIO 2
o6 | 200008 lo0omA 125v LL Si DIODE  IFAIRCHILD INASBA P
o7 .. . _Rloloo llov 400mW ZENER MULLARD BZYBECIO -
og . 2200Il0 'si HoT CARR|ER DIODE HP HscHIoo! /IN8263 =
09 . 220010 _ |Si HOT CARRIER DIODE | HP HscHIoo! /ING263 =
- DN T - — =
Dl 220021 QUAD 29pF VARICAP DIODE | THOMPSON - CSF BB102G4 SET ofF 4
prz 20000%  200mA 125v LL Si DIODE | FAIRCHILD INASZA =
Di3 220010 ]5:’_ HOT CARRIER DIODE | HP HSCH:ooI/fM69‘.63 =
i 220020  [FET Diope 1oopA In TELEDYNE PADIOO 3
DIS 220020  |FET DicDE 100pA Ir TELEDYNE PADICO =
Dle . 20000l | 75mA 75y GR Si DICDE | FAIRCHILD IN4148 !
DI7 220020 |FET DIODE 100bA Ie | TELEDYNE PADIOO -
e -4 {__ S
[
NOTES —
17.%.79 gatron e
SEE SHEET P FOR LATEST 15501 DRAmNN TITLE
S - ]' S O PR I;%E > AC PCB ASSY
. _'l—_-_ S A A Gare e 4004072 l ja 7|
! I
DESIGNATOR [ DATRON IEDESCHIPTIDN PRINCIPAL MANUFACTURER'S Mo. USED
{ PART Na | MANUFACTURER PART No Per Assy
QL__,____{_?_.%_Q_O_Q_Q | N-CHAN JFET TELEDYNE Uige4 JF 5
{2 - . 230002 N-CHAN JFET TELEDYNE Uiao4 JF -
&3 | 230027 N-CHAN JFET TELEDYNE V3114 JF I
Q4 | 240013 Si NPN TRANSISIOR NATIONAL Bci84c /ToI8 4
@5 240006 i5i NPN TRANSISTOR NATIONAL 2N3804 /TOI8 ird
Q6 | 250004 Si PNP TRANSISTOR NATIONAL 2N3906 / TOI12 7
Q7 | 240013 Si NPN TRANS|STOR NATIONAL BcIe4c /1018 =
& | 250008 _Si PNP_TRANSISTOR NATIONAL. Bc214c/ Tois 2
Q9 1 23000! N-CHAN CURRENT LIM SILICONI X ESOG ]
Qlo ___|_250008 5i PNP TRANSISTOR NATIONAL Bc2i4c /ToI8 -
an_ | 250004 Si PNP  TRANSISTOR NATIONAL 2N32906 [ ToI8 -
Qz . 2400006 Si NPN TRANSISTOR NATIONAL 2N3904 /ToI8 -
Qi3 | 25000% Si PNP TRANSISTOR NATIONAL Bcolac / Tor =
Q4 | 240013 i NPN TRANSISTOR NATIONAL Bcis4c / 1oi8 ~
Qs | 240000 Si NPN TRANSISTOR NATIONAL 23904/ TOIB —
Q6 250004 si PNP TRANSISTOR NATIONAL 2N 3906/ TOIg =
(@17 240006 Si NPN_TRANSISTOR  INATIONAL 2N 3904 / TOIR =
Qe |_250004 i PNP TRANSISTOR NATIONAL 2N 2906 / TOIR =
Q9 230035 N~-CHAN JFET TELEDYNE vIgs7JF |
Q® | 25000% S| PNP  TRANSISTOR NATIONAL g8c2i4e /1oie —
@21 250008 Si PNP  TRANSISTOR NATIONAL Bczi4c / TOIB .
Q22 250004 i PNP  TRANSISTOR NATIONAL 2N3906 / TOIZ -
Q23 250004 Si PNP TRANSISTOR NATIONAL. 2N 3506/ TO!$ s
NOTES, —
17. .79 a7 ) oy (TR
SEE SHEET 7 FOR LATEST {35UE DR A IL— TITLE
= EE TN AC PCB ASSY
ECO
o e w 400402 ‘laméf'!?




{YESIGNATOR OATRON DESCRIPTION PRINCIPAL ‘MANUFACTURER'S No. USED
PAHRT Mo MANUFACTURER PART No Per Assy.
QM4 240006 ____Si _NPN TRANSISTOR NATIONA L IN3904 / TOIR -
@5 250004 Si PNP TRANSISTOR NATIONAL IN3906 / TOIg -
Q26 . 240006 Si NPN TRANSISTOR NATIONAL 12N 3904 / TOIB —
Q27 250008 Si PNP TRANSISTOR [NATIONAL 'E»c?fac/ro:g —
Q® 240013 Si NPN TRANSISTOR INATIONAL BCIB4C /TOIR ; -
@29 240006 Si NPN TRANSISTOR INATIONAL 2N3904 / ToI [ =
@30 230003 TN-CHAN JFET TELEDYNE U899 JF 5 {
8L e RO IEGHANGIEEY, TELEDYNE vi994 JF =
@3z 230031 |N-CHAN DUAL JFET "TELEDYNE | su2esem 2
Q33 240019 S NPN DUAL TRANSISTOR | PMI | MAT OIH i
@34 _ 230031 N-CHAN DUAL JFET _ [TELEDYNE ____|sv2GseM =
R3S .230002 _IN-CHAN JFET [ TELEDYNE uios4 Jf -
Q36 230002 _N-CHAN JFET [TELEDYNE U994 JF -
Q37 230074 P-CHAN JFET  _ [SILICONIX e [ — I
. |
et B = | P
|
. } .
MNOTES o
17.8.79 datm_n S
f.IF— !_>|.ll‘l_r_?_ "_l_]N‘ I._:\H"L'!_IIS:EIA . . e oH A lL-—- TITLE
i o | s [ 0w, | AC PCB ASSY
: ! l — - R 400402 \ e 17
[ ] I
DESIGMATOR AT RN :Dhsuur*ﬂow PRINCIPAL IMANuFAUURER‘S Mo, USED
PART Mo MANUFACTURER PART o, Per Assy
W PRO0ST LTI OP AME FAIRCHILD AATIGHC =4
M2 20027 714 oP AMP C FAIRCHILD AATIA HE -
M3 280015 _QUAD D-TYPE LATCH " MOTOROLA MC 14076 BCP o
Mg 280015 QUAD D-TYPE LATCH | MOTOROLA | MC 14075 BCP -
(Ms 280011 DUAL b FLIP-FLOP 'MOTORGLA | MC14.013BCP 1
- 290020 RMS KIT DATRON SEE DRG —
_ R20077 L__?'_X__DARLINGTOM DRIVER SPF’AGUE/ EXAR ULN2004 A /x?2204cp |
Mg _ 260027 714 OP AMP_ FAIRCHILD wATI4 HC =
M9 .. 260027 __ [T14 oP AMP FAIRCHILD LATI4 HC =
Mio . 290066  |FRE® SENSITIVE SWITcH [CONSUMER MICROCIREUITS | FX 301 [
MU 260027 (714 OPAMP  FAIRCHILD LATIAHC -
R 230012 -2 |HE 721 AS5134 4
RLZ. 330018 RELAY 2P2W 7v HOLD-IN_P £ B SEE DRAWING 2
RiL3 330018 = RELAY 2P2W 7v HOLD-IN P4 B SEE DRAWING -
RL4 . 330012 -2 REeLAY REED IA GUARDED |HAMLIN HE 721A 5134 =
RLS j___3_3,oo_|2_ -2 RELAY REED IA GUARDED |HAMLIN HET72IAS134 5
Rl . 3300 12 -2 RELAY Reep A GUARDED  HAMLIN HET72IA 5134 *
_________ _ S b
i | !
MUTES. e
17.8.79 datron .omeoe
e LR owdih Ti
200 S S N B wew gy | AC PCB ASSY
[E l ol — REE 400402 |15 17




