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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
forguidance,guaranteed accuracies for 24 hours, 90 days
and 1 year are quoted.

The calibration procedures presented in the follow-
ing pages should cater for most calibration situations. If,
however, a special problem arises, please contact your
Datron Service Center.

1.1.2 The Essentials for Good Calibration

Temperature - So that the instrument can meet its
specification over the quoted temperature range, the
temperature environment should be stabilized at 23°C +
1°C. In addition, temperature gradients around the instru-
ment should be considered, therefore calibrate the instru-
ment in its normal operating position and allow plenty of
room for ventilation.

Warm up - It is essential that the instrument has fully
temperature stabilized if the best results from calibration
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 Ground 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
calibration function.

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

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

1.1.3 The ‘AUTOCAL’ Process

1.1.3.1 General

The Datron ‘AUTOCAL’ process means that com-
plete calibration of AC, DC and Ohms on every range can
be carried out from the instrument’s own front panel. in the
process, an internal non-volatile memory stores calib-
ration constants for each function and range as determined
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 instrumentis able to resolve tobetter
than one least significant digit displayed.

Access to the non-volatile memoryis gained using a
key inserted into the rear panel. When calibration is
complete, the key is removed, therefore preventing accid-
ental or unauthorized use of the calibration routine.

1.1.3.2 Procedure Outline

- Select the ‘FUNCTION’ and ‘RANGE’ to be calib-
rated and cancel any ‘MODE’ or ‘COMPUTE’ keys.

- 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.)

- Set the rear panel IEEE Bus address switch to 31
i.e.all 1’s.

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

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



1.1.3.3 The Five ‘AUTOCAL’ keys

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

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

‘STD’ - This very important calibration operation
trims the internal master reference voltage. It must be
preceded by a ‘Zero’ operation and is essential priorto a
voltage calibration. See section 1.5.

AcHf - This flattens the response of the AC amplifier
used for AC voltage measurement. It should only be used
when afull calibrationi.e.'Zero’, ‘Gain’ and ‘AcHf’ is carried
out. The calibration action is iterative and requires several
operations of the key to complete.

‘Lin’- This is an important calibration operation as it
optimizes the basic linearity of the internal measurement
circuitry used for all ranges and functions. It must be used
before any DC voltage of 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 1.6.

1.1.3.5 ‘AUTOCAL’ over the Bus

Each of the five calibration operations can be
controlled 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
Outline’ for a manual calibration, the rear panel address
switch should be set to 31, i.e. all 1’'s. When a bus
calibration is required the address switch must be set to
the address number assigned to the DMM in the system.
More details of calibration with the bus are included in
section 1.7.

1.1.3.6 ‘Error 4’

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

In the case of ‘Zero’, ‘Gain’ or ‘AcHf’ the Calibration
Source should be checked and the same ‘CALIBRATE’
keydepressed. The ‘Hold’ mode may be released anytime
and the instrument will free-run again. If ‘Error 4’ follows
‘8TD’ 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.

1.1.3.7 ‘Memory’ Key

An 8-character memory is available to record a
message, such as the last date of calibration or PRT probe
serial number.

The stored message can be changed using the
keyboard in ‘Cal’ mode. Proceed as follows:

a. On rear panel, insert key into CALIBRATION
ENABLE switch and turn to ‘CAL’.

b. Select ‘KEYBOARD’, press ‘Memory’ key, and use
keyboard keys to enter the new message on the
display (up to eight numerals).

c. Press ‘Memory’ key.

d. Onrearpanel, turn CALIBRATION ENABLE switch
to ‘RUN’ and withdraw key.

The stored message can be displayed when not in
‘Cal’ mode, by pressing ‘KEYBOARD’ followed by ‘Memory’.

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’ calib-
rations are included to overcome a possible zero difference
with the polarity setting of the DC calibration source.

If the ‘DMM Reading After Calibration’ is not in
accordance with the table, repeat operation of the same
‘CALIBRATE’ key is permissible to improve the reading.

1.2.2 Equipment Required

- A DC Calibration Source. e.g.:-
Datron 4000 or 4000A

1.2.3 Checking Accuracy after ‘AUTOCAL’

To check the accuracy after ‘AUTOCAL’, use ‘Spec’
mode in conjuction with the ‘CALIBRATION INTERVAL’
switch on the rear panel, to display the specification
tolerance. Refer to 1081 User’'s Handbook, Section 7.
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DC VOLTAGE CALIBRATION
( Calibration | Calibration 1 5y, ‘CALIBRATE' | DMM Reading A
Step Operation Source Settin Ke After Remarks
pe Output 9 y Calibration
1 Linearity Short DC,1000 ‘Lin’ <10 digits This calibration step
Circuit Filter may take around 30
seconds to complete
2 10V Range 0.00000V DC,10 ZERO +0.000,00V
Zero +1 digit
3 10V Range +10.00000V DC,10 STD 10.000,00V Must be done for full
STD CAL +1 digit calibration
4 10V Positive +10.00000V DC,10 ‘Gain’ +10.000,00V | IfSTD carried outon 10V
Full Range +1 digit range omit this step
5 10V Range —0.00000V DC,10 ‘Zero’ +0.000,00V
Zero +1 digit
6 10V Negative | —10.00000V DC,10 ‘Gain’ —10.000,00V
Full Range +1 digit
7 1V Range +0.000000V DC,1 ‘Zero +000,000V
Zero +1 digit
8 1V Positive +1.000000V DC,1 ‘Gain’ +1.000,000V
Full Range +1 digit
9 1V Range —0.000000V DC,1 ‘Zero’ +.000,000V
Zero +1 digit
10 1V Negative —1.000000V DC,1 ‘Gain’ -—1.000,000V
Full Range +1 digit
11 .1V Range +0.0000mV DC,.1 ‘Zero’ +0.000,0mV Wait for the reading
Zero Filter +3 digits to stabilize before
operating ‘Zero’
12 .1V Positive  |+100.0000mV DC,.1 ‘Gain’ +100.000,0mV '
Full Range Filter +3 digits
13 .1V Range —0.0000mV DC,.1 ‘Zero’ +0.000,0mV Wait for the reading
Zero +3 digits to stabilize before
operating ‘Zero’
14 .1V Negative |—100.0000mV DC,.1 ‘Gain’ —100.000,0mV
Full Range +3 digits
15 100V Range +0.0000V DC,100 ‘Zero’ +0.000,0V
Zero +1 digit
16 100V Positive | +100.0000V DC,100 ‘Gain’ +100.000,0V
Full Range +1 digit
17 100V Range —0.0000V DC,100 ‘Zero’ +0.000,0V
Zero +1 digit’
18 100V Negative | —100.0000V DC,100 ‘Gain’ —100.000,0V
Full Range +1 digit
19 1000V Range +0.000V DC,1000 ‘Zero’ +0.000V
Zero +1 digit
20 1000V Positive | +1000.000V | DC,1000 ‘Gain’ +1,000.000V Lethal voltages
Full Range +1 digit present - increase
calibration source
in 100V steps if
possible
21 1000V Range —0.000V DC,1000 ‘Zero’ +0.000V
Zero +1 digit
22 1000V Negative] —1000.000V | DC,1000 ‘Gain’ —1,000.000V Lethal voltages
Full Range +1 digit present - increase
calibration source
in 100V steps if
- possible )
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1.3 OHMS AND PRT CALIBRATION

1.3.1 General

The Ohms Calibration Table opposite contains the
complete sequence of operations necessary to ‘AUTOCAL’
the seven Ohms ranges and the kOhms-PRT function. If
just the ‘@’ range or 'ke-PRT is to be calibrated, steps 1
and 2 or the DC Voltage Calibration Table should be
carried out first. Then on each range just a ‘zero’ and ‘gain’
calibration is required.

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

1.3.2 ‘Zero’ Resistance Source

For accurate ‘Zero’ calibration on Ohms or kOhms-
PRT it is essential that a correctly connected zero source
is used. The necessary arrangement is shown in Fig. 1.1; it
can be seen that a copper shorting link is required on 1M
and 10MQ ranges, and that ‘4 wire Q' selection is
recommended on all ranges. )

- ~
I+0— g —— =TT T T T N,
. T 7
Hio—i} -
Guard Connect
(Local 12’:‘2 Copper
Guard) 10mn | Shorting
’ ' N Guard Link
LoO— "' ‘,_—. I —— _—_'—"\l |
L
I_O_r_‘l_ P e e —

Fig. 1.1 ZERO RESISTANCE SOURCE

CONNECTIONS
\ _

1.3.3 Equipment Required

Datron 4000, 4000A or a set of resistance standards
in decades from 100 to 10MQ.

It is essential that 102 to 100k standards are 4-
terminal devices.

1.3.4 Calibration of the ka-PRT Function

Calibrate the kQ-PRT function under the same
conditions as the normal 1002 range and immediately
following in sequence to avoid disconnecting the standard
1004 resistor. On selection of ‘kQ-PRT’, the .1ka range is
forced, but ‘4 wire’ must be switched manually.

1.3.5 Calibration to a PRT-100 probe

PRTs are originally calibrated by the manufacturer
atthe fixed temperature points of 0.000 and 100.00 deg.C.
The resistance values at these points are given on the
calibration certificate provided by the manufacturer.

Tocalibrate the 1081 to a probe, itis only necessary
to enter these two values (or the latest recalibrated
values) in the 1081 calibration memory. The procedure is
as follows:

1. Switch on the 1081.
2. Ensure that the 1081 ‘kOhms-PRT’ function is corr-
ectly calibrated. (Refer to Sect. 1.3.4).
3.a. Select ‘PRT.
b. On rear panel, insert key into the CALIBRATION
ENABLE switch and turn to ‘CAL’.
c. Select ‘KEYBOARD’, and use keyboard keys to
enter the PRT resistance value at 0.000 deg. C.
d. Press COMPUTE ‘Zero’ key (Cal. zero):
1081 responds by momentarily displaying ‘0°C’and
cancelling ‘Keyboard’ mode.
e. Reselect ‘KEYBOARD’, and use keyboard keys to
enter the PRT resistance value at 100.00 deg.C.
f. Press COMPUTE ‘Gain’ key (Cal. gain):
1081 responds by momentarily displaying ‘1 00°C’
and cancelling ‘Keyboard’ mode. . .
g. Onrearpanel, turn CALIBRATION ENABLE switch *
to ‘RUN’ and withdraw key.
f
The 1081 is now calibrated to the PRT, but not
optimized for other PRTs.

It may be convenient to record the Serial Number of
the PRT probe asa CAL messageinthe 1081 memory. The
procedure is given in para. 1.1.3.7.

1.3.6 Checking Accuracy after ‘AUTOCAL’

To check the accuracy after ‘AUTOCAL’, use ‘Spec’
mode in conjunction with the ‘CALIBRATION INTERVAL’
switch on the rear panel, to display the specification
tolerance.
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OHMS CALIBRATION TABLE

[ Calibration | Calibration DMM ‘CALIBRATE’ |PMM Reading
Step 2 ; : After Remarks
- Operation Source Setting Key Calibration
1 100 Range 4 wire zero kQ, 4 wire, 10Q ‘Zero’ +0.000,000 |Wait for the reading
Zero filter +5 digits to stabilize before
operating ‘Zero’
2 10q Full 10Q [1] kQ, 4 wire, 10Q ‘Gain’ , 10.000,00Q [Wait for the reading
Range Standard filter +5 digits to stabilize before
Resistor operating ‘Gain’
3 ke Range | 4 wire zero k, 4 wire, .1 Zero’ +0.000,02
Zero +1 digit
4 .1ka Full 100Q [1] kq, 4 wire, .1 ‘Gain’ 100.000,0Q
Range Standard +1 digit
Resistor
5 PRT-100Q 4 wire zero '‘kQ-PRT, 4 wire ‘Zero’ +0.000,0Q
Range Zero filter +1 digit
6 PRT-100Q 100@ [1] kQ-PRT, 4 wire ‘Gain’ 100.000,00
Full Range Standard filter +1 digit
. Resistor
7 1kQ Range 4 wire zero kQ, 4 wire, 1 ‘Zero’ +.000,000ka
Zero +1 digit
8 1k Full 1ka [1] kQ, 4 wire, 1 ‘Gain’ 1.000,000kn
Range Standard +1 digit
Resistor
9 10kQ Range 4 wire zero kQ, 4 wire, 10 ‘Zero’ +0.000,00k
Zero +1 digit
10 10ka Full 10ka [1] ke, 4 wire, 10, ‘Gain’ 10.000,00kQ2
Range Standard +1 digit
: Resistor
11 100kQ 4 wire zero ke, 4 wire, 100 ‘Zero’ +0.000,0kq
Range Zero +1 digit
12 100kQ 100ka [1] ke, 4 wire, 100 ‘Gain’ 100.000,0ka
Full Range Standard +1 digit
Resistor
13 1000k 4 wire zero ka, 4 wire, 1000, ‘Zero’ +0.000kn
: Range Zero Filter +1 digit
14 1000kQ 1000ka [1] ka, 4 wire, 1000, ‘Gain’ 1,000.000k
Full Range Standard Filter +5 digits
Resistor
15 10Ma Range 4 wire zero kQ, 4 wire, 10MQq, ‘Zero’ +0.000,00MQ
Zero Filter +1 digit
16 10Mg@ Full 10MQ[1] ke, 4 wire, 10MQ, ‘Gain’ 10.000,00MQ
Range Standard Filter +25 digits
L Resistor

[1] With Standard Resistor sources it may be useful to use the ‘KEYBOARD’ method of calibration - see section 1.6
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1.4 AC VOLTAGE CALIBRATION

1.4.1 General

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

If the ‘DMM 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 effects 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.

-1.4.2 Equipment Required

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

1.4.3 Checking Accuracy after ‘AUTOCAL’

To check the accuracy after AUTOCAL'’ the ‘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.

-/-IIIIIIIIII-ﬂlj
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AC VOLTAGE CALIBRATION TABLE

— . N\
f Calibration | Calibration DMM ‘CALIBRATE | DMM Reading
Step ti Source Settin Ke After Remarks
Operation Output g y Calibration ’
1 DC coupled 0.100mV AC,DC,.1 ‘Zero’ 0.100mV Set ‘Local Guard’. Do
AC Zero 500Hz +10 digits not set any filter
(short Guard Wait for reading to
to Lo) stabilize before
operating ‘Zero’
2 1V Range | Short Hito AC,.1 Check only <100 digits
Zero Lo to Guard
3 1V Range 0.00100V AC,1 ‘Zero’ 0.00100V
Zero 500Hz +1 digit
4 10V Range 0.0100V AC,10 ‘Zero’ 0.010,0V
Zero 500Hz +1 digit
5 100V Range 0.100V AC,100 ‘Zero’ 0.100V
Zero 500Hz +1 digit
6 1000V Range 1.00V AC,1000 ‘Zero’ 1.00V
Zero 500Hz . +1 digit
7 10V Full 10V rms AC,10 ‘Gain’ 10.000,0V
Range LF 500Hz +1 digit
8 10V Full 10V rms AC,10 ‘AcHf’ 10.000,0V
Range HF 30kHz +10 digits
9 1V Full 1V rms AC,1 ‘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 1V Full .1V rms AC,.1 ‘Gain’ 100.000mV
Range LF 500Hz +2 digits
12 1V Full AV rms AC,1 ‘AcHf’ 100.000mV
Range HF 30kHz +10 digits
13 100V Full 100V rms AC,100 ‘Gain’ 100.000V
Range LF 500Hz +1 digit
14 100V Full 100V rms AC,100 ‘AcHf’ 100.000V
Range HF 30kHz *+10 digits
15 1000V LF 500V rms AC,1000 | ‘KEYBOARD 500V’ 500.00V Lethal voltage
Range Gain 500Hz ‘Gain’ +1 digit present-increase
calibration source
in 100V steps if
possible
16 1000V HF 500V rms AC,1000 | ‘KEYBOARD 500V’ 500.00V Lethal voltage
Range Gain 20kHz ‘AcHf’ +15 digits present-increase
calibration source
in 100V steps if
possible. DO
NOT EXCEED
\_ 25kHz y
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1.5 STANDARDIZE USING ‘KEYBOARD’

The STD key allows the user to trim or standardize
the value of the internal Master Reference voltage. The
facility can be used to correct for any long term drift, or to
avoid a full recalibration of the 1081 when standardizing
to local laboratory references.

STD calibration effectively changes the gain of all
the voltage ranges in the same ratio, by a simple
procedure available either on the 1V or 10V DC ranges.
The process functions with a source of magnitude between
20% and 200% of the range selected but it should be
noted that for equal magnitude source errors, standard-
izing at the lower percentage end of the range produces a
higher percentage calibration error. An example using
‘Keyboard’ to standardize directly to a standard cell is
shown in the table below.

STANDARDIZE EXAMPLE USING ‘KEYBOARD’

|

r o Calibration . , DMM Reading
Step %a;frr;:g’: Souu.'ce Szxi'rg CA L:S;ATE After - Remarks
Setting Calibration
1 1V Range S‘hort.- DC,1 ‘Zero’ +.000,000V Short connecting'l
Zero circuit leads at Standard
Cell end
2 Connect Standard Cell KEYBOARD - 0
Standard
Cell
3 Enter Standard Cell 1,-,0,1,8,1,6,9,1 - +1.018,169,1
Standard
Cell Voltage
4 Standardize Standard Cell — ‘STD’ +1.018,169
\ Calibration Y.

W WS W W W W W W N W W W W W W W



‘T 4 _— S

9
1.6 AUTOCAL USING ‘KEYBOARD’

1.6.1 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.

‘KEYBOARD’ operates for sources 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 process is available for the ‘STD’, ‘Gain’, and
‘AcHf calibration operations. An example using ‘STD’ is
given in Sect. 1.5.

1.6.2 ‘KEYBOARD’ with Négative Inpu'ts

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

1.6.3 ‘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).

CALIBRATION EXAMPLE USING ‘KEYBOARD’

rSt op %alibrat_ion Calibration DMM ‘cALIBRATE' | PM MAggfd"‘g Remarks
peration 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 Lethalvoltage
Source Value 500Hz then then present.
5,0,0,-,0,0 +500.00 Increase
Calibration
3 1000VAC LF As above — ‘Gain’ 500.00V Source in
Range Gain +1 digit 100V steps if
\ Calibration possible )
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1.7 ‘AUTOCAL’ OVER THE BUS

All the calibration procedures covered in this manual
can be carried out remotely using 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.

6:

6:

oni 7,"srq”
eir 7,128
if bit (“91XXXXXX",S)

=@:jmp-1
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
calibration source on com-

CONTINUE” -
An example of calibration with the Busis given inthe pleting zero cal
table below. A complete program listing for the same 9: 9—S;stp
calibration operation assuming an HP9825 controller is 10: wrt 728,“G1=" program gain cal. trigger
as follows:- 11: oni 7,"srq”
12: eir 7,128
183: if bit (“@1XXXXXX",S)
=@;jmp-1
14. wrt 728,“TOWQ=" program to Internal Trigger,
Disable Cal. on completion
©: dim D$[15] define 15 character string ‘ of gain cal.
variable 15: Icl 728 program DMM to local state
1: clr 728 send ‘device clear to DMM - 16: stp
: (interface 7, address 28) 17: “srq”;rds(728)—S SRQ service routine to read
2: wrt 728,“F3R3Q1W1=" program to DC 1V, SRQ status byte ’
Mode 1, Enable Cal. 18: red 728,D$%
3: pt—S 19: iret
4: wrt 728,Go=" program zero cal. trigger *7717
CALIBRATION EXAMPLE USING THE BUS
y . . Bus DMM Reading
Step %ah:r;attig): Caé:?;;aéleon S[;:fir: Controller After Remarks
P g Instruction Calibration
1 Set DMM to - In Remote ‘Device Clear —_ Program DMM to
known state State predetermined state
APCODXEQF3MONO
OPPPQORESOTS
2 Set DMM to | +0.000000V | Calibration ‘FSR3Q1IW1=’ — Program DMM to
DCV, 1V key to ‘CAL’ Function: DC V (F3)
Range, and Range: 1V (R3)
prepare for SRQ Mode 1 (Q1)
calibration Enable Cal. (W1)
3 1V Range +0.000000V | In Remote ‘Go="' +.000,000V Program ‘Zero’ cal.,
Zero State SRQ indicates when
calibration operation
completed
4 1V Positive | +1.000000V In Remote ‘G1= +1.000,000V Program ‘Gain’ cal,,
Full Range State SRQ indicates when
calibration operation
completed
5 Set DMM to — In Remote ‘Towe=' — Program DMM to
Internal State Internal Trigger (T®),
Trigger, : Disable Cal. (WQ)
Disable Cal.
6 — — In Local State, ‘Local’ —_— DMM in normal mode,
Calibration key free-running
\ to ‘RUN’ ‘
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SECTION 2

MECHANICAL DESCRIPTION

2.1 GENERAL

The 1081 has been designed to be either rack
mounted in a standard 19” rack (312" [2U] height required)
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 term-
inals, range, function, mode, keyboard, compute and power
switches and a numeric/legend gas discharge display.

2.3 REAR PANEL

The rear panel incorporates the line supply, power
input socket and fuses, analog output socket, rear and
ratio signal input sockets, run/calibrate keyswitch and
calibration interval (spec) select switch.

2.4 EXTERNAL CONSTRUCTION

A printed key designation overlay adheres to the
front panel trapping the polarising filter in front of the
display. Both the front and rear panels are held together
by two side extrusions running from front to rear. These
side extrusions provide both slots for the handles or rack
mounting ‘ears’ and locating points for the structural foam
covers. The bottom cover is fitted with the tilt-stand,
rubber feet and instruction card. Ground screening for 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 horiz-
ontally on the instrument’s centre line running from front
to rear. Input terminals, switches and display are mounted
on the front printed circuit board (pcb) and the power
supply on the rear pcb. The two side and centre pcb’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 UL, BSI and
VDE specifications are achieved.
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SECTION 3

TECHNICAL DESCRIPTION

3.1 INTRODUCTION

~ Y
ANALOG
OUTPUT
1 AC REAR PCB
: ASSEMBLY ASSEMBLY Dl;?ir\%éﬁl;{

ASSEMBLY
FRONT l;_ANEL ! .

REAR  RATIO
INPUT  INPUT

INPU . [Tanacoc DIGITAL FRONT PCB
ASSEMBLY ASSEMBLY ASSEMBLY
[REAR /RATIO Qs \_ 1EEE 488
_INPUT | _ASSEMBLY ASSEMBLY

FIG. 3.1 PRINTED CIRCUIT BOARDS BLOCK DIAGRAM

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

For the purposes of ei(planation 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. 430503).

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 of range, scaling and
other features of the analog circuitry. Messages between
the Analog and Digital assemblies are passed via opto-
isolators, electrically isolating one from the other.

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



3.2.1 Analog Interface (430503 sheet 5)

3.2.1.1 Introduction

The Analog Interface provides electrical isolation
between the Digital and Analog circuitry. Latched data
from the microprocessoris passed through opto-isolators,
decoded and latched again on an analog assembly to
select function, range, test, average and the D - Aconverter
set up conditions. A line is also provided to instruct the
micro-processor which options are present; for AC
measurements, this line also indicates the frequency
band of measured signals (up to 200Hz, 200Hz to 20kHz,
or above 20kHz).

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 circuitry
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 tofeed a signal back
across the isolation barrier to the micro-processor.

rOption Pin No. of M19 j
checked ID line low held low if
Option incorporated
AC ID1 M19-3
Q ID 2 M19-11
RATIO ID 4 M19-10
\ Fig. 3.2 POWER-ON OPTIONS FITTED TESTJ

Looking at the procedure in more detail, the Analog
Interface Data (ID) lines are all setto a logic ‘1’ exceptone,
which is set to a logic ‘0’, depending on the option being
interrogated (See Fig. 3.2). As an example we will check to
seeifthe AC option isfitted.ID1 is set low, the rest of theID
lines set high and the Analog Interface Address lines, TIAQ
and IA1 set low. The opto-isolators invert all signals, thus
M17-3islow and M19 pins 10,4 and 11 are high. If the AC
option is not fitted M19-2 is driven low via R55 from M17-
3, causing M19-3 to be high, producing a logic ‘0’ (-15
volts) on M18-4. If the AC option is fitted a 33kQ resistor
on the AC assembly (R15) overrides R55 and a high is
placed on M19-2. The effect is to produce a high on M18-
4, turning the opto-isolator M2-B on and thus COND. VAL
(M2-8) is high, signalling to the Digital assembly that the

'

PLACE A-D
INTO RESET
CONDITION

l

CHECK IF
AC ISFITTED

CHECK IF
{1 ISFITTED

|

CHECK IF
RATIO IS FITTED
AND SELECTED

DESELECT
ALL ASSEMBLIES

l

LOAD D-A
WITH '
“1 28"

|

| seLectrbc |

|

LOAD DC
'FET” PATTERN
FOR 1000V RANGE

l

RESELECT
DC

l Fig. 3.3 ANALOG INTERFACE

SEQUENCE: POWER-UP

AC option is fitted. Similarly, when the @ or RATIO options
are interrogated, the appropriate output of M19 is set low
if the option is fitted causing the COND. VAL to be set high.

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

logic ‘O’ = 0 volts
logic ‘0’ =-15 volts

The next step in the power-up sequence as far as
the analog circuits are concerned, is to be placed into the
DC, 1000V range (See Fig. 3.3 Flowchart). Firstly, all
assemblies are deselected by placing logic ‘1’s on all the
ID lines, then setting the IAQ and IA1 lines low (see Fig.
3.4), clocking the option select latches (M20 Analog
assembly, M5 AC assembly, M9 Ohms assembly, M1 Ratio
assembly) from M17-3. Both IA lines then return high.
Secondly, the latches of the D - Aconverter(M13,M14)are
set up to ‘128’, the D - A mid-point value. The ID lines are
set to the appropriate pattern and the information is
clocked onto M13 and M14 by a delayed low to high edge
from M17-4, originating from IA® going low. The delay
makes sure that the signal from M17-10 has disabled the
“F ET.” latch M21. Once again, the IAQ line returns to the
resting state of logic ‘1°. Thirdly, the DC analog circuits are
enabled by setting all the ID lines high except ID®, then

—---"E-é
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Fig. 3.4 ANALOG INTERFACE DATA LINE TIMING DIAGRAM (Power-Up)

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 penult-
imate step is to load the 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 inter-
face 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 is selected, the
DCisolatoris also used in the measurement procedure as
seen in the following table.

r Type of Circuits Selected Useof D-A .
Measurement
DC Volts Analog Assembly | Linearity Calibration
AC Volts AC Assembly Frequency Compensation
AC + DC Volts | AC Assembly Frequency Compensation
Resistance Ohms Assembly -
and
Analog Assembly - )

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 the Ohms
assembly (vi) Load range pattern into Q’s range latches,
(vii) Reselect circuits selected in (iii) and (iv).

Note: Steps (v) and (vi) are used only when Q is selected.

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.
pattern for each range of each function being given in
Appendix 1.

3.2.1.4 Test

When TEST is selected, alogic ‘0’is placed on D7 at
stages (iii), (v) and (vii) in Fig. 3.6, i.e. each time a funcion
measurement circuit is selected. Appendix 1 lists the
‘F.E.T.” pattern of each assembly for each test measure-
ment cycle.
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Fig. 3.5 ANALOG INTERFACE
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Fig. 3.6 GENERAL FORM OF ANALOG INTERFACE UPDATE TIMING DIAGRAM
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Data Messages ANALOG b-——m———— e ——
from —| INTERFACE b——mm—
Digital Board INTERFACE "
1
ACTIVE
FILTER
. INPUT 1
Hi O——— ATTENUATOR Output to A-D Converter
Lo
;I7 +BS
t 40V
BS Inverter
-BS
BS =DC Bootstrap Common
+BS = +DC Bootstrap
-BS =-DC Bootstrap
Fig. 3.7 SIMPLIFIED DIAGRAM OF DC ISOLATOR J
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L Fig. 3.8 SIMPLIFIED DIAGRAM OF ISOLATOR SWITCHING




3.3.2 DC Isolator Section

3.2.2.1 Preamplifier Scaling (430503 sheet 1)

Figure 3.8 shows the essential features of the
isolator scaling circuit. For the purpose of explanation the
same symbols are used regardless of whether the switch-
ing is accomplished electronically (F.E.T.) or by means of
relay contacts. In Fig. 3.8 all switches are shown in the 1V
RANGE position.

The various switching combinations forthe different
ranges are as follows:- -

Range Gain Q6 Q7 Q8 Q9 Q10 RL1
100mV x31.6 ON OFF ON OFF OFF ON

1V x3.16 OFF OFF ON OFF ON ON
10V +316 OFF ON OFF ON OFF ON
100V +31.6 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
430503, 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,
10Mgq input attenuator (R143, R156, R149, R148) is
incorporated into the circuit. This is a matched set of
resistors 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 Hiinput.
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
amplifierinput can never exceed approximately £24 volts.

The output from the DC Isolator (test link TL B) is
approximately 3.16 volts (= y/ 10°) for a full range
(1000000) input. The Preamplifier gain circuits (see Fig.
3.9) operate as follows:

100mV Range Q6 and Q8 areturnedon;allotherF.ET.s
are turned off and RL1 energized. 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 x31.6. Q8 connects the preampli-
fier directly to the output.

Q10 and Q8 are turned on, all other
F.E.T.sare turned offand RL1 energized.
The output of the amplifier is connected
to its inverting input via R108, R109,
R110, R111 and Q10, an attenuator

1V Range

16

Input
100mVv

100mV_RANGE

Input
1\%

1V RANGE

put 100K

10V

21k6

Q9 a7 -
f 10k

10V RANGE

Input

100V

100V_RANGE

21k6

Q9 Q7

10k
1000V_RANGE

Fig. 3.9 PREAMPLIFIER GAIN CIRCUITS




chain of +3.16,giving the amplifier an
overall gain of x3.16. Q8, once again,
connects the preamplifier directly to the
output.
10V Range Q9 and Q7 areturned on; all other F.E.T.s
are turned off and RL1 energized. Q9
causes the amplifier output to be directly
connected to its inverting input, giving
a gain of unity. The output of the amplifier
is attenuated by 3.16 (R114, R115) before
being passed to the output via Q7 instead
of Q8.

100V and
1000V Ranges

These two ranges select the 1V and 10V
ranges respectively but a +100 atten-
uator(R149,R156,R143,R148)isinserted
between Hi and the preamplifier input
when RL1 is de-energized.

3.2.2.2 Preamplifier (430503 Sheet 1)

The preamplifier is designed to present an input
impedance of greater than 10,000Mq for signals up to
+20 Volts. It is also bootstrapped (tracking of both ground
lines and supply lines with input signal), which is essential
for correct operation of common mode rejection.

Q12 is a well-matched monolithic JFET pair exhibit-
ing minimal voltage drift and low noise characteristics, the
output being buffered by M31. A chopper-stabilized ampli-
fier (M30) nulls the offset of Q12. Filter components R123
- R126, C30 and C42 eliminate the effects of current
‘kickback’ from M30 to the main signal path.

