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SECTION 1
CALIBRATION

1.1 INTRODUCTION

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

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

1.1.2 The Essentials for Good Calibration

Temperature - So that the instrument can meet its
specification over the quoted temperature range, the temp-
erature environment should be stabilised at 230C 1+ 10C.
In addition, temperature gradients around the instrument
should be considered, therefore calibrate the instrument in
its normal operating position and allow plenty of room for
ventilation.

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

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

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

Guarding - It is preferable to arrange for the DVM to
be calibrated with ‘Guard’ connected to ‘Lo’ at the DVM.
Furthermore to arrange for the ‘Lo’ terminal of the DVM
to remain at ‘earth’ throughout and let the calibration
source float. If the front panel input terminals are used
then ‘Guard’ is permanently connected to ‘Lo’ internally.
If ‘Rear’ panel input is selected then ‘Guard’ can either be
connected locally or remotely. If a remote guard connection
is desirable then examples are shown in the User’s Handbook..

1.1.3 The ‘AUTOCAL’ Process

1.1.3.1 General

The Datron ‘AUTOCAL' process means that complete
calibration of AC, DC 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 calibration
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 instrument is able to resolve to better than one
least significant digit displayed.

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

1.1.3.2 Procedure Outline

- Select the ‘FUNCTION' and ‘RANGE’ to be cali-
brated.

If the instrument is to be manually calibrated,
set the rear panel address switch to 31, i.e. all 1's.

Insert the key into the 'CALIBRATE ENABLE’'
keyswitch on the rear panel and turm to the ‘CAL’ position.
{The ‘Cal’ legend will be displayed on the front panel,
the operation of the keys in the ‘MODE" group changes
to that indicated above the keys and the ‘MODE’ functions
are automatically cancelled).

- Connect the calibration source to the input terminals
and operate the keys shown in the tables in the following
pages. When a calibration key in the ‘MODE’ group is
operated, its associated L.E.D. indication will tight and
will go out when the calibration operation is executed.

- When alt calibration is complete, turn the keyswitch
to ‘RUN’ and remove the key,

1.1.3.3 The Five Calibration Keys

When the instrument is in the calibration mode of
operation, as described in the procedure outlined above,
the five keys in the front panel ‘MIODE’ group operate as
labelled above the keys.

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

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



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

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

‘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 1.5.

1.2 DC VOLTAGE CALIBRATION

1.2.1 General

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

On each range a ‘Zero’ and . ’'Gain’ calibration is
required for each polarity of input. The two ‘Zero’ calibrat-
ions are included to overcome a possible zero difference
with the polarity setting of the DC calibration source.

If the ‘DVM Reading After Calibration’ is not in
accordance with the table, repeat operations of the same
Calibrate key are permissible. Where no tolerance is shown
in this column, only the exact reading quoted with an
occasional least significant digit showing is 10 be expected.

1.1.3.56 ‘AUTOCAL' over the Bus

Each of the five calibration operations can be control-
led using the IEEE bus. This means that the instrument
can be entirely calibrated remotely or under program
control. As mentioned in the 'Procedure Qutline’ for a
manual calibration, the rear panel address switch should
be set to 31, i.e. all 1's. When a bus calibration is required
the address switch must be set to the address number
assigned to the DVM in the system. More details of cali-
bration with the bus are included in section 1.6,

1.1.3.6 ‘Err 4°

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

In the case of ‘Zero’, ‘Gain’ or “AcHf’ the Calibration
Source should be checked and the same Caiibration key
repressed, If ‘Err 4’ follows ‘Lin’ or persistently appears
following ‘Zero’, ‘Gain’ or ‘AcHf’ then an instrument
failure may have occurred. Therefore either consult our
Customer Service Section or the Servicing Section of this
Handbook.

1.2.2 Equipment Required
- A copper shorting link.

A DC Calibration Source. e.g. — Datron 4000
Autocal Standard.

1.2.3 Checking Accuracy after ‘AUTOCAL’

To check the accuracy after ‘AUTOCAL’ the 'Specifi-
cation Verification’ section of the User’s Handbook will
be useful; it provides tables for quick reference of accuracy
on all ranges and functions in displayed digits.