DESIGNATOR DATROMN DESCRIPTION PRINCIPAL MANUFACTURER'S Mo, USED
PART No. MANUFACTURER PART No Per Assy.
TPs , Tis. 5400072 27 SWG TINNED COPPER WIRE AR
590004 | SLEEVE — PTEE 'HELLERMANN ELECTRIC | FEIO AlR
by 571095\ C |16 WAY AP[3MRIBBON CABLE | DATRON , I
Je 605052 B WAY POLARISED SOCKET | MOLEX 22-01-2085) 6471-8-1 !
. 590085 SLEEVE Bi-0 SIL. RUBBER | HELLERMANN ELECTRIC | HIS CONT. BLACK S50mm
| 400379/ WIRE /TERMINAL ASSY. L
410136— 4 |PcB I
' 4507249-2 |GUARD SHIELD !
4591127 |RELAY BRACKET 2
... | GO5056G_____ |CRIMP TERMINAL MOLEX, _l4go9-10. | ! |
512929 7/0-2 PTFE iNSULATED (WHITE) WIRE 2 AR
_,__59000_| SLEE'&_’E PMAX, CABLE 955-0 HELLERMAN ELECTRIC HIS K?O_ﬁm BLACK HE LSYN! _7__ R
| 590002 SLEEVE MAX.CABLE @ 6°0  HELLERMAN ELECTRIC H30 X 25 mm BLACK HELSYN i
| lep200l FSV TERMINAL | MOLEX 02-04-1875 2
. | 602004  |BREAKAWAY TERMINAL STRE MOLEX 05- 30- 000! e
. 605060 14 PIN DIL SOCKET | ASTRALUX IcL 143 - S3T r
. 60506) 16 PIN DIl SOCKET |ASTRALUX IcL 163-S6T 3
| | eososy  |cRiMP TERMINAL | MoLex 4809-6L I
N | ©11007  |SCREWM3xGmm STEEL POZ|~CSK ZN/PLATED _ GKN - =
610G REW M3x Bme STEEL FOLI- |[PAN ZN/PLATED GKN 5
MOTES. o S
' 17.2.79 Jatron o
SEE SHEET 2 FOR LATEST ISSUE DRAWN lL— TITLE
s ! wew Regg | AC PCB ASSY.
G Jl "2 400402 |6 ]

€D

oate

cHED

GaTe

AAFRED

DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER™S iNo USED
PART Mo MANUFACTURER PART No IPer Assy
GIZ0O21 STANDOFF M3x 16 HEX STEEL.| HARWIN Reo77- M3 B ; 3
613005 WAGHER M3 INT/5HAKE PRCOF|ST.  GKN DISTRIBUTORS ZINC PLATED |5
613014 WASHER M2°S INT /SHAKEPROOR ST.  GKN DISTRIBUTORS ZINC PLATED I Vi
615002 NUT M3 FULL HEX STEEL ZINC PLATED i g
| (15005 'NUT 3-48 UNC FULL HEX.ST. ZINC PLATED | 2
L el7ol0 INYLATCH PLUNGER HN3P |oROCER FRoM C.J FOx ¢ SONS |HN3P-32-4 -| ! 4
| G170t INYLATCH GROMMET HN3G IORDER FRoM CJ.FOX ¢ sons |HN3G--32-| 4
L GZO003 SOLDER RcB TERMINAL UG | HARWIN HZIo5A &
620005 CLOVERLEAF PTFE TERMINAY SEALECTRO FTE I5 P20 15
30107 BRASS STRIP -375mm THK %15.6 RIGHTON 2 HARD [20mm
20007 TEST PoiNT TERMINAL MICROVAR C 30 [
|
[
NOTES. LaTE
17.%.79 dE]tl"(lI'l it hnperct v m
SEE SHEET 2 FOR LATEST ISSUE wnmn T1 - fine
oz U AC PCB ASSY
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=g} [ 100 5% 'da JARECH sRA5 T
R? i I 10k &5 aw CRRASN TRy :

K3 i S 100k 5’ aw ZARBIN RS
R4 SSIOE ook 5% 4w CARBGN frys :
€5 FE R SE B Yaw CARBoN ERESG 2
R& OCOS6E ! SEOR 5], AW CARBON  PMULLARD A2 i
R7 00olo2 Ik 5% Yaw CARBON  MULLARD RS
Eda) OO nRR AK3 B YQw cARBON  AMULLART: :
AN 026017 1QOk * 7 2% NETWORK S S |
] - lacg Quf 20°, 35v BIF TANT  UNIGN JARBDE ke BE 3
2 ic4025 _-I'('JOnF T899 SOy CER DISC  SIEMENS ‘837449 o
i So0'5 10uF Z0% 35y DT TANT  JNION CARBDE .' G j
for'! {OuF  T0% 35v  DiF TANT CARPLOE !
€5 '|,;F 2o, BSY iP TANT | UNGDH JAXSDE -

Ci :il-:x:-n: 20°%, A5y DT TANT CUNION S ARRBILE [

cy 104025 100aF T83% SOV CER DISC SIEMENS 837443
c& oro3 10nF 258 280V CER Disc  |TT oletla i

co 02 B8 B0, SO0V CFR 8L (TT &

Clo 1C21 0] TDOpF 10% SooV CcER Dsc T }
al {34025 1GCnf S3a% 5OYCER DiSE 5.EMENS B37449 -

clz 104025 100nF 18370 50V CER Disc SIEMENS 837449

c13 04015 toonf 182% SOV CER DISC SIEMENS BAIFAD e s T g

Sa 4 datran .. ...
) '- e G ;
% RS

180086
1B00BG

1oonF 253%

foghE NE3% Epv EER DAt
. +B2o oy o -
ITigaF 20 s SOV CER iSC
Ao ik = J ~ 1 - P
et ~‘.§:u nn 50 CER 750

+ 80 o,

Bi- DIRECTIONAL BUS TRANSCR  paoroealA pAC AL T
- RECT ONAL BUS TRANSCF  mcToRouA T
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1
|

O SIGATUR |J:._r Fiy DESCAIPTIOH PRINCIFAL !MANUFACTUREH'S Mo USED
WY M MANUFACTIGRER {PART Mo Per Assy

M3 _FITTED AT FINAL ASSY. . =

M4 _NOT USED o , | -

M5 _NOT USED - | [ .=

M e 280024 Ex. BUFFER  MOTOROLA | Mc 14503 BCP | !

M7 _ : : =

M3 270050 Hex.mqgﬁejrg_n_e____l_s | NATjONAL. | DM74.LSo4N i

M9 280064  aPia MCOTORSLA _MC 6848%FP I

Mio 280063  DUAL PREC M‘smsLe M ViBR MOToRoLA o | Mc 14538 8cP ; !