3.24.2.3 DC Bootstrap (430503 sheet 2)

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

M32 is the high impedance buffer which tracks the
inverting input of the preamplifier. The offset of M32 is
adjusted so thatits 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 the unregulated
+42V(TLC) and —42V(TLD) supply from the +15V supply.

The positive Bootstrap supply (+BS)is generated as
acurrent 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 controlied to be constant by Q30, referenced to
D50, the current flowing through R174 is reduced. Hence
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the suppiy current, “mirrored” in R173, is reduced and the
output voltage controlled.

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

3.2.2.4 Filtering (430503) sheet 1)

Selection of ‘filter causes an active filter to be
switched in by relay RL2 (via Q32). The filter gives an
attenuation of —54dB at 50Hz. The essential components
of the filter are shown in Fig. 3.10.

)
98k
or
9M9  R147
Hi 0—AV— A l

e | RL2
?
ca1 -I-

V

R195

%;055

Fig. 3.10 SIMPLIFIED DC ISOLATOR
FILTERING CIRCUIT

R194

3.2.2.5 Test (430503 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 RL 1 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 (TLB). This signal is then
measured and compared with a stored value. If the
measured signal is within 6% of the stored value, the test
continues with a 1V range check and a 10V range check.

Range Output signal from DC Isolator
(TLB)
0.1V —3.125 volts
1V —0.2193 volts
10V +0.06932 volts

DC Isolator Output Test Voltages
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3.2.3 Analog to Digital Conversion (Analog Section)

e

(430503 Sheets 3 and 4) . N
Analog High Speed 1St Null 2nd Null
Multiplexer Buffer Integrator Detector Detector
TP18 ' =2 +8V +5V
Reset TP5 R59
Signal R6/R7 P4 —AA———4 Po P3
+Bias A
- Bias R28 S =
+Ref 1 M35
—Ref 1 - mM22 - ~-M15
+Ref 2 )
-Ref2 ab o . Null Signal
R24 to Digital
Assembly
R58

$C12

Polarity Sense

o o

Reset Switch

Fig. 3.12 SIMPLIFIED DIAGRAM
From Digital Assembly

OF ANALOG SECTION OF A --D CONVERTER

1
a
o L
Multiplexer
(M35) b
Control 0 l
Lines
1
c o l [
+Ref1_ _ _ _ _ _ _ _ _ —
Sige_ - ]
0 —J e e e
Gt TPs —Refz ______________ |- J___l'_
-Reft _ _ _ _ _ _
Reset
Integrator
Output TP4
2nd Null. «/u]
Detector TP3
Output ]
1StNull
Fig. 3.13 TIMING DIAGRAM FOR ANALOG SECTION OF A-D CONVERTER
(Positive Signal)
Timing is not to scale, Bias & Ref. 2 periods being very short compared with Sig & Ref. 1

M o
‘ (noisy)

Final Null

3t

oo
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3.2.3.1 General Principles

Section 1 and Fig. 1.1 of the User's Handbook give a
very basic description of the principles of the integration
involved. The technique used in the Autocal Multimeter is
aquadruple slope, the two extra slopes being towards the
end of the signal and reference integration periods respect-
ively.

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

3.2.3.2 A - D Input Control

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

v 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 multiplexeris
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.

r Y
STATE a|b|c STATE alb|c
RESET 1 1 1 RESET 1 111
SIG 11110 SIG 1{1]0
+BIAS ofl1]1 —BIAS oj1]|0
—REF 1 11011 +REF 1 110}0
—REF 2 00 |1 +REF 2 0|0]|0
RESET 11111 RESET 11111

Positive signal Negative signal
Logic levels: (0 = —8V, 1 = +8V)

Fig 3.14 MULTIPLEXER CONTROL LINE SIGNALS

3.2.3.3 Reference Voltages Supply (430503 sheet 4)

M39 senses the voltages from the two zener chains,
setting the reference span across R44 and R45. This
resistor pair is very tightly matched so that the positive
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and negative references track very closely. M40 is then
used to balance the mid-point of R44, R45 to give the
correct zero level.

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 signal and power
supply around the input stage is maintained constant
whatever the input signal.

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

+15V

R8
c18

ST P

R15/R14 R13 R12/RN1
Q3 Q2
R36 R35 }4
M
From - To
Multiplexer A1 Integrator
M35
Q36
Cc22
J7 ba
R66
e
= R10

c19 i

Fig. 3.16 HIGH SPEED BUFFER CIRCUITRY

-15v




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

20

R4 and C10 to compensate for the small amount of
dielectric absorption in C9. The value of RS is factory-
selected to equalize readings of the same input, taken at
differing read-rates (including ‘one-shot’ measurements).

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

R4 cn
,—ﬂ
= C10 co
[ 1
‘ 1
+15V
R33 R31
M25 To 2nd Null
Detector
R6/R7 R34
From Buffer —s—AN/—4 Q35
c12
R32 %
-15V
Fig. 3.17 INTEGRATOR CIRCUIT

3.2.3.6 1st Null Detector

The 1st null detector comprises a low noise amplifier,
M22, in an inverting configuration, where the DC gain is
controlled by the ratio of R59 to R28 for small inputs. For
larger inputs from the integrator the clamp diodes, D1 and
D3, prevent the amplifier from saturating (Fig. 3.18).

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.

~
— o ——
D1
Pt
D3
R59 VaYA%
C57
From R25
Integrator R28 To 2nd Null
Output - > Detector
M2
From R24 +
Buffer
Output
R58
Fig. 3.18 1st NULL DETECTOR CIRCUITRY
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3.2.3.7 2nd Null Detector

The signal from the 1st null detector is voltage-
amplified by M15, providing a logic drive signal (NULL
DET) via opto-isolator M1. The NULL DET signalis passed
to the digital circuitry whenever a null condition changes
(Fig. 3.19).

When in “High Resolution” (Hi Res mode, Zero or
CAL selected), the input to the 2nd null detector isjittered
by small increments of offset in a 16-measurement cycle
(see Fig. 3.20). The offsets are generated by D - Aconverter
M28, which is enabled by the level-shifted HI RES signal,
and clocked from the ‘C’ control opto-isolator M6.
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Foreach measurementin Hi Res mode, the displayed
reading is the software average of the latest 16 offset
measurements. Continuous cycling of the jitter ensures
that a valid average is obtained at each measurement,
allowing an extra digit of resolution to be displayed.

With Zero or CAL selected, one 16-measurement
cycle only is averaged.

The 16-step jitter is not activated in ‘Continuous’ or
‘Block’ averaging modes.

+8V +5V
+15V From 1St Null
Detector
+5V ¢ _ TTTTTTTTT i
R22 |
|
R2 /R56 R20 R1 |
R73 ; R77 1 A | .
HIRES PE M28 Ql—A\\— L} Null_ll_)etect
D8 +8V R76 . .0
02l — A4 -15V R219 Digital Assy
o P4
From 'C R75 ©
Opto-lsolﬁgr g%‘ Q3—N\V—s
P2 R74
P3 Q4+—A\—-
-8V
Fig. 3.19 2nd NULL DETECTOR CIRCUITRY
r~
3.5
3.0 T 6 Readings
recognised
as '3’
.5 A
True Analog
Signal Level 8 Readings
2.0 recognised
as 2
1.5
1 2 Read_ing;
recognise
5 10 as 1o
(=]
< 0.5 ]
t
g o (6x3)+(8x2)+(2x1) = 2.2(5)
) .
3 16
Fig. 3.20 DIAGRAM OF AVERAGING PROCESS
e 4




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 i nput,
at pin 4, to be connected to its output. (See Fig. 3.2.1). 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.

22

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
detector, allowing the 1st null detectortoindicate the true
zero crossing (null) point.

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

M26

M35

[

RESET

To 2nd Null
Detector

»
Ll

(From M27-3) —™

' Fig. 3.21 SIMPLIFIED DIAGRAM OF A - D DURING RESET PERIOD
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3.3 AC ASSEMBLY (Circuit Diagram No. 430504)

'
PREAMPLIFIER, SCALING AND FREQUENCY
COMPENSATION

RMS CONVERTER

To A-D
3 Converter

. PRECISION | v, | ¥ COMPUTATIONAL | Vx, | LOW PASS |Vo,
! FF?E%TIFIEXE Ve BLOCK FILTER }

GAIN FREQUENCY
NETWORK COMPENSATION

Lo I
O@ |
|
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|
|
|
CONTROL |-

!
|
|
|
I
|
|
l
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|
l
1
!
|
|
!
1
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!
n
|

r»

]
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Fig. 3.22 SIMPLIFIED DIAGRAM OF AC ASSEMBLY

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 Vi, computes V,/V; and has an output of Vo

which is then filtered so that all the AC components are

removed. The output of the block is fed back to V, thus
closing the loop around the whole circuitry.

Mathematically: Vy = Vg,
but Vx = V2/vg
V2Ni = Vo, but Vg = Vs
V2 = v,2

ie. Vo =V2
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3.3.2 Preamplifier and Scaling (430504 Sheet 1)

w RL3 RL3

Hio—o RL2

ooy

c77  R167
to
R170

A% %
N
LL"

I Q23
0V b 100mv
100V

1KV

Fig. 3.23 SIMPLIFIED DIAGRAM OF THE AC PREAMPLIFIER SCALING

M21,M22

Q31-Q.36 To Frequency

Compensation
Section

RL1
100mVv < R122

1\
O

RL6 R144 R121

RL5 R143
RL4 R142

When the AC optionis selected, the AC preamplifier
isconnected in parallel with the 1000 Volt range of the DC
isolator. The resultant impedance presented at the input
terminals is a resistance of 1MQ, shunted by 150pF.

Relay RL2 is energized on selection of AC, directly
connecting the Hiterminal 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.
3.23.Thefrequencyresponseis held flat, to within 1%, by
controlling the gain defining component time constants,
toasimilarorderof accuracy. Residual errors are removed
by the frequency compensation stage. (See section 3.3.4).

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

C88 and C89 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.

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.

T B EEENR
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3.3.3 RMS Converter (430504 Sheets 2 & 3)
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2
log A -

\ Log _ALnta — Vx

+

+ -

Log Log je—— Vg
Fig. 3.25 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 Electronic
True RMS Sensing as shown in the simplified block
diagram Fig. 3.25.

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

The output current from the RMS module drives the
low pass current-to-voltage converter M10/M3, which
generates a nominal 0.5 Volts for a full range signal. (Note

that M10, M9 and M4 are chopper-stabilized amplifiers to
handle the low signal voltages).

M16 is the active element of a switched 3-pole
Bessel filter. M15 and M17 switch the time constants,
extending the overall low-frequency response down to
10Hz, 1Hz or 0.1Hz. (See Fig. 3.24).

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. R50 is set to null-out the bias
current in M9 so that when R44 is dominant (0.1 Hz filter
selected), the bias current is negligible. 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.

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.

3.3.4 High Frequency Compensation

From
Preamplifier

M20
Q25t0Q29
I3 To RMS
Section

[

CALIBRATION
MEMORY

i1l

I=J=“I

o

Q19
BOOTSTRAP[ |

D-A

IM=-—DB/PW Z20—->PrOn-—

<

MICROPROCESSOR

| |
Fig. 3.26 SIMPLIFIED DIAGRAM OF AC HIGH
FREQUENCY COMPENSATION

i W
’ AN ’ M9
1 = -
2 ) a
M15 1
4 vV
mi7 M17
4 1 1 a4
3 ]2 27 3

v

L Fig. 3.24 SIMPLIFIED DIAGRAM OF AC FILTERS

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. 430503 sheet 5), see Fig.
3.26.

The output from the latches is applied to a digitai-to-
analog converter, AN2. The voltage produced is fed to the
AC converter via connector J1 pin 11 and applied to
varicap D11. The varicap is thus adjusted to give the
amplifier chain a flat frequency response.

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




3.3.5 Frequency Detection (430504 sheét 2)

The signal frequency is monitored by M18 and M19.
Signals below 2kHz cause a logic-0 (—15V nominal) at pin
4 of both detectors. If the frequency is 2kHz or above,
M18-4 rises to logic-1 (OV nominal), and if 20kHz or above,
M19-4 also rises to logic-1. M18 and M 19 outputs are
open-drain FETs (logic-1 active).

For each AC measurement, the digital system sets
F3 = logic-0, recording the logic state of J1-1 (HF FLAG).
Then F3 is set to logic-1, and HF FLAG is recorded again.
The result of this two-part test is interpreted by the digital
system as shown in the table below:

F;
HF FLAG states Frequency
F3=0 F3=1 Band

0 0 f < 2kHz

1 0 2kHz < f < 20kHz

1 1 f > 20kHz

0 1 Excluded
combination

y

This frequency information is retained until the next
measurement and used to select the appropriate measure-
ment uncertainty for display if ‘Spec’ is selected.

3.3.6 Test

During the self-test routine (actuated from the front
panel or remotely programmed) the AC assembly is
checked for correct operation. The circuitry is placed into
the .1V range as described in Section 3.2.1.3. F.E-T.Q31is
‘closed’ from M7-13 causing a signal of 0.08 volts DC to be
injected into the preamplifier. Thus a signal of approx-
imately 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 4

the stored value, the test continues with a 1V range check.

Range Output from RMS section
A +3.14 volts
1 +0.314 volts
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3.4 OHMSASSEMBLY (Circuit Diagram No. 430505)
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
sink covering 6 decades from 500nA to 10mA (see Fig.
3.27).

It should be noted that when the Ohms assembly is
fitted, the DC Isolator Lois no longer connected directly 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 measure-
ments.

a )
DC ISOLATOR

]

|

|

f

|

Q10/m3 :
- |
|

|

|

|

]

|

|

|

RANGE
LOGIC

Fig. 3.27 SIMPLIFIED RESISTANCE
ASSEMBLY

For 2-wire measurement, I+ is linked to Hi,I—to Lo,
and the unknown resistance (Rx) isconnected between Hi
and Lo. The constant current Ic flows from its source at
Q10/M3, along the path:

I+ - Hi—- Rx - Lo —1I-,
into its precision current sink.
The Lo terminal is maintained at Reference Common (OV).
Therefore the Hiterminal (DC Isolatorinput) is held at [Ic x
(Rx + lead resistance)] volts above Lo. The voltage
measured by the DC Isolatoris thus an accurate analog of
the resistance of Rx and its connecting leads.

For4-wire measurement,the resistance of the leads
is eliminated by connecting I+ and Hi separately to one Rx
terminal, with I— and Lo each connected separately to the
other. In this case the voltage measured by the DC Isolator
is an accurate analog of the resistance of Rx alone; as the
voltage drop is sensed directly across Rx, and no current
flows in the sensing leads.

The DC Isolator voltage measurement is scaled in
software (effectively divided by the constant current value)
to provide a direct reading in Ohms.
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3.4.1 Low Drift Voltage Foliower (430505 sheet 1)

When OHMS is selected, the front panel Lo terminal
is connected to the inverting input of amplifier Q10/M3,
with the non-inverting input referred to DC Isolator Lo (this
remains Reference Common). Q10/M3, together with
output follower Q13, apply a voltage to the I+ terminal
such that the voltage at the Lo terminal is kept at OV
(Reference Common). The offset voltage of Q10is removed
by the use of the chopper-stabilized amplifier M10. Comp-
ensation network R26, R35, R68, R18 nulls out the small
bias current of Q10 and M10.

Input protection is provided as follows:
Voltage/Current applied to input terminals
I+ R9,D10,D11,D15
I-: R2, D1, D2,Q20, Q21, 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 (430505 sheet 1)

Seven decades of Ohms ranges are provided by 6
ranges of current (see Fig. 3.29), and 3 DC Isolator voltage
ranges:

10Q range and PRT - 100mV
1000, 1kQ, 10k, 100karanges - 1V
| 1Mgq, 10Ma ranges - 10V (5V full range) |

q Range Current F.E.T.s/Switches turned on 1
Current Leakage path
Selector
10Q 10mA Q11 M2(A)
1000 10mA Qi1 M2(A)
PRT 1mA M1(A)
1ka 1mA M1(A)
10ka 100xA M1(B)
100ka 10pA Q4 M2(B)
1Mo SpuA M1(D) Q3, M2(C)
| 10Ma 500nA M1(C) Q3, M2(C)
1 FIG. 3.29 OHMS CURRENT RANGE SWITCHING

e

When ka is not selected, M2D is turned on, holding
C8 charged up to approx 6V. When kqa is selected, M2D
switches off and Q17 (Sheet 2) is turned on, enabling
astable M6 to produce a 200Hz signal to switch M5.

Thus when gates B and C of M5 are open, C9 is
charged up from the negative reference (criginating from
the analog section of the A - D converter). These gates
close, then A and B open, sharing the charge with C8
-(sheet 1);the voltage across C8 soon equals the reference
voltage.
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The voltage developed across C8 causes M4 to sink
current through resistor chain R24, R25, R29, R30, R31
until the voltage developed across the chain balances
that across C8. Thus the current required for a particular
range is selected by the value of the resistor chain
switched by M1, M2, Q4 and Q11. 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 att zener, D17. The filtering bootstrap supplies
(+aBS and —qBS) power the astable (M6) and bilateral
switch M5.

The use of ohms guard permits in-circuit measure-
ment of resistors, provided shunt paths are greater than
2500 and a suitable tapping point is available. Consider
Fig. 3.31. Guard is reference 0, Lo is actively maintained
within microvolts of reference O (as previously explained).
Thus there is no voltage across Rz and consequently no
current in Rz. Voltage follower Q10/M3 will simply pass
more currentinto Ry from theT+ terminal until the selected
current for the particular range flows through Rx.

[ A
I+0—
Hi 0————#¢
Ry
% OHMS
Rx GUARD
Rz
L
Lo O—m¢
I-0—m
Fig. 3.31 USE OF OHMS GUARD
\ J
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 10MQ range as described in Section 3.2.1.3. Filter is
selected and FET Q5 ‘closed’ from M9-1 causing R8
(9.76kQ) to be placed between I+ and Lo.2-wire must be
selected on the front panel (Error 6 occurs during self-test
if this is not done).

M1C is on so 100uA flows through it. Since Lo is
maintained at OV there is no potential difference across
either R1 or R3. Therefore all the current flows in R8
generating approximately 1V on I+ and Hi. The resulting
voltage output from the DC Isolator is applied to the A-D
converter, measured and compared with the stored value.
If the measured value is within £6% of the stored value,
the test is complete.
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3.5 REARINPUT/RATIO ASSEMBLY (Circuit Diagram
No. 430506)
3.5.1 General

The Rear Input/Ratio assembly contains switching
circuitry which selects the input to be measured — from
one of 3 channels:

Front panelterminals - J6 on Rear Input/Ratio pcb
SIG socket - J11 on rear panel
REF socket - J10 on rear panel

A user makes the selection either remotely, using IEEE
codes I or P (see User's Handbook Table 4.4); or from the
front panel, using the MODE keys:

‘Sig’ selects inputs from J11 (SIG) only.

‘Ref’ selects inputs from J10 (REF) only.

“/\' or ‘Ratio %’ (or both) provides a continuous series
of readings, each processed digitally from two
measurements: the first from J10 (REF) and the
second from J11 (SIG). The Rear Input/Ratio
assembly therefore alternates between J10 and
J11 under software control.

Switching information enters the Rear Input/Ratio
assembly via J2, to be latched by M1, which sets the input
conditions for relay driver transistors Q1, Q2, Q5,and Q6.
Relays RL1 and RL4 switch the Hiand I+ inputlines, RL2
and RL3 switch Lo, I—, Guard and Ohms Guard.

3.5.2 Front Panel/Rear Panel Switching

To select the front terminals, AD6 is set to logic-1
(M1-9 at 0V) and the positive-going edge of ‘OP SEL CLK
clocks M1-11. M1-13 is latched at logic-1,turning on Q1
and Q6, energizing relays RL1 and RL2. Thus the front
input terminals are connected to the internal measure-
ment circuits. Should ‘Rear input, ‘Ratio %’ or /A’ be
selected, AD6 is clocked into M1 as logic-0 (M1-9 at
—15V). M1-13 is latched at logic-0, Q1 and Q6 are turned
off, so the contacts of relays RL1 and RL2 permit RL3 and
RL4 to select between the two rear inputs.

3.5.3 SIG/REF Switching

To select REF (J10),AD6 isatlogic-O (see para 3.5.2),
AD4 is set to logic-1 (M1-5 at OV) and the positive-going
edge of ‘OP SEL CLK’ clocks M1-3. M1-1 is latched at
logic-1, turning on Q2 and Q5, energizing relays RL3 and
RL4. Thus J10 is connected to the internal measurement
circuits. Should SIG (J10) be selected, AD4 isclocked into
M1 as logic-0 (M1-5 at —15V). M1-1 is latched at logic-O,
Q2 and Q5 are turned off, so relays RL3 and RL4 connect
J11 to the measurement circuits.
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3.5.4 Ratio %, A\, or /A % Selection

For these mode selections, M1-13 remains at logic
and the logic state of M1-1 is reversed during the last part
of each analog interface update sequence (see Fig. 3.6).
As a result, relays RL3 and RL4 alternately select J10
(REF) and J11 (SIG) inputs.

3.5.5 Hi and I+ Delays

To avoid excessive slew-rates in the measurement
circuits, the Hi and I+ line switching is delayed by
components in the base circuits of Q5 and Q6. This allows
the input commons and guards (RL2 and RL3 contacts) to
assume their correct potentials slightly before Hi and I+
are applied.

3.5.6 Test

When TEST is selected, a checkiscarried outto see if
the Rear Input/Ratio option is fitted. R9 holds the AD4 line
at logic-1 (OV) for the ‘Option fitted' test (refer to sect 3.12).

3.6 ANALOG OUTPUT ASSEMBLY (Circuit Diagram
No. 430308)

3.6.1 General

The Analog Output Assembly accepts the DC Isolator
or AC Converter output and convertsittoa 1 volt DC full
range output. This signal can then be used, forexample, to
drive X-Y plotters or strip chart recorders.

3.6.2 Description

The 3.16 full range signal from the DC Isolator to 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 therm-
istors R3, R4 and diodes D1, D2 protect the analog output
circuitry from accidental input applied to the Analog
Output external connector.

-‘h_-m-mu‘-m e - - - - - - - - - - - - - - - - -
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3.7 DIGITAL ASSEMBLY (Circuit Diagrafn No. 430526)

The Digital assembly contains the digital section of the A - D converter, and the circuitry which provides the gene: k)
management of the instrument. Fig. 3.33 outlines the main elements and signal highways' of the digital system. ’

«
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DIAGRAM OF DIGITAL ASSEMBLY

3.7.1 Processor and Membry (430526 sheet 1)

A 6800 general-purpose microprocessor (MPU)
together with 16k-bytes of memory controls the commun-
ication between the digital and analog assembilies, front
panel, digital interface and display drivers. The memory
can be split into three main areas:

Program Memory: Stored in 12k-bytes of ROM, this
defines the 6800 MPU processes for control of the
1081 DMM. The ROM also contains constant data
such at self-test limits, ‘Spec’ readout specifications
and other fixed factors.

Non-volatile Calibration Memory: 256 bytes of RAM
backed up by an internal battery, this stores the

a.

calibration errors used for each reading (updated

during any ‘AUTOCAL’ or ‘ZERO’ operation).
Operating Memory: 1k-bytes of RAM store any inter-
mediate calculation results, the DMM status, Max/Min

and limit values, etc. A separate RAM on the Front
Assembly holds volatile display data. No battery back-
up is provided, so all this data is lost when the
instrument is powered down.

3.7.1.1 Software Overview

The system uses the technique of a looping prioritized

job scheduler (see Fig. 3.34). Each job driven from the

. scheduler is controlied by a flag in the system workspace
which is set when the jobisrequired 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.

Program Modules: The program memory is split
into a series of functional modules, each module corres-
ponding fairly closely to a majorfunctionalareaand hence
toone of the jobs activated by the job scheduler, the larger
ones being sub-divided, see Drawing No. 890043.
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Data Control: Data handled by the system consists
of a stream of measurement information on which a
number of operations are carried out. A second stream,
asynchronous with the first, consists of commands derived
from the front panel or digital interface, controlling both
the measurement circuits and computation programs.
Operations on the measurement stream basically consist
of acquiring the raw data from the A-D converter, calibrating
this data and carrying out any other computations, and
converting and formatting the data for output. Note thata
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 measurementcircuits 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 upgiated to
allow for commands received while the conversion is in
progress.

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

3.7.1.2 The Two-Phase Clock

The 6800 requires a non-overlapping positive two-
phase (91, 02) clock and is derived from the crystal master
clock (sheet 4) producing a 1.6MHz (50Hz supply) or
1.9MHz (60Hz supply) signal. M57 acts as a +2 thus
antiphase 800kHz square-waves appear on pins 14 and
15. If data is not being transferred to the CMOS Bus, M57-
11 is high, thus M56-8 follows M57-15. The non-overlapping
of @1 and 02 is produced by the utilization of the inherent
propagation delay (approx. 10nS) through each gate of
M54 and M55. This is best seen by referring to Fig.3.35,
the circuitry around the output stage increasing the
voltage levels demanded by the processor (OV and +5V).
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Fig. 3.35 TWO-PHASE CLOCK GENERATION
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During a period when data is being transferred across
the CMOS Data Bus, @1 and 92 are reduced to 400kHz by
utilizing the other half of M57. The signal CMOS1/Ois high
thus a 400kHz square-wave is output on M57-11, the

wave-forms of @1 and 92 are éltered such that one half of
the period is stretched, covering 1% cycles of the normal
800kHz operation. (See Fig. 3.36).

M57-15 I I I l | l

M57-11 _] ' ]

_ .

11

M56-8

I

g2 | |

Fig. 3.36 TIMING DIAGRAM OF STRETCHED TWO-PHASE CLOCK
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3.7.1.3 RAM/ROM Circuit

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

The chip-select inputs for the RAM and ROM are
decoded from a selection of high-order address bits. This
selection determines the positions of the RAM and ROM
in the memory map. For example: M30 is fed from
A15.A13.A12 so that it covers the memory locations from
#FO00 to #FFFF (Note thatsince A14isnotdecoded 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#O0O0FF. 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 provide 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
VMAQD2.

- An instrument power up is detected by M60/M62
causing an initialization RESET signal to be fed to the
MPU via Q186. (See Fig. 3.38).

During a power-up or power-down (+5V supply line
<+4.75V) a signal from the supply-level.detectors prevents
RAMs M19and M20 from being overwritten by holding the
CS (chip select) lines low (<0.2 volts) via Q14 fora period
of approx. 25mS determined by R55/C32.

3.7.2 CMOS Address Decode and input/Output
Circuits (430526 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 1/0O 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 placé at 400kHz, the Read/
Write lines selecting the direction of the information
through the tri-state buffers M4, M5 a@nd M6.

In order to address the vatious CMOS input/output
devices, the address Imes must be further decoded. M32
isa 1-0f-10 decOder provndmg 5 addressable drives; M16
is a dual 1-of-4 decodér dddréssing the front panel circuitry
and the digital elements of the A-D converter. A summary
of the decoded CMOS addréss signalsisgivenin Fig. 3.39.
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0 (o] 0 1 X X XKYBRD M32-2 Keyboard read/write
0 0 1 X X X (M32-4) Forces a MPU ‘power up’ sequence
1 0 0 X X X (M32-11) Triggers processor time guard (M43)
0 1 o 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 0o- X 0 1 XKDSP1 M16-6 Addresses keyboard
0 0 0] X 1 0 XKDSP2 M16-5 l.e.d. latches
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0 1 0 X 0 0 XADSTA M16-9 A-D, and interrupt status output enable
0 1 0 X 0 1 . M16-10 Error switch output enable
0 1 0 X 1 (0] XADCTL M16-11 A-D control latches, input enable
0 1 0 X 1 1 XADDLY M16-12 A-D delay counter input enable
L
FIG. 3.39 CMOS ADDRESS DECODING
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3.7.3 Analog to Digital Conversion (Digital Section)

3.7.3.1 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 propor-
tional 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,
processed and displayed.

~
CMOS DATA BUS
A-D CONTROL '‘DELAY BUFFERS BUFFERS
LATCHES COUNTERS M10 M24 & M25
M11 & M12 M13 & M14
PROCESSOR
TRIGGER U
INTERRUPT R SOR
& RUN/CAL —— DDAESS
MESSAGES PRIMARY K
EXTERNAL TRIGGER DELAY & SECONDARY BUS
TRIGGER ~—____T|CONTROL TIMER COUNTERS 800 kHz
M23 [ cLoCK
INTERNAL -
TRIGGER /\
DATA
READY
TIMER LATCH
N/
> A-D SEQUENCE
™ CONTROLLER
F: M47/ M46
NULL
ANALOG A-D
DETECT
LATCH CONTROL
T A B C
Null Detect To DC lIsolator
Fig. 3.40 SIMPLIFIED DIAGRAM OF DIGITAL SECTION OF A- D CONVERTER
\
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START . _
- SIGNAL A B C
RESET 1 1 ‘o
LOAD DELAY
COUNTERS
T SYNCH 1 1 0
|
CONTIEK%QDCOAN-ERTIONS S|G 1 1 1
| BIAS 0 1 1
TRIGGER
I WAIT 0 1 1
DELAY COUNTERS REF 1 1 0 1
I REF 2 0 0 1
RESET MAIN
COUNTERS END 1 1 1
|
COUNT OUT FIG. 3.42 A-D ANALOG SEQUENCE
SIG. PERIOD H CONTROL SIGNALS :
|
BCI?\gNF;rEg:.gD 3.7.3.2 Preset Procedure

RESET COUNTERS

As part of the initialization routine (at switch on), M47

AND RESET NULL (used as the sequence controller), is reset from M37-11,
DETECT CIRCUITRY causing M47-2 to be logic ‘1’. Thus the control lines A, B
A | and C put the analog section of the A-D into RESET (See
Fig. 3.42). The Address Bus decoded signal XADDLY is
com%‘?xngums taken low, enabling the presetting of the delay counters
DURING REF. 1

M13 and M14 from the CMOS Data Bus, the amount of
[ delay being determined by the selected range, function

NULL DETECTED andfilter state, see Fig. 3.43. The A-D control latches, M1 1
AND STOPS and M12 are then enabled by XADCTL to (i) reset the
PRIMARY COUNTER :

command latch M1 (from M11-4), (ii) set the resolution of
| the main counter (M11-5 and 6), (iii) select trigger gate

RESET NULL (M12-3, 4 or 5) and (iv) reset the data ready latch (M12-6).
DETECT CIRCUITRY ‘
SECONDARY COUNTER

RUNS DURING REF. 2 )
] FUNCTION 1081 COUNT
NULL DETECTED FILTER FILTER
& STOE(S)USﬁ‘IC':EOF'tVDARv
. DC Volts 6 101
| AC Volts | 101 22 $ See
SEND DC + AC Volts 101 22) NOTE
DAY e PRT 5 | 101
CIRCUIT INTO RESET 10Q - 1 OOkQ 6 101
[ 1Mo 6 | 121
i 10Ma | 32 251
PROCESSOR EXTRACTS

DATA FROM MAIN

OUNTERS
cov NOTE: With AG LF Filter in, a number (n) of delayed
| measurements follow EXT TRIG. The nth measure-
CLEAR DATA READY ment is accepted as a valid reading for display.
LINE

Value of n:

FILTER selection 10Hz 1Hz O0.1Hz

Measurements/Reading 8 50 550
Fig. 3.41 FLOWCHARTOFA-D
DIGITAL SECTION FIG. 3.43 COMMAND DELAYS




3.7.3.3 A-D Measurement Sequence

Trigger. The trigger, required toinitiate the measure-
ment sequence, is generated from one of three possible
souces:

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

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

3. An MPU-derivedtriggerfrom M11-3 generated when
auto-ranging, during calibration ora ZERO sequence,
or via the digital interface.