DC VOLTAGE CALIBRATION
6% DIGIT (1065A only ~- “Filter” selected}

5% DIGIT
a8 . . . 3
. . Calibration . DVM Reading
Step Cgllgrr:ttig): Source SE‘X?: Ca|'|<brate After Remarks
P Output _ 9 ey Calibration
1 Linearity Copper DC,10 ‘Lin’ <10 digits This calibration step
shorting Filter may take around 30
link seconds to complete
2 10V Range +0.0000V DC.10 ‘Zero' +0.0000V
Zero
3 10V Positive +10.0000V DC,10 ‘Gain’ +10.0000V
Full Range
4 10V Range —0.0000V DC,10 Zero’ +0.0000v
B 10V Negative —10.0000V DC,10 ‘Gain’ —10.0600V
Full Range
6 1V Range +0.00000V DCA Zero’ +.00000V
Zero
7 1V Positive +1.00000V DC ‘Gain’ +1.00000V
Full Range
8 1V Range —(.00000V DC,1 ‘Zero’ +.00000V
Zero
9 1V Negative —1.00000V DCA ‘Gain’ —1.00000V
Full Range
10 .1V Range +0.000mV DC,.1 “Zero’ +0.000mV Wait for the reading
Zero +1 digit to stabilize before
operating ‘Zero’
1" .1V Positive +100.000mv | DC,.1 ‘Gain’ +100.000V
Full Range +1 digit
12 .1V Range —0.000mVv DC,1 ‘Zerg’ +0.000mV Wait for the reading
Zero +1 digit to stabilize before
operating ‘Zero’
13 .1V Negative —100.000mV DC,.1 ‘Gain’ —100.000v
Full Range +1 digit
14 100V Range +0.000V DC,100 ‘Zero' +0.000V
Zero
15 100V Positive +100.000Vv DC,100 'Gain’ +100.000v
_ Full Range
16 100V Range —~0.000V DC,100 "Zero' +0.000V
Zero
17 100V Negative —100.000Vv DC,100 ‘Gain’ —100.000V
Full Range
18 1000V Range +0.00v DC, 1000 Zero' +0.00v
Zero
19 1000V Positive +1000.00V DC,1000 ‘Gain’ +1000.00V Lethal voltages
Full Range present - increase
calibration source
in 100V steps if
possible
20 1000V Range -0.00v DC,1000 “Zero’ £0.00V
Zero
21 1000V Negative —1000.00V DC,1000 ‘Gain’ —1000.00v Lethal voltages
Fuil Range present - increase

calibration source
in 100V steps if
possible

[ . . . Y
. . Calibration . DVM Reading
Step %al |bratti|o: Source Slgt\:inr? Ca:},\b rate After Remarks
peratio Output 9 ey Calibration
1 Linearity Copper bC.10 ‘Lin’ <Z 100 digits This calibration step
shorting Filter may take around 30
link seconds to complete
2 10V Range +0.0000V DC,10 "Zero' £0.00000V
Zero Filter +4 digits
3 10V Positive +10.0000V DC,10 ‘Gain’ +10.00000V
Full Range Filter +4 digits
4 10V Range --0.0000Vv DC,10 ‘Zero’ 10.00000V
Zero Filter 14 digits
5 10V Negative —10.0000V DC,10 ‘Gain’ —10.00000V
Full Range Filter +4 digits
6 1V Range +0.00000V DC,1 ‘Zero’ £.000000V
Zero Filter +4 digits
7 1V Positive +1.00000V bCA ‘Gain’ +1.000000
Full Range Filter +4 digits
8 1V Range —0.00000Vv DC1 ‘Zero' +.000000V
Zero Filter +4 digits
g 1V Negative —1.00000V DC,1 ‘Gain’ —1.000000V
Full Range Filter - t4 digits
10 .1V Range +0.000mV DC,.1 ‘Zero' +0.0000mV Wait for the reading
Zero Filter +10 digits to stabilize before
operating ‘Zero’
11 AV Positive | +100.000mV | DC,.1 ‘Gain’ | +100.0000mV
Full Range Filter +10 digits
12 .1V Range -—0.000mV DC..1 ‘Zero' +0.0000mV Wait for the reading
Zero Filter +10 digits to stabilize before
operating ‘Zero’
13 .1V Negative —100.000mVv DC,1 'Gain’ —100.0000mV
Full Range Filter | +10 digits
14 100V Range +0.000V DC,100 ‘Zero' +0.0000V
Zero Filter +4 digits
15 100V Positive +100.000V DC,100 ‘Gain’ +100.0000V
Full Range Filter £10 digits
16 100V Range —0.000v DC,100 ‘Zero’ +0.0000V
Zero Filter ) +4 digits
17 100V Negative —100.000Vv DC,100 ‘Gain’ —100.0000V
Full Range Filter | +10 digits
18 1000V Range +0.00V DC,1000 ‘Zero' +0.000V
Zero Filter +4 digits
19 1000V Positive +1000.00v DC,1000 ‘Gain’ +1000.000V Lethal voltages
Full Range Filter +10 digits present - increase
caiibration source
in 100V steps if
possible
20 1000V Range —0.00v DC,1000 ‘Zero’ +0.000v
Zero Filter +4 digits
21 1000V Negative —1000.00v DC,1000 ‘Gain’ —1000.000V Lethal voltages
Full Range Filter 110 digits present - increase