M . 270055 DUAL 4 P_NAND LS NATIONAL __ DM74LS20N 2

il R 270055 DUAL 4 /P NAND LS = NATIONAL | DM74 LS 20N ! -

M 270051 DUAL 4 /P AND Ls NATIONAL- | DM7aLS2IN '

S = == s S = X = e voisa e e o ool can ]

Jgi 605102 '24 WAY DI SOCKET GOLD.cA “ica-245 103D T

Ja oS00 ng WA}‘ DIL. Lﬂw FROFILE ‘SKT JEQMYN 0‘? ANTIFEFEENC.E A?B ZOOI/_Y or I(CN-©3-53 {

J3 573120/C 24 WAYAP/3MCABLE ASSY DATRON | : !

4 ©0s05| 4 WAY POLARISED SOCKET MOLEX I[??- -2045) 6471 -4 -1 ]
400879/t wiRe/TeRviNAL ASSY | .__'::_. 2]
 4loles-4A  peB e sk - . !

540002 225WG BTC WIRE | AR
590004 SLEEVE - PTFE HELLERMANM ELECTRIC | Felo AR
605060 (14 WAY DIL_SOCKET __ ASTRALUX oR VERMYN |icL- |4_5__'s_e:;r_# 4
| datron e
B 1061 /1065/107 glosl
. ; IEEE PCB. ASSY

i 400427 [4'%'s

B SR PRINCIPAL [ MANUFACTURLA'S | Mo USED
AbeY tan PAARIFACTURER PART Mo Per Agsy
0506 1GWAY DIL SOCKET _  ASTRALUX o® VERMYN  ICL:163 -S6T 2
©05050 (40 PIN DIL Low PROF'SKT  AUGAT (340~ AGZOD !
o 05064 24 PN DII_ SOCKET Aue-n'r_ :324- AG33D 3
605056  CRIMP TERMINAL MOLEX | L8O - TL 2
60600S cup FOR eosooz ANTIFERENCE |RC-74 ' ]
ol = SR T
s P __ ' |
I !
R ~ _ :
- & = :
. - o ;
G20007 CTEST PoINT 'rsRMmAJ_ | MicRovAR _ leze 5
3co004 _SILIcoNe RUBBER compound RS B BE5 55’3 AlR
_ i |
- e i
i S R -
1
NOTES [ware
dotron e
M ,. . ey s 10b|/|065[|07l {08l
' ‘ i d : s . - I1EEE. PCR. ASSY.
¥ ' 1 F e T e ARPROVED —
| U ool TET 400427 [5'¥'s
H i ) i SONES R




T RIGNA TR LT fef L] e i U LY. A Tl RiH" LT $14
BaKHT %N AMT My Her Ags
R  NOT USED . i o . T
R NoruseD ) e |
R 000 473 _gﬂk_ 59, '/4w CARB.OM MULLAED o 4
R4 000223 k 5%  Yaw CARBON MUL_LAR_D____ i 2
RS . b8oo45-2 Sks 5 ~01% 3ppm M FoIL VISHAY 4
R 000isz _ lks__5% 'Y4w CARBON MULLARD ___ CF !
k7 000473 47k 5% law CARBON MULLARD S . S
Rg 000473 _4_7_&_____5?:._ AW CARBON MULLARD . _ B
RY 000103 ok _I/aW_CARBON MULLARD 2
kg ..000333 33k 5] ,.'./%W._C_*RSON__-‘_?‘.U.LL.N?D SRS R 5 L
RIi  O00I0S M 5% Yaw CARBON MULLARD ) WL .
RiZ 00003 ok 5% 4w CARBON MULLARD T
R13 © 000isS M5 5% Yaw CARBON MULLARD o b
RI4 000105 M 5% /aw CARBON MULLARD -
Ris 000333 33k 5% Yaw CARBON MULLARD -
Ric. _NOT USED -
RI?_ - ________HOT_ USED T
RIQ . - Mot USED I
RI9 : e ...NOT UsED . . ¢ )
Rzo 000223 22k 5% ‘aw CARBON MULLARD  cR25 —
R2l 000102 |k 5% Yaw CARBON MULLARD RS
R22 000473 4Tk 5% 4w CARBON MULLARD. CR25
R23 ~, 00Q ol 1oOR 5% Yaw CARBON MULLARD Cras
NUTES  CIRCUIT DIAGRAM = 430552 S S ns L E  a
CHEEE_&CPE ?.f:.erb?ie?ogsgemﬂ 5 7 83 datrm_":_-._._‘
LSS e gy ey - loslA AC PCB ASSY
L sEsasigso/roy, 1601 | 1824 | A ~Bag " 1062 OPTION l2
e TR ey 400852 (2T,
[T L& n R it s RN L B
R24 coos562 5k& 5% /4w cARBON  MULLARD cR2s o 3
R25 oool2z2 1k2 5% 4w CcARBON MULLARD CR25 R T
R26 000loz k5%, '/aw CARBON MULLARD _CR25 U - N
Ray1 & 1 g O st i - 4
R2g 290026 CRMS_KIT _ L DATDON SEE DRG-
R2 ocoolzo J12R 5% VAW CARBON MULLARD cRr25
R3o 09011 1-1 100M 5% THICK FILM  HOLSWORTHY SEE DRG
R3| CO033] 330R 5% Vaw CARBON MULLARD _ CRas
R32 O12743 274k 19 Yaw Sobpm MF _HoLco H8e .
R33 011003 100k % Vsw Soppm MF _HOLCO HBCG
R 290026  RMs ir _DATRON - o S, S
Ris Oco221 290R 5% 4w CARBON MULLARD CR25 S
R36 Q00680 G8R 5°. Y4aw CARBON MULLARD . cras _
R37 00027 27or 5% 4w CARBON _MULLARD CR25
R38 00027I 270R 5% 4w CARBON  MULLARD cr25 =
R39 000 224 220k 5% ‘Yaw CARBOMN MULLARD CRes b
R4o oo lo4 100k 5% Yaw CARBON  MULLARD _¢r2S s ]
R4 0o0i03 1ok 5% Yaw CARBON _ MULLARD _ ___cRas -
R42 ooolo4 100k 5% '4W CARBON  MULLARD _ CR2s ; -
243 Q00104 100k 5% AW CARBON  MULLARD ___CR2s -
R44 _ NOT USED o =
ka5 oles | 6k8l /Bw S0kpm mMF  HOLCO  Hsec ! |
R46 Ol2742 27k4 12 'Bw S0pkm MF_ HOLCO [HBC | i
_Oalron s
- :ggg\ AC PCB Ass*r‘