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

Delay. The trigger pulse clocks the ‘command latch’
M1 causing the timer, M15, to output clock pulses (100Hz)
to the delay counters (M13 and M14) after a delay of
approx. 1.5mS set by C5, R8, R9, R11. The delay counters
proceed to count down to zero, at which time the delay
latch (M26) is clocked. Thus M26-14 becomes a logic-0,
enabling the sequencer M47 (an octal counter) to proceed
on to the next step via M46-2.

SYNCH. The SYNCH phase from the sequencer
resets the counters of M23 and places the analog section
of the A-D into SIG. The pulse isfed back to M47 via M46-3
to step on the sequencer.

SIG. During the time the SIG line is atlogic-1 (M47-3),
the primary counterin M23 is enabled and counts out the
signal period (160ms). At the end of this period M23-23
goes tologic-0,enabling M47-13 via M46-11,and stepping
the sequence on to BIAS (FFWD/M47-7 to logic-1).

BIAS. The BIAS signal (M47-7) is transferred to the
analog section of the A-D by changing the state of the A
line (M38-9to alogic ‘0’). BIAS also enables the secondary
counter of M23 to count out the BIAS period (160us). The
signalindicating 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 ‘O’ if negative) and is fed back
to enable the sequencer via M46-3.

REF 1. The high to low edge of WAngausestheKto
change state and goinginto REF 1 makes Balogic‘0’.The
analog side istheninthe 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 sequencerto 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 ofthe A
line (causing the analog section to ramp down at a slower
rate), resets the ‘null detect’ latch and enables the secon-
dary 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.

Asin REF 1,a null detector pulse causes the counting
period to end (M22-_1_2) and increment the sequencer via
M46-3 causing the A and B lines to change state.

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

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

3.7.3.4 Master Clock (430526 sheet 4)

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

3.8 FRONT PCB ASSEMBLY (Circuit Drawing No.
430294)

The Front pcb assembly accepts the input signals,
digitally displays the value, provides manual control of the
measurement circuits and data conditioning; and gives a
visual statusindication of the selectable Instrument states.

3.8.1 Analog Input Signals (430294 sheet 2)

Signals applied to the front panel input terminals are
routed directly to the rear panel pcb along two cables. The
first takes the Hi and 1+ lines and the second takes the
lines: Lo, I— and @’s Guard. Both cables are screened by
front panel Guard.
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M7 M10
KEY 14 | 15 | 16 | 17 KEY 14 | 15 | 16 | 17
CcD7 | cD6 | CD5 | CD4 CD3 | cD2 | cD1 | CDO

100 0 0 0 0 SIG 0 0 0 0
10 0 0 0 1 REF 0 0 0 1
1000 0 0 1 0 A 0 0 1 0
10Ma 0 0 1 1 RATIO % 0 0 1 1
1 0 1 0 0 (A-B) 0 1 0 0
A 0 1 0 1 HI RES 0 1 0 1
10Q 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
ko 1 0 0 1 RESET 1 0 0 1
KEYBOARD 1 1 0 1 HOLD 1 0 1 0
PRT 1 1 1 0 FILTER 1 1 0 1
ZERO 1 1 1 1 AC 1 1 1 1

FIG. 3.44 CMOS DATA BUS : KEY SELECT CODING

L

The front panel pcb connects the front panel input
terminals to the 2-4 wire and Local-Remote switches.
Thus I+ and I— are wired to the 2-4 wire switch through
thermistors R1 and R2 for connection to Hi and Lo if
required. Similarly, @'s Guard and Guard may be shorted
via the Local-Remote switch.

3.8.2 Display Signals (430294 sheet 1)

The front panel pcb routes the display signals from
the Display Driver assembly to the plasma display.

3.8.3 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
available message to M2 (a data latch) and to remember
which key was pressed. The output of M2, (pin 1 or 13)
signals the interrupt circuitry of the Digital Board (IRQK1
or IRQK2).

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

Fj
CMOS DATA LINE M12/M11 M8/M5 Mé/M4 M9
CDoO +C DC AUTO
CD1 HI RES ko 10Q
CDh2 RATIO % ZERO A
CD3 A FILTER 1
CD4 A-B KEYBOARD 10
CD5 MIN 100 HOLD
CD6 MAX PRT 1000 REF
CD7 RESET AC 10MQ SIG
k_ FIG. 3.45 CMOS DATA BUS : LED-SELECT CODING
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3.8.4 Keyboard LED Data Decode (430294 sheet 1)

The XKYBRD signal is inverted by R6, R7 and Q1 to
enable the LED data latches. These are divided into the
four sets: M4/M6, M5/M8, M11/M12, M9; each set being
addressed by one of the XKDSP lines.

On initialization or after a change of the instrument’s
selectable states, the LED data latches are updated by
placing data on the CMOS Data Bus (see Fig. 3.45) while
addressing the appropriate set of data latches (eg. XKDSP1
addresses M5/M8); then clocking from the CMOS CLK
line (J2-6).

The outputs of the LED latches provide the signals

to the bases of the LED drive transistors, switching them
on or off as required.

3.9 DISPLAY DRIVER ASSEMBLY (Circuit Diagram
No. 430301)

Basically, the Display Driver assembly receives the

‘display information from the microprocessor (running at

800kHz) and stores itin a Random Access Memory (RAM)
digit by digit. This data is then read out at a slower

frequency (2kHz), level shifted and output to the gas
discharge display.

NOTE: Inthefollowing description, each bar,decimal
point or legend is referred to as a display segment and
each set of segmentsi.e. :I:,E oralegendblock,isreferred
to as a display block.

3.9.1 Write Mode

On completion of a reading or when certain modes
are selected, (e.g. SPEC, keyboard entry), the processor
indicates to the Display Driver Board that data is ready to
be transferred by the signal XDDSP (TP6). This causes the
RAM (M1) to be placed into its write mode and the
quadruple 1-to-2 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 (t1,E’s,
decimal points, legends and commas) are written into the
RAM.

,
TP6
A3 1B X
PROCESSOR A2 4
ADDRESS A1 3B M9 SELECT
BUS A0 3 MUX
1Y 2y 3y ay
A3 A2 Al AO
cso
M1 RIW
RAM
DO DI D2 D3 D4 D5 D6 D7 ey 6
12
+5V 3
Z7 ZG Z‘g ZG @2
. XDDSP

& | L

PROCESSOR DATA BUS

DO D1 D2 D3 D4 D5

Fig. 3.46 DISPLAY DRIVER WRITE CIRCUITRY

D6 D7
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—~—
COMMA Display block |
COUNTER (M8) RAM (M1) MULTIPLEXER (M10) energized or
operation
Q3 Q2 Q1 Qg Az Ax A1 Ag INHIBIT C B A implemented
from M11
0 0 0 0 0 0 0 0 0 0 0 0 1
0 0 0 1 0 0 1 0 0 0 1 0 3
0 0 1 0 0 1 0 0 0 1 0 (0] 5
0 0 1 1 0 1 1 0 0 1 1 0 7
o- 1 0 0 1 0 0 0 1 0 0 0 9
0 1 0 1 1 0 1 0 1 0 1 0 1
0 1 1 0 1 1 0 0 1 1 0 0 % Load comma
0 1 1 1 1 1 1 0 1 1 0 0 data
1 0 0 0 0 0 0 1 0 0 0 1 2
1 0 0 1 0 0 1 1 0 0] 1 1 4
1 0 1 0 0 1 0 1 0 1 0 1 6
1 0 1 1 0 1 1 1 0 1 1 1 8
1 1 0 0 1 0 0 1 1 0 0 1 10
1 1 0 1 1. 0 1 1 1 0 1 1 Reset Counter
: = T e\ S Y04
,' I " "m‘Vl\k',nl:M.'n} /Ot
' R Rk Gtk T et Rk
N P M )
' ., ll : "':' -~ /2 ':'A,/ t:“n—‘.I‘-A)"L' L "l‘
N ‘ ¥ Ry R Anga. K rem, :_93'199"3‘«
Block —» 1 2 3 4 5 6 7 8 9 10 11
Number
L . FIG. 3.47 DISPLAY DRIVER READ MODE ADDRESS STATES
s ! Ly

Once this transfer of data is complete, signal XDDSP
reverts to logic-0 selecting the read mode of the RAM. The
buffers return to their open-circuit state, isolating the RAM
Data Bus from the main Processor Data Bus.

3.9.2 Read Mode

Amultiplexed display is normally scanned from left to
right, driving each anode in turn and providing the approp-
riate segment information to the cathodes. For this type of
display, however, adjacent anodes should not be activated
consecutively, as this can cause inter-block ‘streaming’.
Thus the 1081 employs two scans per cycle: the first for
odd numbered blocks, the second for even.

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. 3.48). The display block selection is
achieved by decoding these 4 linesinto 16 bitsusingM11.
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 (pin11) selects the anode to block 1; 0001

selects the anode to block 3 (M11-9); 0010 ... block 5, etc,,
thus the display blocks are selected alternately.

To select the appropriate segment data from the
RAM to match the display block selection the address
lines are given a left hand bit rotationi.e. if the output of M8
is labelled DCBA, (23, 22, 21, 29), the address input of M1
would be CBAD. (Fig. 3.47 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, D4-D11 acting as restor
ation diodes. Between the transfer of each set of segment
data, M13-3 is taken high, causing the outputs of M4 anc
M5 to be a logic ‘O". This produces a refresh period fol
capacitors C4-C11 to discharge from the —180V supph
through the restoration diodes. Each 4’ display bloct
consists of 7 ‘digit bars’,adecimal pointand acomma, thus
a total of 9 bits is needed to drive the block. As the 680(
series only has an 8 bit wide data bus, the comm
information is treated as extraword. When the RAM is in it
write mode, the last byte transferred from the processor it
the comma information (8 bits for segments 1to 8,See Fic
3.48).
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M13/R3/R6/C16
CLOCK

M8
BINARY COUNTER

12

bt

n

\ YyvYyyvy

To Anode Drive

M9
ADDRESS LINE

2 Circuitry
3 M1 (Dlsplay Block

21 DECODER Select )

YvyYyYyvVy

AAAA

SELECTOR 55
4
YYYY
Q
13
QNEIR
— Refresh
M1 > Ma | M5 — To Cathode Drive
> ircuitry
RAM -— BUFFERS (Segment Select)

\

Fig. 3.48 SIMPLIFIED DISPLAY DRIVER READ CIRCUITRY |

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

comma data on to the latches. M2/M3 outputs are
permanently enabled, so the comma data is transferred to
the ‘X’ inputs of 8-channel selector M10. As M10 is under
the control of block counter M8, it multiplexes the comma
data to coincide with activation of the corresponding
block anode. M10 ‘Z’ output is passed via M13 and Q4 to
the comma segment (i) line, subject to inter-block refresh
by M13-13 as for M4/M5.

~
M13/R3/R5/C16 - M8
CLOCK o BINARY COUNTER
SRRk
M9 =
ADDRESS LINE :
SELECTOR -
fYyYy
Del d Pul Refresh
Yy From MT1-5 Signal
From M13-13 ToCathod
oCathode
“Qﬁﬁa NORI= CDrive
ircuitry
2 Clock M10 (Comma Select)
M1 M2/M3 > -of-
RAM 2 : DATA LATCH MULjH%fL?-ZXER
Fig. 3.49 COMMA DISPLAY READ CIRCUITRY
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3.10 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 ¢, 7

interface functions, and for data input and output transfers. Simplified diagram Fig. 3.50 shows its essential features,

[ )
TO
DIGITAL
ASSEMBLY
ADDRESS
_ SWITCHES
All—AO AO-A2
INPUT. /
4k byte ROM GPIA = OUTPUT }.ESEBE
M3 M9 BUS
DO D7 DO—D7 M1 M2
INPUT ™
BUFFERS
M6
TO
piaitaL {111
ASSEMBLY
Fig. 3.50 SIMPLIFIED DIAGRAM OF IEEE ASSEMBLY

3.10.1 ROM Circuit

The IEEE Digital Interface assembly acts as an
extension to the Digital assembly with connections to
both the Processor Address and Data Buses. The board
houses 4k bytes of program memory (M3) containing the

sub-routines to control the instrument from the IEEE 488
Bus. The ROM receives the address information, with chip

selection being made by decoding address lines A3-A11
with XIOBD and master clock 92~

3.10.2 Interface Circuit

The General Purpose Interface Adaptor (GPIA). M9,
provides the interface between the IEEE 488 Standard

Instrument Bus and the 6800 microprocessor. The MPU -

can receive, process and send messages to the interface
through the GPIA.

The GPIA is able to automatically handie the follow-
ing interface protocoll1l:-
Single address capability
Source and acceptor handshake
Talker and Listener states

Service Request
Parallel Poll
Device Clear
Device Trigger

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

Storing the instrument’s address

Control of the interface input/output buffers.

The GPIA is selected by decoding address lines A3-
A11 with XIOBD. Address lines AO-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, enablingthe MPU to send orreceive
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.

[IFor further information refer to ‘Getting aboard the
488 Bus' published by Motorola.
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3.11 REAR (POWER SUPPLY) ASSEMBLY (Circuit Diagram No. 430295)

3.11.1 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
isinterposed between primary and secondary windings to
minimise electrostatic coupling, and is grounded to line
ground. The second transformer T2 is driven from T1. It
also possesses an electrostatic screen, this time being
connected to Guard.

T1 T2
Blue 5
NEUTRAL 1 Black 200v White .
( Violet 6
' i LK3(115V) nsv 13 Grey 19-25V
LINE Pink 16
10V
Mauve 17
SUPPLY .
! LK2(115V) 115V 14 Grey 19-25V
& 4 {\rOrange Grey 18
LIVE
Greecn/ Xallow
19 20
EARTH GUARD
SCREEN SCREEN
Fig. 3.51 LINE TRANSFORMER
\ : _J

3.11.2 180V supply

The 180V supply is required for the plasma display.
The 200V AC output from the secondary of T1 is full-wave
rectified by W1 and smoothed by C6. R6/D3 form a 6.8V
reference so that Q2/R4 becomes a constant current sink
of approx. 14mA. Shunt regulator D4/Q1 maintains 180V
between J1-5 and J1-2. J1-5 is referenced by direct
connection to the digital +5V line in the Display driver
assembly.

3.11.3 8V supply

All the logic circuitry to the right of the instrument’s
central pcb is powered from the supply generated by the
two 8.8V, 750mA secondary windings on transformer T1.
The center-tap (digital common) is connected to line
ground. D1 and D2 form a bi-phase bridge applying a full-
wave rectified supply to reservoir capacitor C7. The 5V
regulator is referred to R2 rather than ground so that the
5V rail can be accurately set. Feedforward capacitor C8
improves the effective ripple rejection of M1.

3.11.4 £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, 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.

3.12 SELF TEST SEQUENCE

Selection of the — key then the TEST key places the
instrument into a test routine, checking the display and
basic measurement circuits. A flowchart for the routine is
given in Fig. 3.52. The analog circuitry conditions for each
test are given in the last subsection of the circuit descrip-
tion for.the particular assembly. The Range FET patterns
are listed in Appendix 1.
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SECTION 4

INTERNAL ADJUSTMENT PROCEDURES

4.1 CHANGING LINE VOLTAGE AND LINE

FREQUENCY

The instrument is set to 50Hz, 205V to 255V supplies
unless Option 80, 81 or 82 is specified. This information is
carried on the instrument identification label located on
the rear panel. Alteration to a different line voltage/line
frequency may necessitate an instrument recalibration.

4.1.1 Changing Line Voltage

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

2. Remove the lower cover.

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

4. 115V Operation:- Remove LK1 (link 1) and fit LK2

and LK3Il.

230V Operation:- Remove links LK2 and LKS3, and fit

LK1,

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

No o

4.1.2 Changing Line Frequency

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

2. Remove the top cover.

3. Change X1, C23, C24 on the Digital assembly
(Drawing No. 400526) to the values shown below.

P
50/400Hz | Datron Part Description
Number
X1 800020 1.6384MHz crystal
Cc23 130059 470pF 500V Ceramic Disc
C24 130015 120pF 160V Polystyrene
e
—7 L
60Hz Datron Part Description
Number
X1 800021 1.96608MHz crystal
Cc23 102331 330pF 500V Ceramic Disc
Cc24 130006 82pF 160V Polystyrene
———

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

4. Amend Instrument identification label.

5. Replace top cover.

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

4.2 BATTERY REPLACEMENT

The battery should be 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. 930049)
positive terminal to resistor.

5. Replace top cover.

6. Amend instrument identification label (Current date
+5 years).

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

4.3 POST-REPAIR PROCEDURES

Most integrated circuits and semiconductor devices
used in the 1081 are manufacturers’ standard products.
Two exceptions, available only from Datron, are:

RMS Module (M11 on AC assembly)
Programmed ULA (M23 on Digital assembly)

During manufacture certain resistors are selected in
value (FSV = Factory Selected Value) to accommodate
circuit component tolerances, or to bring the desired
setting of the preset control to the center of its adjustment
range.

To achieve the high performance of the 1081, some
critical devices have been selected for low leakage, high
speed or low noise etc., and are marked with a paint spot.
Therefore any replacements for these parts should be
ordered from Datron stock.

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

WARNING:
Up to 260 volts is present inside the instrument. Personal
contact with this voltage may result in injury.



4.3.1 Basic DC Instrument

Equipment Requirements:

5% digit Digital Voltmeter e.g. Datron 1065, 1061
Variable 5V, 1 amp DC supply

5mV/division Oscilloscope e.g. Telequipment D83
DC Voltage Calibrator, e.g. Datron 4000 or 4000A
Shielded 10Ma resistor in parallel with 1 OnF capacitor,
e.g. Datron part No. 400392.

Procedure:

Power Supplies

1.

Turn instrument on and allow 30 minutes warm-up
period.

Connect DVM Hi to TP8 and Lo to TP28 on the
Digital Board. Adjust R2 on the Rear (Power Supply)
pcb assembly to give +5.100V £25mV.

Connect DVM Hito TP1 and Loto TP23 on the Analog
assembly. Adjust R7 on the Rear (Power Supply) pcb
assembly to give +15.000V £15mV.

Connect DVM HitoTP2and Loto TP23 onthe Analog
assembly. Adjust R12 on the Rear (Power Supply)
pcb assembly to give —15.000V £15mV.

Digital Assembly

5.

10.

11.

Switch the instrument off and disconnect the power
lead.

Isolate the Digital assembly by removing the conn-
ectors along the centre panel (J1-J5).

Connectvariable 5V supplyand DVM Hi'sto TPS8, Lo s
to TP28. Reduce supply to 4.750 £10mV.

Set R83 fully clockwise. Connect oscilloscope Lo to
TP28 and monitor M53 pin 40. Turn R83 anti-clockwise
until TP30 undergoes a high to low transition (or
begins to pulse low).

Remove variable supplyand reconnectitems discon-
nected in steps 5 and 6. Disconnect the oscilloscope.
Switch on the instrument.

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

Disconnect DVM and connect oscilloscope Hi to
TP25, Loto TP28. Adjust R11togivea 10mS £1mS
period, mark-space ratio 3.5 : 1.5.
(NOTE. This signal appears in short ‘bursts’ every
reading.) Disconnect oscilloscope.
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CAUTION:

12.

13.

14.

The next sequence of operations (12, 13 and 14\-

clears the whole calibration memory, so all previot
calibration information is lost. DO NOT carry out
these operations unless one or more Cal. Stores is at
one end of its span. (e.g. IP-0O or FAIL has been
displayed.)

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 Digltal assembly
NOTE: All the calibration store correctlon factors are
now reset to zero.

Turn the calibration key back to RUN mode.

Analog Assembly

NOTE.

15.

16.

17.

18.

19.

20.

21.

22.

Before carrying out operations (15) to (19), ensure
that the instrument has warmed up with covers on for
at least 2 hours.

Select DC, 1V and FILTER; apply short copper link
across input terminals, and connect DVM Lo to TP23,
Hi to TP34. Adjust bootstrap offset R160 to reduce
the voltage at TP34 to <20uV. Disconnect the DVM

Apply short-circuit input and press 1081 ZERO key.
Repeat until display reading is .000,000 +1 digit.

Connect shielded 10Ma resistor across the Hi and
Lo input terminals. The display reading is the input
bias current to a resolution of tenths of a picaAmp
(e.g. .000,125 represents a bias current of 12.5pA).
Adjust R159 to null this reading.

Repeat (16) and (17) until the bias current is <1 OpA.

Repeat (15),(16)and (17) until the bootstrap and bias
current are both within the specified limits without
further adjustment.

Replace covers but do not replace screws. Apply
short-circuit input. Select 1000V DC range and
deselect FILTER. Turn rear panel keyswitch to CAL
mode and select LIN.

Select 10V DC range and FILTER. Press ZERO.
Remove input short. Apply +10V DC to the input

terminals. Press STD, repeating until display reading
is +10.00000 %1 digit.

)



Important Note
[Operations (23) to (35)]

The basic linearity of the 1081 DC analog circuitry is
of such a high order, thatitis dependent on the nature and
degree of compensation applied to adjust the dielectric
absorption of the main A-D integrator capacitor C9. This is
done on the 10V range using FSV resistor R85 at +19V,
and trimmer R23 at +2V.

The calibration source used by the manufacturer to
provide the test voltages, is itself of very low noise and
excellent linearity. If a Datron 4000 or 4000A is not
available, any calibration source used to provide test
voltages must have less than 0.5ppm of noise, and be
linear to better than 0.5ppm of range. Otherwise there is
little point in testing or adjusting the 1081 linearity.

Before any linearity tests, or adjustment of R23 or
R85, the instrument must be warmed up with covers on for
at least 2 hours. For adjustment, the top cover should be
lifted for as little time as possible.

IF THE LINEARITY IS SUSPECT, AND THE ABOVE
CONDITIONS CANNOT BE MET, DO NOT CARRY OUT
OPERATIONS (23) TO (35). IT IS RECOMMENDED THAT
THE 1081 BE RETURNED TO YOUR DATRON INSTRU-
MENTS SERVICE CENTER FORTEST AND ADJUSTMENT.

23. Apply +19.000,000 volts to the input terminals and
select HI RES. If the displayed reading is within the
limits +18.999,980V and +19.000,020V, omit oper-
ations (24) to (34).

24. Read the Important Note above. Unsolder R85 and
clean out its terminal posts. When the instrument is,
fully warmed up again, proceed to operation (25).

~ 25. Reapply +19.000,000V (HI RES selected). Select

values of R85 until the displayed reading is
+19.000,000V £20 digits.

26. Apply 0.000,000V and press ZERO. Repeat until the
reading is 0.000,000V %5 digits.

27. Apply +10.000,000V and press GAIN. Repeat until
the reading is +10.000,000V +5 digits.

28. Repeat operations (25) to (27) until no further resel-
ection of R85 is necessary.

29. Apply +2.000,000V (HI RES selected). Adjust R23
until the displayed reading is +2.000,000V +20
digits.
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30. Apply 0.000,000V and press ZERO. Repeat until the
reading is 0.000,000V %5 digits.

31. Apply +10.000,000V and press -GAIN. Repeat until
the reading is +10.000,000V %5 digits.

32. Repeat operations (29) to (31) until no further
adjustment of R23 is necessary.

33. Repeat operations (25) to (32) until no further resel-
ection of R85, nor adjustment of R23 is necessary.

34. Solderthe selected R85 into its terminal posts. When
the 1081 is warmed up, repeat operation (23).

35. Turn rear panel keyswitch to RUN mode. The basic
DC-only instrument set-up procedure is complete.

4.3.2 Ohms Assembly
Equipment Required:

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

10M@ 5% Resistor in parallel with 10nF capacitor. e.g.
Datron part No. 400392

Copper shorting links.

Procedure.

1. Select 10kQ range, 4-wire. Connect I- to QGuard, I+
to Hi, and 10M@ between Hi and Lo.

2. Connect DVM Hito TP7, Lo to TP12, and adjust bias
current R26 until TP7 voltage is zero £100uV.

3. Connect Lo to 2G. Connect shorting link between
TP12 and TPS8.
4. Connect DVM Hi to TP5 and check reading is zero
+50uV. Adjust FSV R40 if >+50uV, or FSV R39 if
<—=50uV.
Note R39, R40 must be >100kg.

5. Removelinkbetween TP12 and TP8 and connections
on front panel.

The basic Ohms set up procedure is complete.



4.3.3 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. Fluke 5200A. _
Asymetric 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
volta t J1-11 with respect to TP8. If it is between{'+4§
and{+6§ it is NOT necessary to clear the calibration
storesTf outside these limits, the cal stores should be
cleared as described in para 4.3.1 operations (12), (13)
and (14).

CLEARING THE CAL STORES ENTAILS AFULL ‘AUTOCAL’
OF THE INSTRUMENT!

Before proceeding; ensure that at least the Analog
Assembly LIN, ZERO, and STD Autocalibrations have
been carried out. (See para 4.3.1 operations 17 - 22))

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

1. 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
R148 to obtain this vaiue. If so, recheck operation 3.

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

Set up RMS Converter

6. Select 10V range. Adjust R119 (Rectifier zero) forthe
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. Refer to Fig. 4.2 and make or
cut links TLC - TLF as appropriate to give a DVM
reading of 3.120V £0.025V.

ﬁ
Cut Test
Links
TLH Voltage C D E F Gain*
i
2618 - 2.648 Vi vi v ]V 1.184
2.648 - 2.675 vV vV X 1.172
2.675-2.703 ViV X v 1.160
2.703-2.733 vV vV ox X 1.148
2.733-2.763 vl ox vV 1.135
2.763 -2.793 v X v X 1.123
2.793 - 2.824 v X X v 1.111
2.824 - 2.857 v X X X 1.098
2.857 - 2.888 X Vi vV 1.086
2.888 - 2.923 X Vi v X 1.074
*Increase in TLH voltage when links are cut.
Nominal TLH voltage: 2.753 +5% (2.615-2.891V).
FIG. 4.2 AC ASSEMBLY OUTPUT
SELECTION VOLTAGES
—

Check Spec Readout Frequency Flags

10. Select HOLD. Connect DVMto TP6.Adjust the applied
frequency and note that TP6 changes logic state ata
frequency between 1.8kHz and 2.2kHz. Note also
that the TP6 voltage increases by approx. 0.3V
between 18kHz and 22kHz. 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. Select 1V range, AC + DC. Apply 1V 500Hz and
perform GAIN autocal.

14. Apply +1V DC and note the displayed reading.

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

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

Set up Coarse Frequency Response

17. 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).

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

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

20. 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. Apply 1VRMS, +ve 5:1 Crest Factor signal. Adjust
R61 (crest factor) for a display reading of 1.00000V
+30 digits.

22. Apply 1VRMS, —ve 5:1 Crest Factor signal. Check
that display reading is 1.00000V + 0 digits.

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

Linearity Checks

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

25. Apply 1.9VDC and adjust R27 value (Factory Selected
Value - FSV) for a display reading of 1.90000V +6
digits (reducing R27 increases reading).

26. Repeat (24) and (25) until both correct.

27. 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.

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

Set up Output Buffer Input Current

29. 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).
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30. Select0.1Hzfilter,and leave to settle for two minutes.
Check that the displayed reading is within £50 digits
of zero.

31. Adjust R50, in small steps, to null out the reading
error. Allow time for the reading to settle after one
step before passing on to the next. Turn clockwise to
make the reading more positive.