calibration sourcd
in 100V steps if
possible




1.3 OHMS CALIBRATION

1.3.1 General

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

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

1.3.2 ‘Zero Resistance Source

For accurate ‘Zero’ calibration on Ohms it is
ESSENTIAL that a correctly connected zero source is used,

Figures 1.1 and 1.2 show the connections for front
and rear panel input respectively. It can be seen that two
arrangements are necessary depending upon the value of
the standard Resistor source being used,

It should be noted that a 4 wire connection is recom-
mended throughout,

1.3.3 Equipment Required

Datron 4000 Autocal Standard or a set of resistance
standards from 1008} to 10M§2 in decades; it is essential
that 10082 to 100k§? standards are 4 terminal devices.

1.3.4 Checking Accuracy after ‘"AUTOCAL’

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

10011 to 100k}

I+ 1 2 Y I#C§ /1\ 7777777777777777 Ty
HOoT———————————————— — Hi 04— —
Standard Coppt.er
Resistor Shorting
ests Link
________________ . L oo C
Lo O— ) Lo O— e
I_O__J e e L L L L ____-._ A I_o__]““‘ o m — — — — — e B
Fig.1.1 ZERO RESISTANCE SQURCE CONNECTIONS '
USING FRONT PANEL INPUT
_J
100101 to 100k N M and TOMO
I+ O /m= -~ - === === I I+ O o mmmmmmmm e o e
HoO————————————— — Ho—— '\_,’
Guard O— ™~ Guard O—9—
. Copper
- esistor | Shorting
N Guard O—JT el NGuard O Link
J

Loo—FF— - Lo O ——————————— —
I_O_[ S L L ol N I_O—J N oo N7

Fig.1.2 ZERO RESISTANCE SQURCE CONNECTIONS
USING REAR PANEL INPUT




OHMS CALIBRATION TABLE

6% DIGIT (1065A only — “Filter” selected)

5% DIGIT
[ o o _ DVM Reading
Calibration Calibration DVM Calibrate
Step o . s Setti K After Remarks
peration ource etting ey Calibration
1 .1k£2 Range 4 wire zero k$2, 1 ‘Zero’ +0.000£2 Wait for the reading
Zerg to stabilize before
operating ‘Zero”
2 Ak Full 10082 [1] k2, .1 ‘Gain’ 100.00082 Wait for the reading
Range Standard to stabilize before
Resistor operating ‘Gain’
3 1k&2 Range 4 wire zero k2,1 ‘Zero’ +.00000k 2
Zero
4 1k &2 Full Tk [1] k&2, 1 . ‘Gain’ 1.00000k 2
Range Standard
Resistor
5 10k£2 Range 4 wire zero k&, 10 ‘Zero' +0.0000k$2
Zero
6 10kS2 Full 10k [1] k§2, 10 ‘Gain’ 10.0000k 2
Range Standard
Resistor
7 100k 2 4 wire zero k£2, 100 ‘Zero’ +0.000k$2
Range Zero
8 100kS2 100kS2 1] k§2, 100 ‘Gain’ 100.000k£2
Full Range Standard
Resistor
9 1000k 2 4 wire zero k€2, 1000, ‘Zero’ +0.00k$2
Range Zero Filter
10 1000k 2 1000kS2 [1] k€2, 1000, ‘Gain’ 1000.00k£2
Full Range Standard Fitter 13 digits
Resistor
11 10M£2 Range 4 wire zero k€2, 1OML2, ‘Zero' +0.0000M£2
Zero Filter
12 10ME2 Full 10ME2 [1] k&2, 10ME2, ‘Gain’ 10.0000MS2
Range Standard Filter +5 digits
Resistor
-

[1] - With Standard Resistor sources it may be useful to use the ‘Keyboard” method of calibration