e |
400552 |3 iz




[

i P, PR LAY H1 Ii\u ALY
-------- vie AU TURER PALTE 4, Bait i
£47 _NOT USED == )
R48 'NOT USED e AR
R49 _NOT USED e . - S
R 50 NoT USED ) - . e e P
RS| NoT USED I At . S
Rs2 080064 -8 28K -1 % 3pbem M FOIL _ VISHAY ... SEE DRG S
Rs3 080065 K60 *1% IOppm M.FOIL _ VISHAY Vskel 1
Rs4 018250 8esR % S0ppm MF Holco I | - b |
RSS 013920 3R 1% Soppm M.F HOLCO - _H&c ]
RSG 012000 200k 1%, SOppm M.F Holco ) __H8C !
Rs7 cooi82 k8 5% V4w CARBON  MULLARD CR2S G
RS% 00015 150R 5% AW CARBON  MULLARD <25 i ]
RS9 000752 7k5 5% 4w CARBON  MULLARD cR2s 3
Reo 000100 IOR 5%, Yaw CARBON  MULLARD CR2S a4
RG| 063100 IOR POT ¥b 5®. CERMET  BECKMAN 2P . IO -
REZ 063 (00 JOR POT ¥8 S@ CERMET  BECKMAN er T
RG3 000 100 10R 5% Yaw CARBON MuLLARD CR25 B R ]
RG4 012003 200k 1% Yaw 50pbm MF  Holco Hse '
R6S Oo0I24 120k 5% YaW CARBON  MULLARD CR25 I —
R&E : NOT USED o N R o
RE7 _NOT USED N Gl
RG8  NOT UsED , , E =
RE9 0O0I103 iok 5% ‘4w CARBON MULLARD crR25 ; 2
HOITES g > e T W
datmn irmmaiie
j ] I o :geéf* AC PCB ASSY
; . : i TTET 400552 472
S TLRE T 1] Bk PHINUIPAL PRAAMNLH AUTUREH™: No USED
PALT %y RAAMIUIF AL T LIE M PAHT No 41 Ai‘v
R70 . DBOO45 -2 5kS -0I% 3ppe M.FOIL VISHAY ° - __SEEDRG. L
R7I 000331 3308 5% Yaw CARBON  MULLARD cR2S. o=
R72 000680  GBR 5% _%:w__cnne.ou__4_mg_unan CR25 -
R73 000562 _ 5ké_5% 'aW CARBON _MULLARD CR25 =
R14 __080045-2 5kS_+Cl% 3pp= Mol VISHAY |SEE DRG o
R7s 080044 -2 4k9925 'O!% 3bpm M FOIL VISHAY SEE DRG I
R . _....01499] 4ko9 I% Yew 50phw MF HOLCO H8C !
RY7 . 0D01Il-1_ [100M 5% THICK Fitm HOLS WORTHY SEE DRG. ) -
R’8 | 000182 kB 5% Yaw CARBON __|MULLARD cRa5 | =
RT . 000752 _7k5 5% YaW CARBON __  MULLARD [CR25 -~
R8O 00047l 4R S) 'aw CARBON _ |MULLARD IcR25 |
R8I 000105  IM_sY, 'Yaw CARBON 'MUL‘%RD ICR25 -
R82 0004715 4M7 59, 4w CARBON  |MULLARD 'cras |
R83 .. NOT UsED___ - = | ~
R34 000103 10k 5% Yaw CARBON | MULLARD CR25 =
R8S  00O0lo5 UM 5% 'aw CARBON [MULLARD |cras —
R86 013323 332k I% 'faw 50}},-“ ME  [Holco H8C I
4 N ) | 5@_3___w,_;1.5.5.'k..'A._.'.’W_f’?ﬂ”_'ﬁ_"f ‘HoLco HBC !
3 . 000105 M 5% "W CARBON _MULLARD cras -
R89  00OCI04 0ok 5% V4w CARBON |MULLARD |CR2S =
R9o | o0OIB2 "k‘i 5% ‘aw C“RBON__.‘E"““-“RD CR25 -
RO oo00l0l ||00R s/, ‘/411{__CARBON___I_Q1ULLARD lcr2s -
R92 | 000221 [2208 5% Ysw CARBON _ |MULLARD lcr25 =
NOITES m
5.7. 83 ! dotron e o l
SEE SHEET 7 FOR LATEST IS5UF Ghamn | [rman 1
e e e e e e e oo 1o&" AC PcB Assy i
5 . _"‘:1 R I S —— m._J"_ = i 1 NG g 400552 | 5 M:“HZC'I



P Rt AT

PRIGUIPA,
AL R AT UHE K

SapAy PO B

AANUFACLTURERY

PART M, [

goo22|

R93 220R 5% Yaw CARBON _ MULLARD CR25 =]
R4 011002 _ 10kO_I% Y8wW S50pbm MF__HOLCO __ .HBC I .
R9S . 000272 __ 2k1_S5% 4w CARBON  MULLARD CR25 s
R96. 000272 2k1_5% 'aw CARBON _ MULLARD _cRzs -
R97 - 0BO047-2 10k _-Ol% 3ppm M. FOIL VISHAY (SEE DRG- : !
R OB0045 -2 5kS -0I% 3ppm M.FOIL_ VISHAY [SEE DRG =3
R99 00O0I0|  _I00R 57, |/aW CARBON _ MULLARD [CR2S. : =
RicO Q00 338 ‘.BMS 5% _'/4W_ _CJ\RBON____IM_U_L_I:_QRD_ g CR2S = _— ___]
riol 063105 IM POT ¥ 5@ CERMET __BECKMAN 72p !
Ric2 000225 2Nz 5% 'aw CARBON  MULLARD CR2S ~ ',
Kl3 Oizool 2koO 1% YBw 50ppm MF_Holco __ ,H8&C _— 4
R104 olzoof _2k0O 1% Yew SObpm  WOLCO . H8C T
Rios 000221 __220R 5% AW CARBON __ MULLARD  CR2S . .y kg
RI0G ooCclo4 Jo0k 5% ‘Yaw CARBON _ MULLARD CR25 S
* |Rio7  NOT USED | _ 3 e o
RI0B _NOT_USED ) ~ ) R o B L AT
Riog __NOT USED - - R b
Rllo 'NOT UsSeED o e ” —
RI12Z 013923 392k % YBw SOpbm MF __HOLCO i ]
R13 013923 392k 1Y Yaw Soppm MF Holco HBC | e
R4 000104 ook S% 'Yaw CARBON MULLARD _  ° IcRS o
RIS 000222 2k2 5% 4w CARBON  MULLARD ICR25 3
v — —
i 5783 JatrON e
BAb SRk T 0 Fedd LATEST ithuE R
: | : _ : _ :ggé“ AC PCB ASSY
e N I 400552 |6 "z0)
P alth #id LI SEHIT PHING AL RAAR LA TR A Wi LSEL
P N SASLIFAL T HER PFAHT N, Fer Bawy
Rlig 00O 752  TkS 5% !Yaw CARBON  MULLARD cmas i -
RIT7 000680  6BR 5% 4w CARBON  MULLARD LCRes T
Rif8 000221  220R S% 4w CARBON _ MULLARD . CR2S B e
RIS 063204 200k POT ¥ s@. CERMET BECKMAN  72P. I
Ri2o0 DUORTA  piok 5 VAW CARMON. AULLARD .. o0 RIS e o
Ri2l 0BO0O43-2 Ik -[% 3ppm M.FoiL VISHAY o __SeepRe 2 ]
R122 0B0046-2 9k “I% 3ppm M FOIL VISHAY . _ see DRG I
RI123 000103 ok 5% Y4w CARBON _ MULLARD _CRs =]
Riza _NOT USED \ . o _ e ]
RiZ5 Clzoo | 2koo 1% Yew SOppm MF_ Holco _ H8c [
RI12G 200102 k5% law cArRBON _MULLARD - CR2S - S
RIZ7 . 000682 k8 5% !/4W CARBON  MULLARD. CR25 D -
RIZ8 , ool IcoR 59, YYfaw CARBON  MULLARD  CRes B
RIZ9 000331  330R 5% '/awW CARBON  MULLARD  CR2S Ko B9
Ri30 000182  1k8 5% Yaw CARBON _ MULLARD _ CR25. i =
RI3| _ OBOOSO-2 62k6 1% 3bpm__ M. FOIL  VISHAY e SEE DR 2
| |RI32 . 080050-2 &2kG *1% 3ppm M. FOIL_VISHAY _SeepRG . T ]
RI33 000330 _ 33R 5% !aw CARBON MULLARD (CR2S : !
Ri4 000104 |00k 5% Y4W CARBON  MULLARD ___cR2S LT
R3S OOOFO_S _|ok _S“’/. aw CARBON _‘MU_L_LAE‘D . __g:_R_I_?_ =
RIZE 018251  I18k25 | Yew S0ppm MF _ Holco __H8Cc t
R137 | NOT USED B - i -
o ; gy S ; =
——— e iy = :
5785 | 09rON wewea !
SEE SPETYT AN LATEST e8] [ T i
-3 e B T e Ul I e s I98A Ac PCB ASSY
b : . | . | 4 4 T e S
2y f b F g § g efeegee [oop e o)