32. Repeat (29) to (31) until the difference is reduced to
less than 10 digits.

33. 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 (IEEE 488 code F3)

Range DC lIsolator

R ADO AD1 AD2 AD3 AD4 AD5 AD6 AD7
1 100mV 0 0 0 0 _ 0 1 1 X

2 100mV 0 0 0 0 0 1 1 X

3 v 0 0 0 0 1 1 1 X

4 10V 0 0 0 0 1 0 1 X

5 100V 0 0 0 0 1 1 0 X

6 1000V 0 0 0 0 1 0 0 X

7 1000V 0 0 0 0 1 0 0 X

AC Voltage (IEEE 488 code F2)

Range AC assembly

R ADO AD1 AD2 AD3 AD4 ADS5 AD6 AD7
1 100mV 0 0 X 0 0 0 1 0

2 100mV 0 0 X 0 0 0 1 0

3 1V 0 0 X 0 0 0 0 0

4 10V 0 0 X 1 0 0] 0 1

5 100V 0 0 X 0 1 0 0 1

6 1000V 0 0 X 0 0 1 0 1

7 1000V 0 0 X 0 0 1 0 1

DC Coupled AC Voltage (IEEE 488 code F6)

Range AC assembly

R ADO AD1 AD2 AD3 AD4 AD5 AD6 AD7
1 100mV 0 1 X 0 0 0 1 0

2 100mV 0 1 X 0 0 0 1 0

3 1V 0 1 X 0 0 0 0 0

4 10V 0 1 X 1 0 0 0 1

5 100V 0 1 X 0 1 0 0 1

6 1000V 0 1 X 0 0 1 0 1

7 1000V 0 1 X. 0 0 1 0 1
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I ( AC Filter Selection (IEEE 488 codes F2 C0-C3)
I Filter AD1/F1 ADO/FO | At A0 | S1 S2 S3 sS4 ¢
.1 Hz 1 1 0 0 1 0] 0 (o]
1 Hz 1 0 0 1 0 1 0 0
I 10 Hz 0 1 1 olo o 1 o0
100 Hz 0 0 1 1 0 0 0 1
I Ohms (IEEE 488 code F1)
l Range DC Isolator Ohms assembly
R ADO AD1 AD2 AD3 AD4 AD5 AD6 AD7 | ADO AD1 AD2 AD3 AD4 AD5 AD6 AD7
1 10 0 0 0 0 0 1 1 X 0 0 0 0 0 0 1 X
2 100Q 0 0 0 0 1 1 1 X 0 0 0 0 o] 0 1 X
3 1k 0 0 0 0 1 1 1 X 0 0 0 0 0 1 0 X
i 4 10kQ 0 0 0 0 1 1 1 X 1 0 0 0 0 (o} 0 X
I 5 100kQ 0 0 0 0 1 1 1 X 0 0 0 0 1 0 [¢] X
6 1MQ 0 0 0 0 1 1 1 X 0 0 1 1 0 0 0 X
7 10Ma 0 0 0 0 1 1 1 X 0 1 0 1 0 0 (o] X
' ( PRT and kQPRT (IEEE 488 codes F4 and F5)
PRT
I KQPRT § 0 0 0 0 0 1 1 X 0 o} 0 0 0 1 0 X
TEST (IEEE 488 code Y)
Function Range Voltage Measurement Option assembly
Tested Checked
ADO AD1 AD2 AD3 AD4 AD5 AD6 AD7| ADO AD1 AD2 AD3 AD4 AD5 AD6 AD7
DC Isolator No Option Required
DC .1 0 0 0 0 0 1 0 1
1 0 0 0 0 1 1 0 1
10 0 0 0 0 1 0 0 1
DC lIsolator Ohms assembly
ko 10M 0 0 0 0 1 1 1 1 0 1 0 1 0 0 0 1
AC assembly - J1 (Ranging) AC assembly - J2 (Filters)
AC o1 0 0 X 0 0 0 1 0 0 0 X X X X X X
(; 1 0 0 X 0 0 0 0 0 0 0 X X X X X X
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M2_ . . . ..280015 _ _QUAD LATcH | NATIONAL o MMZ4CI73N | 2
s 280015 v . TR e o -
M4 080023  quAb 2 P NOR GATE . MoToRoLA - j MC 1400/ BCP 2
M5 . 280023 L W R 1 -
Me ., 280024 TRI-STATE HEXNON-INV. BUFFER e [ o
M7___ f LR L. _;__._."___47__,.,.‘ e e " -
Mg L2 DUAL BINAE_Z UP COUNTER - " o MC 4520 BcP |
M9 - 270045 QUAD 2:1 DATA SELECT LS TIL_| NATIONAL | SN74. LS IS7 !
Mo | 280033 LB CHANNEL DATA SECECT ;__MQ_quggA‘ MC (45(2BcP !
M ..280043 ABIT LATCH/4To 16 Line Decooei o Mc145158CP !
Mi2_ 270048 ,.;,@9@_,2_16 NAND LS TTL - NAT‘ONAL e ‘?EN?‘* Lsoo !
Mis. ) 280077 _ [ HEX GATe | Motogola | Mc14572 !
o + 571095/c beww AP/3M RIBRON CAsu-:] DATRC_:EJ_“ - — I
Jz | 605102 |24 WAy DIL SKT. GOLD }CA e |ca 245 08D K
| 605060 14 WAY DIL SOCKET | ASTRALUX ok JERMYN ICL 143 - S3T |l 3
| 605061 [@ WAY DIL_SOCKET | " ICL 163 —SGT 8
005064 |24 WAY DIL SKT. TIN PLATE AUGAT 324 - AG 39b 2
_ALLZ;ALM —1-020068 ___ __|330KxT. 2% PESISIOR NETWORK .| AECKMAN To4-1-RAAOK o
NOTES. DATE .
datron ...
SEE SHEET 2 FOR LATEST ISSUE DRAWN } TITLE j
ss e 107 | bISPLAY DRIVER
to 1O8] PCB. Assy.
s , o == 400301 | o=y
JW. 1164 -
I v
DESIGNATOR DATRON DESCRIPTION |PRINCIPAL MANUFACTURER'S ) No. USED
PART ho ]MANUFACTURER PART No. Per Assy.
ek 4100927-54  PCB e N — ]
. lel7010 4NYLATCH PLUNGEQ o rzosa FR’OM CJ.Fox 4 SoNs HN3P-32-4-1 4
. ,.@_W,YQ..,' | NYLATCH- GROMMET Mt v {HN3G-32-| 4
| TPI—TPC 540001 225Wwe. BTC. WIRE | 4 AR
590004 'SLEEVE - PTFE HELLFRMANN ELECTRIC Felo TARR
~ ”__ | 20007 ! TEST POINT TERMINAL | MICROVAR, e JC‘-‘»O_
______ - , , S S J
LT |
| 1 i _ ,' ]
|
! . ]
i : i
NOTES . ) : . - e
S f ; : ; : ! nw S IO7I DISPLAY. DRIVER :
R I T D T 400301 |7 g
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DESIGNATOR DATRON DESCRIPTION © |PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. - Per Assy.
R1 oooI0Z IKO 5% VYaw cArRBON |MULLARD CR2S ]
R2 000LRZ K8 " " " " |
R3 o000l PTC THERMISTOR MULLARD VABGSD 2
R4 020001 " " " " -
RS oGsioz IKO ¥8 saq VeeTicAL PoT|BECKMAN T2Xw/ |
RG oooio4 100K 5% YAw CARBON  |MULLARD cr2S I
R on0i28 21kSl _o-1% wies uND |MANAI MX_ 125 |
RS OTI006e 10K 0:1% Wire Weund |MANN MY 125 !
cl o103 O-Oluf 250v CER bDIsSC [ITT CDIOKIINOOJS S5500sC! 2
c2 101103 O -O\uF " " 0 w B _
c3 * 102330 33pF SO0V CER DISC |ITT CD10PG 33 Pols ss8005C] [
c- 102330 33pF " " " " \
cs 110013 O-luf 207% 250y PoLYeSTER|MULLARD e 2 @0 AE/P 100K 1
NOTES. % ONLY BEQUIRED WHEN MI ALTERNATIVE (TYPE 101) 15 LSED. ryen
CCT DIAG. 430308 datf‘ﬂﬂ
CHECK PBoC 4G0OB0OB. CHECK LIST 410208 22-11-78 . ELECTRONICS LT
SEE SHEET 2 FOR LATEST ISSUE DRAWN TITLE
8. | 2 3 PrTTTy ANALOGUE oLTPOLT
€co.  |gugasen | 207 245 ’D PCE ASSY.
oate  |2T\2- 78 | 20. 10.9.79 DRAWING SHEET
oS MV ﬁr& DATE NUMBER 40030 & Z or 4
- —a— PN
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
DI 213001 10V _Sw__ZENER MOTOROLA INS347 2
b2 213001 ov.__» " - - -
Ml ¥ 260002 oP _AmP FAIRCHILD MATAIC 1 _*
M2 260026 OP AMP NATIONAL LMmezizHd |
400379/4 WIRE /TERMINAL AsSY |  uoipen Copne 5
410107-3 PC.B. L
450186 —| SOCKET PLATE. 1
510600 7/-2 pve insuL (BLack) wire] - 50 mm
510222 . 7/-2 pvc insuL (RED) wire 50w m
520001 SLEEVE _MAY CABLE ¢ 3O |HELLERMANN ELECTRIC HIS ¥ 20mm BLACK HELSW 2
SO 5007 S WAY socKeET PVE CONNECTORS M55 !
NI Gosos2 8 WAY POLARISED SoCKET | MOLEX (22-01-2085)&471-8 - 1
NOTESH MI ALTERUATVE 260025 (LMIol). oare
! 22_ -7 datr‘m ELECTRONICS LYD
SEE SHEET 2 FOR LATEST ISSUE DRAWN B \J TITLE
- DT ANALOGUE OULTPOT
eco. PCB® ASSY
DATE DRAWING SHEET
prvery DATE "U“'“4m3oe 3 064




DESIGNATOR

{ DATRON

{DESCRIPTION

PRINCIPAL

{MANUFACTURER'S

SEE SHEET 2 FOR LATEST ISSUE

i PART No MANUFACTURER IPART No Per Assy
M3 FITTED AT FINAL AssSy. | -
M4 ' NOT USED -
M5 NOT USED L=
Me 280024 TRI-STATE HEX. BUFFER | MOTOROLA MC 14.S03 BCP | |
M7 NOT USED T -
M3 270050 HEX. INVERTER LS NAT|ONAL_ DM74. LS04AN |
M9 280064 GPIA MOTOROLA MC 68483°FP |
Mio 280068 DUAL PREC. MSTABLE M'VIBR.| MOTOROLA MC 14538 B¢P ]
Mil 270055 DUAL 4 i/P NAND LS NATIONAL- DM74 LS 20N 2
M2 270055 DUAL 4 I/F NAND LS NATIONAL. | DM74 LS 20N -
Mi3 27005| DUAL 4 1/¢ AND Ls NATIONAL |DM74LS2IN |
1
Ji 605102 24 WAY DIL_. ScCKET GOLD|cA ;CA—24-5 105D ! |
V2 05002 I©WAY DIL.. Low PROFILE SKT.|JERMYN oR ANTIFERENCE A23-200i/Y or ICN-63-53| |
J3 573120/C |24 WAYAP/3M CABLE ASSY | DATRON |
4 60505 4 WAY POLARISED SOCKET | MolLEX (22-01-204s) 64714~ |
|
400379/1 WIRE/TERMINAL ASSY 2
410165- 4 A | pPcB |
540002 22 sWG BTC WIRE AR
590004 SLEEVE - PTFE HELLERMANN ELECTRIC. FEIO AR
605060 14 WAY DIL_. SOCKET ASTRALUX oR JERMYN lcL-143- S3T 4
NOTES.

datron e o

DRAWN TITL

is§

£CO

‘ 106|/1065/l07z4081

I1IEEE PCB. AS

DATE

APPROVED

DRAWING.

cnxn

SHEET

NI 400427 |aVs

SEE SHEET 2 FOR LATEST ISSUE

| '
: i ;
DESIGNATOR DATRON DESCRIPTION © IPRINCIPAL |MANUFACTURER'S iNo USED
PART No. I:MANUFACTURER {PART No 1Per Assy
60506 1GWAY DIL.SOCKET | ASTRALUX oR JERMVYN [ICL-163 -S6T | 2
605050 40 PIN DIL.Low PROF'SKT | AUGAT i340- AG39D i !
. 605064 24 PIN DIL SOCKET AUGAT 324- AG39D : 3
| 605056 CRIMP TERMINAL MOLEX L8O~ TL 2
| 606005 CLIP FOR 605002 ANTIFERENCE RC-74 | i
1 |
|
! i
| _G20007 TEST POINT TERMINAL | MICROVAR c 30 5
300004 SILICONE RUBBER comMpPount RS 555- 588 AlR
I | | |
!
1 i
| |
1 1
NOTES

DATE l I
m ELECTRONICS LTD

"™ 106l 1065/1071/108]

155

IEEE. PCB. ASSY.
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DATE

DRAWING
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wm 400427 |5 s
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DESIGNATOR DATRON DESCRIPTION . PRINCIPAL MANUFACTURER’S No. USED

PART No. MANUFACTURER PART No. Per Assy.
RI 000 104 |I00Ok 5% VAW CARBON | MULLARD CR25 3
R2 000 103 |Iok 5% Vaw CARBON | MULLARD CcR25 I
R3 00olo4 100k 5% Yaw CARBON | MULLARD CR25 -
R4 000104 100k 5% Yaw CARBON | MULLARD CRrR2S -
R5 000102 1K 5% Y4w CARBON | MULLARD CR2S 2
R6 C0056! S56O0R S5/ “w CARBON |MULLARD CR25 ]
R7 000102 Ik 5% Yaw CARBON | MULLARD CR2s -
RB 000332 3K3 5% Y4W CARBON |MULLARD CR25 |
AN{ 090017 100k 7 2% NETWORK | BECKMAN 764-[-RI00k !
Cl 150015 IQuF 20% 35v DIP TANT.| UNION CARBIDE KIOE 35 , 3
c2 104025 160aF T859/ 50V CER DISC |SIEMENS B37445 9
c3 150015 I0wF 20% 3Sv_DIP._TANT. | UNION CARBIDE KIOE 35 -
C4 1S00IS IQuF 20% 35y DIP TANT. | ONION CARBIDE KIOE3S -
cs 150016 LoF  20% 35V _DIP_TANT.| UNION CARBIDE K IROE3S |
Cé I1sool2 | OOnF 20% 35v_DIP. TANT | UNION CARBIDE KRIOE3S !
1 104025 100nF 2839 SOV CER DISC | SIEMENS 837449 -
c8 101103 10nF_25% 250V CER. DISC | ITT cbio |
c2 102661 660pFlO°/. S00v CER DISC | ITT CDiQ i
clo 102101 100pF 10% 500V CER DISC | ITT cblo |
(] 104025 100nf i%g% 50V CER DISC |SIEMENS B37449 -
clz 104025 100nF 7839 50V CER Disc |SIEMENS B37449 -
ci3 (04025 100nF 2899 50V CER DISC |SIEMENS 837449 -
NOTES. pyers

19.9.80 datrun tLecTRONICS LD

SEE SHEET 2 FOR LATEST ISSUE ORAWN ” . TITLE lOel/l OGS/'O7’/{OQ]
e lo , .,,,75’/“‘)“ IEEE PCR. ASSY.
owre (20704 S
cnxo ”; 400427 \ 2 o 5§
DESIGNATOR DATRON DESCRIPTION o PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
cl4 104025 100nF 83% 50V CER DISC | SIEMENS B837449 -
cls 104025 100~ T899 50V CER DISC | SIEMENS 837445 =
Cle 104025 100nF T899 50V CER DISC | SIEMENS 837449 -
i 104025 100nF 7829 50V CER DISC |SIEMENS B37449 -
M 280080 B1- DIRECTIONAL BUS TRANSCR | MOTOROLA MC3447P 2
M2 280086 B1-DIRECTIONAL BUS TRANSC'®| MOTOROLA MC3447P -
NOTES. DATE
26.2.84 datran cwe.w
Sf SHEET 2 FOR LATEST ISSUE ora H . e 'OG'é'Oés/’o?’/’og,
1 CHECKED I EE . PCB . ASSY.

ECO.

DATE SRAWING SmEET

:L_?_‘ —- OATE Somen 400427 1 3s



|

DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
coE PART No. MANUFACTURER PART No Per Assy.
R47 00O 100 IOR 5% 'Y4w cARBON | MULLARD CRrR2S -
R4® oo 103 IOK " 0 3 ! " P 12
R49 e alla)] IOK " " v ! ! -
RS0 00103 10K " " " y " -
RS1 000 100 IOR " i " " ! -
R52 000334 330k * " " . ¢ 4
RS3 00334 330K " " " -
R4 000334 330K " " : u " -
RS5 000334 330K " ! " " -
RS6 000104 I00OK " ! R B ! -
[RS7 . |oocoiel  |iooR L B i -
| RS8 ool I6OR L B " h
RS9 0oO224 | 220Kk v " " 5
RO | 000223 _l2ek - o " 2
RG! . 000105 1M 10% Yaw cARBON " -
RG2 000 0% M " . " " -
RG3 00O 122 K2 5% Yaw cArRBON i " -
Re4 ] NOT LSED -
R65 ooolol 100R 5% Y4aw caRBON | MOULARD crR28 -
RGG ol22i12 22kl 1% Y8W 50bpm MF | HOLCO Hac 4-
| RG7 000562 5KE 5% Y4W CARBON |MULLARD CR2S 2
| RS o10163 ISOk 0% I0ppm WW MANN Mxi12% 2
o70066 10k 19, Shpm wWw MANN “[Mxigs8 2
NOTES. rven
G.12.82 datmn cacrnomen i1
b i T e awcooe pob
ASSEMBLY.
n N ORANNG SHEET
i == ac0s: |47
z
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S ﬁ 1*
PART No. MANUFACTURER PART No. Por_Amy.
R70 070066 10k 0% 1Oppm WW |MANN MX1258 T
R7I oies IOk O-1% 10ppm WW u Mx 125 -
R72 000472 4K7 S% Yaw cARBON | MULLARD CR25 -
R13 00103 (o] S " " " -
RM oo027S 2M7 " " " 0 !
R75 00065 sMe ! " u " ! 1
R7G oocoi06 1OM 10% Yaw CARBON. u " 2
R77 000226 22M " " i " 2
R78 000473 47K 57 Yaw cCARBON " " -
) ____|ooo392 3k v v 0 B " 2
R&O _ _|oocoioa ook " ! " o ! -
|R®&( | oooes2 _ |ek8 v o+ e " -
| RB2 joooce82  |ék8 - - | v -
| R&3 01332] 3k32 1% ‘W _SOkpm MF | HOLCO H8C 2
| R34 013321 3k32 % '/ew 50ppm MF | HOLCO H8C -
| RBS ) - ES.V. MULLARD ce2s -
RBG o NOT USED -
R8T NOT USED -
| RBS NOT USED -
LEER NOT USED -
RO 218020~ | -
| Ral 070165 ISOk 1% 3ppm WW MANN AXI175C !
R4z NOT USED ' _
NOTES oATe
G.12.82 datr‘un cLecTmommcs Lve
SEE SHEET 2 FOR LATEST ISSUE o _ Om AN l . TITLE
end CheCkED 1081 ANALOGULE PC8
) B N = ASSEMBLY.
o S == 400503 | 57TM

JW. 1164
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T
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S Ne. USED -
PART Ne. MANUFACTURER PART Mo. Por. ,
RI 104 100k S% Yaw CARBON | MULLARD cezs 1o
R2 000101 wooR v ¢+ . " . 8
R3 000101 Too S . " " -
R4 000 156 1ISMiol " . ALLEN BRADLEY ce B
RS FsY (18k NOM) CR2S -
RE 050057 27k4 1% ISppm _MF HOLco H8 2
RY 050057 27k4 " - . HolLco H8 -
R8 000101 100R 5% YawW caRBSON | MULLARD CRZS -
R NOT USED -
RIO ocoI0! IOOR S% YVaw caeson " " -
R1l FSV CR2S -
RI2 ol47sl 4Kk15 % Y8w 50bbm MF | HolLcO HgC 2
RI3 011003 look 1% 'Yaw SOppm MF | HOLcO HBC 3
R4 014751 ___|4k7s |9, 'Yew SOppm MF | HoOLco HBC -
RIS FSV -
RI& 01909l koS 1% 'ew 50pbm MF | HOLCO H8C [
RIT 000272 a7 sX Yaw cAreoN MULLARD cRes 3
RI® 000101 I00R 5% YaW CARBON MULLARD CR25 -
RI1Q 000331 330R 5Y. YaW CARBON MULLARD CR2S 1
R20 03203 20K POT CERMET BECKMAN 720 {
R2| ___|oooios IM 5% Yaw CARBON MULLARD CR25 Il
R22 _ |loooior looR 3 . " -
R23 063504 SO0k POT _CERMET BECKMAN I2P !
NOTES. C\cOIT DIAG . = 430503 CaTE ;
CHECH PROCEDUORE ~ 460503 | ‘ l 1 ' ‘
SEE suEET%‘ig::fAT‘Egtssure“-,o 503 wf~[‘f-82 T da — . =
- A 1 CTT 1081 ANALOGUE PCB
o T — T — 06 ASSEMBLY.
ore | — | 31.3.83) RWF povs
e S 3]—3 - 3| 400503 | 2 w24
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’S No. USED
PART No. . MANUFACTURER PART No. Por Assy.
R24 oo 184 180k _10% YaW CARBON | MULLARD CR25 |
R25 o022 IK2 5% Yaw CARBON |MULLARD CR25 2
|R26 oool185 IM8 10% Yaw CARBON : " !
R27" 000475 4M7 - . . “ " !
R28 000222 2k2 Sk Yaw carRBON . " 4
g29 000100 IOR . " ) " 7
R30 000100 I0R_ ' ! " " " -
R3| ol4752 47K5 1% 'Bw SOppm MF | HOLco H8C 2
R32 013922 39k2 1% YeW 50bpm MF | HoOLCO HBC I
R33 014752 47k2 1% 'Yaw Soppm MF | Holco H8C -
R34 000102 IK_ 5% 'eW SOppm MF | MULLARD CR25 -
R35 011003 100k 1% 'aw SOppm MF |Holco HBC -
R36 olloo3 100k 1% Y3W 50pm MF |Holco H8C -
R37 000682 6k8 5% Y4w CARBON  |MULLARD CR2S e
R3® NOT USED -
R39 090012~ 2 kIO *02% R 2hpmR_WW |MANN AX175BT 1
R40 090012~ 2 SKIO -02Z/ R 2ppmR _wW MANN AX 175 BT -
R4l 000332 2k3 5% 'Yaw CARBON MULL ARD CR2S 2
R42 000473 47k 5%, 'YaW CARBON  |MULLARD CR2S 5
R43 070164 Sk 1% 3ppm Ww MANN AX175C J
R44 090110 - | 5k ATTN SET VISHAY SEE DRG- ( | SET
Tas 090110~ |5k ATT™ SET VISHAY SEE_DRG- 1 -
46 000182 IKB 5% YaW CARBON | MULLARD CR25 !
NOTES. s DATE
G.12.82 datran ctecTmomcs 1o
SEE SHEET 2 FOR LATEST ISSUE DR AWN ” . TTLE
= prs 108! ANALOGUE PCB
€co ASSEMBLY.
e oo = 400503 13 w24

IW. 116e




SEE SHEEY 2 FOR LATEST ISSUE

-—— 4

-+ e ettt e

DESIGNATOR DATRON DESCRIPTION | PRINCIPAL MANUFACTURER'Sf No. USED
PART No [ MANUFACTURER PART No. : Per Assy.

Ri39 041004 IMOO 1%..YaW 100bpm CF - | ALLEN BRADLEY cc -
R140 012742 _ 27k4 1% Ysw 50ppm MF | HOLCO H8C 2
R14} 012742 27k4 19, /ew 50ppm MF | HoLCO H8C -
Ri42 000272 | 2KT 5% Yaw CARBONM | MULLARD CRZS -
R143 00106 2IM3  |OM INPUT ATTen. sET] MANN (VISHAY 0s0l12) IseT

| Ri44 | 000100 | IOR 5% !/aw CARBON |MULLARD CR25 -
Ri145 ococoos . ek Mt ! J : -
RI46 _ ooo222 B R S ' -
RI4T7 |ocoiz3 azkootoo e ' I
| RI148 oo loe-! | JOOK. 10M INAUT ATTEN, SET.| MANN (VISHAY 090112) -
| R149 oo 106-! M3 - - - L S =
| RISO NOT USED o L -
RIS NOT USED ) 1 -
| RIS2 000224 220k S% Y4W CARBRON | MULLARD | CRes -
[RIS3 000225 2M2 59, Y4W CARBON | MULLARD CR25 [
| RI54 | 000103 10K 8% Yaw cARBON |MULLARL CRrRZS -
| RISS_ 1000221 _ J220R M iy ! !
RISG 090106 -1 BM3_ oM INPUT ATTEN. SET | MANN (VISHAY 090112) -
R1S7 | oocoio3 IOK 5% Yaw cARBON _|MULLARD ~ CR2S -
RISS | 0o0332Z B L " ' -
RISA _ |oe3lo4 | _ Jlook POT CERMET BECK MAN 729 |
Ri&D 063202 2k “ . - |
4= o272 2k7 S% Yaw CARBON |MULLARD CR25 -
NOTES. oate

ciz.22 | 00N womman

.| SEE SHEET 100 LATEST ISSUE DRAwN | ” TITLE

- |~ . s 1081 ANALOGUE PCB

tco 1 - ] 1 ASSEMBLY.
L: SR oATE — mfz]d}sds 18 Yo 24

5 300 i
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. | MANUFACTURER PART No. Per Assy.

Rl62 000392 3Ka S% Yaw CAEBoN | MULLARD cezs -
RI6&3 000107 1GOM 10% V4w cARBON | ALLEN- BRADLEY cs !
RIG4 o000 104 100k 57 Yaw cARBON | MULLARD CR2S -
RIGS 000 104 ok 5% " " " - -
RIGG6 000563 56K S% " " a " 5
RIGT 000562 oSKe ! " " " " -
RIGB DO563 56K ! " " ! ) -
Rie9 000563 56K " ! " " " -
RI7O 000564 560K " " " ! " 2
RI7I ooO564 SGOK " i " " " -
RITZ 000335 3M3 10% Y4w careon | MULLARD cR25 !
RI73 o060 _ leBR S% " " i " 2
| R174 | ooo152 1iks " A " ! 2
RIS 000822 8k2 " . v " " 2
Ri76 ocoeBs | e®R ' vt " u -
RI77 | ocoois2 1KS ! i " " " -
RI7S& 00O822Z 8K2 " " " " " -
R179 440066 - | PART OF WIT DATRoN . L}
RIBO 440066 ~ | " . -
R18! 440066 —| - - -
RIB2 000472 4K7 S% VYaw cAeBon | MULLARD

RIB3 ooo412 4K1 s» " " o

Ri84 000270 27" " " "