- see section 1.5

[ . . . . . DVM Reading
Calibration Calibration DVM Calibrate
Step 0 ) S Setti K After Remarks
peration ource etting ey Calibration
1 .1k&2 Range 4 wire zero k£, 1 ‘Zero’ £0.0000£2 Wait for the reading
Zero Filter +10 digits to stabilize before
operating ‘Zero’
2 Ak§2 Full 10082 [1] k&2, 1 ‘Gain’ 100.000052 Wait for the reading
Range Standard Filter 10 digits to stabilize before
Resistor operating ‘Gain’
3 1k£2 Range 4 wire zero k2,1 ‘Zero’ +.000000k<2
Zero Filter +4 digits
4 1k Full 1k€2 [1} k&2, 1 ‘Gain’ 1.000000k 2
Range Standard Filter +4 digits
Resistor
5 10k€2 Range 4 wire zero k£, 10 ‘Zero’ +0.00000kS2
Zero Filter +4 digits
B 10k£2 Full 10k$2 [1] k2, 10 ‘Gain’ 10.00000k {2
Range Standard Fitter +4 digits
Resistor
7 100kS2 4 wire zero k$2, 100 ‘Zera’ £0.0000k2
Range Zero Filter +4 digits
8 100kS2 100k£2 [1] k€2, 100 ‘Gain’ 100.0000k &2
Full Range Standard Filter 110 digits
Resistor
9 1000k 2 4 wire zero k£2, 1000, ‘Zero’ +0.000k$2
Range Zero Filter +4 digits
10 1000k 2 1000k £2 [1] k&2, 1000, ‘Gain’ 1000.000k <2
Full Range Standard Filter +30 digits
Resistor
11 10M£2 Range 4 wire zero k&2, 10ME2, ‘Zero' +0.00000ME2
Zero Fitter £4 digits
12 1OMS2 Full 10M£2 [1] k2, 10MQ, ‘Gain’ 10.00000M£2
Range Standard Filter 50 digits
Resistor

[1} - With Standard Resistor sources it may be useful to use the ‘Keyboard’ method of calibration - see section 1.5



1.4 AC VOLTAGE CALIBRATION

1.4.1 General

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

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

1.4.2 Equipment Required

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

1.4.3 Checking Accuracy after ‘"AUTOCAL’

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



AC VOLTAGE CALIBRATION TABLE

Calibrati Calibration DVM Calibrat DVM Reading
Step C? ! raj:lon Source Sett alé rate After Remarks
peration Output eHing &y Calibration
1 1V Range Copper AC,1 ‘Zero’ .000o0vV Do not select ‘Filter’,
Zero shorting link +1 digit Wait for reading to
stabilize before
operating ‘Zero’
2 10V Range Copper AC,10 ‘Zerg' 0.0000V
Zero shorting link +1 digit
3 100V Range Copper AC,100 ‘Zero’ 0.000v
Zero shorting link +1 digit
4 1000V Range Copper AC,1000 ‘Zero’ 0.00v
Zero shorting link +1 digit
5 10V Full 1OV rms AC,10, ‘Gain’ 10.0000v Select ‘Filter for
Range LF 500 Hz Fitter +1 digit remaining steps
6 10V Full 10V rms AC,10, ‘AcHf’ 10.0000V
Range HF 30 kHz Filter +10 digits
7 1V Full 1V rms AC,1, ‘Gain’ 1.00000V
Range LF 500Hz Filter +1 digit
8 1V Full 1V rms AC,1, ‘AcHf’ 1.00000V
Range HF 30 kHz Filter 110 digits
9 100V Full 100V rms AC,100, ‘Gain' 100.000V
Range LF 500 Hz Filter +1 digit
10 100V Full 100V rms AC.100, ‘AcHf’ 100.000v
Range HF 30 kHz Filter +10 digits
11 1000V Full 1000V rms AC,1000, 'Gain’ 1000.00Vv Lethal voltage
Range LF 500 Hz Filter 11 digit present - increase
calibration source
in 100V steps if
possible
12 1000V Full 1000V rms AC,1000, ‘AcHT’ 1000.00v Lethal voltage
Range HF 10 kHz Filter +20 digits present - increase

calibration source
in 100V steps if
possible, DO
NOT EXCEED
25 kHz




1.5 CALIBRATION USING ‘Keyboard”

1.5.1 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 b8 entered into the DVM before the
‘AUTOCAL' process is executed. The process is functional
during any calibration with a source of magnitude between
20% and 200% of the range selected, but it should be noted
that for equal magnitude source errors, calibrating at the
lower percentage end of range produces a higher percentage
calibration error. The ‘Keyhoard’ method operates for
both the ‘Gain’ and AcHf" calibration operations. An
example using ‘Keyboard’ to calibrate directly against a
Standard Cell is shown in the table below.