D SIGNATOR AT HON (30 SO HIPTION PRINCIPAL MANUFACTURERT Mg, USED

PART No MANUF ACTURE R PART No, Per Aasy
RI39 oIl 827 18k2 1% Yaw SOppm MF | HolCO _|HBC R O =S
Ri4o Ol4 32| 4k372 1% 'aw SOppm MF |Holco . |H®¢ L. b ]
Ri4| LW NOT USEDY s b -
R142 L 080043-2 |lk  -I% 3 ppm M.FOIVISHAY SEEPRG: o o o
RI43 0B0OO48-2 [0kl -1 3 bbm MFOU|VISHAY iseeore | b
Ri44 OBOOS! -2 |k -1  3ppm M FOIll VISHAY iseepre |}
RI4S 000414 470K 5% V3w CarBen | MoviaRs eeas oot
Ridae 080062  |IM 1% Sphm MEUMIVIM MART-Tig-IM-01% |t ]
RI47 000IG1  ||QoR 5% Yaw CARBON  |MULLARD ) =
Ri43 063 104 |look POT 34 s@ CERMET |BECKMAN L N S
RI49 olig2 18k2 1% 'Bw soppm MF |HOLCo _ |HBC -
Riso 00000 o' &% ‘4w CARBON  [MULLARD CRr2S I
Ri5] 000100 oR SY. 'aw CARBON  |MULLARD crR25 =
Ris2 NOT USED ; . . e o i ]
Ris3 opo1 04 J00k 5% 'aw CARBON  |MULLARD _ |cres O . A
Riss 013320 332 1% YBw Soppm MF |Holco ORIV (R
RISS. 041004 I 1% Vow _I00ppm CF | ALLEN BRADLEY cc R
RIS 011000 1I00R 1%, Yaw SOppm MF |HoOlCO . |H8c !
Ris7 oo0ios IM 5% '/aw CARBON |MULLARD oR25 3 =
RIS8 B 020111 =~1 100M 5% THIcK FILM | HOLSWORTHY SEE DRG L =
Ris9 000 24 240R 5% 'aw CARBON |MULLARD CR2S - !
Riso ol200l 2k00 1% YBw 50bpm MF |Holco H8C o -
Ri6l o000l 0o, Sj/, Y4aW CARBON FAULLARD cR25 -
NOTES o

1510 g0y (RS

[

- IO N e 10614 AC PCB ASSY
- 1 : ~|= 400552 1_8_ "2z
IS g nT L LaayT ity Bt 1Y RS e PR T R PagiL e AL LUTE BT i LR
PART o RUARGIE AL TLIHE W AT N et Ay
Rie2 012551 k15 1% /Bw S0phm MF  Holco CHec I
Ri63 000sI12 okl 5%, Yaw CARBON  MULLARD _ CRr2S R
Ric4 oogo4d7 . 4T0R 1% Vaw MET-GLAZE NEOHM ___.RaP0o207 R
RIBS 008049 lock 1% /2w MET-GLALE NEOHM . .RapPo207 &
Rles_ 008048 5608 1% ‘/aw MET-GLAZE NEOHM _ ___RGpPO207 F
Rie? 080052-2 277k 1% 3ppm M.FOL VISHAY | SEE DRG A
R168 | 080052-2 277k -1% 3 ppm M FOIL VISHAY _ _|SEE DRG
RIS 080052-2 277k 1% _ 3 ppm M FOIL VISHAY ___SEE DRG S e
Rizo . 080052-2 _ 27tk -1% 3 bpm M FOILVISHAY __SEE DRG ..
RI7TI 000104 00k 5% 4w CARBON _ MULLARD CR2S ! =
RITZ 000562 5ké 5% 5w CARBON  MULLARD i CcRes = .
RITB. .. 000822 8kz 5% !3W CARBON _ MULLARD _CRas LA
RI7T4 000I05 _IM 5% Y3w CARBON _ MULLARD _ _ CR2S - -
RIZS 000222 _ 2k2 5% /3w CARBON _ MULLARD _ CR25_ .
RITe | 000222  2k2 5% '/3W CARBON _ MULLARD _ CR25 ' -
RITT | 000821  B20R 5% Y3w CARBON _ MULLARD _ CR2S 9
RI7T8 000821 _ B2R 5% 3w CARBON _ MULLARD o EREs e Tens o
RI79 000682 €kB 5% Yaw CARBON _ MULLARD CR2S =
RrRI8O ~ 000103 1ok 5% 3w CARBON  MULLARD  CRes i
RIBI 000103 G0k 5% 'sw CARBON  MULLARS Cowpee
RIB2 _000i54 150k 5% /3w CARBON  MULLARD _ CR25 _ NS SR e
i |
ANl . 020017 'l00k <7 2% NETWORK  BECKMAN. T Log-1-RI00K T
— T o
: dab*_on HEemmnare |
SEE SHEET J PO LATEST 15504 ik !
Commp S I O 662" AC PCB ASSY
a s U RN OO S : 400552 |92




; R e i
| | ;
DLSHGNATOR AL RGN iggsrﬂupf.:'m . 'PRINCIPAL | MANF ACTURERS Al USELr
CRAHT Nn TMANLIFACTUHER 'pam o o ) .;tﬁgfﬁ‘.‘:..--....-.

cr
ca_
€3 .
4
Cs e

bt
L211
CI_Z .
<L
O

gIs.
e

L2
c9

czo

7| P
cn

e

C A

IS0020
IS0020

iowF 209, 25V DIP TANT (UNION CARBID
:g,»l: 20% 25V _DIP TANT. |UNION CARBIDE
T

__Z..._i__"f'_q_@&%

120018
fIOO!S
o042
HOCM-Q. B
102100
150020
| 150020 _
| 150020
i I'_10042_ .