NOTES. |




DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No MANUFACTURER PART No Per Assy.
R231 _ 000104 1100k 5% Yaw CARBON | MULLARD CR2S B
R232 ,3k3 5% Yaw CARBON | MULLARD _ |CR2s —
R233 L2M5%, /4w CARBON | MULLARD CR2S < =
R234 NOT USED N o X -
[R235 - __4Nov UseD - -
R236 __NoT usep | ‘ -
| ! - ° T
R237 | , (NoT UseD . G . - ]
[R238 | 000I04 100k 5% 'Y4aW CARBON MULLARD iCR2S -
LEE ,%99 o102 Jk 5% Yaw CARBON  MULLARD CR2S B -
S I N - — e
AML — 090050 ,2K3  S.1.P NETWORK  BECKMAN ;7@4-1‘23'3« 1 A
AN?Z. 0920042 — | |R-2R LABDER NETWORK  ERIE . S
F—— t + t -
— % ~ ]
S — } } <1,_,
S S — — L 4 J S,
cl _l1soozo LIOMF _20% 2%V_BIP TANT | UNION CARBIDE _ |kioE2S 13 :
c2 - 15S0020 10uF _ 20% 25V DIP TANT | UNION CARBIDE o KIOE 25 -
3 10005 10nF_20% 250V POLYESIERI MULLARD C280AE PIOK 2
NOTES. nYsTS
6.12.82 datran eLacTmomes 1o
SEE SHEET 2 FOR LATEST ISSUE DR AN “ . TTLE
- T r - I o e 1081 ANALOGOE Pc8
o -+ ASsY,
ot - e ———— -4 + +4-
BATE DM"I:G BHEET
o T " 400503 12~ 24
AW. 1)ee
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S ‘~ ]
PART No. MANUFACTURER PART No. Ror ﬁ
Cc4 150020 \OpF 20% ZSV.twe TANT |UNION  CARBIDE KIOE 25 -
cs 10103 10nF 25% 25 OV CER Disc| ITT CDIo 6
co 150020 IOWF 20% 25V DIP TANT |UNION CARBIDE KIOE2S -
c7 ISOOZO IOWF " N N N " v [ -
c8 NOT USED -
cqa * 1400573 2UF &EL Low h.A. GREEN |DATRON (Maee) 1
c10 110040 33nF 20%, 63V POLYESTER| WIMA MKS2 [
cil Hoo27 33007F 2 100V PovesTeR. ! WIMA B FKS2Z-MIN 2
ci2 120031 __|3a3F 10% 3V _PoLrcazs +ASHCROET _ A263321 65 ' |
ci3 102101 |loopF 500V CER Disc. ERIE - 80| 3
c4 150020 _|lopF 204 25V DIP TANT |UNION CARBIDE KIOE2S =
[ CIS _ 150020 dopF e v, L . _ -
Clo 10210! 100pF SCOV CER DISC. ERIE |80l -
| C1T7 102100 l1opfF v : . . 4 ]
ci18_ 150020 JOpF 207 25V BiP TANT |UNION CARBIDE - KIOE25 —
cia 150020 7= : I - ]
[C20 102470 | 47pf SCOV CER DISC ERIE __|sot 4
cz21 _ lhoze70 . 4TpF_ SO0V CERDISC | - —
c22 102.10! . ID0pFSCOV CER DISE | Lo -
c23 101103 | ©'OIuF 250v CER DISC | -
| £24 alll=F to-o;uﬁ 250y cER DiISC | L - -
1C25 150020 IOuF 20% 25v DIP TANT | UNION CARBIDE _ |KIoEZ25 -
cze 10247] | 470bF 500v_CER DISC___ | ITT cblo Ca
NOTES % ALTERNATIVE [140050-3 2,F SEL LOW DA BLUE At -
6.12.82 datron ...
SEE SHEET 2 FOR LATEST ISSUE DRAWN . TITLE
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Meco 1 B T e ASSEMBLY., ]
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Por Assy.
Ra3 oool24 120K S% YaW carson | MULLARD cRZS 2
R« cooio2 K 0+ ] ] - <
RI5 00006 IOM 10 " " . " -
R9e Q1473 147K 1% 50ppm MF HOLCD H8 1
Ra7 NOT USED -
Rag NOT USED -
R99 ocoo 682 6k8 SY. Yaw carsoN MULLARD. CR2S. -
RICO 000 682 6k8 " . -
[ dle]] 000 27I 270R 5% Yaw CARBOM | MULLARD cezs 4
RIOZ2 000 27| 270R v n . ! " _
RIO3 | ooozT1 ZOR " ) " -
[ RIOE | OOO1si B I30R . - " 1
[RIDS | oco2y 270R ' " " " " -
RICG | 00100 IoR _ " ' x S ' -
| RIOT 0©oo 100 IoR " » v R " - ]
| RIOB ;02014 -1 LIoK8I4ATTEN. SET | VISHAY 7 _ [seT
| RIOQ _ 090114 -1 [IOKBI4 " " I -
|RITO ‘T,QQQLI_"-_-,' B L O R i -
 RINT . 090114~ RLS o B N - -
| RIT2 00062 KB 5% aW CARBON | MULLARD i CcRrRZS I
| RII3 000 105 1M 107 Yaw cargon | C I L o ._T =
| RII4 10422'4 2M21.1%100 gom CERMET FILM | ALLEN BRADLEY TYPE CC | ]
RIS | 041004 IM 17400 pom cERMET _EILM . " 2
‘NOTES oo™ — =1 - T
‘ G6.12.82 datrun teecraomcs o |
S 2 HOR LAT T DRAWN TITUE
:ﬁ SF‘"I” )z e 'lsw B A ”g 1081 AMALOGUE PCB
o | } J B _ASSEMBLY.
E__ L b J Lo -1 T T ™400503 |6 v
DESIGNATOR DATRON DESCRIPTION PRINCIPAL’ MANUFACTURER'S No. USED
PART No. "I MANUFACTURER PART No. Per Assy. .
RIG 0ocOoIOS IM_ S7% Yaw cARsON MULLARD CR2S -
RU7 000105 IMm__ " " " " . -
R1& 0ooI105 iMm_ " ! " v ' -
RII9 ocogni 2 21K 2w caeron FiuM | PIHER ' 2
RI12D 008012 27K " " . " ! -
RI2| co8ol! 22K " w ‘ " " w20
Ri22 0o8O!) 22K " " ! ! ‘ -
RI23 000473 47k 5% 'aW CARBON |MULLARD " -
R124 000473 47k 5% Yaw CARBON |MULLARD " -
RI25 . 000473 47k S) '/aW CARBON |MULLARD " —
RI2& 00004 |00k 5% '/4w CARBON | MULLARD " -
RIZ7 o ____|[NOT Usep -
[ Rizex lonool 1lko 1% 'wW_ 50ppm MF |HOLCO H8C J
| RI29 . josolit -+ I0OM 59, THICK FILM HOLSWORTHY SEE DRG 2
| RI30 | ooo3az 3KE Sk VawW cARROM | MULLARD Tezs 2 |
[ RIBI _looozez 43Ke vt L ! —
R132 OODI0S M L " ! -
RI33 cooros o im . ! -
[RIS4 1 0s0111~" Jloom 5% . _|HoLco - TFR2VE -
| RI3S _ | 014643 464k 1% _|Holco. H8 }
| RI36 | 041005 Jlom 1% "aw 100bm CF | ALLEN BRADLEY cc !
| RI37 043324 13M32 1%, V2w looppm CF |ALLEN BRADLEY cc !
RI13® 000104 100k 5% ‘AW __CARBON MULLARD CR25 —
NOTES DATE
' G.12.82 datfﬂn ELecTROMCS LTD
SEE SHEET 2 FOR LATEST ISSUE o DRAWN lL TTLe
- YT 1 1 1 ] cnecxts 1081 :Numus PCB
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o J I l ) ) T S 400503 [ 7754
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’S No. USED
PART No MANUFACTURER PART No. Per Assy.
D7 200008 Si LOowW LEAKAGE  FAIRCHILD INASBA -
be 20082 |CBV2 4epmwW ZENER | MULLARD BzY®8C !
b3 200008 151 LOow LEAKAGE . FAIRCHILD INASBA . =
|DIO . ., 200008 oo ' i : -
(b1 200008 R S S A =
[ DI2 , 200001 ,Si GEN PURPOSE , FAIRCHI LD INGIa® -
bz 200001 o ' . ! =
_gg—- ﬁi_‘,_qb__z‘QQQQI . " n 1 " i -—
bis | Zooool L " . - ! =
= 200008 ;S LOW LEAKAGE | FAIRCHILD INGSBA -
N 200008 S ‘ " " -
Dig 20068 , CeVB 400mW ZENER { MULLARD _ |B2ZYBSC 4
.—Ig 2‘%8 " " W Q’ W W —
[ ) 210068 " oo " ‘ ) " "
D2 20000 | Si GEN PURPOSE | FAIRCHILD INAIA8 - ]
D22 210220 C22V 4D mW/ ZENER | MULLARD B2Y88C 2
D23 20220 DU ot } ! -
D24 200000 . _ |Si GEN. PURPOSE FAIZCHILD NS48 -
[ D25 200008 Si Low LEAKAGE FAIRCHILD INGSBA =
D26 200008 I ' ' ' =
D27 200008 o ' ' _ " -
(D28 1200008 L I " N ‘ -
qu QM " W [ u 0 -—
NOTES. Pver
. G.12.892 dam sLeCTROMIGS LTO
SEE SHEET 2 FOR LATEST ISSUE onamm || TIvLe
- 1 T T =TTy 1081 ANALOGULE fcBa
= 1 S - ] : AsagmMaLy.
BATE - - - - o DRAWING sMEET
omo / DATE wmsoé [‘G “24
AW. 1Me «
1
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S o UBED
PART No. MANUFACTURER PART No. Por Assy.
D3O 200008 Si LOW LEAKAGE FAIRCHILD INASEA -
D3| 20000t Si GEN PuRPOSE FAIRCHILD ING4B -
D32 20000 o " ! [ -
b33 20000! v ' " ! -
b24 20000! v . . " -
D35 210047 CAVT 400 mW ZENGR MULLARD B2YS8C4VT 2
bDae 200008 Silow LEAKAGE FAIRCHILD INGSBA -
D37 200008 o ! " -~
D38 200008 wot o v ! . -
b3g 210068 _ |6V8 _400mW ZENER _IMULLARD BZY883C6V8 -
p40O 260001 Si GEN __PLRPOSE 'FARCHILD INQIas -
b4 20000 | 1Si GEN  PuRPOSE J(_F_A,nzgmu__p ING1A 8 —
LLEN 200002 | Si RecTIFIER 1A B0V, | MOTOROLA ~ |IN4oo| 4
|bag | 200002 I " R ! _ ! -
D45~ 1200002 ! ! o ' " -
Do 200002 S } o . -
b47 e — oo} NOT USED _ -
D48 1200001 ___ . | SkGEN PRPOSE FARCHILD N4 4B =
Daq 210200 | | CIOV 4DmW ZENER  |MULARD BZYBBC 2z
| DSO 210100, _ |ClOV 4comw ZENER  |MULLARD BEYASC 2
DS 210100 Lo Ut '
bsz 210200 C20V 400 mW 2ENER MULLARD Ba2v8acC =
NOTES P
6.12. 82 datrm ELECTROMICS LTD
SEE SHEET 2 FOR LATEST ISSUE DR AWN , . TITLE
- e - [ — L 1081 ANALOGUE PCB
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURERS Ne. UBED
PART No. MANUFACTURER PART No. Por Assy.
RIBS 00270 27 S% Yaw cAEZSON | MULLARD cR2S -
RIBS o004 100K "t . " " =
RIB7 000222 22 "¢ " ' " =
R188 ooo 103 ok "t ' " " -
| RIEA o063 oY SR ’ " ’ -
RI190 00056 SeorR " " ! " ! 2
Rial co0S6! seck " " i " -
R192 000155 mMs " ; " " 1
RIG3 o273 27k 0" ' " " !
R4 ol12i3 121K 1% Yaw M.F_ HOLCO H8 !
R195 o1s112 S\WKL -+ -t . " - I
RI9G 000223  |22K S% '/aw cArsond | MULLARD CR25 -
R197 | ooo222 k2 'L ! ! =
R8s | oooIs| IBOR " Lo o " |
R1aq - COBOS7 | I1OR 5% 02w/ cARBON |MULLARD cRIG 2
R200 008CO7 T S B " -
R201 000823 82k S% V4w cARBON | MULLARD CR25 i
R202 coOI03 oK " " v " " -
R203 | ocooio4 ook " e " -
R204 | oooios LY L I u -
R205 _ |oooios Mt S B o ! -
R206 000563 SeK ' " SRR R " -
R207 occo103 oK vt ! " " -
NOTES. SaTe
2 G.12.82 datron e
SEE SHEET 2 FOR LATEST ISSUE nlu:u " vvvu‘osl ANALmL’E m
= e ASSEMBLY.
= o =400503 (10724
JW. 1164
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
RZO8 000333 33K S% 4w CARBON | MULLARD CR2S ]
1R20a cooSe3  |Sek t " ' " " -
R210 0oDI03 oK ! ) " " -
R2!1 212020~ 1 —
R212 21902.0-1 -
R213 219020~ | -
R214 219020 - | -
R2I5 219020 - | -
R216 219020 - | _
| R217 I o _| NOT USED : S R -
R2IB 000102 Ik 5% ‘4w CARBON | MULLARD CR25 -
R212_ __| coo224 220K 5% V4w caRBon | MOLLARD _lew2s I bt
R220 oool24 120K " A " - _ ,_ -
R22) | boo224 220K+ " " o .
R222 | coo224 220K * - " " |- ) L - ]
| R223 ! L .
| R224 o12212 22k| 1% YBw S5Opbm MF | HoLCO _|H8C R
| R225 |o12212 |22k| 1% 'ew SOppm MF |HoLCO HBC -
| R220 ol2212 22kl 1% 'Ysw CARBON _|HOLco |H8C _ .=
| R227 00047l 4I0R 5% Y4w CARBON |MULLARD ___|cwr2s o 1 }
| R2228 NOT USED N B -
| R229 NOT USED L =
R230 N | NoT uUseb —
NOTES oAt - S
G.12.82 dotran ...
SEE SHEET 7,FER |_7A:YE‘ST 1SSUE DR AWN 'L e
s T PV {081 ANALOGUE PCLB
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No N ;MANUFACYURER PART No Per Assy
Q24 240014 lsi nPN FAIRCHILD |Bc=sy 2z ]
Qazs 250011 |51 PNP i " . _Bc327 2
Q26 250011 LS PNFP . " . =
azl 250001 . 43 _PNP i . BC 214. <
Q28 240014 (S NPN : BC 337 -
Q2o 240001 ;S NPNL 1 . - BC tad 2]
Q30 240006 ‘+,S) NP L o o 12N3204 -
Q3| 250004 _Si PNP L ZNBZ06 v
Q32 240001 _ S NPN : _ o Bc 184 -
X33 240001 Si NPN i BCI84 -
a4 ____|z5000! s PP ) L . - |Bczwy -
j@3s 23003 Low LeakAGE Do FET | TELEDVNE sLzese M -
Q3 = |23003) ! “ " oy ! Lo -
Q7 23003 “ " woom " “ . -
Q38 ) 230055 N-CHAN 1LIM 430uA ! " TCRS02 ]
3 124000l Si NPN fAnRCHILD _ | BCci®gd _ﬁ -
Q40 240001 _ |Si NPN o L. -
Q41 250001  |si PNP e BC214 -
Q42 24000! _Isi NPN fooo BCIB4 —
Q43 250001 Si PNP | . o BC214 -
Qa4 230047 |N-CHAN I LM 5:3mA_ |TELEDYNE TcRrSI3 2
Q45 230047 B L R " o n -
NOTES. DATL
G.12.82 datron .oeeeo
SEE SMEET 2 FOR LATEST ISSUE DM'N. ,L TITLE lOSl ANA Pca
- CHECKED LC DE
T = ASSEMBLY
= = I=F 4oos0s 20724
-
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DESIGNATOR DATRON TDESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No MANUFACTURER PART No. Per Assy.
MI * 220030 B :H» SPEED OPTO SELECTED | DATRON HP4351 (RED) 2
M2 2200177 =2  DUAL OPTO ISOLATDR | FAIRCHILD FCha®&o (%)
M3 _, NOT UseD -
M4 220029 _HisPeed opro SELECTED | DATRON HP43S1 (WHITE) 2
M5 220029 . ' ' “ - ! ¥ -
M6 ¥ 220030 . . ; " “ : " (ReD) -
M7 220023 -2  SOCTR_DUAL OPTO ISOLATOR | FAIRCHILD ) FCb880/50 CTR !
MB 220017-2 : . - . -~
M9 220017 -2 v o o " -
MIO 220017 -2 . o v ! _ ! -
M1 | ‘220017-2 o2 ! -
| MIZ 280075 DUAL 4 [/P NAND  |MOTOROLA MCi4A0IZ BCP. _|
| M3 L 280015 QUUAD LATCH .MOTOROLA _|[Mea4oTs BCP 4
| M4 280015 o S U S S . -
| MIS , 2600219 _VOLTAGE COMPARATOR  |NATIONAL ___|LM3lUHC L]
| MIG 1280082 HEX INVERTER L FAIRCHILD F40014 BPC [ R E
| MI7 280019 JQUAb Z 1P OR. GATE | MOTOROLA MCI4OT BCP ] ]
M8 280008 "QULAD Z /P NAND GATE " Mc 1401 BCP j 3
M9 ;L_Z_BOQQ':. St : . ! R B ]
MZ0 1280015 CQUAD LATCH | " o MIC. 14076 BCP —
| MZ] | 280015 . I . B B =]
| M22 260065 oP27 OP AMP , PMI .. |oP27FZ S R B
M23 NOT USED . —
NOTESTALTERNATIVE HP 435I (220018) rveTs
6.12.82 dotron ...
SEE SHEET 2 FOR LATEST ISSUt o o DRAWN lL TITLE
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S Nc».I USED
PART No. MANUFACTURER PART No. Per Assy.
c21 ~ 130073 _InF 5% 160V POLYSTYRENE +§QF‘£¥,__ - HSC100/5 - to/léo 2
 C28 _jonoes 1_10.\‘5_2_57,7 2sov_ceRDISC | ITT cbIo -
| C29 1101103 lonF 258, 250V CER DlSC L colo . -
c3;o.. . looos (IOnF 20%. 250V POLYESTER | MULLARD C280AE Piok —
C31 130073 InF 5% 160V aomm:_wg SUFLEX HSC1000/5- 10 /16D -
c32 . 110042 noo..r 20% 63V POLYESTER | WIMA MKs2 |
| £33 4 10013 | Oluf 1O% 250V FowvesTet, MULLARD _ CZBOAE/PIOOK 7
| C34 110035 _.2200F 20% 63V POLYESTER _WIMA B MKs2 I
| €35 . . 120016 . 2n2c 20% \o_oyfouazs.i wiMA FKC 2MIN. '
| c36 1 1 NOT USED i —
| C37 110013 LOluF 10°% 250V fwvesTER, MULLARD ) Cc280 AE /Pi00OK -
| C3B jo0z102 InF 10% 500V CER DISC | ITT cDIO 2
 c2a |440066 PART OF KIT TDATRQH - =
| 40 44006 PART OF KIT . | DATRON _
| C41 440066 . joe . o- « .o -
ca2 1HOOI13 [ Ok 10% 250V PoLYESTER | MULLARD C280 AE / PIOOK -
| C43 | 150020 _il0uF 20% 725V DIP TANT _UNION CARBIDE | KIDEZS -
| C44 150020 | 1owF + - ‘ I -
| €45 |180COG 43 25V ALELECT ,‘ MULLARD ole - 16479 z
| C46 1BO00S | 47uF 25V | ) ~
| C47 180022 33uF 40V 4 _ Ole- 17339 2
| C48 180022 3%uF 40V ; . -
c49 180024 1owF &3V AL ELECT | MULLARD 016 - IBI0A 2
NOTES PYen
6.12 .82 datron e
SEE SHEFT , +OR LATEST ISSUE _ DR AN u' TITLE N
™ ‘“ P 1081 ANALOGUE RCS
[eco ) I N ASSEMBLY
DA ORAmG prese—
= B — : e T=400503 e
=
DESIGNATOR DATRON * DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED *
PART No. MANUFACTURER PART No. Per Assy.
CS50 180024 __ |I1OuF @3V AL.ELECT = MULLARD _ _ _|Ole-188109 -
Les 101103 I0nF 250V CER DISC __|ERIE - ___ (=] -
c52 110017 O02ZuF 10% 250V POLYESTER| MULLARD C280AE/P22K ]
53 102332 __|13a3F SO0V CER DISC ERIE _ __ _ 20! 2
cs4 102332 3.3F 500V . - . —
cSS 440066 _|PART 0F KIT _|DATROM. . -
C56 %ISOOlG a |,LF 20% 35v DIPTANT :UNION CARBIDE _ |KIRDE35 |
€57 . 130064 ]22OPF1’“ 16OV PorYsTYRENE | SUELEX . HS 220/2% -1\Go I
csSe _liooz? L;:oorr 20% ooV PELYESTER , WIMA FKS 2-MinN I
| C59 1150020 IQuF 20% 25V DIP TANT  UNION CARBIDE %moszs -
| ceo 102222 _Zn2F 500V CER DisC . ERIE Y= I
| Cot . . ,NOT USED ) i - ]
| ce2 11ool3 _100nF 209, 250V POLYESTER MULLARD cngAE PIOOKk I - ]
 c63 110013 100nF 20% 250V POLYESTER MULLARD C280AE PloOk =
| co4 loz102 InF 10% SO0V CER DIsC ~ ITT ,CbIo
| ce5 110013 10OnF 20, 250V POLYESTER MULLARD |C2BOAE PIOOk
| ce6 l1ooli3 100nF 20y, 250V POLYESTER MULLARD .C280A E PIoOk
| DI . 200008 .S LOW LEAKAGE . FAIRCHILD  IN4SBA
| b2 210056 . €5Ve 400mwW ZENER | MULLARD |BzY 88C5V6 . 2
| D2 | 200008 [ Si Low LEAKAGE  FARCHILD LIN4SBA -
| D4 |zIoo56 ,CEVE 400mwW ZENER | MULLARD | BZYB8C5v6 -
| DS | 200001 Si GEN. 'PURPOSE FAIRCHILD INHAB 22
bo 1200008 | S Low LEAKAGE | FAIRCHILD i INASBA -
NOTES a0 T T
6.12.82 d't:'ltf'_ﬁ‘_-ﬂ ‘eLEcTROmICS LTD
SEE SHE(T ? FOR LATEST I1SSUE » o ] DRAWN “ R TITLE
l I ! 1 e l ; 1 1 CReeRto 1O82 ANALOGUE PCB
{ Sl i \ L _[aeeroven T bES_ENﬁ_BLV —
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No.- USED
gt PART No N MANUFACTURER PART No. Per Assy.
( 53 200008 'S Low LEAKAGE FAIRCHILD . -
D54 200008 L . " -
bsSs 20000 | Si GEN  PURPOSE o ING s -
b5 200001 o " ! " -
| D§Y NOT LSED -
n=e - NOT usep -
q 219020~ | ZENER REFERENCE SET . -
D60 | 2i4020-1 — s
Do! 219020~ | . S -
D62 1212020~ 4o . L R -
be3 | 200001 _|51GeN  Purmpse FaiRCHILD— NAKR -
Ded NOT UseD -
| DOS i NOT USED -
| DGC |- 200008 |51 lOow LEAKAGE | FARCHILD . INGSEA -
D67 1200008 - . o 4o - -]
LE . 200001  |Si GeN PURPOSE o o INQI4B -
D69 200001 |Si GEN. PurPOSE | ING148 -
D70 200001 . |5 GEN. PURPOSE . " INdi48 -
D71 .. |2lo047 4Y7 400mW ZENER . |MULLARD 8Zya3c4vy -
D72 ) 200001 Si GEN PURPOSE FAIRCHILD IN4 148 -
. I -
NOTES rven
G.l12.82 M’m [ T
SEE Sﬁiﬂ 2 FOR L-AIEST lSVSl:{t; o _ . . ::.'L T {O“ AM
- - T ASSCVEBLY
—1 1 1 - = ==A400503 [@ e
|
DESIGNATOR DATRON DESCRIPTION |PRINCIPAL MANUFACTURER'S No. USED
PART No H IMANUFACTURE K PART No Per Assy
Q23000 . :NvCHAN CORRENT LM | SiLiconix ESOe 12 ]
Qz .250008 S PNP  FARCHILD |Bo2ac I
Q3 ) . 2950008 JS1 PNLP  FAIRCHILD - Bc2i4 ¢ -
= 23000t N cHand CURRENT LM | SILICONIX . 4ES0% e -
QS B +230027 -1 .Low LEAKAGE N-FET , TELEDYNE ,1;051\4_ ) 7
Qe 230027 -1 ) " ) v FE U S
Q7 L2300z 7= . " . " Lo S
a8 . 230027~ 1 . " oo oL L=
Q> L 2300271 ) “ ) " J ] B
a0 .230027-1 , " oo L =
| @1t 230027~ A “ ‘ " T S
Qiz L 23003 N-CHAN DUAL JFET ) " ,Su2e56Mm S
| QI3 ., 230002 N-CHAN T FET . TELE bYNE L LIDN4E fnle |
Q14 230002 ) " " _ " .o SR
| QLS. . 230002 . " " . " FO . S S
Qi 230002 S . S T R
Q17 . (NOT DseDb . e ,,.A4., =]
Qs , 230002 N-CHAN  J-FET . TELEDVYNE 1 OEeaE / -
=l , 230002 ) " " ) " ;" S .
| Q2c | 240006 81 NPN FAIRCHILD 'QL,LSQi - 5
| 240006 T K . “ Lo o -
N T *‘24oooa> | ) { : B 4=
Qz23 | 240006 K . : | -
NOTES veral T T -
6.12.82 datron ... w
T L B (“:::, L 1 OBl ANALOBLE FCB
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No MANUFACTURER PART No. Per Assy

L Glloo4 +5CREW MBY Gmm_ Fbzi- PAN | GIKN —— ZINC. PLATED 3
| _ .. GI13005 ; WASHER M3 INT/SHAKE PROOF 61 GKN_ . . !
— ,.615002 SNUT M3 Furl HEx STeEEL _ “ . < 4
L Kzl elle) NYLATCH PLUNGER_HN3P | RICHCO HN3P-32-4-) 7
S ~.el7oll « GROMMET HN3G " HN3G-37 - | ~
I . 620005 | CLOVERLEAF PTFE TERM. | SEALECTRD FIEIS P20 8
- | 620007 TEST POINT TERMINAL MICROVAR c3o 30
| 1 620003 _ . SOLDER PCE TERMINAL LUG , HARWIN  ___ H2105A 5
o 1030036 , STANDARD STEATITE INSUL . BEAD| PARK ROYAL FORCELAIN £o | TYPE N°) (18 swm) 8
- | &15005  NUT 3-4BUNC FuLL HEX STERL. - !
| L 13014 , WASHER MZ'5 T /snakerecf GKN DisTRIBUTORS. Zmlc. PLATED ]
L . ©13029 M3 CRINKLE WASHER SS ~ - -2
. . 450383~ | , DIODE HEATSINK BLoCcK . 2
| . 900003 . HEATSINK COMPONENT RS 554-31 AR
| , . . o

—— + 4 P ——

. H 4 + .