When 'Keyboard’ is selected the operation of the
‘RANGE’, ‘INPUT’" and 'FUNCTION' keys changes to the
numeric, decimal point, polarity and clear labels shown on
the front of the instrument.

1.5.2 ‘Keyboard’ with Negative Inputs

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

CALIBRATION EXAMPLE USING ‘KEYBOARD’

Calibration Calibration DVM Calibrate DVM Reading
Step 0 ti Source Setti K After Remarks
peration Setting etung i Calibration
1 1V Range Short- DC,1 ‘Zero’ +.00000V Short connecting
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 — +1.01816
Standard
Cell Voltage
4 1V Range Standard Cell - ‘Gain’ +1.018186
Calibration




1.6 ‘AUTOCAL’ OVER THE BUS

Al the calibration procedures covered in this hand- b5 ooni 7,"srg" jump to SRQ service routine
book can be carried out remotely using the 1EEE Bus. on interrupt
B: eir 7,128 enable SRQ interrupts from
Effectively, the five calibration keys are replaced interface 7
by five Bus instructions and these are used instead of the 700t hit ["BTXXXKXKX"'S)  check status byte S
Calibration keys listed in the Calibration tables on previous =@:jmp —1 obtained by service routine
pages. 8. dsp "Apply 1V & prompt operator to appiy
CONTINUE" calibration source on com-
An example of calibration with the Bus is given in pleting zero cal
the table below. A complete program listing for the same 9: @->S;stp
calibration operation assuming an HP9825 controller is as 100 wrt 728,"G1="" program gain cal. trigger
follows: — 11: oni 7,"srg”
12 eir 7,128
130 0F bit {"@1TXXXXXX",5)
={jmp —1
14: wrt 728, T@WH=" program to Internal Trigger,
Disable Cal. on compietion
@ dim DB[15] define 15 character string of gain cal.
variable 15 icl 728 program DV M to local state
1. clr 728 send ‘device clear’ to DVM 167 stp
{interface 7, address 28} 170 “srq’":rds{728) >3 SRQ service routine to read
20 wrt 728,"F3R3QTWI1=" program te DC 1V, SRQ status byte
Mode 1, Enable Cal. 18: red 728,D%
3. 8>S 19 iret
4: wrt 728,G@=" program zero cal. trigger *7717
CALIBRATION EXAMPLE USING THE BUS
[ Bus DVM Reading
Step Cahbra’gion Calibration DV.M Controller After Remarks
Operation Source Setting Instruction Calibration
1 Set DVM to — In Remote ‘Device Clear’ - Program DVM to
known state State predetermined state
CODXE@F3ND
O@QARSATI
2 . Set DVM to +0.00000V Calibration ‘F3R3QTW1=' - Program DVM to
DCV, 1v key to ‘CAL’ Function:DC V(F3)
Range, and Range:1V {R3}
prepare for | SRQ Mode 1 {Q1)
calibration | Enable Cal. {W1)
3 1V Range +0.00000v In Remote 'Ga= +.00000V Program ‘Zero’ cal.,
Zero State SRQ indicates when
calibration operation
completed
4 1V Positive +1.00000v In Remote ‘G1=' +1.00000V Program ‘Gain’ cal.,
Full Range State SRQ indicates when
calibration operation
completed
5 Set DVM to — In Remote ‘TOWGE=" — Program DVM to
internal State internal Trigger (TQ),
Trigger, Disable Cal. {W@)
Disable Cal.
6 - - In Loca! State, ‘Local’ - DVM in normal mode,
Calibration key free-running
to ‘RUN’
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SECTION 2

MECHANICAL DESCRIPTION

2.1 GENERAL

The 1065 has been designed to be either rack mounted
in a standard 19" rack (3%" (2U) height required} or bench
top/portable with integral tiit stand. An exploded view of
the instrument is shown in Fig. 2.1.

2.2 FRONT PANEL

The front panel incorporates the signal input termin-
als, input, function, mode and power switches and anumeric/
legend gas discharge display.

23 REAR PANEL

The rear panel incorporates the power cable input
plug and fuse, the |EEE Bus connector and address selection
switch, the rear signal input plug, the run/calibrate key-
switch and the calibration interval select switch.