__100nF _20%, 63V POLYESTER uwm.a.

llsaF 209 63V PoLYESTER | WIMA

'100bF 10% So0v CER Disc. |ITT

_.J_q-.:r_._g@%.___a:s.v_q:a_mm |UNION CARBIDE _

&0525 o O R

NOT USED —— — — S —_ .1 ———r .._._!_nn.u - —r———— -~
Joo-.F a:@( Gsv FbLYESTEE "Winma ] stz o _—
_lwsF_10% 63V POLYCARS AsheporT . A2BI5218

roo:u: 209 63V POLYESTER WIMA

I%F 20% _25V_DIP_TANT UNION CAEBIDE

KIOE2S

IKioE2s

::o,-r 20% 25V DIP TANT uu:ou CARBIDE

KIOE2S ; = SR

MKs2 T

_IOORF 20%, 63V POLYESTER W:MA
. NOT USED

" rao'o_lu"_"_'fj_ ]
L .loo42

JOZIZI

___|12obF 10% Soov CER Disc |ITT
_INOT USED.

|100nF 20% 63V POLYESTER _ w:m____w_sa_n,_ BN S N

L100F 207, 63V POLYESTER |WIMA

R L B

(MKse | — e e ]

| NOT_U3EP

{ lozlo2

100nF 20% 630 POLYESTER |WiMA_
1 110042 _ |IDOsF 20% 63V POLYESTER |WIMA
20012 |

/‘UF _10% 160V _POLYCARB |ASHCROFT

Tacsiezse T

InF  10% 500V CER Disc |ITT

Cbio

P —

NOTES

SEE SMEET 7 FOp L

ATEST 155LE

,--J oD

. __rm“ i

e |
5.7 83 , d@tl"ﬂﬂ S ~1|

] ;ggy AC PCR AS_SY

f:-f? 400552 110"V )

e s e R e T 5 \ SR — _.!__. =R e i v b i .~.|
: i i |
GUESIGNATOH LDAT RON TRDESCRIPTION L IRHINLIPAL | MANLEACTONRERT '!\Au PR
e MANUPATTLAEE s ,.”""‘ R IOTRI | it SO,
C24. 110042 _ 100nF 20% €3V POLTESTER |WIMA Mksz_ T

cas

c2%

car
c.

12
€3
c34

o [ ——

S 101103

1

| 102680
...150004 1

L 110042

[IOAF __25% 250V C
L100pF 10%, 500V, cer DISc o

11oQo4L
102150
102 150

. 102478 |

102478 __

o042

| 102228
110042

{68 pF 5% SO0V CER DI.SC' T -

eot0n L8
1EDIe e

' lmooesm T

“Tiso0023

[(O0nf_20% 63V, POLYESTER Wima o hakse
100nF_20% 63V_PoLresteR wiMA T .
ISpF 8% SOOV CER DISC ]'”T e i ARSI SR S
S ._i".'/.’__._S_QQPf_*’v‘FE._E‘IL%*”:.T"LT___.,..w_ — SEPRS S
4pTF *»sibr 500V CER msdm - o . - S
_4p7e _*.she S00V CER D-'SC. T o !_ =
12h2F * 'SHF 500V CERDISCITT o SRV S S
1OOAF 20%. 63V POLYESIER WIMA - =
'100nF 20, 63V POLYESTER ' WIMA -
|334F  20°, 25V _DIP TANT |UNION CARBIDE i {

NOT USED }
|NOT_USED

'50065

1n8F 1% &3V POLYSTYRENE SUFLEX

Hsigoo/i— i0/63

t
sl
|

102108

_lpr L -SpF 500V CER Disc | IT7

Cboe

| 130070

I3pF L SpF 160V POLYSTYRENE | surLEX

Hsi3/i- 7 [160

(1400581
lloo42 .

ISOpF X2 MATCHED SET | DATRON

SEE DRG

__IaJnF 209, _63V POLYESTER |WiMA

Bl I el SR

MKs2

ca6 130070 13bF * |oF 16OV POLYSTYRENE |SUFLEX Hs13/i~ 7/160 -~
NOTES

s 7.83 datrnn —

e I |1 T

SET SHFI’Y 2 FOR

LATEST 455UE

icein) o6, IogiaA AC PCB ASSY

DAt | T

DaATE v AOQS552 j il > 20




|
MANUEACT

[T ¥ A W Pra Y Fiahy DESULHIBTION PHINCIFAL UHEH™S Mo LUSED
PAHT N MANUFACTURER CPART MNa Per Assy

ca7 102278 2pIF 3 -ShF 500V CER DisC iTT NS

Cag 110035  220nf 20% 83V POLYESTER wiMA 2

Cas . 110035 220 20% 63V POLYESTER WIMA g

cso 102100 __ I0opF_ 5% SOOV_CERDISC ITT L

t:sr ) 1oli1o3 _10nF _25% 250v_CER DISC 11T g =

¢s? 110042 100sF 20% 63V POLYESTER |WIMA I S

Cs3 Q042 100ar 20% 63V POLYESTER WIMA -

cs4 110040 33nF _20% &3V PolvesTeR WimA

Ccss o NOTUSED e

Cse o042 1oonF 20%, 63V POL‘IESTER WIMA Ty

cs7 120065 InBF 1% ss__v_Pousmme__;_q_su_.s{_____ o

Csy ttoo42 AO0nF 20% 63V POLYESTER WIMA

Cs9 1oz2470 4Tpr S% 500V CER Disc [ITT I

Céo 102102 InF 0% 500V CER DISC ITT

Cel 110042 100nF 20% 63V POLYESTER WJMA R _

Cee 140058 - 150pF x 2 MATCHED SET _ DATEOM_______

<63 1o(1o3 10aF as"f 250y CER DISC ITT ¢plo =i

Ces (50020 et ao/, 25V DIP TANT UNION CARBrDE . . KIOE2S o

Ces 140087 =1 10aF Y2% 125V SILI..-" MJCA_‘_DAT_RON___ ) _|SEE PRG .

Ces  lloo4qz 100nF ?0}‘{ 63V POLYESTER  (WIMA B} LMKRR e ]

Cey . 140056- | AnF Yo% 300V _GLAss | DATRON _ .. ;seepre b ]

Ceg o026 6n8F 20% 100V POLYESTER ~WIMA o jFKS_Q___ R S S

(ol 3°] , 140055~ SIpF Y2°, 500v GLASS  DATRON |SEE DRG | |

NUTES G A
5783 | OO womene |

DRSS e = _ B} | T l

= : : ) oe, I96IA Ac pc& AsSY ¥ ]

bl 1 [ L - R IR 400852 | |

DESILNATUR

TiAl Herly

;Ut‘*:{_'-'—.iplll,'r; PHINCIFAL

IMANUFACTURERS

g LISEL

PART Ny MANUFACTURER TRART N P Aasy
crm 130025 22pF FlpF 160V POLYSTYRENE SUFLEX ]
en_ 102330 [33pF 5% SOOV CERDISC ITT i
cre 110042 100nF 207 63V POLYESTER | WIMA
LAs0001 2?,.uf 20% _16V_DIP TANT; UNION C“?B‘D‘:
120010 :I..SF IO‘/ 160 Y POLYCARB .I .ﬁSHCROFT } 3
120010 __|luSF _10% 160V _POLYCARS | ASHCROFT _|ABIS258 -
20010 luSF 10% 160V POLYCARB | ASHCROFT 'Azelsi’sB N SN
120001 220w 107, IkV PolycARE surlex SN ]
13p sy soov auass  ElecRosk _cyemio . L. ]
40008 _ Icpf IkV  TRIMMER  JACKSON [TETFER VPC ! 3
102338 __;_at;_ﬁ__%_-sgr 5000 CER DISC. lTT - lebog | I
140023  20pF 2%. 500V GLASS Iaaecmos.u. . [CYFMIO 2
cs2 | 140008 o Ikv_ TeiMmeR |JACKSON TETFER YPC =
Y 140039 Ishr 5% Sooy_GLASS _|ELECTRoSIL CYEMIO |
C84 o i 140008__ IOFF kv TRIMMER, JACKSON TETFER VPC =
css | 140023 20br 29 500V GLASS | ELECTROSIL CYEMIO ==
c86 | 150020 lowF 20°, 25V DIP TANT |UNION CARBIDE KIOE2S -
c87 150020 IouF 20% 25¢ DIP TANT |UNION CARBIDE KIOEZS -
cs3 150002 louF  20% 16V DIP TANT |UNION CARBIDE KIDEIG | 2
| C89 150002 IOxF _20% 16V DIP TANT |UNION CARBIDE KIOEIG \ =
C9 110027 3n3F 207/, 100V POLYESTER | WIMA FKS2 ; !
col 150020 10uF_20% 25V DIR TANT |UNION CARBIDE KIOE25 B -
coz 130074 G-OpF L IpF IGY POLYSTYRENE SUFLEX HS i
MOTES e
5 7 83 datrm 1reTAOmIcE (7T ‘
SEE SHEET 7 FOR LATEST ISSUE . o L CEaTH T |'
- T PR S _—J_n “:‘L'*"fl&g__ :ggé‘q AC PCBR ASSY ;
1Co . v Sy —
= o =t — %55 400552 '13‘11":..]