S —— I e

S — t . — —

— - :
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DESIGNATOR DATRON iDESCRiPTION PRINCIPAL MANUFACTURER’S No. USED
PART No i MANUFACTURER PART No Per Assy.
R47 . 012743 274k 1% '/awW SOppm MF  HOLCO , . __Hsc -
R48 . 041004 M 1% Yew 100km CF  ALEN BRADLEY  _ |CC 2
R49 011002  [0ko 17 %w Soppm MJF  HoLco HBc 2 |
R50 . Oeslo4 0Ok POT 3BSQ.CERMET |BECKMAN = 72P 2
RS _ 09011 1-: .100M 5% THICK FILM _  HOLSWORTHY SEE DRG - |
RS2 080049-1 25k -1% 3ppm M-FoIL  VISHAY L EE DRG- I ]
RS3 080039 3kO 1% loppm M.FOIL  VISHAY ) |vsgct v
RS4 080040 IkS 1% 10ppm M.FOIL  VISHAY VsRCl [
|RSS 08004 _TSOR -|% 50ppm M.FOIL  VISHAY lysecl N R
RsG 080042 315R 19, SOppm M.FOIL  VISHAY B ___ivsnm | I
Rs7 oooli82 k8 59 Yew CARBON  MULLARD cR2S L 4]
RSS o00!5! I150R 5% 4w CARBON  MULLARD CR25 ! o]
RS9 000752 7k5 5% Yaw CARBON  MULLARD ICR2S . Jrk '3 |
Réo 000478 4R7 5%, Y4W CARBON  MULLARD iCR2S FE
Re| 063200 20R POT ¥ S®. CERMET  BECKMAN \72p ) r ]
RG2 0e3 |00 IOR POT ¥8 S CERMET  BECKMAN 7ep ]
RG3 000100 I0R 5% Yaw CARBON MULLARD :CR25 3
R64 012003 200k 1% Yew 50pbm MF  Holco HB8C B I
IReS 000124 120k 59, Y4W CARBON  MULLARD CcRr2S [
(7 000332 3k3 5% Y4W CARBON MULLARD CR25 4]
R&? 000332 3k3 5% 'Y4w CARBON  MULLARD CR2S A - |
R&68 000332 3k3 5% Yaw CARBON  MULLARD {CR25 ; -
RE9 oogol03 IOk 5% '/4W CARBON  MULLARD ___[CR25 | —
22.12.82 datran . .
| . s 1081 AC PCB_ASSY
: : . ST 400504 4" e
L - J— R
' N TN MANUF ACTURER'S Nes dSED
o . TANUF AL bR PART No Per Assy
R70  0B0045-i 5kS -OI% 3ppm M.FOIL  VISHAY | SEE DRG. -
R7!1 00033/ 330R S% Yaw CARBON  MULLARD .CR25 - |
R72 0006380 G8R 5% Yaw CARBON  MULLARD __CR25 =]
R73 000562 5k6 5% 'Yaw CARBON  MULLARD ‘CR25 ISl |
R74  080045-' SkS °01% 3ppm M.FoIL VISHAY SEE DRG R -
R7S 080044~ 4k9925 -OI% 3ppm M.FOILVISHAY SEE DR& A
R76 014 99| 4k99 1% Yaw 50ppm MF HOLCO H8C [ B
R77 09011 100M 5% THICK FILM HOLSWORTHY 'SEE DRG- . -
RT8 oooIi82 kB 5% 'Yaw CARBON  MULLARD ICR2S . -
RT9 000752 7kS 59 Yaw CARBON  MULLARD crR2s ‘ -
| R8O 00047! 470R 5), Yaw CARBON  MULLARD cR28 B
RS/ _ 000I0S IM sY, Yaw CARBON  MULLARD |cr25 I - i
| R82 000475 4M7 59, 4w CARBON  MULLARD IcR2S . (R
| R83 . 000332 33 59, 'awW CARBON  MULLARD (CR2S i - ]
R34 . ooolo3 10k S% 'Yaw CARBON  MULLARD CR2S =]
| R8S * Qoolos ™M 59, Y4w CARBON MULLARD _ICR25 _j o=
. T 013323 332k 1% Yew SOpm MF  HOLCO [H8C I R S
R87 . oll503 IS0k 1% "ew SOppm MF  HOLCO H8e : !
R8BS . 00OI0OS  IM 5y, 'Y4W CARBON  MULLARD CR2S =]
RE9 | 000104 100k 5% 'Y4W CARBON  MULLARD ~ _jcRas -
R90 00082 Ikg 5% Yaw CARBON  |MULLARD [R5 -
R9I 00010l |IOOR 5% '"4W CARBON  |MULLARD ... cR2s -
R92 000221 220R 5%, Yaw CARBON  |MULLARD CR25 -
NOTES. rYeT
22, 12.8e | 090N o i
SEE SHEET 2 FOR LATEST ISSUE e DRAWN “ . TITLE
= 1081 AC PCB ASSY
e “tffm T 400504 l 57719
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DESIGNATOR DATRON iDESCRIPTlON PRINCIPAL MANUFACTURER'S No. USED
PART No : {MANUFACTURER PART No. Per Assy.
[ M24 220017-2  |DUAL OPTO \SOLATOR , FARCHILD Febaso -
' M25 , 2600272 _JLINEAR IC OP AMP. | NATIONAL LE 355 2
Mo 220078 4016 SwiTcd SELECTED  DATRON MCIADIG8CL (wiime) | °
MZ7 280008 _QULAD Z1/P NAND GATE o Mci4o!ll BCP -
M2B 280044 BINARY 0P/Dowh] COUNTER MC 14516 BCP 1
V29 280011 JDUALD FUP-FLOP | * MC 14013 BCP 1
M30 260053 L7650 OP AMP __INTERSIL ICL 7650 CPD !
M3l |.260067 1L oP AMP __NATIONAL. LMIICLH I
M32 260066 1l OP AMP NATIONAL LMIICN |
{M33 ~ lZéQOOZ Lo e _FAIRCHILD »A | HC 2
M34 260013 Lottt NATIONAL . JILE 356 !
M35 1290081 14051 MUux SELECTED ,szmapu M1405! BCL (WHITE) !
M36 260002 1741 OP AMP __| FAIRCHILD __|mA74IHC =
M3 INoT USED | , L 1 e =
| M3B NOT useb o 1 . -
M3a 260027 714 OP AMP | FAIRCHILD WATI4AHT 2
M40 ,260027. 714 OP AMP | FAIRCHILD aATI4 HC -
NOTES oaTe
6.12.82
i&f SHEET 2 FOR LATES_T”lS—SiJ‘E o _ S a— ,L
e - ' T =
DESIGRATON DATRON DESCRIPTION | rrmcIPAL D
PART No. MANUFACTURER Y =
1% 330018 - ! RELAY 2P2w 7V _HOLD-IN | AMF _ j’,_kﬁ'_.\ SEE DRAWING ]
BL2 330027~ A RELAY IP2W MINIATURE TAKAM ISAWA MZI2HSC )
400379/ WIKE/ TERMINAL _ASSY 7
400379 /2 . . . 4
410216 | P.CB. !
45112 - ¢ RELAY BRACKET KDP I
540002 22 SWG. TimNED EoPPER WiRE Alr
54000% 7/+2 PTEE INSULATED \WHITEMARE. 1@S e |
L BYOOO| |SLEEVE. MMXCABLE & 30 | HELLERMANN ELECTRIGC [H15 x 20 BLK HELEYN S
T3 B 571075/C (16 WAY AP/3M RIBBON CARLE| DATRON !
L &0Z00) FSV. TERMINAL . MoLEX 02-04 - 1875 3
2,45 605002 16 WAY DIL SOCKET JERMYR AZ3-2001 /Y 3
5050 60 14 WwWAY DIL SOCKET CASTRALDX ICL143 -S3T o)
605061 16 WAY DIL SOCKET ASTRALUX 1cL 143 -56T 11
- N 605052 B WAY PARISED SOCKET  MOLEX 22-0\- 2085 2
05059 & WAY DIt SOCKET ASTEALUX ICL-083- 36T 6
GoOS5 cup Ffom @omooz  ANTIEEREWCE | RC -74 S |
NOTES. DATE
G.12.82 datron woem.-
SL,£ SAHEE,I 7 FOR LATE,S,? |$S\£‘w o DR AN ”__* TITLE
E_T i T 11 HT ,, T I — 1081 ANALOGOE PCB
Ty } ' ! — 1 - i i ' f MSSEMBLY
Em SR S . I [ == a00503 |28
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DESIGNATOR DATRON EI)ESCRIPIION PRINCIPAL MANUFACTURERS No. USED
PART No. s MANUFACTURER PART No. Per Aesy.
RI39 _loilg2? 18k2 1% Yew SOppm MF | Holco | H8C 2z ]
RI40. 1 o1432] 4k32 1% Yaw 50ppm MF | Holco. H3c (R
RI4] 041824 [IM82 1% Yew 100ppm MF} Holco H8C v
R142 | 080043- 1 [k ‘1% 3 ppm M.FOIL VISHAY o SEE DRG - |
[ri43 . 0B0048- | lokl “I% 3 ppm M.FOILIVISHAY SEE_DRG- U
RI44 | 0BoOSI- i Ik -1% 3 ppm M. FOIL| VISHAY . .. .|Se€ebRG t
RI45 ‘ 1Nor USED T _ R -
RI4G . 080062 (M 1% 5hpm MEILM.VIM \MAR7-TIG-IM-0-1% | |
R147 , 000IO!| ‘JOOR 5% Yaw CARBON  |MULLARD _ cr2S -
RI48 | ce3i04 ook POT 34 s@. CERMET | BECKMAN _irep -
RI49 . ollgaa n8k2 1% Yaw soppm MF |Holco iHBC -
RSO 000100 ‘JoR SY% YaW CARBON  |MULLARD 'rzm - =]
RIS} 000100 loR 5%, 'awW CARBON  MULLARD iCR2S I
Ris2 000104 100k S, YaW CARBON  MULLARD cR2s - =
R1s3 000104 10Ok 5% Yaw CARBON  |MULLARD |CR25 | - |
Ris4 ol3320 332R 1% '/Bw 50ppm MF HOlco HBC B ]
RISS O4lo04 UM 1% Y2w l0obhm CF  ALLEN BRADLEY {qd =
RISG ol1976% S7RG 1% YBwW SOppm MF  HOLCO _HBC [
Ris7 ooolos IM 5% !/aw CARBON  MULLARD CR25 ; - i
RIs8 090111~ 100M 5% THICK FILM  HOLSWORTHY 'SEE DRG . - ]
Risy 00024 240R 5% '/aW CARBON  MULLARD CR2S L 1 ]
Rieo ~ ol2001 2k00 1% "Yew 50ppm MF HoOLCO - Hec i -
Riel . 00010l 100R 5% Y4W_CARBON _ MULLARD [CR2S =
22.12.82 detron ... i
: A b ""\0ai Ac P AssY
B =T 400504 8 Ve
L. - . e B : o o
BRI AR A MAN! . A L URER'S [ERTEA
e N - e o SAUTHRER JPARY Ny Per Assy
Rig2 . Ol215] 2k15 1% 'ew 50ppm MF  HolLco _H8C !
RI63 000912 Okl 5% Yaw CARBON  MULLARD CR2S . I
RI64 014750 475R 1% Yew SOppm MF HoLCO _HBC I N
RIES ooolo4 100k 5% '/aw CARBON  MULLARD CR25 . -~ ]
[R166 015620 56RR 19 '/gw SOppm MF HOLCO _H8c B
IRI67 080052~ . 277k -1% 3 pp~ M.FOIL VISHAY SEE DRG . 4
Ri68 080052 - 277k +1% 3 ppm M.FOIL VISHAY _SEE DRG . - i
|RI6S 080052- ' 277k 1% 3 ppm M.FOIL VISHAY ‘SEE DRG ; -
RI70 080052~ ' 277k "-1% 3 pbm M:FOIL VISHAY |SEE DRG L=
' } .
. ; B i
L ; i |
L i | ' 4 i
- | } ; P B ]
I | I . i ; . -
— i i I + .
! j
NOTES. T B
22.12.82 datrm cecTRomcs o |
SEE SHEET 2 FOR LATEST ISSUE N _ e DRAWN IL Timie
= ~ I081 AC PCB ASSY
= R e ST 400504 |97 is
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
RI 000824 820k 5% '/aw CARBON | MULLARD CR2S 1
R2 000103 IOk 5% '/4W CARBON | MULLARD CcR2S 10
R3 000 473 47k 5% YaWw CARBON |MULLARD CR2S 3 .
R4 000223 22k 5% YewW CARBON |MULLARD cR2S 4
RS 080045 -1 5k5 -01% 3ppm M.FOIL |VISHAY SEE DRG 4
R6 000223 22k 5% 'Yaw CARBON |MULLARD CR2S -
R7 000473 47k 5% 'Yaw CARBON |MULLARD CR25 -
RS 000154  lisok, 5% '/aW CARBON |MULLARD CR25 .
RS | 000l03 |k 5% '/4W CARBON |MULLARD  _  |cR2s -
Ro | 000333 33k 5% !A4W CARBON |MULLARD CR25 3
RIL - ooolos M 5% Yaw CARBON MULLARD CcRr2s 6
RI2 000103 llok — 5% 'YaW CARBON |MULLARD cRes -
RI3 000155 IM5 5Y 4w CARBON MULLARD CR25 - ]
RI4 . 000105 IM 5% 'aw CARBON MULLARD cR2S L =
RIS | 000333 33k 5% Yaw CARBON MULLARD CR25 =
Ric ! 000333 33k 5% 'Y4w CARBON MULLARD cras =
RI17 lolotoY I-X) 1ok 5% Yaw CARBON MULLARD |CR2s -
RIg ollool k0O 1% Yaw Soppm MF Holco |H8C 2
R19 oliool kOO 1%  Yaw SObpm MF Holco IHBC =
R20 - 000223 22k 5% ‘4w CARBON MULLARD CR2S =
|R2] _ ooolo2 Ak 5% Yaw CARBON MULLARD _ |CR2s .3
R22 000473 47k 5% '4W CARBON MULLARD cRr2S -
R23 | oo0 l0l [100R 5%, Yaw CARBON MULLARD lcras e ]
NOTES CIRCUIT DIAGRAM = 430504 B e ——
BT il fgyge ) OO0 o,
L opessessl 1 . nei
T A S 20 S B L T izg g 400504 (2 )
3 ; ) ‘ ]
DESIGNATOR %r)ATHi)N I TS s AL éMANUFACTURER'S ENu USED
i PART No i . At P ACTUIRE v |PART No fPer Assy
Re4 , 000562  [5kG 5% /4w cARBoN MULLARD "cr2s T2
R25 000122 k@ 5% 4w CARBON MULLARD ICR25 D e
R26 000102 |k 5% 'aw CARBON MULLARD CcR2S —
R27 . Fsv ‘ S |
R28 _.290026 _RMS KIT _ DATRON . _ISEE DRG I KIT
R29 , 000120 . 2R 5% 'Y4W CARBON ‘MULLARD __lcrzs L
[R3o . 090I11-1 _10OM 5% THICK FILM _HOLSWORTHY SEE DRG L4
R31 _, 000331 330R 5y, V4w CARBON MULLARD CR25 .3
R32 . 012743 274k 1% Y8W Soppm MF _HoLco HBC ] 2
F;S,_s“ | O11003 100k 1% Yaw Sopbm MF HOLCO HBC | ]
R34 | 290026  |rMs KT . ,DATRON SEE DRG -
R35 , 000221 |220R 59, Yaw CARBON MULLARD crR25 5
R3¢ , 000680  |GBR 5% Yaw CARBON |MULLARD |cR25 3
R37 , 000271 270R 5% ‘'4W CARBON |MULLARD CR25 2
R38 | ©0027I [270R 5% YaW CARBON |MULLARD ' CR2S -
R39 , 000224 220k 5% Yaw CARBON [MULLARD CR25 !
|R40 000104 |00k 5% YaW CARBON MULLARD CR2S 10
R4/ 000!03 ok 5y, Yaw CARBON  MULLARD CR25 -
[R42 | 000104 ook 5% Y4W CARBON MULLARD CR2S -
k43 | 000104  |100k 5% "W CARBON _ MULLARD cr2s =
R44 . | 042674 [ame7 1% Y2w 100ppm G,F,jL ALLEN BRADLEY cc |
R4S oles ! | _6k8| /ew SObpm MF “JHQLCO H8C I
R46 012742 27k4 1% 8w S0pbm MF | HOLcO _|HBC !
NOTES. -
22.12.8 dotron o
SEE SHEET 2 FOK LATEST ISSUE ORAWN . TTLe
= L ‘ }L‘{E S e 0Bl AC PCB AsSSY
v ) 'L 1 DATE = 400504 ] 3 T.’
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DESIGNATOR | DATRON éoescmpn()w EPRINCIPAL MANUFACTURER'S No. USED
i PART No | {MANUFACTURER PART No. Per Assy.
ca7 1102278 "2pTF 4 “SpF 500V CER DISC | ITT leblo L
c48 110035 [220nF 20% 63V POLYESTER WIMA IMKs2 L2
Cas 110035 220aF 209 €3V POLYESTER WIMA Mks2 -
cso 102100 10pF 5% SOOV CERDISC ITT ~ lepio |
(o13] 110042 100nf 20% 63V POLYESTER WIMA . |Mks2 -
Cs2 110042 100aF 20% 63V POLYESTER | WIMA |MKs2 -
Cs3 110042 100aF 20% 63V POLYESTER WIMA ,%Mgg__,n_,v,_,__w__f =]
+C54 o1 103 10nF 259, 250V CERDISC 17T _jcplo S R
ess lloo4z2 IOONF 20% 63/ POLYESTER  WIMA IMks? -]
Cse 110042 I0ORF 20% 63V POLYESTER WIMA _|Mks2 _ ; -
ics7 130082 680 (% 30V POLISTYRENE SUFLEX HS B - ]
Csg 1Ho0O42 |OOnF 20% 63V POLYESTER WIMA - EMksz l,_,__:__m ]
'Cs9 102470 47pr 5% 500V CER DIsC ITT cplo | ]
Céo 102102 InF 109, 500V CER DISC ITT cplo - ]
iCel 110042 100nF 20% 63V POLYESTER WIMA ‘Mks2 ; - ]
ce? 140058 —! ISOpf x2 MATCHED SET  DATRON SEE DRG -
ces 101103 IOnF 259, 250V CER DISC ITT €DIO - |
Ce4 150020 1OpF 20% a5v DIP TANT UNION CARBIDE _KloE2s _ - ]
Ces 140057 - 10aF Y2% 125V SILV. MicA DATRON SEE DRG 1
Ce6 110042 100nF 209, 63V POLYESTER WIMA ‘MKs2 -
.Ce7 140056 ! InF 2% 300v GLAss DATRON SEE DRG l ]
.Ceg 110026 Ga8F 20% 10OV POLYESTER  WIMA FKS2 . I
;ce9 _140055- | _9l}F Ye% 500v_GLAss  DRTRON SEEDRG i !
e2.z.22  datron e
l . 1081 AC PCB ASSY
| : : SOET 400504 12 9
o S - — _
|cm 130025 22pF *1pF 160V POLISTIRENE SUFLEX HS ]
en 102330 33pF 5% 500V CERDISC ITT cpio |
cre 110042 10OnF 207 63V POLYESTER WIMA MKS2 .-
c73 1soool 22uF 20% 16V DIP TANT UNION CARBIDE K22E1% . I
cr4 120024 Gu8F 10% ©3V POLYCARB ASHCROFT A2BGB2IB O
c7s 120024 GuBF 10% 63V POLYCARB ASHCROFT ‘A2BG82IB . -
c7e 120024 6uBF 10y, €3V POLYCARS ASHCROFT _AzBio3i8 . -
cry 12000l 220nF 100, IkV POLYCARB  SUFLEX _SNI380 ' | 1
cT 140031 13pF 5% 500V GLASS  ELECTROSIL {CYFMIO R o A
c79 140008 JOpF  IkV  TRIMMER JACKSON TETFER VPG .3 |
Cso 102338 3p3F % -5pF 5000 CERDISC ITT CDO8 N 1
csl 140023 20pF 29. 500V GLASS ~ ELECTROSIL -CYFMIO . 2 |
c82 140008 10pF IV TRIMMER JACKSON TETFER VPC P~
C83 140039 ISpF 5% 5000 GlLAsS ELECTROSIL CYFMI0 ! |
CB4 140008 10pF 1kV TRIMMER. JACKsON TETFER VPC . — ]
C8s . 140023 2opr 29, 500V GLASs  ELECTROSIL. ‘CYFMIO . -
Cc86 150020 JOpF 209, 25V DIP TANT UNION CARBIDE |KIOE2S i -]
c87 150020 1QuF 20% 25V DIP TANT UNION CARBIDE KIlOEZS =
c83 150002 IguF 207, 16V DIP TANT UNION CARBIDE KIOEIG i 2 ]
| C89 - 150002 IOwF 209, 16Y DIP TANT UNION CARBIDE KIOEIG | - ]
C9% 101103 {10aF 25% 250V CER DISC ITT _jepio =]
(-1 150020 [10uF 20% 25V DIR TANT UNION CARBIDE KIOE25 ) - 3
co2 | 130074 |©-®pF X IpF 16V POLYSTYRENE SUFLEX |HS |
NOTES an " T T I
22.12.82 d‘atr‘cm cLecTROmS 110 j
SEE SHEET 2 FOR LATEST ISSUE Tomawn 1, e CooT T
= N I R N I R |1081 AC PCB ASSY
= f : ; ~ 1T e ¥ 400504 |3




DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
R93 000221 220R 59, Yaw CARBON |MULLARD CR25 -
RO4 011002 10kO 1% 8w 50bpm MF | HOLCO HBC -
R9S 000272 ek7 5% Yaw CARBON |MULLARD CR2S 2
R9%6 000272 2k7 5% 'aW CARBON |MULLARD cR2S C -
RO7 | OBOO47-1_Jlok -OI% 3km M.FOIL | VISHAY S&€ DRG- !
R98 080045 - | |5kS -01% 3pbm M.FoIL_|VISHAY SEE DRG -
X 00010]| 'IOOR 59 YaW CARBON _|MULLARD CR2S -
RIOO 000 335 3M3 59 'Yw CARBON MULLARD CR2S |
RlOl . 063105 IM_POT 38 S® CERMET |BECKMAN 72P I
RI02 | 000225 2M2 5% Yw CARBON _ |MULLARD CcR2S I
RI03 . 012001 |2koo 1% Yew SOppm MF |HOLCO ~ |H&c 4
RIO4 . 012001 - [2k0O 1% 'Ygw S0pkm  [HOLcO |H8C _ =
Rl0s _00022! |220R 5% '4W CARBON  MULLARD CR25 -
000104 100k 5% YaW CARBON  MULLARD CR25 -
013923 392k I% YBw SObpm MF  Holco |H8c 2
, 013923 392k 1% Yew Soppm MF ' Holco Hec ; -
[R109 . 000472 Ak 5% Yaw CARBON MULLARD cres I
RI10 _., 000i04 {100k 5% '/aw CARBON  MULLARD __jcres . -
(RINI ' 000223 122k 5;{ Yaw CARBON 'MULLARD . [CR25 ) -
12 ol os3 j10sk 1% Yew SOphm MF HOLCO |HBC 2]
RII3 011053 10sk 1% Yaw Soppm MF | Holco |HBC ' -
RII4 . 000104 ook 59, Yaw CARBON MULLARD CcR2S =
RIS | 000222 2k2 5% Y4aw CARBON  MULLARD {CR25 : !
L NOTES A TTTTIITCTTTT T T
22.12. 82 datr*a_n ekermomcs Lro
SEE SHEET 2 FOR LATESY 15501 DRAWR . TITLE
[a ; ! ' ; i * [ i . T “____fu'a*_ 1081 AC PCB AsSY
‘ ‘ J ! X | ) B R S
SR | R 755 400504 6 iis
! T !
DESIGNATOR DATRON D SCR S TION Phito i gMANUYACTUREFi‘S No USED
{PART No . MANLE T [PART No iPer Assy.
RllG | 000752  |TkS 5% Yaw CARBON  MULLARD [CR2S R
RII7 . OO0O0680  6BR 5% Y4w CARBON ~ MULLARD .CR2S =
RIS . 000221  220R 5% 'awW CARBON  MULLARD  cR2s ; -
RII9 063204 200k POT ¥8 sQ. CERMET  BECKMAN ree. ]
Ri20 , 000274 270k 59, YaW_ CARBON MULLARD _[CR2s !
RI2| 0800431 Ik 1% 3ppm M.FoIL VISHAY  |sEE DRG 2
RI22  0B0046-! 9k 1% 3ppm M.FOIL VISHAY |SEE DRG- | I
Riz3 | 000103  lok 5% Y4W CARBON  MULLARD _ lcmss =
RI24 | 048253 825k I% /2w 100bpm CF ALLEN BRADLEY. e | 1
RI25 o 1waillgQ_Q,j 2koo 1% Yew SOppm MF  Holco H8c [
RI26 ! 000102 le 5% l/aw CARBON MULLARD CR25 -
RI27 | 000682  16k8 5% '4W CARBON  MULLARD ~ |cR2s |
RIZ8 T ooolol [IOOR 59, Yaw CARBON MULLARD |cr2s -
RI129 . 000331 330R S '/aW CARBON  MULLARD _ leras -
RI30 | oool82 Ik8 5% 'aw CARBON  |MULLARD CcR25 -
R13| . OBOOS0- | [62k6 :1% 3bbm M.FOIL [VISHAY ISEE DRG 2
RI132 , 080050-1 2kt 1% 3hpm M. FOIL VISHAY o SEE DRG -
R133 ., 000330  [33R 5% Yaw CARBON MULLARD _ cr2s !
R134 | 000103 ok Sk Yaw carson ,MULLARD cR2S =
R8s , f 000103 [iIok S% ‘'4W CARBON | MULLARD CR2S =
RIZ¢ iglszsn |8k25 1% Yaw SOppm MF |HoOLcO H8C !
RI37 | o18252 l82ks 190 Yew Schpm MF |Holco H8C l
Ris8 o823 182k |% Yaw SOppm MF |Holco HBC I
NOTES
22 12.82 dotron e
SEE SHEET 2 FOR LATEST ISSUE o - DRAWN 'L TITLE ’
I . ChecKED 1081 AC PCB ASSY
B - WSF 400504 |7V




DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
ci 150020 IQuF_20%. 25V DIP TANT | UNION CARBIDE Kio £25 9
cz | 150020 10uF_20% 25V DIP TANT |UNION CARBIDE KIo E25 =
c3 102101 I0obF 10% 500y CER DISC | ITT colo 3
ce 110042 100nF 20% 63V POLYESTER | WIMA MKS2 25
cs 120018 |lwSF 10% 63V POLICARB | ASHCROFT A2Bi52(8 2
ce | 110042 100aF 20% 63V POLYESTER | WIMA MKsS2 =
c7 110042  [100nF 209 63V POLYESTER | WIMA o MKS2 -
=3 | 110042  |100aF 20% 63V POLYESTER WIMA MKS2 -
¢y 1102 10! I0OF 10% SOOV CER DIsC ITT ) -
clo 150020 IQu  20% 25V DIP TANT [UNION CARBIDE KIOE2S -
ich IS0020 _  |IQuF 20% 25V DIP TANT UNION CARBIDE KIOE2S -
ciz . 150020 JOpF 20% 25V DIP TANT UNION CARBIDE KIOE25 -
cis 1oo42 |I0OnF 20% 63V POLYESTER.  WIMA Mks2 -
cla 101103 JIOnF 259, 250V CER Disc ITT Jcolo . 41 3
cis 110042 |10CAF 20% 63V POLYESTER WIMA Mks2 LT
Cl6 110042 100nF 20y, 63V POLYESTER WIMA MKs2 T - _1
ci7 oo 42 ,100nF 207 G3V POLYESTER WIMA Mksg o = ]
cis jo2121 120pF 10% 500V CER DIsc ITT :Cblo : !
cio 110042 10OAF 20% 63V POLYESTER WIMA ‘MKs2 =]
czo o042 |00nF 20% 63V POLYESTER WIMA ‘MKs2 —
C2i 10042 I0ORF 20Y, 63V POLYESTER  WIMA iMKs2 =
c22 120018 LwSF 107 63V POLYCARB ASHCROFT |AaBiszie -
cn 102102 UInF_10% 500V CER Disc ITT tcolo 2
NOQTES Coat S
L 22.12. 82 datmn cscrmomcs 1o
SEY osREED S RO AT SN fo '
S } % i , s - 081 AC PCB ASSY
B : | : ‘ 1 T S
(2 e } J. 400504 [0 1)
OFSIGNAT(R DATRON « N BRTTC AL MARNUFACTURER'S Ne USED
PAR D NG MARNT S ACTURE K CART No Pur Assy.
Ce4 110042 100aF 209, 63V POLYESTER WIMA Mks2 ; -]
c2s 101103 10nF  25%, 250V CER DISC ITT ,CDIO =
C26 102101 100pF 10% 500V CER Disc ITT .epi0o =
c27 102680 68pF 5% SO0V CER DIsc ITT _icpio - . !
c28 150004 1OQuF 20% ©V3 DIP TANT UNION CARBIDE KIOOEGV.S f 1
c29 11004 2 10OnF 209% 63V POLYESTER: WIMA Mks2 =]
|C30 _llool13 100nF 20% 250V POLYESTER MULLARD c280AcPIOOK 1 |
€31 102 150 ISpF 5% 500V CER DISC ITT _,+§P_'_9,, L. 2
caz 102 150 'ISpF  S% S00V CER DIsC ITT _lebio. N =
c33 102478 4pTF L-ShF 500V CER DIsCITT icbog 2
c34 102478 4p7F L -spF 500V CER DIsC ITT 4‘coos il
IC35 102228 2p2F * -5pF 500V CeR DIsc, ITT 1cbos. )
‘|c3e 110042 100nF 20% 63V POLYESTER, WIMA IMKs2 -
Ic37 oo 42 100nF 20%. 63V POLYESTER | WIMA MKS2 i~
ca8 150023 (334F 20%, 25V DIP TANT [UNION CARBIDE 'K33ees ]
cas 130065 InBF 1% @3V POLYSTYRENE SUFLEX ___Hs1Boofi—Io/63 2
|cAo 130065 InBF 1% 3V POLYSIRENE, SUFLEX o __|HsIBoo/i-10/e3 -
cal 130082 1G80ps 1% 30V POLYSTYRENE SUFLEX o Hs 2
1C42 102108 JIpF % -SPF 500V CER Disc IT1 ) ___.cpoe . |
C43 . 130070 3pF *-5pF160V POLYSTYRENE | SUFLEX HS 2
S ; 140058 -1 itso}r X2 MATCHED SET  DATRON SEE DRG |
C4s 110042 [10OnF 209, 63V POLYESTER |WIMA MKs2 -
ca6 130070 [13b¢ * |pF 16OV POLYSTYRENE |SUFLEX Hs13/1- 7/160 -
NOTES
22.12.82 | datron o
orawn 1. TICE
- ] | | Sreoxes 1081 AC PCB ASSY
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DESIGNATOR 1}[)MHON ileS(?RIPHUN EPHINClPAL MANUFACTURER'S No. USED
:PART No l MANUFACTURER PART No. Per Assy

Qs 250011 'Si PNP TRANSISTOR "NATIONAL Bcaz7/ 1018 =]
Qe ' 230003 'N-CHAN JFET TELEDYNE juigeger L =
@17 250004 'si PNP TRANSISTOR 'NATIONAL . _12N3%0¢/ - ]
o8 230027-1 N CHAN JFET _ TELEDYAE LU3II4VF =
®19 230027-!  NCHAN JFET TELEDYNE lusnaJr -
2o 230002 N-CHAN JFET  TELEDYNE Jres4vr L 42 ]
Qal 230056 'N-CHAN JFET 'SILICONIX Neez L b ]
Ge2 240013 Si NPN TRANS|STOR NATIONAL .8c184C [T0I8 .=

Qa3 230003 N-cHAN JFET TELEDYNE 1899 JF 4 =]
Q24 NOT USED e ]
iQas 250004 Si PNP TRANSISTOR NATIONAL .2N3906/ Tolg -

Qe 240006 Si NPN TRANSISTOR NATIONAL - ‘2N3904 / T0I8 LT ]
Q27 250011 Si PNP TRANSISTOR 'NATIONAL 8¢327/ 1018 - ]
QB 230042 N-CHAN I LIM 3:0mA TELEDYNE Tcrslo -
Qe 230003 N-CHAN JFET TELEDYNE LIB99JF , -

Q@30 NOT USED -

Q3 230002 N-CHAN JFET TELEDYNE U1994 JF -

Q32 23003S N- CHAN JFET TELEDYNE LIB9T JF .3 ]
Q@33 230035 N-CHAN JFET TELEDYNE UIg97T JF -

‘R 230035 N-CHAN JFET TELEDYNE UIBOTJF -

‘Qss 230058 N-CHAN I LIM 750uA TELEDYNE TCR 504 !

36 230031 N-CHAN DUAL JFET SILICONIX u404 !

22.12. 82 detron ... .

! 108l AC PCB ASSY

§ U 400504 6 13
™ T T 28001s  QUAD D-TYPE LATCH  MOTOROLA U777 MclaoreBer 3 ‘
VES 260050 412 DUAL BIFET OP AMP NATIONAL LF412CN 2 :
M3 260028 1458 DUAL OP AMP FAIRCHILD A1458 CTC [

M4 260063 7650 OP AMP INTERSIL ICL7650 CTV 4

Ms 280015 QUAD D-TYPE MOTOROLA Mcl407¢6 &P -

Me 280015 QUAD D-TYPE MoOTOROLA McCl4076 BeP -

M7 280011 DUAL D FLIP FLOP MoTOROLA Mci14013 BcP 2

M8 2800 | DUAL D FLIP FLOP MOTORO LA Mci4013 BeP -

M9 200063 7650 OP AMP INTERSIL 'ICL 7650 CTV - *
Mio 260063 7650 OP AMP INTERSIL IcL 7650 CV -

M - 290026 RMS KiT DATRON SEE DRG ) |

M2 270059 7 x DARLINGTON DRIVER SPRAGUE / EXAR ua.Neoo4A/xazzoAcr_ !

Mi3 260065 opa7 of AMP pPM1L ore7Fz |

Mi4 260027 _ 714 oP AMP FAIRCHILD AT He 2

Imis 280116  DUAL 4 CHAN AN MUX  SILICONIX "bG 509 ¢ 2
MiG 260050 412 bUAL BIFET OP AMP NATIONAL LF 412¢N -

MI7 280116 _ DUAL 4 CHAN AN MUX SILICONIX bGso9 ¢ -

IMI - 290066 _ FREG. SENSITIVE SWITCH ~ CONSUMER MICROCIRCUITS FX30IL 2
[MI9 290066 _ FREQG. SENSITIVE SWITCH  CONSUMER MICROCIRCVMS FX30IL -

Mgeo . 260027 , Ti4 Op AMP _FAIRCHILD AAN4 HC -

| M2 ; 200063 7650 oP AMP INTERS L |ICL 7650 CTV - By
M2z , J( 260047 2627 oP AMP (HARRIS }uA32627—5 |

NOTES. ‘ D ‘ - ‘ -
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
DI o 20000I| 7SmA 75V GP Si DIODE | FAIRCHILD IN4I48 2
p2 210100 IOV 400mw ZENER  |MULLARD BZYB8CIO 3
p3 210100 10V 400mW ZENER | MULLARD B8zY88ClO -
p4 200008 _ 200mA 125V LL Si DIODE  FAIRCHILD INASBA 10
D5 20000! 7SmA T5v_GPSi DIODE FAIRCHILD IN4I48 -
D6 200008 . 200mA 125V LL Si DloDE |FAIRCHILD INASSA -
D7 | 200008  200mA 125V LL Si DIODE [FAIRCHILD IN4SBA -
D8 . 210120 |12V _400mwW ZENER _MULLARD __ezyssciz 3
L _ 2l0120 12V 400mw ZENER [MULLARD BZYBBCI2 -
Dlo | 220010 |5i HOT CARRIER Diobe HP HscHiool /IN6263 | 3
D1l , 2I0100 1OV 400mwW ZENER 'MULLARD 8ZY88Cio -
Di2 . 220010 Si HOT CAReI(ER DIODE  HP ,3"'59'_'!'99’,[.!”6265' —_
DI13 - 220010 Si HOT CARRIER DIODE  HP HSCHIOO!I / IN6263 | = —
Di4 . 220030 _DUAL 500pF VARICAP DIODE  MULLARD BB212 L [
DIS - 200008 ,200mA [25V LL Si DIODE  FAIRCHILD IN4SBA = |
Die 213011 IV5 250mw ZENER 'MULLARD BZLV46 - IV5 I S
L 200008 200mA (25V LL Si DIODE  FAIRCHILD IN4SBA =]
D18 2000038 200mA 125V LL Si DIODE  FAIRCHILD IN4SBA —
DI . 2lo120 12V 400mW ZENER MULLARD 81Y88cCI2 - .
b2 210110 IV 400mW ZENER 'MULLARD BZYS8CII 2z
D2| 210110 NV 400mW ZENER 'MULLARD BzY83ClI -
D22 200008  200mA 125V LL Si. DIODE FAIRCHILD IN4SBA -
b3 200008 200mA 125V LL Si DIODE FAIRCHILD INASBA L=
Vezele 0OHON e
-awn ' . MR ° - e T
: : " 108l AC PCB ASsY
| | ET 400504 14 e,
v A :\"AN\"’ RS TN G
bart Ny o o _,_,..'A‘ s . iPART N iF‘w Assy
D24 200008 200mA 125V LL.Si. DIODE FAIRCHILD IN4S8A -
D25 200008 200mA 125V LL.Si. DIODE FAIRCHILD IN458A , -
D26 220020 _FET DIODE 100pA Ir TELEDYNE _ PADIOO/INsuUL®> CASE ]
I S ]
Q! 23000l N-CHAN CURRENT LIM l'4uh TELEDYNE ~ TcR506 3
q2 23000 N-CHAN CURRENT LIM I-4mA TELEDYNE ,(Jers06 . = |
@3 230027-! N-CHAN VJFET TELEDYNE lusnagr . .3
Q4 240013 'Si NPN TRANSISTOR  NATIONAL ‘Bcig4c/To18 | 2
@s 240006 SI NPN TRANSISTOR  NATIONAL .BC3904 /1018 ... 3
. 250004 Si PNP TRANSISTOR NATIONAL |2N3906 [Tol8 L4
Q7 230042 N-CHAN I LIM 3-OmA _ TELEDYNE 1 Tersl0 3
(€] 230003 _N-CHAN JFET _TELEDYNE | UIB99JF 4
Q9 250011 'Si PNP TRANSISTOR _NATIONAL Bc327 / 1018 3
id 23000! 'N-CHAN CURRENT LIM I-4mA; TELEDYNE ~_|TcR 506 -
Qu 250008 Si PNP TRANSISTOR  NATIONAL Bc2l4c | TOIB !
Qe 250004 Si PNP TRANSISTOR |NATIONAL , 2N3906/ Torg -
| Qi3 . 240006 {Si NPN TRANSISTOR NATIONAL ____ __ |8c3904 /Toig -
Q4 | 230042 IN-CHAN I LIM 3-OmA | TELEDYNE TcRSI0 -
NOTES DATE
22.12.82 datron e
SEE SHEET 2 FOR LATEST iSSUL e DRAWN |L. TITLE
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
Rl 090107~ | 5k0 0170 wiRe wound | MANN MATCHED seT.(Reey) (1 SET)
R2 090001 PI.C. THERMISTOR MULLARD VABGSO 2 B
g3 090107 = | IMO 017 WIRE WounD|MANN <=
R4 NOT LSED -
RS NOT USED -
RGe 00032 aks 5% V4w CARBON |MULLARD CRes 2
R7 000106 oM " " " " " 3
R8 01976 9K7G [ % SQppm MF.  |HOLCO HB \
RO 020001 . _PTC. THERMISTOR  _ _|MULLARD VABLSO -
RIO 000223 |22k 5% YaW CARBON _ MULLARD CR25 2
RII . _|jooQioe IOM S% Y4w CARBON [MULLARD __lcr2® -
Riz _ooose3 SeK v . N 3
[RI3 000563 ST-Y S " " i " - " o —
R4 ooolal I20R " Lo R !
RIS ol1502 15k0 1% Yew 50ppm MF HOLCO ) H8C ]
RIG - otz dlekl o " " o o " !
RI7 _ looo273 27k 5% 'aw CARBON |MULLARD. CR25 3
,ELB_,, o _ o201 - ilOoM " T_!:IICK mFILM HOLSWORTHY SEE DRG i
R1D |ocoio4 ook w Yaw CARBON  MULLARD . [CRes 7
R20 _|oooio4 100k « v w _»T " - " -
RZ! __|oooio4 ook Mmoo wo T o u -
[R22Z __|ooo222 |2k2.5% Yaw cArReon I " 2
RZ3 00039 320Kk " " " 1 " u |
NOTES' cigetT Didcn@an.: 430505 Fyem
CHECK PROCEDURE = 40O50E
%:Ezﬁ:éu‘_z‘:gé LATEST |s'u(4-'° Sos o«fu. 1“8:82 "mo deatgi m::: —
T T s ! ! >C
SR | wes isoo }[_, BRI g L2 AssY
ot | — |3.383wse3 | | | ) It onamG l saer
oo | — T ) T i Hi 315 & 400505 2 >I2
JwW. 1164
DESIGNASIDR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. UBED
PART No. MANUFACTURER PART No. Por Auwy.
RZ24 070160 = 2 57k33 1% Ipbm Ww MANN SEE DRG t
R2S 070161 ~ 2 573k3 1% lppm wWW MANN SEE DRG }
R26 0c3104 100k POT CERMET BECKMANN I2P !
R2T NOT USED _
R2e 000105 IM_5% !aw CARBON MULLARD CR2S 3
RZ® 070159 -2 5k733 1% lpbm WW MANN SEE DRG- !
R30 070158~ 2 1k274 1% Ipbm WW MANN SEE DRG 2
R31| 070158~ 2 k274 1% Ipbm WW “ SEE DRG- -
R32 000473 47k 5% /4w CARBON MuLLARD ce2s 2
R33 000473 47k 5% '/4W CARBON MULLARD cezs. -
R%4 001271 270R 5% '2W CARBON . CR37 {
R3S 041004 IMOO 1% /2w 100ppm CF | ALLEN BRADLEY cc |
R3G ol1562! 5k62 1% ‘8w 50bpm MF 1 Holco H8C |
R37 012742 27k4 1% 'w 50ppm MF |Hoico H8C 2
R38 ol2742 27k4 1% 'Rw S0ppm MF |HoLCO H8C -
R3D ESNV -
{R40 F.5V -
R4l 000473 Q7K 5% Y4aw cARBON |[MULLARD c -
R42 o029 S20K " " ! i " !
R43 IKOO473 Kg7K “ i " N _
Ra4 0oL 102 K" ! " " 3
R45 ocooio2 K v " ! " -
R4G 00562 SKe " " o " }
NOTES. e
8.12.82 dotron e
SEE SHEET 2 FOR LATEST ISSUE On AN “____ TITLE
- T 108! OHMS PC.B ASSY.
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
120029 GBOOpF 20/ 100V PoLVCARE |WiMA o FKC -2 Min !
cz 1200 26 GBOBF 204 looV POLYCARB | WIMA FKC-2 MIN !
cs 101103 ‘OlpF _250v cem o1sc  |ERIE 80l 6 °
c4 101103 ‘OluF 250V cER pinc ERIE =le]] -
cS 102222 2n2F 500V cER DisC | ERIE . - 80! !
c&e 101103 ‘OluF 250V _cER Disc|ERIE o a0 4
c7 lio23322 |3n3f Scov cem bisc ERE 80! )
cs 120014 |2:2uF 10% G3V Pou(gg&%AsuctzoFT AZB22218. 2
co o l1zooi4 (2°2uF " LR S - w =
clo Hooia {0+ luF  10% 250V POLVESTER| MULLARD czso AE/PicOK. ©
=i |150001 220F  20% GV DIP TANT [UNION CARBIDE |K22E1& 2
ciz o103 ~OWF 250V ceErR Disc. ERIE ) =10 ) -
ci13 115000 122uF 20% 16V DIP TANT [UNION CARBIDE K2Z2€Ie -
ci4 o103 ,*Oluf 250V CER DISC  ERIE is_o_t__ o
CiS joz100 [ 1QpF BCOV CER DISC . L 2 ]
glg, ;|02\m ;,QPF " 0" u L il ] -
ci7 j0zZ102 inF " " : oo - u |
cs _lizooe! [0-4Tuf 10% G3V POLCARE ASHCROET AZBATIIB !
[o4}<) 15001« r+c§_o.\.c_gg'v/. 35v owe TANT [UNION € ARBIDE ___|KrRGBE 23S I
 c20 ilSOOIQ ilyr 20% 35v bIP TANT | UNION CARBIDE. KIROE3S I
21 150020 *xoMr 20% 25V DIP TANT [UNION CARBIDE KIDE 25 4
c22 101103 [*OlpF 2%0v CER bisC ERIE ) ®0] -
c23 150020 llOyF 20% 25V DIP TANT [uN\QN CARBIDE KIOE 25. —
NOTES. Fen
8.12 .82 dam ELECTROMICS LTD
SEE SHEET,?,FQR L:QVYEST 1SSUt DR AWK " . TITLE
= | T [ i checkeo OBl OHMS PC.B ASSY.
iCO_’ 1 +
i‘—Li oRANING l sweET
i A B iy g " 400505 |6 T
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DESIGNATOR E DATRON :IDESCFHPH()N PRINCIPAL MANUFACTURER'S No. USED
| PART No MANUFACTURER PART No Per Assy.
c24 __lizoo13 lISOnF 107,63V POLYCARB  ASHCROFT A2BISIIB i )
€25 150020 {IOMF 0% 25V DIP TANT | UNION CARBIDE - KIOE 25 -
c26, c3g 102101 llOOpF 10% 500v cERDIsc | ITT cDIO 2
C27 1ooos llonF 20% 250v POLYESTER| MULLARD C280AE Plok I
cog-c3l, ¢33 110013 _0OnF_20% 250V POLYESTER MULLARD ) C280AE PIOOK -
C32 ,1s0020 JOWF 20% 25V DIP TANT | UNION CARBIDE | Kloees -
D1 213001 IOV 5w ZENER MoTorOLA _INS34T 3
02 _,213001 oy " . " e =
D3 - e . NoT L=ebd - -
| 54 L  NOT usED N -
DS ,210100 1oV 400mW ZENER 'MULLARD | BZY88CIO0 . 2
Do 210100 oV 400mw ZENER 'MULLARD BZY88C (0 o=
67 210027 L 2V7 400 wmW ZENER MULLARD |B2YB®C 2v7 SR
DB 200001 S G.oP FAIRCHILD iNaas )
(DD ;  NOT ULSEDd . S B
INIO 21300 OV Sw ZENER MOTOROLA IND347 ]
DI 1213002 O ! . _|INS338B I !
b2 _FZOOO_OI 51 G P FAIRCHLD Nage -
DIz f | NOT USED . o
DA l2ooooe Si Low LEAKAGE [FAIRCHILD . INASB A 3
bdis 200001 S\ GP | g _lIN44® =
DI ,]sz,oosz 8V2 400 mW/ ZENER MULLARD . B8zvBeac8ve !
D17 210130 13V. 400 mw ZENER " BZYB8BCI2 |
NOTES oaTe
].12.82 datr‘m ELECTRONICS LTD
SEE SHEET 2 FOR LATEST ISSUE DRAWN ‘ N TITLE
— e Bt o - vz 108! OHMS PCB ASSY.
ECO : T - ] B T h o .
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A .

DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
RLI ) 330012-1 |REED RELAY 1A GUARDED |HAMLIN _ HE721A5134 4
Rlz 330018~ __|RELAY 2P2W 7V HolD-IN | AMF SEE DRG 2
[RB3 330018 -1 |RELAY 2P2W 7V HOLD-IN 'AMF SEE DRG -,
R4 i 330012-|  |REED RELAY IA GUARDED |HAMLIN HE72IAS134 -
RLS 330012 -1 |REED RELAY IA GUARDED 'HAMLIN ~ HE721A 5134 -
RLG , 3300127 [REED RELAY IA GUARDED |HAMLIN HET21AS5I34 -
. 450388-1 | GUARD SHIELD . U !
. 400379/5 WIRE / TERMINAL ASSY L !
i . _4lo217-2  |PcB . I !
. 459112~ 2  |RELAY BRACKET , oo o 2
i . 540002 {22sWa BTC WIRE . I. AR
. 540008 7/+2 PTFE INSUL.(WHITE)WIRE ; 490 mm
J1,J2 571095/c 16 WAY AP/3M RIBBON CABLE i S R S
| 590001 SLEEVE MAX CABLE # 3.0 HELLERMANN ELECTRIC  HISx20mm BLACKHELSIN 7
i 590004 SLEEVE-— PTFe HELLERMANN ELECTRIC  FEIO . AR j
| 605059 BWAY D.I.L. SOCKET . o 4 |
602 00| FSV TERMINAL MoLEx 02-04- 1875 2
602004 BREAKAWAY TERML STRIP  MOLEX 05-30-000! . 16
J3 605052 ‘8 WAY POLARISED SOCKET  MOLEX ;(?2'0#?095)647[53# ) i
605060 14 PIN DIL SOCKET ASTRALUX ICLI43~53T . 2
60506 16 PIN DIL SOCKET ASTRALUX IcL I63 -S6T ) 6 i}
, 605057 |CRIMP TERMINAL MOLEX 1 4809- cL N 2
LTS e . R —_—
22.12.82 datron ...oeew
I W O ! ".‘,"w:_ ". R - Tt _‘
\ i - 108! AC PCR ASSY|
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; f 400504 18" s
i i . " o i MANG o ‘N. S
e N : - U S rAR b A
_6lloo7 ‘M3 XGmm POZICSK STEEL ZN.PL. 3
_6llol6 ‘M3x8mm POZ|PAN STEEL ZN.PL. . 5
_el202] M3 X |Gmm SPACER HARWIN __Re377~-02 -
| 613005 ‘M3 INT. SHAKEPROOF ‘ B 2 ]
6l301 4 ‘M2:5 INT. SHAKEPROOF . . o -
_bl5002. ‘M3 FULL NUT STEEL ZN.PL. o 2
15005 ‘3-4BUNC FULL NUT STEEL ZN.PL. . 2
Gl7010 NYLATCH PLUNGER 3¢’  HARTWELL CORP HN3P-32-4-1 s )
el701] NYLATCH GROMMET ¢’  HARTWELL CORP HN3G-32- ) 5 ]
~ ©20003 'SOLDER PIN HARWIN H2l05A0l 4
620005 _CLOVERLEAF PTFE INSUL. SEALECTRO FTEISPS9 18 ]
620007 TEST POINT TERMINAL  MICROVAR “TYPE C30 1o
630107 'BRASS STRIP 55 x -38mm RIGHTON czlo8 Y2H 220 mm |
613029 M3 CRINKLE WASHER SS ) . 3, ]
| o R
- 1 — T, —
. - I ]
i j
NOTES oate
22.12.82 | 0atrON .cmmew
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DESIGNATUR "DATRON ‘UES(LRIPYI()N ;PRINCIPAL iMANUFACYURER'S No USED
PART No MANUFACTURER {PART No Per Assy
Rﬁ ‘OOD473 .47K 5./. Vaw CARBON .MQLLAED A“CR_ZS R + - _ _]
| R48 ,000563 Sek o g Lo Lot : =]
R4 L0000 322 3K ! . S v b
RSO Looo 82 k8 oo i . I o ) B |
RS LOOO 105 Mo M -
RS2 oo 104 ook " " H ! . + M I -
R52 __0oo0z73 27k " ! ! Lt ) T
RS54 _ocaio4 - pook M . . L | -
R55 coo474 470k v " . " I i ]
R5@ looosz4 ®2ok ! . : o " I
RS7 loooio4. Jjook "M " . [ =]
- [RS8 Loooz73 27k " . P I O
| RSD oo 104 Jlook "o ! . I , . -
RGO 000123 12K, o " P Pl } RS SR I
RCol Oco334 . 3zOK " . . L R I
RG22 000222 2k2 " " 1 " ) I =
R&3 oooz223 r4d S " ‘ " . " =
. RG4 000333 aak " " " " 2
" RGS coo8?| soR " " " Lo . i} " !
R®G 000105 I'M “ " . M . -
R &7 [=YataV-RE) 47k E " - " " -
. - ¥7Y-) Ioooio2 Ik - . - . o . —
R69 000103 10k .o . - |
NOTES. oaTe
G.12.82 datran atscTRoOmes 110
SEE SHEET 2 FOR LATEST ISSUE DR A ’; TITLE
E - Cecxen 1081 OHMS. PC.B ASSY
Lo e
- SATE DRAWING SMEE
1 oy oare R 400505 |4 0'{2
! h ™ :
I DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’'S No. USED
PART No MANUFACTURER PART No Per Assy.
R70 00068l |680R S% Yaw CARBON | MULLARD CR2S ) [
R7I | NOT USED o E ‘ -
[R72 | 000333 |33k 5%, Yaw CARBON | MOLLARD CR2S —
R3 ! 000823 82k 5% /4w CARBON | MULLARD ] CR2S 1
R74 | OO0I06  10M S% Y4w CARBON | MULLARD CR25 —
| i ; LAF R .
' R77 OCOi12 kO 5% AW CARBON |MULLARD  |cRas '
AN 09 Olai 100k x8 29 NETWORK ~ BECKMAN __ Lo9-I- RIOOK |
S B S . )
. — i .
‘ _,4¥-- 1 i ’ |
S ,‘. 4 R B - —
l b + 4 + -+
| ! :
i — -XL + +
S Jr 4 }
S it - - i
l I R - 1
- s — ———— [ E— ————
l I S 1 . T o
(ﬂ ——— - -+ = - T e ~T~ - -
NOTES DATE
. 8.12.82 datr‘m SLACTRGNES Lve
SEE SHEET 2 FOR LATEST ISSUE . ) o B DR Aww "__~ TITLE
- - I e I e 08| OHMS PCB. ASSY.
[X.)
B0 A A R A o
l P - Tave wamer 400505 l s -
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
mi 280022 QUAD BILATERIAL SwiTcH | MOTOROLA | Mcidoie BCP 2
M2 280022 v - g o o -
[
M3 260027 __ lop AMP 714 | FAIRCHILD. A TIAHC \
| Vak| 260026 LOP AMP . __ | NATIONAL LMm212 |
MS _..,280025 QUAD ANALOGUE SwITCH | MOTOROLA _ |MC 14066 BCP ; !
MG 1280072 . MSTABLE /ASTABLE MVIBR [R.C.A. LCD 4o4a7 AE |
M7 _.280015 _QWAD LATCH _MOTOROLA *_MQ 14070 BCP. 2
| MB L 280015 . " " ) . L S
MDD 1280011 DUAL D FLIWP FLOP  MoToOROLA Mc 14013 60? . ‘]
| MI0 ,260053 7650 OP AMP INTERSIL +_lczl_zgsp cPp ° |
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DESIGNATOR " DATRON OESCRIPTION PRINCIPAL IMANUFACTURER'S ‘Nu USED
| PART No MANUFACTURER IPART No |Per_Assy
g A 1
N . . . + ]
—— + . + -4 —_—
- S . — " t
RLI 330019~ RELAY.®+P2W 7\EHOLD-0N*AMF [SEE DRAWING |
— ST _ A — - R - T T
b — - -4 - — e ot 4\, S
|
b— + . + + i e e
= 400372 /2 WIRE [TeeminaL AssY . . =Y
- - . + e S
_____ 410218~ OHMs PCB. ! — | I
- . : : P i
| 1591z - = JRELAY BRACKET. KDP o - I —
= t . . } ' R
| 1540008 \7/02 PTFE INSIATED WHITE | ,TYPE’ © 4280 mm
- 540002 22 WG TINNED COPPER WIRE . \ . R S V.. S
L 529000 | |BLEEVE MAXCABLE & 3-O HELLERMANN ELECTRIC RS 20mm BLK HELSYN] D
o 520004 Jsues.vs PT.FE N FEIO L AR
. |s90055 ,k,;,5LEEVE£‘! o sit. ‘ZUBBEQ HELLERMANN ELECTRIC | HIS CONT. BLAC( 30mm
o GO2001 F.SV. TERMINAL MOLEX o 02-04- 187715 4
Je 571095/c 16 WAY AP\3M RIBBON CABLE | DATRON !
"' 605060 4 WAY BIL  SOCKET  |ASTRALLX licL-143 -saT. S
G506 _ lle waAYbIL _sockeET |ASTRALUX o 1CL-163-6&T. 2
Ny L5053 .2 WAY POLARISED sockwT |MOLEX 22-0Ol - 2125 !
NOTES. v
- e.12.82 datran e
SEE SMEET 2 FOR LATEST ISSUE DRAWN “ . TITLE
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
DI® 200008 Si _Low LEAKAGE FAIRCHILD o liNa5sBA -
DID 20000 S, _GkPp “ INdI48 -
[NY-{e) 200001 S R “. o ! - -
D21 20000 Si " e v " -
D22 200001 Y " A ! -
623 200001 ) " . " “ —
b24 NOT uSEb . . e — -
b2s NOT USED e -
D26 _ lz2o0co! ST __GPe. B fgmﬁgﬁl_;,g__ o IN4-148 -
D2} 1200001 Jse . . I . -
D28 200008 181 Low LgakAGE ;oo INAS8A -
RPN G — i _
= NOT USED , . -
Q2 230027 -1 N-CHAN JFET | TELEDYNE __jusliaJF ©
Qz 230027 - | ' " " ; . " -
Q9 1230027 - ! " ! ' . " - ! =
Qs 230002 IN-CHAN o FET LSILICONIY . __luiesdE &)
Qo 1230027 -1 IN- CHAN J FET §_Ev_sc~reb+'v_e_}_gbm_¢-;__,_ UBNLKE =
Q7 __2_3@_27 -] o 'f _ " i} 4 i _ 1 —
as 12 30002 IN-CHAN J FET [ SILICONIX DIRDAE -
as 1230002 _ " v “ ¢ b
Qo 220031 N-CHAN DUAL JFET TELEDYNE SU265M 1
Qll 230029 N-CHAN J FET Isu_lc.or\nx 30 ' 4
NOTES. ot
8.12.82 datr‘ﬂﬂ tLECTHOMCS LTD
SEE SHEET 2 FOR LATE}: |S§UE . __ annt:n ”..\ it
P raverorrs QR OHMS PGB ASsY,
T L L T
o — ] I 14 ) 1 " 400505 15 o 12
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DESIGNATOR DATRON IDESCRIPTION IPRINCIPAL MANUFACTURER'S No. USED
PART No ! {MANUFACTURER PART No. Per Assy
@iz 230055 TN-CHAN I LM 430QuA [TeLeovne TCRSO2. ] L
Q3 240012 Si NPN NATIONAL 12N 3053 U R
Q4 230027 -1 MN-CHAN" J FET |TELEDYNE U3SII4E . -
| RIS L2500 S PNP NATIONAL BC 214 ‘T’ 2
Qe .2soo1l SiPNP. .. .. [NATIONAL BC 327 ; !
QT 240001 S NPN INATIONAL BCi8d4 ; 2
K=1:) 240001 Si NPN NATIONAL Boiad e "
| Q12 25001 Si PNP NATIONAL BC 214 -
Qaz20 230002 (N-CHAN u FET ’ SILICONIX VIRDAE -
Q2] 1230022 JN-CHAN U FET . " 430> —
Q22 230022 . " “ .. 4= -
| @23 ¢ \NOT USED , L —
| a24 1230002 N-CHAN J FET | SILICaNIX Juiesae -
| Q25 1230022 | s " , “ d30D. -
S ( i -
— 1 1. S
—— b e —_— - - - <.
NOTES. Fven
8.12 82 dam SLECTRENCS LD
SEE SMEET 2 FOR LATEST ISSUE } " onees ] . e
™ pvmp—. 108 os  P.C.B. ALSY.
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DESIGNATOR :DATRON lDES(‘,RlPHON iDRIN(,'IPAL |MANUFACTURER'S No USED
:PART No ! I MANUFACTURER |PART No Per Assy
R1 . "NOT USED o : - =]
R2 1O0O332 3k3 5% Yaw CARBON MULLARD CR25 e
R3 000332 3k3 0 o [ e =
R4 ©pooi03 oK ’ v, ] D I, R
RS pooi23 g2k . L i 2
RG oo 222 zkz . : ) S
R7 000 222 2kz : ! P T
Re 00123 Jze o S I ——
RS ‘0003313 33K ' " ) ! ; I o "f"" !
210 . NOT USED ) e | =
| RIL 1000103 10K 5% ‘Yaw CARBON MULLARD (CR25 ]
[RIZ Toocoios M . . - . - L. o I:___I______
R 13 000332 3k3 vt " _ . . S R A—
Ri4 000103 ok o " " , . ;" [ A
RIS 000332 ,3k3 " " " " F U SR
RIC 000332 ;3ks " " . [ . — =
| R17 |0ooés! |680R " " " . " o 1" 2
RIS _ |ooo6si |6Bor ¢ R . ! ! =
RY. 000332 laks o« e L R _ =
R20 [000103 10k " " " ) " o " -
R21 000i03 10K T I -
|Rr2: }ooo:os 10k . " " i " L " -
NOTES CIRCUIT DIAGRAM = 430500 rvers
e e ozes | 0OHON wom
SEE SHEET S FOR LATEST ISSUE DRAW | “.‘-—-— TITLE
- B [ ! e D | TEAR NPT / RATIO
€co — SE| AsSY. (081
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oy Jp— i 3 3 —— 400506 l S~
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
ci 150022 202F 20% 35V DIP TANT | UNION CARBIDE K2RZE 35 2
c? 150022 é,u?r 209, 35y DIP. TANT | UNION CARBIDE K 2R2E3S -
c3 1SO0O 20 \OpF _20% 25v DIP_TANT | UNION CARBIDE KIDE 25 2
ca 150020 |OpF  20% 25V DIP_TANT | UNION CARBIDE KIOE25 -
cs 102101 10ObF 109, 500v CER bisC | ITT cbio |
Co _11oo13 |0OnF _20% 250v POLYESTER| MULLARD C2BOAEPICOK L
cz 150014 680nF 207, 35V DIP TANT | UNION CARBIDE KRE6BE35 2
ce | 1500i4 680~F 207, 35V DIR TANT UNION CARBIDE KREBE3S -
= ! I :
]
S i ; ; -
- . . , R
S 4 } )y * _
— 4 S S S
- . } -
o i ——t
S + N . T R
- . : , i T
| + o
- : ? ~ !
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NOTES oani S
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[mron DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No Per Assy.
R47 000103 10k 5% /4w CARBON | MULLARD o Jcr2s -
R48 000104 100k " " “ " -
R49 000103 10k o ) —
R50 NOT USED —
R 51 (oJe]o)le]! 100R 5% YaW CARBON| MULLARD CR2S 2
R52 000123 12k - “ o - 2
R53 000123 12k B " -
RS4 000105 |imM e . -
RSS 000684  |e80k _ D - I - -
RS6 0006823 82k - - = B 1
R57 1 | NOT used . B -
R58 -| ©oolo0 IOR SY% Y4aW CARBON| MULLARD Cras 12
| R59 000220 22R P . " 2
[Rco | 000220 22@ . - -
Re! 000100 JOR " “ —— - —
Re2 N INOT USED Lo =
| RG3 000222 12k2 5% Yaw CARRBON MULLARD cr2s -
[Re4 000222  |2k2 Lo S - =
| R6S 000103 1Ok " " —
RG6. 000103 ok - i -
Re7 _ ] ©00271 | 270R - I
R68 B 000103 1ok P . ST —
R69 # NOT USED I T —
NOTES. oatt
13.12 82 datron e o
SEE SHEET 2 FOR LATEST 1SSUE _ e ,L Tiveg
- _ J ; ! ! s 1081 DIGITAL
tco e ! | ! PCB. ASSY.
— ] 1 1 | f wanr 400526 I 42"
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Por Assy.
R70 NOT USED —
R7I NOT USED _
R72 NOT USED -
R73 NOT USED -
R74 00024 120k 5% 'Yaw CARBON| MULLARD CR2s I
R7s 000471 470R " " . ]
R7% 000473 |47k~ - " " !
R77 NOT USED -
R78 NOT USED —
R72 000472 K7 5% Yaw CARBON |MULLARD CR2S -
R8O 000683 e8k v v e | " —
Rg1 booig3s 1Bk o L " " I
R82 1 000334 1330k - v » - " !
R83 B 0632072 2K POT CERMET | |BECKMAN 72 P ]
R4 ooo223 22k 5% Yaw wf}‘\?_go” | MULLARD CR25 !
R85 000472 |4k] « .} . . .
IR%6 NOT USED o -
kg7 000104 100k 59, Yaw cARBON | MULLARD CR25 —
R8S 000103 o R R T - -
R89 000l03 10k __* . o - “ =
R90 . __INOT usep -
R9.| 012002  |20k0 I% '‘Aw Soppm MF | Holco HSC |
R92 0I5 231 sk23 - . . N . '
NOTES. OATE
13.12.82 datran cuscTaomc Lo
SlE-E SHEET 2 FOR LAT&ST—!rS-SiE_ . ::D IL vm.llogl D‘G[TAL
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DESIGNATOR

DATRON

DESCRIPTION

PRINCIPAL MANUFACTURER'S Mo. USED
PART No-- MANUFACTURER PART No. Per Assy.
G 11004 SCREW MB3XGmm STEEL AOZIPAN ZINC PLATED .GKNL 1
. G1300% WASHER M3 INT /SHAKEPRoOF| GKN_DISTRIBU TORS 2INC_PLATED I
013014 WASHER M2-5 INT/SHAKEPROOF| GKN _DISTRIBUTORS ZINC PLATED I
GI5002 NOT M3 FULL HEX STEEL ZINC PLATED )
GISO0S NUT 3-48UNC Fuu. HEX |STEEL " " )
GITOIO_  __INYLATCH PLNGER HN3P |ORDER FoM C.J Fox 4_Sons. |HN3P -32-4-1 <
Zlnlell __INYLATCH GROMMET HN3G o ] HN3G -32- | 4
_ . |e18o02 |TOS MOUNTING PAD P’ERMYNV . __|Tost8-oo4p '
' j.Sou;:s PCB TERMINAL LIIG | HARWIN - _  [H2i1085A 8
STANDARD STENTITE NSl 8EAD. PARX ROVAL PORCELAN co.  |TWE Ne? (16 SwG) 8
. _ | TEST POINT TERMINAL . MILROVAR 1 ¢330 10
- e 4 ‘ , 1
| - e e e O L S
200004 |SILICONE RUBBER COMPOUND | RS - 555 - 588 AR
b + t e
—_— | e — _
NOTES /Tu'.""
8.12.82 da tl D-l ] SLECTROMCY LTD
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DESIGNRTOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
( PART No. MANUFACTURER PART No Per Assy
SD00C| SLEEVE  MAYCABLE @ 3 Dwed |HELLERMANN ELECTRIC . WIS X ZDmw BLK HELBSYN| 28
590004. SLEEVE - PTFE " “ FEIO : A/R
©02007 RELAY socker ZPole  Frf M Porrer ¢ BRuMFIELD |27E 212 !
6DZ00D ReLAY SockeT 4foce Reg MounT] - . 27213 | !
} — - 3 IR e
Jio, I Go4008 TWAY PLua PWEL MoUuNT | PVE  CoNNECTORS M7P 2
605002 7T WAY SockeT PYE ConnECTOR MTS 2
= 6050560 _ |14 way DiL _SOCKET ASTRALUX oR JERMYA [1En-246-547 o A75-2013Y 1
. _.jeososT CRIMP TERMINAL IMoLex jdeom-au z
. . _|eosoorl lLockiNGg  HooD _|PYE coNNecToRS. IMHN 2
o002 INDT _|PYE___cCONNECTORS. _ MN 2
-~ [Relleex] WASHER _ N “ MLw 2 _ |
Gl1o04 Scrw M3 XGmu STEEL Podi- PAN. Zinc PLATED . GKN . 7
Gl1oo7 ScREW M3XGmwm STEEL Pcdl- CSK. Zindc PLATED . GKAb . 7
61101 G ] MAYBua = v PM - - " b
612020 STAMBOEE  WVLON M3 X 1D TRANSIPILLAR.  W.K. ELECTRONICS| TPI/G S /ins /MS /1/1 s

NOTES. oaTe
l0.2.83 detron weee .-
SEE SHEET 8 FOR LATEST ISSUE On AW 'L__ TITLE
) = T T REAR 1:PUT [ mATO
‘ — AseY 108I
“ DATE ORANNG ooy
g vate mam—A0O0500 7 =8
JW. 116a
DESIGNATOR DATRON EDES(JRIPHON PRINCIPAL MANUFACTURER'S No USED
PART No MANUFACTURER PART No - Per Assy
T
n GI300S WASHER M3 w7 /suakerroor sf. GKN DisTRiBUTORS Zine PLATED 13 ]
S — 4‘ . . + 1 SR —
b T + . - —+—~~f ————— -y
| eI 500! NUT BBA fFulL HEX STEEL | - g_iy_e;_ PLATED 2
L 615002 V- ST . |- o 2
! ! i -
I + . | 4
_— + . . i . .
| 630005 ,CLIP For F 4B R0 2Poie ReLaN, Porrer 4 BeuMFIELD Zoc24s _ !
G 463{3028 CLIP FOR P48 RiO4AOLE REN . | ZO¢Z5O - ]
H 1
}— + + . —+ S
F— i ' B R
+—— - + + .
, [
- * + l ———
° 1
— 4 ¢ ' + - - P S—
S . \ i e I
H 1
. + i ' B O —
- i } . IS S
— + ‘ . [P [0S
- + + . 4 —
— - | .’ - el
( - | 4
N !
B 1 I | S ]
NOTES - — . .
. 10.2.83 dotron ...
SEE SHEET 3 FOR LATEST ISSUE FW“ o e T -
- T T - B e REAR INPOUT /RATIO
cco - 11 T T L - Assvy  108I
oate i B e Jomawim, T
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
RI 000103 10k 5% Yaw cARBON| MULLARD cR2s 2|
R2 000103 10k " . . » " -
R3 000103 10k ' “ " " . -
R4 000103 10k " " -
RS 000103 10k . " —_
Re 000!I02 Ik " v " 5
R7 00003 10k " -
R 000472 4k7 " 8
RO Q00273 27k " " " " " |
RIO 000684  |eBOk " " 2
Ril 063204 ROOk  POT CARMET BECKMAN 72P |
RI2 000103  |I0k 5% Yaw CcARBON MULLARD CR2S -
Ri3 000102 |k LA . " -
RI4 - o NOT USED -
RIS 000472 |4k7 5%  Yaw CARBON " 2
RI& 000332  |3k3 " . B " 3
RI7 000683 68k " " 2
RI8 000 222 2k2 " " %)
RI9 000393 39k " " [
R20 000104 100k o : " 7
R2I 000104 100k " -
R22 000104 _ |100k " -
R23 00022 | 220R " !
T S DR = datron
cHECK LI1ST = Q705206 13.12.82 TR T
SE.E S'(rFT ‘7 FOR MTES"alssuﬁ 3 4 | Om AN ' . TITLE DI G’ TA L
oo [ReicAseD 1479/67/60 | 146! | 1503 :::,," 1081 pcg. ASSY.
oars [31.383] 18.5.63 | 26.5.83(20.6.83) RW.E oo 400526 o
owo | 53, M ~0 g1 |~ [2 o |6
[auum DATRON DESCRIPTION PRINCIPAL MANUFACTURERS ")
PART Ne. MANUFACTURER PART Ne. .
R24 000102 Ik 5% YW CARBON | MULLARD CR2S -
R2S 000332 3k3 . - " " -
R26 000I03 10k - ' - -
R27 Q00l02 Ik v " " “ " —_
Ras 000682 6k8 “ » - " ]
R29 NOT USED —_
R30 NOT UsED —
R3| OO0 O0472. |4k7 59 'aw CARBON| MULLARD CR25 -
R32 000472 4k7 " " « " —_
Ra3 000222 2k2 " " " “ iy -
R4 NOT USED ! -
R3s NOT USED -
€3 NOT USED -
R37 NOT USED -
R3s NOT USED i
R39 00 0CI03 10k 5%  Yaw CARBON | MULLARD CR2S —
R40. 000103 10k " " " " u —_
R4l 000332 3k3 " - " " —
R42 000103 IOk " " . —
R43 000104 100k K . . —
Rea 000103 10k " ‘ ] i " —
Ras 000364 360k (I “ |
R46 000472 4k7 “ " —
NOTES oaTe
12.12.82 dotron oo
SEE SHEET 2 FOR LATEST ISSUE N DR AN ’L TITLE
- P 1081 piGITAL
tco PCR. ASSY.
:':: rvery —— 400526 T 3 "::"6