24 EXTERNAL CONSTRUCTION

An overlay adheres to the front panel, it labels the
keys and retains a 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 provide
slots for the rack mounting ‘ears’ and locating points for
the structural foarmn covers. The bottom cover is fitted with
a tilt-stand and rubber feet, Earth screening of the covers
and guarding is provided by aluminium plates, heat-staked
to the inside of the covers with electrical connections
made by spring contacts.

25 INTERNAL CONSTRUCTION

An internal chassis is constructed from four printed
circuit boards, held together by connectors at each corner
and held rigid by two inner aluminium shields fixed hori-
zontally on the instrument’s centre line runping 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 side and centre pch'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
conhnections to allow operation in the ‘hinged-up’ position.

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

DIGITAL ASSEMBLY

REAR (POWER SUPPLY & REAR INPUT) PCB
ASSEMBLY

- REAR PANEL ASSEMBLY

POWER SUPPLY VOLTAGE SELECTION LINKS
R.H. SIDE PANEL

INSULATION SHEET
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SIDE EXTRUSION

DIGITAL INTERFACE ASSEMBLY

EARTH SCREEN

MOUNTING BRACKET
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BOTTOM COVER ASSEMBLY
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FIG. 2.1 EXPLODED VIEW OF INSTRUMENT
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SECTION 3

TECHNICAL DESCRIPTION

3.1 INTRODUCTION
The internal circuits of the instrument are built onto
eight printed circuit board assemblies shown in Fig. 3.1.

Each of these assemblies wifl be described in turn
by subdividing the circuit into separate blocks with a
detailed explanation. This should assist servicing to com-
ponent level.

DC ANALOG ASSEMBLY
No. 430421)

3.2 (Circuit Drawing

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

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

3.21 Analog Interface (430421 sheet 5)

3.2.1.1 Introduction

The Analog Interface provides electrical isolation
between the Digital and Anaiog circuitry. Latched data
from the microprocessor is passed through opto-isolators,
decoded and latched again on an analog assembly to select
function, range, test, average and the D - A converter set
up conditions.

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 placed into the DC, 1000V range until another range
or function is selected {See Fig. 3.3).

In the description which follows ({ID} is used to
describe an Analog Interface Data line signal which drives
the opto-isolators from the digital assembiy. (IA) describes
an Analog Interface Address line signal.

For both ID and IA:

logic *1" = + 5 volts
logic ‘0" = 0 volts

Firstly, all assemblies are deselected by placing
logic ‘1's on all the ID lines, then setting the |IA® and
1A1 lines tow (see Fig. 3.4), clocking the function select
latches {M20 Analog assembly, M5 AC assembly, M8
Ohms assembly, M1 Rear assembly from M17-3). Both IA
lines then return high. Secondly, the latches of the D - A
converter {M13, M14} are reset. The [D lines are set to
logic ‘0" and clocked on to M13 and M14 by a delayed
low to high edge from M17-4, originating from |A@ going
low. The delay makes sure that the signal from M17-10
has disabled the “F.E.T.” latch M21. Once again, the
IAD line returns to the resting state of logic '1'. Thirdly,
the DC analog circuits are enabled by setting all the ID
lines except for D0, then clocking M20 by a low to high
edge from M16-6 caused by both IA lines going low, Once
DC has been selected, the F.E.T. pattern latch is enabled
from M12-1, and the penultimate step is to load this latch
with 1000V range data from the ID lines {ID4 low, the rest
high). This is executed by clocking the ‘F.E.T. latch
from M17-4 once again, but this time being due to IA1
going low. The final step is to reselect DC as described
above.

- Y
AC REAR PCB
ASSEMBLY ASSEMBLY
FRONT PANEL
INPUT
DC ANALOG DIGITAL FRONT PCB
ASSEMBLY ASSEMEBLY ASSEMBLY
j\ s L IEEE BUS
REAR PANEL ASSEMBLY ASSEMBLY
INPUT
FIG. 3.1 PRINTED CIRCUIT BOARDS BLOCK DIAGRAM
\
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3.2.1.3 General Interface Update Sequence

Before the start of each reading, the analog interface
PLACE A-D undergoes a complete update. The series of events is the
'gggé‘lﬁfgﬁ same as the power-up sequence for selection of function

1 and range, as can be seen by comparing the two flowcharts
‘ {Figs. 3.3 and 3.5). When Ohms is selected, the DC Isolator

ALLDE%[@EEJL,ES is also used in the measurement procedure as seen in the
‘ following table.