[ T



T !
DESIGNATOR ! DATRON DESCRIPTION . !PHlNL‘IPAL MANUFACTURER'S Mo USED
PART Mo I MANUFACTURER PART Mo Per Assy
c93 150020 |0uF 20% 25V DIP TANT | UNION CARBIDE KIOE2S =
co4 150020 I0uF  20% 25V DIP TANT | UNION CARBIDE KIOE25 —
€95 150016 [uF __20% 35V DIP TANT | UNION CARBIDE KIROE 35 |
9% . _1iooo9 Iyf  20% 100V POLYESTER | WIMA MKS I
co7 | 1ollo3 lonF 25% 250V CER DIsc | ITT ¢DIO -
9= B L _1clio3 10nF 25% 250V CER DISC [ITT chIO - ]
€99 101103 1OaF 25% 250V CER DISC ITT CDIO -
Ci00 101103 {IONF 25% 250¥ CER DISC |ITT coto -
clol . 1olle3 [IOnF 25% 250V CER DIsC |ITT cblo =
cl02. 102101 100pF 10% 500V ceR bisc_ ITT cpIo -
clo3 . 102470 |47pF 5% 500V CER DIsc | ITT cbio =
Cio4 _%___104@7 O.SpF 0.1% 500V CER DISC | ITT DO i
e e |
| |
I N e 2
e o |
: |
— ]
s i
T
1 |
NOTES S
"26.3.84 BN s
SEE SMEET 2 FUR LATEST IS5UE DR Awh “ = nTLE
= - "{___ [ =:;"m :ggé‘ AC PCR ASSY
= . WET 400552 |14 20
T T ]
DESIGRATOR fnm'nom ;DESCFHPTIDN PRINCIPAL MANUFACTURER'S iNo. USED
| PART No i |MANUFACTURER PART No. !Per Adsy
DI | NOT USED i =
02 210100 IOV _400mw ZENER | MULLARD | BZYS8CI0 2
03 | NOT USED | —
4 200008 | 200mA 125V LL Si DIODE_| FAIREHILD N4S8A 10
p5 20000I1 7smA T5¢v GP S| DIODE FAIRCHILD IN4I4B 3
be 200008 200mA 125V LL Si DioDE |FAIRCHILD INASBA =
D7 200008 200mA 125V LL Si biopE  |FAIRCHILD IN4S8A -
[or:d 210120 12V_400mW ZENER MULLARD BZY8RCIZ 3
5] 210120 12V_400mW ZENER MULLARD BLYBBCIZ —
pio NOT USED =
bl 210100 10V 400 mW _ZENER MULLARD BzY88Clo —
biz 220010 lSi_HoT cargieR DiobE  |HP HscHIoo!l / IN6263, 2
DI3 220010 ISi HOT CARRIER DIODE  |HP HScHI00! / ING263 —
Di4 220036 DUAL S00bF VARICAP DIODE | MULLARD BB212 i
bis 200008 200mA 125V LL Si DIODE | FAIRCHILD INASBA -
bi¢ 213011 lIV5 250mw ZENER MULLARD BIVAG - IV5 |
DIi7 i 200008 200mA (25V LL Si DIODE  |FAIRCHILD IN4SBA —
org 200008 200mA 125V LL Si DIODE | FAIRCHILD IN4SBA —
Di9 210120 12V 400mW ZENER MULLARD B1YSBCI2 _—
b2o 210082 BYZ2 400mW ZENER MULLARD BLY88C8V2 !
D2| NOT USED -
b2z 200008 200mA i25v LL Si. DIODE |FAIRCHILD ING58BA -
D23 200008 200mA 125V LL Si DIODE |FAIRCHILD INASBA =
MOTES. o
5.7.83 dat'—m ELECTROmNSCE LFD
SEF SHEET 7 FOR LATEST ISSUE CRAWN T
= :_%(_, {gg!gA AC PCB AssY
s SEF 400552 |15V o,

ERET




LIaT RN
CFART No

DESIGNATOR

UESLHIPT G

"PRINCIBAL

MANUFACTURER

vl USED
{Por Assy

|
CMANUFACTUHERY
(PART Na

. 200008 _

220020
20000
_..20000|

220020

| 240013 _
240006
2150004
230042
230003
250011

250008
250004
240006
230042

S ]

1 _,200mA i25v LL.Si. |
. 200008 .

NOT USED I |
o . |NoTuses ___ . |

_R30027-1 .
..-“'}r

el

DIODE

. FAIRCHILD

__1IN45SBA i

N-CHAN JFET
NPN TRANSISTOR
NPN TRANSISTOR
PNPTRANSISTOR

si
.Si

N-CHAN I LiM 3:OmA —
.. |TELEDYNE
PNP_TRANSISTOR

EHACHAN SPEL

| NOT USED
_5| PNP T‘RANSISTDR

Si PNP TRANS_!:»‘_}_‘Q_R__ .
5i NPN TRANSISTOR
N-CHAN I LM 3-OmA

200mA 125V LL.Si. DIODE | FAIRCHILD e lIN4SBA 1 =
_FET DloDe 100pA Ir | TELEDYNE PADIOO/ INSULD CASE 2
[75m A TSV GP Si owopE | FAIRCHILD IN4148 -
 15mA TSV GP Si DIODE ' FAIRCHILD L IN4148 -
LISV SW ZeNer  UNITRobE i Tvssis Y SN (s
e USED e A amen
|FET DIODE. iOOP.A Ig - TELED‘;’NE o |PADI0OD/INSUL'D CcAsE =

TELEDYNE S

TELEDYNE
HATIGNAL:

NA TION'AL.

NamonAL ',
JMATIONAL
| NATIONAL

1 Json

_ '5632;[".'0;8

__;N.ﬁTIONA!r.__ e
NATIONAL
|\ TELEDYNE

) :2.51_:@@@,/_ Tolg
_2N3%04 /TOI8

| U-3”4-\JF S
'scr84cf TOJS N
12N 3904 / TOIR

__-_ZNJ__S_@@{T_QJ&, .

(UIB9SJUF

ec2=4c i JTo8

| T509 B

detron e

TirE

I6IA Ac PCB. ASSY |
1! 1062 [

[16"5 2}

DESIGNATUH Trac] BN

PAaRT Mg

LT SCRIPTERIN

CFRINCIPAL
| MANLFACTIHLH

TANUFACTURER S

TPART mu

Qs
Qe
Qr',"
|Gn8

(ol N
230002

250011
230003

e g e

AVRERP N S

_Q.ia
Q3
Qs
Qe
CE
1§36

230035
_230058

S

-

" 250004
. 2300271

| 230056 _

230003 s

230035
230035 |
230035

_ N-CHAN JFET

230031 __

51 _PNP TRANSISTOR
O N-CHAN JFET
51 PNP TRANSISTOR
NCHAN JFET
'“‘9].,.9_5_‘_5&._._ _
N-CHAN JFET
 N-CHAN JFET
. NOT USED
N-CHAN JFET

| MOT USED
L PNP TRANSISTOR

S EOMIR

_INATIONAL
TELEDYNE
_ NATIONAL
TErEDYRE

[TELEOYNE!