- |
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DESIGNATOR DATRON ‘;DESCRIPYI()N EPRINCIPAL MANUFACTURER'S No USED
PART No ‘MANUFACTURER PART No Per Assy
N ~ ,zo0000! T5mA 1BV P &1 DIODE | FAIRCHILD JINdKS. 7]
b2 20000 L - R - : i - -
D3 ,Zoooo! R . ! -
D4 200001 oo : L =
105 S . NOT Useb 1 : -
De NOT USED ! ! _
b “+ - + S e
b7 ___,200c00! ,75mA 75V GP 5i. DIODE  FAIRCHILD _ [IN4 148 -
D8 2oocool " RV . " . _
. . S
I . . . L R
- N ' i L -
(] ;24000 S NPN TRANSISTOR  NATIONAL BCi®4 /rois 4
Q2 {24000 L , B N B -
|R3 ,25000! S PNP TRANSISTOR (NATIONAL Bc 214 /Toe 2
Q4 125000] E - . ° IO N
Qs ,24000I1 [Si NPN  TRANSISTOR  NATIONAL |BCB4/ Toig -
QG ‘24000, [ " n " " ~ -—
4 4 R S—
M1 zZ8ool! DUAL b FLIP- FLOP \MoToroLA MC 19013 BC P |
— f -
|
J! |e0d03e CON.PIN. STRIP OF 10. HORIZ. -pre AMP -~ o 13740 -~ 2
Jz,J3 G6O5052 B8 WAY  RXARISED SockET| NMOLEX Kz2-01-2085) edTi-B -1 2
NOTES Nrven
10.2.83 datron e .
SEE SHEET S FOR LATEST ISSUE DRAWN “ . TITLE
- - T P REAR INPUT / RATIO
Eco T T 1 - - AssY. 1081
oare R St s APPROVED S
AW BHEET
vy - - ;_4? u oATE NUMBER 400506 l 5 o 8
JW. l11ee
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No MANUFACTURER PART No. Per Assy.
Ja ¢ UG 1604033 LFLAT WAFER Piny (AwaY st MOLEX 22 - 27-2041 [ o 3
|JS ,0505I 4 WAY POLARISED SOCKET  MOLEX I 22-0l—- 2045 J
' i
I o . o - 4 L
_— HA00379 /4 WIRE/ TERMINAL ASSY.  [HOLDEN CORDBS &
. _ “o0372 /5 —— —_ '—T - 4
— + + 4 - -
— — . + - ~ 4
| 4 4+ o . I
I 4 : N - " _
|BLI £ RLS ., 1330018-1 |RELAY 2P2W 7v HOLD-IN _PEB - SEE DRAWING 2
Rz ¢ RLD . .330019-| |RELAY 4PZW 7v HOLD-IN | Pd 8 | SEE DRAWING 2
- . . . .
- . i . N N
- AloIoe =5 |COMPONENT PCB s G {
I
- Aloizz- 4 |RELAY PCB . e \
—_— - l‘ + J G
I i ; . SR
- 450 185~ ! | SOCKET PLATE Vo | !
B 450241 - | | RELAY BRACKET : o ) ) 1
_ ‘ L e
b—— — + - —
- 540002 226wG TWNED COPER WIRE D A/R
S40008 f7/a PTFE INS. WHITE \WIRE | 140 mm
NOTES DAL
10.2.33. dotron ..
SEE SHEET 3 FOR LATEST ISSUE ORAwWN “_ TITLE
— TSoR LATET 1 . 1 1 - “T e REAR 1npuT / RATID
et i . AssY (O8I
A e APPROVED
OATE [ DRAWING SHEET
om0 J } - \i““ - DATE HUMBER 400506 I 6 o 8

Jw. 1i6a



DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No Per Assy.
c24 120015 120bF 2% 25v POLYSTYRENE SOFLEX Hs ]
c25 102471 4106 Soox Cue D ERIE =1 2. o
C206 1500 16 lwF 20% 36y DIP TANT | UNION CARBIDE KIROE3S -
c27 150002 |OF  « dev " " " KIOE1G - -
c28 102220 22pF  500v CER DISC ERIE :fe]] 3 )
c29 150016 LoF _ 20% 35V DIP TANT | UNION CARBIDE KIROE 3% — B
c30 NOT USED B -
C3| 1100Q5 \-Olpr 10% 250v POLYESTER |MULLARD C280AE /PIOK | -
c32 120020 lzaonF 109 63V POLYCARB | ASHCROFT A2B2211B ! =
€33 150014 . G@uF 20% 35y DIP_TANT | UNION CARBIDE KRE&R E 35 : |
cas 101103 .Oluf 250v_ CER DISC |ERiE g - -
c35 150002 10p0F 20% 16V DIP TANT L UNION CARBIDE _|KKpEl6 - .
c36 101103 .OluF 250v CERDisc  |ERIE 8ol = :
c37 | 1w2220 22hF 500v CER DISC w - :
c38 102221 |290kF SOOV v ; 2 -
c39 101 1032 *OluF 250y v " . ‘ -
C40 NOT USED _  _ _ -
c4! 110027 3n3F 20% 100V POLYESTER| WIMA FKS2MIN J
c42 10247 | 47OpF _500v CER DISC ERIE 80| - -
c43 - 102101 |100pF s500v CERDISC. | * 801 —
c44 150002 _|IguF 20% lév DIP TANT _|UNION CARBIDE KIOEIG —
C45 L s00t16. oF 20% 35v « | " " KIROE 35 — -
(oF:1" 102220 22 pF_500v CER DISC ERIE 80! — .
NOTES. oATE
' 13.12 .82 datron e~
SEE SHEET 2 FOR LATEST ISSUE On A “ . TTLE
- B =y 108! DIGITAL -
o S ] PCB. ASSY. i
- —] == I= 4005% |97Te]l .
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED '
PART No. MANUFACTURER PART No Per_Assy .
c41 150004 |OOWF 20% V3 DIP_TANT. UNION CARBIDE TkicOE®V3 - '
cas NOT USED B - | -
C49 101103 .OlwF 2S0v CER.DISC !TT . '
cso 102101 I0OpF SOOv CER.DISC |ITT :
(5-1] 102101 I0OpF SOCOv CER. DISC TT -
€S2 102101 I00pF 500V CER Disc [T . _
cS3 102221 rzzop-s Soov CER.DISC ERIE N !
[ S AU I
I B I [ S
L i
S U R o o o
(N N |
- - :__ SR N 5 U S
i — | —
NOTES. one B
Test iss Mgﬁtfgﬂ__::‘;z,‘
T 2 FOR LA Awn TITUE
s  w  m S | = 1™ 081 piaITAL
weo | L L pPcB. ASSY
= e | T JEEY 400526 |s v 16 l




a =

.

AR EEEEE=EAESN

! H T
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MAND A THHER S No. USED
PART No MANUFACTURER AT NG Per Assy
| k93 . NOT USED ) v T ]
| R94 000102 Ik 5% AW CARBON  MULLARD CR25 ~—%‘ =
| R95 000472 A4K7 - . o ‘ —.
| R96 o00Io2 10k - ] -
| R97 _ooozez k2 . R —
R9B . 000101 IOOR ; “ e -
| R99 . 000104 100k 5% Yaw CARBON i * —
 RICO L NOT USED i —
| RIOI . _NOT USED ) ) =
RiIO2 , 000103 IOk 5% Yw CARBON  MULLARD  Icres —
LCE , 000222 2ke - " i~ B -
| ? b
I f - _
ANl 1090046 IOk x7 2% NETWORK |BECKMAN 764 -1- RIOK 5
AN2 NOT USED L -
AN3 090046 10k x7_ 2% NETWORK BECKMAN 7G4 -1 - RIOK —
AN4 B NOT USED
ANS 090046 1ok x7 2% NETWORK BECKMAN 764 -| - RIOk -
ANG 090046 10k x7 2% NETWORK BECKMAN 764 - ) - R10k -
AN7 090046 10k x7 2% NETWORK BECKMAN 764 -1 - RIOK -
NOTES. OATE
13.12.82 dotron e~
SEE SHEET 2 FOR LATEST ISSUE uu-u“ . TITLE
= w = lo8l PTG,
SATE N DRASRNG eeamr
— oare = 400526 |6 v
AR. 2308
DESIGNATOR DATRON DESCRIPTION PR!“CIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Por Aesy.
4] 150002 10 ,F 20% |6v_DIP_ TANT UNION CARBIDE KIOEIG 13
c2 150002 [IOuF o »n = " . " -
(o) 150002 IOy = » - " - . . -
4 50016 1 L F o 3Bun v KIRO E3S G
cs 1100 13 || auf 1% 250vPOLYESTER | MULLARD c280 AE[PIOOK 2
Co 101103 - OjwF_250v CER Disc ERIE 8ol S
c7 150006 47uF 20% lov DIP TANT |UNION CARBIDE K4RTEIG |
c8 NoT USED -
c9 150002 [OuF 20% 16v_DIP TANT _|UNION CARBIDE KIOE!G -
Clo 102101 100pF 500v _CER DISC ERiE 80l G
ol Is0co2 10 uF 20% I6v DIP TANT _|UNION CARBIDE KIOEIL -
clz 1500 16 | WF » 35y " “ " KIROE 35 —
Ci3 1S0002 10 uf v [ KIOE |G -
Cla 11001 3  |o-l,F 10% 250v_ POLYESTER| MULLARD C280AE/PIOOK. _
cis 150002 16,F 20% I6v DIP TANT _|UNION CARBIDE K ROE |G —
Cle 102102 InF  500v _CER DISC ERIE B0l !
ci7 1S0002 | OLF 20% l6v DIP TANT |UNION CARBIDE KIOEIG —
c18 150002 1OpfF v “ “ . " —
c19 IS00 |16 |pF 4 35y " KIROE 8% -
C20 150002 [OuF 4 " KIOEIG —
(o7]] 102 10| 100 500v CER DISC | |ERIE 80! -
Cc22 NOT USED ‘ -
C23 130059 470pF 2Y2% 25V POLYSTYRENE| SUFLEX HS® 470 /2% -7 /25 |
NOTES. oATE

SEE SHEET 2 FOR LATEST ISSUE

datron e~

o

BATE

13.12.82
DR A “ . TITLE
oo IO81 DIGITA
* PCB. ASSY.
DRANRNG
L

DATE

400526 |7 "y




mar

DESIGNATOR DATRON DESCRIPTION PRINCIPAL ‘umuncwnen's No. USED
PART No. MANUFACTURER |PART No.

Per Aesy.

-

M 28001 | |DUAL D FLIP-FLOP MOTOROLA 2
M2 29 0022 | QUAD BILATERAL SWITCH _ MCI40!éBc,P I
M3 2800 24 “mcias0sBcP |7
e scogs | » oo e =
_ 28 00O 24 LI L S R -
Me | 2socoz24 |- vttt : =

7 QUAD LATCH | McC 14076 BCP E
M8 _ B __ R . _ =
M9 N e S — I -
MI0 o TWM'_’{V}UFFE I — MC 14503 BCP -
MIt s |QUADLATCH .4 MC 14076 BCP -
MI2 | 280 ois5 | " [ " -
Mi3 - 2830044 BINARY UP/DO boWN “COUNTER . __IMcl45le BCFP 2
Mi4 " W v " " -
MI5 29000 TIMER - ASTABLE SIGNETICS NE 555V | 3
Mio ) 270058 DU&L{_—»o_F_-‘LQEcoDEK__ NATIONAL 74 LS55 !
M7 | 270048 |QUAD 2 /P NAND GATE | NATIONAL 74 LSOO 12
MIg - 290 120-19C|2532 EPROM PROGRAMMED; DATRON o TMS 25321290120 -1SS ]
M9 28006 &= 1]256x48!T STATIC CMOS RAM | SEE DRAWING 2
MNOTES.

12.12.82 datmn cLecTnomas Lo

280024

270055

SEE SHEET 2 FOR LATEST I1R8UE DRAWN . TITLE
1 1 1 1 ————————-—Jc,, ‘ JO8l DIGITAL
= - SO SS—— PCB. ASSY.
__— T B - DR ARG Tad
:: — L____a::m“ et 400526 i 12 b }'
AWM. 1MAa * 4
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED !
PART No. 1 MANUFACTURER {PART No Per_Assy
M20 2800 6b-| |256%4 BIT STATIC CMOS RAM| SEE DRAWING -

—_—
DM 74LSIZSN
MC40I138CP

QUAD TRISTATE BUFFEE
DUAL D FLIP-FLOP
A-D CHIP FERRANTI

TRI-STATE HEX NON -INV. BUFFE MOTOROLA

28 O 024

28 0 006 K FLIP- _ R

-19C|2532 EPQOM PROGI?AMMED DATRoN

M3l [K x 48IT STATC cMOS RAM SEE DRALJ ING _
M32 @cD/ DECIMAL DECODER Ls #NATIONAL )
M33 DUAL 4 /P AND GATE . "

M34 DUAL 4 I[P NAND GATE

M35 ] L|oC|2532 EPROM PROGRAMMED LDAT_Q_

M 36 | K_x4BIT STATIC CcMos QAMWL SEE_DRAWING
M27 _ |@QUAD BILATERAL SW SWiTcH | MOTOROLA
M33 . TRIPLE 3 1/ NORGATE | MULLARD

M39 | Hek Ihverrer  |MOTOROLA
M40 | QUAD 2 1/P NOR GATE MULLARD
M4l NOT USED '

M4 2 Jr NOT USED [

NOTES oate

=10

13.12.82

TiTCE

108! DIGITAL
PCB. ASSY.

ra 400526 |43 " |

IR




MANUFACTURER'S

DATRON DESCRIPTION PRINCIPAL No. USED
PART No. MANUFACTURER PART No. Per Assy.
40 0 379/ 1| WIRE/TERMINAL ASSY. 7
Ny, -) NOT USED -
X1 BOO O 20-! |1-6384 MHz CRYSTAL CRYSTAL ELECTRONICS STYLE D r
620003 |SOLDER PCB TERMINAL LUG | HARWIN H2105A 5
@20007 TEST POINT TERMINAL MICROVAR ¢ 30 24
6320030 STANDARD STEATITE INSUL.BEAD PARK ROYAL PORCELAINS | TYPE Ne | (185WG) 2
54000 8 7/-2 WHITE PTFE INSULATED | IkVrms TO BSG2I10 TYPEC 260mm
59000| SLEEVE MAX CABLE 3.0 HELLERMANN ELECIRIC HIS x 20mm BLACK HELSYN |
590000 HEATSINK SLEEVE @ 2-4 R.S. pR HELLERMANN 399-495 or LVR24 20mm
coloo2 GOLD PIN & 1-47 PCB MNT| AMP 60803-| |
602003 GOLD SOCKET & 1-47 CRIMP| AMP 60983-| [
cl3009 4BA SOLDER TAG BRASS TIN|PL. |
N )
M A
B
noves. .
13.12.82 datrm ELECTROICS LTD
SRE SMEET 2 FOR LATEST 480US s |1 Tie
- CHECKED 108, D’GlTAL
X PCB. ASSY.
== == 400520 |, ", o
Euu ’
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No Per Assy
M43 290003 TIMER - ASTABLE SIGNETICS | NE 533V B
M44 270048 |QUAD 2//P NAND GATE | NATIONAL 74 LS00 -
M45 270050 | HEX INVERTER o __l7aLso04 .
M46 280025 _ |QUAD BILATERAL SWITCH | MOTOROLA MC 140 66BCP -
M47 280070  |DIVIDE-BY-8 COUNTER/DIVIDER MULLARD ___|HEF 4022°P |
M43 280071 |TRIPLE 3 (/P NoR GATE | " __ ___lHeF q025¢ -
M49 280023  |QUAD 21/P NOR GATE _MOTOROLA __ __  __|MCI400I B8P !
M5S0 o NOT USED ! o R -
M5! . _|nNoruseo [ B -
MS2 270056 2 1/P NAND GATE | NATIONAL 74 1S 30 [
MS3 . _28300¢0C! MIcRO PROCESSOR CHIP MOTOROLA _IMceBo0OL |
mMS4 270023 QUAD 2 I/P NAND GATE NATIONAL o 7437 |
MSs | 270054 |QUAD 2 IJ[P AND GATE " o ) 74 LS O8 2
M5Se 270054 | o - " . u " -
M57 2700 57 |PUAL JK_FLIP-FLOP " o 741576 ]
M58 28 0009 HEX INVERTER /BUFFER | MOTQROLA _ | MC14049 2
M59 280009 HEX INVERTER/ BUFFER | MOTOROLA _ MC 14049 -
Mé0, Me2 26003 ! VOLTAGE DETECTOR (NTERSIL Iclg2ll 2
Me! 1290003  |TIMER- ASTABLE SIGNETICS .. _.__|NESSSV -
Sl NOT USEN B ] N -
s2 NOT USED L L -
'S3 NOT USEDd b -
NOTES. P
, 13.12. 82 dotran weee
SEE SHEET 2 FOR LATEST IZSUE . R onawn “ . TLe
- ] PTPrTS 108| DIGITAL
wee. - PCB ASSY.
:} BaTe o— 400526 I|4 "::' 6
A0, 1)0e
T .
DESIGNATOR DATRON vDESCRIPT!ON PRINCIPAL ‘!MANUEAC!UHER;S No. USED
PART No. MANUFACTURER PARI No Per Assy
L 370004 100 uH R.F. CHOKE | SIGMA . sciofico . 1|
590004 SLEEVE— PTFE HELLERMANN ELECTRIC FEIO AR
S9005S SLEEVE & 1-0 SiL . RUBBER o .o J,THIS CONT. BLACK 10mm
540002 22 swe. BTC WIRE ) S N AR ]
920048=1 |BUS STRIP MEKTRON . _iM823 14 7 3F |
©I3018 - |4BA_NYLON WASHER . I 2
30093 COMPONENT CLIP RICHCO LKkUu-8 !
606005 CLIP FOR_605002. ANTIFERENCE _ |Rc74 3
Ji,J2 ., Ja 05002 16 WAY DiL. LoW PROFILE SKT. JERMYN OR ANTIFERENCE A23-200I/Y oR ICN-163-53 3
6050 65 2B WAY DIL, v " v |AUGAT ] 328- AG39D |
6050690 114 WAY DL, SOCKET ASTRALUX oR JERMYN |ICL 143 -S3T 22
.l eosoe&l_ 16 WAY D.1.L. SOCKET " " lcL 163-S6T ] 24 |
L ] ©05050 @owaAYDIL SOCKET - AUGAT [240-4A639> L ]
S L 605063 22 WAYDIL. SOCKET | AUGAT 322 - AG390 z
L 605064 24 WAY DIL. SOCKET HE 1324 — AG39D 3
[ 605062 |18 WAYDIL SOCKET oo |pve-AG3sD 2 |
L3 604 037 |PROGRAMMING CLASSIGO PLIS|  * 8136-47568 L |
B 605 0 59 8WAY D.l.L. SOCKET [ASTRALUX ICL-083-56T |
V5 | 605052  |8way roLaRised sockeT | ¢ 22-0]- 2085 |
|l el7010 NYLATCH PLUNGER | ORBER FROM CJ FOX 4 SONS HN3P -32-4 -] 8
L lel701l NYLATCH GROMMET “ " “ |HN3G-32-1 8
M3 | 60510a |24 WAY DILSOCKET .GOLD CA __JCA -245 - i0SD !
410 096-10|Pc8 : !
NOTES. el
e 0 e s s | OOUDN e
T T T e 108/ DIGITAL
S A T — PCB. ASSY.
e —i - R —{E5F 400526157 ¢
A . _ S o 1. _
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DESIGNATOR DATRON DESCRIPTION ) PRINCIPAL MANUFACTURER'S No. USED
PART No MANUFACTURER PART No. Per Assy.
D! 20000I 75mA TSv 6P.Si. DIODE FAIRCHILD IN4148 10
02 200090! 75mA TSv GP. Si. DIODE FAIRCHILD IN4-148 -
D3 20000! 7SmA TSv GP. Si. PIODE FAIRCHILD IN4148 -
D4 20000l 76mA TSvGR S| DIODE  |FAIRCHILD | INAI4S —
bS 200008 200mA 125y LL si DIODE |FAIRCHILD INASBA 1
bé 220010 Si HOT CARKIER DIODE | HP - HSCH 1001 /ING263 !
07 NOT USED - | -
o] NOT USED - -
ox NOT USED . =
Do 20000I 75mA TSy GP Si. DIODE  |FAIRCHILD INAI4S -
bit 200001 7SmA 1Sv GP. Si. DIODE  |FAIRCHILD IN4148 -
D12 200002 |A.5Ov. 6P.Si. DIODE  |FAIRCHILD B IN4OOI 2
013 213006 SV sW ZENER | UNITRODE B TVS 50S !
Did 20000 7SmA TSy GP. Si. DIODE | FAIRCHILD ING 48 —
bIs 20000l 75mA 75v GP. Si. DIODE |FAIRCHILD IN4148 — ]
Dié 200002 IA. SOv. GP. Si. DIODE FAIRCHILD INAOO | —
bI7 20000l Si 6P DiobE FAIRCHILD IN4 148 -
Dig NOT USED —
DI9Y NOT USED -
D20 NOT USED .
D21 20000 75mA 75v GP_Si. DIODE FAIRCHILD IN4I48 —
MOTES. YT
12.12.82 datron .
.: SEEY 2 Fm' WATEST ISBUE :‘:D [L AL |08| DlG|TAL_
vy pPcB8. ASSY.
= ZZF 400526 | 10" 6
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No MANUFACTURER PART No Per Assy
Ql 240001 Si NPN TRANSISTOR NATIONAL BC B4 3
Q2 240001 4 v RO " e -
Q3 240007 - .- " o 2N3G46 2
4 _NOT vsep - S -
Qs 240006 'si NPN  TRANSISTOR | NATIONAL o 2N3904 3
Qe 1 250004 _|si PNP v [ 2N3906 3
Q7 | 250004 LR S B S L -
Q8 I . _inorusep . B -
Q9 [ NOT USED ; ) -
Qo N NOT USED . . . -
Qn | 2400006 Si NPN-  TRANSISTOR  (NATIONAL 12N3904 o _E -
Q2 2500 ! L PNP " .o BC 327 SO S S
Q13 , 240007 " NPN " . 2N3G4G L T ]
1Ql4 . 24000 | A " . 8C184 J[ T ]
Q15 240006 ¢ : ; [2N3904 B B S
Qe 250004 |v PNP . .o 12N3906. e T
- 1. ' [0 I T I
— N . L
| 4 I , - - ]
S —— ? R
— - — f - e e —
NOTES e -
- 13.12.8 datran e
SHEET 2 FOR LATEST ISSUE DRAWN LIS
- T B T T;:.TLL;“:— lIoal DIGITAL
1T - T T PCB. ASSY.
e — . R S T ot 400526 ]H T

LW 116a




Fig. 3.52 FLOWCHART OF SELF-TEST ROUTINE
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m EEEEEE———— L —. — —— ——
> F—-—
TEST DCASQLATOR™,  Fail ~No< IS AC FITTED ?
( TEST KEY PRESSEID Pass Yes
TEST AC
TEST DC ISOLATOR Fail CONVERTER Fail
1V RANGE *1V RANGE
INHIBIT KEYBOARD
EXCEPT MANUAL :
Pass Y Pass
TEST DC ISOLATOR TEST FOR UNCORRUPT
Fail AC CONVERTER Fai U RUPTED Fai
10V RANGE ai ,CONVERT ail CALIBRATION Al — l
SIonE ARG
FILTER STATUS Pass Pass Pase DISPLAY 'FAIL’
DISPLAY 'ERROR 5 DISPLAY ‘ERROR 7' Fail
; INPUT ZERO '
RESET A-D ADD 'V’ LEGEND . ADD '~ LEGEND STQRE Y
TO DISPLAY TO DISPLAY Pass
WAIT UNTIL EITHER WAIT UNTIL EITHER
‘J”e;g Of LTEST ) @ ORr DISPLAY 'PASS’ DISPLAY 'IP-0’
CLEAR ALL INPUT | IS INPUT .
KEYBOARD L.E.D’s %ﬁ
EXCEPT TEST
& —g— [ 2 -t .
— —g-
EXECUTE DISPLAY
TEST ROUTINE CANCEL
TEST KEY L.E.D.
~No— IS OHMS FITTED? #
No<” IS RATIO FITTED Yes
r AND SELECTED ?
TEST OHMS The Intrument is returned to the
Yes MEASUREMENT Fail—»—— HOLD mode with the last selected
i 10MN RANGE range.function and filter modes
selected
Y ADD ‘%’ LEGEND Y Pass ,
TO DISPLAY | DISPLAY 'ERROR 6
ADD ')’ LEGEND
I § TO DISPLAY
WAIT UNTIL EITHER
J @ OR [TEST
IS INPUT
g
— —

1/—47

Lol A\ s

eb P

-‘77-'?/65.

S



! |
2
DRAWING No. | 3 [ 4 l T I
890043 6 | 7 s CHANGES
"DATA TO DISPLAY ECO 1267
- . 2 €2 DIGIT MOD
. DATA TO PROCESS ERAOR READOUT REQ® A/D AEADY &:ga-?—:_NWL
JR 8.2.82
P T T T T T
r
| QPOWER ) C SYSTEM | iyt - —_—_—_ e ————
A | ON CLEAR | l I | SDAT | 1
I | i | CALABRATE RAW| | |
I | l | READING I
| CLEAR I I | | | P
| N.V. RAM | BINARY TO BCD l ! ! '
I | | [ ! UPDATE ! COMPUTE ERROR !
T
| I | i —T | } CALIBRATION | ON S1GNAL CO&PU;?"E:RLOR |
| | | [oune sco o ‘ i ' T '
| INITIALISE | | |commecTResow | | PDerE | |
I NO /P 2ERO COMPUTE ERROR !
] — - — = l_'i“;r I ! 1 ' SERVICE. ! | o e |
- l co l Req® ! | REFERENCE |
|| oummrece | | ware smnon | | . .
G
| MENT MESSAGE | | CORRECT FOR | l :
- l l /P ZERO | COMPUTE
| | | | TOTAL ERROR :
I i ! | |
: DISPLAY | : ! gggg (1081)= /
I -———= R NS
B | | : N R -
______ RANGE UP \F RANGE
r ————" !__ _ UDAT | — T | AvToRance roWt-Arteiaind |
| : e e T ) N @ SMALL SIGNAL |
| ]
| UPDATE AfD | I I
CONTROL | |
I | DIGITAL FILTER
| FOR HIGH |
| i‘ | | RESOLUTION I
| PR I |
: |
- | !_:/o STATUS I : |
1 SCAN | | ! I
I L | | ]
i R l— - | | : .
e ————— e |
I UPDATE RUN/CAL | AVERAGE FOR
| |
| STaTuS | DATA READY H MODES A2vA3
| | FOR O/P | (071, 1081) |
| ] i ! o/P DATA Via l : l |
1/0 OPTION v |
I ] ser ? ! ] !
c | ERVICE REQ] | ! }-— e e 1 } compure poLLiNg oA |
e RAGH
| [EreRTYoReERI vMCL | | I 1 @oer, 1071, 1080) %c;:, Al\:') s
—— —_ Vv - _— INITIATE t 1 |
_—— | caieration ™ VKBC |
* 1/0 option | | ' !
) T ——— | UPDATE MAX |
l : —— === | , OR MIN VALUE | :
' REYBOA ' 7
o L2 0nS, ~ VKBZ | !
| |
REMOTE REMOTE | |
PROGRAMME /P :._. __________ | _1- l LIMIT CHECK |
- 1 DETERMINE
OPERATION I SET COMPUTE I | SATR (nor 1081) I
| 1 F—>1 ~ FuncTion ™ | bm———————— — ——l’-———l
! | VKBY | I UPDATE !
o o —— o —— 9 | | CONTINUOUS |
! | ! | | AVERAGE | ————f————————— -
INTERRUPT | MODE coNTROL| Q71 OniL
| G | - i B : | ' o] | ROAT)
| | | GET DATA VALUE ! | A/D
| | _ i | e L e/ | i | READING OR MAX | | :
/0 OPTION | - OR MIN
D | [ l/O 1 | KYBD | TRIGGER | ! : ' { I
| | option | | _—(n CONTROL. | o I | cLEAR A/D |
. l ! FRAONT PANEL ] LOCAL ‘ AN.HOLD RANO) I | | |
| | /P i oETERMINE | FILTER CONTROL. VEK Bx’ | comMPuTE I | |
I | 4 |service 1/0 1+ OPERATION \ : | | 1061+ 1671 ONLY | | I
INTERRUPT ) FROM I/P BUFFER g . FILTER . | T | | .
| | | | CONTROL | | [ r \ :
| i | | ! | N
COMPUTE 0B
|| [ ! I | { | (1061 ONLY ) | : :
I | | LIMIT CHECK 810NLY ]
[ . UPDATE —T | | COMPENSATE CORRECT
FOR
L | : I - B : I FUNCTION . { : 1 : { LINEARITY Al ERATION :
|~ T - — 1 | SET OVERLOAD SET UNITS |
KEYBOARD | FLAG RESOLUTION | | |
| ? | | | , ' l |
. |
| N I | I b 1P seLecTiON | !  E——————— | . : DaSET SLAG I
| | | | | | PROCESSED |
| | | | | « SET FLAG . | 1 |
| ADD KEYBOARD | | | : I DATA TO DISPLAY | | |
/P TOI/P | UPDATE e L T pp——— | )
| BUFFER | | | L] RANGE | ‘ L_SCMP |
i | : | N S R
E 1 L i !
T e - . .
| -
] | - ' datron
RETURN FRO
: INTERRUPT" | ELECTROM
NIC.
oo _Jmo, I s’
- DIM| S IN TOAERANCES
1Z -1 - 82 i LIMETRES DECIMAL T0 2 PLACES + -1mm | MATERIAL ASSY DRG & | . NORWICH
CHECKED DATE SCALE WHOLE DIMENSIONS. + e — PARTS LIST | DRAWING Ne.
5. 9-2-83 AR« o s CIRCUIT DIAGRAM MASTER 89
APPR. ; FINISH
e o NOT 1O B\EEALED f_UNLESS OTHEAWISE STATED | CHECK PROCEDURE PROGRAM SOURCE 0043
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Pee s oo ANE 43 Jo-1s
RIB 1K
- Ji-iz o3 3 lie a1 59 |7 p/f,,\’fwl
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R4 1K
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