RESET D-A
TO ZERO
l [ Type of Circuits Selected Use of D - A
[ SELECT DG Measurement ircuits Selects 58 O
I DC Voits Analog Assembly Not used
| LoAD DC
‘FET" PATTERN .
FOR 1000V RANGE AC Volts AC Assembly Frequency Compensation
' AL + DC Volts AC Assembly Frequency Compensation
RESELECT
2] Resistance Ohms Assembly Not used
and
END L Analog Assernbly _J
FIG. 3.3 ANALOG INTERFACE :
SEQUENCE: POWER-UP 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 assem-
bly, {vi) Load range pattern into £'s latch, (vii} Reselect
circuits selected in {iii) and (iv).

Note: Steps (v) and {vi) are used only when £2's is selected.

Flowchart 3.5 gives the above sequence for an chms
update. The general form of the timing diagram for the
above sequence is given in Fig. 3.6, the analog 'F.E.T.
patterns for each range of each function being given in

1A1

Appendix 1.
~
' | } i ] |
1 | _; | 1 |
A
o | Lo—o g _u J |
1__J L ___ S____J : | L
T, IC
D2 ____g.g_____J' : | L
_— = M - ——
- T
b3__J _._....._.g_g..-.._.._l : ! L
————— =TT Y
D4 L____gg___-J | -
os__| L___gg____; i ! L
————gf———— . :
IDS_...J 1_____%0'5_____1 ! : L
———QY
hl 1
o7_J b e i ' L
| !

E

i .
| ! |
| !
1AQ ! i | |
L ‘ '
f
| ! ! @
| Deselect all| Load/Reset D-A |  Select DC | Select 1000V |
|

I Functions | Converter i Range FET Pattern,
b 410 pS —|—— 270 pS ——t—— 270 S ~——— | #— 280 i § ——>#—— 260 pS ——=

|

®

|
|
|
' Reselect DC

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




r ™
SELECT kD
fTEINSR
| MEASUREMENT |
L___E‘_"%';E____I
DESELECT

ALL ASSEMBLIES

|

RESET D-A
TO ZERO

SELECT DC

LOAD DC RANGE
‘EET' PATTERN

DESELECT DC
SELECT 1

|

LOAD 1 RANGE
'FET'PATTERN

SELECT
DC AND 1

e

FIG.3.5 ANALOG INTERFACE
SEQUENCE: OHMS SELECT

4 )

3.2.1.4 Test

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

3.2.2 DC Isolator Section

3.2.2.1 Preamplifier Scaling (430421 sheet 1)

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

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

Range  Gain Q6 Q7 Qs Qg @10 RL1
100mv x316 ON OFF ON OFF OFF ON
v x3.16 OFF OFF ON OFF ON  ON
10V 2316 OFF ON OFF ON OFF  ON
100V *3186 OFF OFF ON OFF ON  OFF
1000V =316 OFF ON  OFF ON  OFF OFF
De OFF OFF ' OFF ON OFF  OFF

15

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

Reference should be made to circuit diagram number
430421, 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,
10ME2 input attenuator {R143, R1566, R149, R148) is
incorporated into the circuit. This is a matched set of re-
sistors for low temperature coefficient. The selection of a
lower range energizes relay RL1T (via Q33), causing resistor
chain R119-R122 to be in series with the Hi input. Should
an overload signal then be applied, the resistor chain
limits the current and the power dissipation is such that
1000V can be applied continuously.

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

The output from the DC lIsolator, test point (TP13}
is approximately 3.16 volts ( =+/10 ) for a full range
{100,000) input by the following methods (See Fig. 3.9):—

100mV Range Q6 and Q8 are turned on; all other F.E.T.s
are turned off and RL1 energised. Thus the
output of the amplifier is connected to its
inverting input via R108, R109, R110,
R111 and Q6, an attenuator chain of
+31.6, giving the amplifier an overall
gain of X 31.6 08 connects the preampii-
fier directly to the output.
1V Range Q10 and Q8 are turned on, al other
F.E.T.'s are turned off and RL1 energised.
The output of the amplifier is connected
to its inverting input via R108, R109,
R110, R111 and Q10, an attenuator
chain of +3.18, giving the amplifier an
overall gain of X 3.16. Q8 connects the
preamplifier directly to the output.