_TELEOWNE

_uiesave L 0

. o S———
! 1
- i i

ARt

Bcagy/ 1018
LUIB99IF
2N3%0¢/

BBUAVE '

2N3906/T013 o

N-CHAN JFET_

TELEDYNE

250004 s T NAToNAL =]
N 240006 Si NPN TRANSISTOR ___ NATIONAL  |2N3soa/To8 | <.
250011  Si PNP TRANSISTOR NATIONAL _8c327/ 1018 L =]
230042 N-CHAN ILIM 3-0mA _ TELEDYNE 7509 =
| 230003 _ |N-CHAN JFET TELEDYNE UIB9OUF =
. INOTusED —— = i
]

UIB9 7 JF

[N- CHAN JFET

ITELEDYNE

U897 JF

N-CHAN J FET

JELEOYNE

UIB97 JF

__JELEBYNE

|UIBSTIF

J504 ]

 IN-CHAN I LIM_750uA
|M-CHAN DUAL JFET

TELEDYNE
'SILICONIX

Uaoa |

NOTES

SEE SHEET 2 FOH LATEST ISSUE

GatE

D amn ”_

datron o l

5.7.83

BRI

1061A  Ac PCB ASSY

= ) . o) CRLERED LOG | 082
0 I B - ZSF 400552 | 17" e
CHal ——




DESIGNATI Tin Heat ik G RIRT PHINCIPAL fMANUFACTUHEH'S Mo USER
DAL MANUFACTURER J-I:',\:RI Ny Per Baggy

(ML NOTUSED P ccsspac il e e e b BB

M2 - 260050 412 DUAL BIFET OP AMP NATIONAL __|LF412CcN I -

M3 260028 1458 DUAL OP AMP FAIRCHILD _ WAI4S8 cTC L

M4 260063 7650 OP AMP___ INTERSIL __hewresocty | 4 |

IMs 2800!S  QUAD D-TYPE _ MOTOROLA |Mc 14076 BCP P2

Me 280015 QUAD D-TYPE _ MoToRolA Mc14076 BCP P =

M7 . 280011 buAL D FLIP FlLOP MoTOROLA ______Mcl4o0i3 BcP J |

M8, NoT UsEd . S L [__=

M9 1260063 | 7650 0P AMP __ __INTERSIL - ICL 7650 CTV | =

Mo 260063 | 7650 OP AMP INTERSIL 1CL 7650 CTV -

M ., 290026 | RMS KIT_ _ S 'SEE_.D_RG_ |

M2 | 290077 | 7x DARLINGTON DRIVER | |sPRAGUE /EXAR 1ULN2004 A /xR 2204¢H I

MI3 260065 ! OP?? oP AMP eML joPa7 Fz |

M4 - 260027 714 _oP AMP +szcm|.o o luAnane i

[MIS 280116 € DUAL 4 CHAN AN Mux +Ism.u::::un-: ___ bgS50o9cd .2

(Mle . 260050 | 4iz pvuAL BIFET OP ..AMR_+N.AI!2HAL_ _____|LF4l2cN 3

M7 280116 __| DUAL 4 CHAN AN MUX |SLICONIX . [bGse9d) . =

M3 | __|_NOT USED _ i | —— e

| M19 | 290066 FREQ. smsmve SWITCH _lcor;suu!sz MICROCIRCUTTS | FX30IL |

| M2e o ;_,2@.9.?______..._7'4 OF AMP |FAIRCHILD _MAT4 HC =

| Mai | 260063 | 7650 oP AMP INTERS IL . ICL 7650 CTV =

Mez | 260047 | 2625 0P AMP HARRIS __IHA32625-5 i

| i i. 1
NOT_ES P
5.7.83 R j 0 Ly G
SEE SHEET 2 FOR LATEST ISSUE R _ FLrETY “ ; TITLE
] { - 4..'_ ! o106 | 1984 Ac PcB Assy
.l B I _l_"_.ﬁ._LL_. _':_'J_'::_ N oo :“:': 400552 |fah°""=o
! | = I
DESIGNATUR ! LaTRON BESCRIPTION EPRINCIF'AL !MANUI’A{,’IUREH'S Mo USED
' PART No. CMANUFACTURER |PART Nu | Per Aasy

RL! . 2300cli2-¢ REED RELAY IA GUARDED HAML'_N.___.__..____.___.._______...,_nHEE._'_EF:_-'?:_’:__.____-____-,_._-...._4_____.__

RL2 3300181 __RELAY 2P2W 7V HOW-IN |AMF jseeoes 2 |

RS~ 33001% - jg_l,ﬂl__ 2P2W TV HOLD-IN | AMF o IsEE DRG : -

RL4  3300!2-2 ReeD RELAY IA GUARDED HAMLIN HE72iA 5134 -

RLs T 330012-2 REED RELAY IA GUARDED _|HAMLIN  HE721A5134 =

A6 33001272 REED RELAY IA_GUARDED |HAMLUIN ) HET21A5134 -

| 450388-]  GUARD SHIELD i i TV
- ~ 400373/5 \WIRE / TERMINAL ASSY - B 3 B ]

i ~a02i7-4  ipcB I s _ 1
o _ 459112~ 2  RELAY BRACKET L | 2
540002 _ 225WG _BTC WIRE i R AR
o 512999 7/ 2 PTFE INSUL. (wmre)w.'l?e B o 490 mm

Ji ) 571095/c |16 WAY ' AP/3M RIBBON CABLE . . - |
______ 530001 SLEEVE MAX CABLE gfa -0 HELLEI?MANN ELECTRIC. HI5 x 20mm BLACK HELSYN 7

. 590004 SLeeve— PTFE |HELLERMANN ELECTRIC | FEIO AR

- 605059 | BWAY D..L. SOCKET 4

I 602001 _FSV TERMINAL MOLEX 02-04- 1875 2

| 602004 BREAKAWAY TERM! STRIP IMoLEX 05-30-000! 6

J3 605052 B WAY POLARISED SOCKET _ MOLEX (2-0l-2085 ) 6471-8-1 !
- | 05060 __ I4PIN _DIL SOCKET |ASTRALUX 1cL143~53T 1

- | 60506| 1o PIN DIL_SOCKET | ASTRALUX IcL 163 - 56T 5

| 605057 [CRIMP TERMINAL | MOLEX 4809- aL 2

MITES e

5.7.83 datron e
SEE SHEET 2 FOR LATEST ISSUF L TR AN ” j it
- ] ] ‘ e 0G| 19814 AC PCR ASSY
el | I 400552 |19




‘manuT WTURER'S

[ESHANATOHR DATHON ESCRIPTION JPRINCIPAL Mo W50
FART Ny MAMNUFACTURER PART Ne TPer Assy
S — 61]007 _ M3XGmm POZICSK STEEL 2ZNPL- oo 3|
. 6lloIG  M3xBmm POIIPAN STEEL ZNPL. ; ' 5
e, 12021 _M3%16mm SPACER |HARWIN |R6377~ 02 | 3
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