10V Range Q9 and Q7 are turned on; all other F.E.T.s
are turned off and RL1 energised. Q9
causes the amplifier output to be directly
connected to its inverting input, giving a
gain of unity. The output of the amplifier
is attenuated by 3.16 (R114, R115}
before being passed to the output via Q7
instead of Q8,

100V and
1000V Ranges

These two ranges select the 1V and 10V
ranges respectively but a -:-100 attenuator
{R149, R156, R143, R148) is inserted
between Hi and the preamplifier input
when RL1 is de-energised.



16

Binary coded
D-A data

See Appendix 1

'/'for 'FET. patterns \|

Y R 77777 7 MR\ S S N
T 77777 M S\ S S S S
PYTIE B 77777772 BN S S\ S S
TN IR 7777777777 B S U S N

Y R 777 B SN

S

D5 SIS NN I L

oe_] 777/ A NSNS NSNS A

R 7 S SN NS e

| | | I I |

1
|
}.... 4108 --Eq- 270pS —=— 270pS — =280 S —| 4= 260 pS —| 4270 pS —W-{=-2600S —|

[ S I (S B OO B

.

| .

A1 l’ L
L
| i

functions
{ii) Load/Reset D-A
Converter

{i] Deselect all

LI |
|

] |
| | | ‘
| | \
| i |

DC or AC

AC. Sefect N
selected in liii) &
(il

pattern
(vii) Reselect functions

(iii} Select

liviLoad 'RET’

{vlDeselect DC or

{vilLoad 'FET’
pattern

FIG. 3.6 GENERAL FORM OF ANALOG INTERFACE UPDATE TIMING DIAGRAM

Data Messages ANALOG
from —™| INTERFACE

Digital Board

Hi

ey

INPUT
ATTENUATOR

ACTIVE
FILTER

|

Output to A~D Converter

+BS

140V

BS Inverter

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

FiG. 3.7 SIMPLIFIED DIAGRAM OF DC ISOLATOR

BS =DC Bootstrap Common

)
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FIG. 3.8 SIMPLIFIED DIAGRAM OF ISOLATOR SWITCHING
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21k6 A-D Converter.
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3.2.2.2 Preamplifier {430421 sheet 1)

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

Q12 is a well matched monolithic NPN transistor
pair exhibiting mirnimal vo'tage drift and low noise charact-
eristics, the output being buffered by M31. The input
bias current is compensated as described in 3.2.2.5.

3.2.2.3 D.C. Bootstrap (430421 sheet 2}

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

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

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

The positive bootstrap supply (+BS) is generated as
a current source comprising Q26 and the shunt regulator,
Q27, referenced to D60, When the output voltage of the
regulator is approximately 1.2 volts above D80 cathode,
Q27 conducts current into R175. Since the current in R175
is controlled to be constant by Q30, referenced to D50,
the current flowing through R174 is reduced. Hence the
supply current, “mirrored” in R173, is reduced and the
output voltage controlled.

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

3.2.24 Filtering (430421 sheet 1)

Selection of filter causes an active filter to be switch-
ed in by relay, B12, (via Q32). The filter gives an atten-
uation of —-34 dB at 50Hz. The essential components
of the filter are shown in Fig. 3.10.

3.2.2.5 Input Bias Current Compensation (430421 sheets
1 and 5)

To avoid taking current for the input bias of Q12
through the input attenuator and therefore from the source
being measured, network R152, R153, R159 and R128
provides this current from the internal bootstrap supplies,
R159 is adjusted to reduce the current in R144 to less than
10pA.

Since the gain of Q12 varies with temperature,
without any further form of compensation, the bias current
of Q12 will change and pass current through R144, To
avoid this and maintain the input bias current of Q12
constant with temperature, the emitter current is made
to vary with temperature using network R123, R126
and R135 in conjunction with the base-emitter temperature
sensitivity of Q12, see Fig. 3.11.
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3.2.2.6 Test (430421 sheets 1 and 5)

During the self-test routine, (actuated from the
front panel or remotely programmed) the DC isolator is
checked for correct operation. The circuitry is placed into
the 0.1V range, as described in 3.2.1.3, except that relay
RL1? is not energized, (i.e. the = 100 attenuator is across
the input amplifier). Filter is selected and F.E.T. 05
‘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 {TP13).
This signal is then measured and compared with a stored
value. If the measured signal is within £6% of the stored
value, the test continues with a 1V range check and a 10V
range check,

[ Range

Output signal from DC Isolator ]

(TP13}
01V — 3.125 volts
v — 0.2193 volts
10V — 0.06932 volts

DC Isolator Qutput Test Voltages

Analog to Digital Conversion {Analog Sectioh)
(430421 sheets 3 and 4)

3.2.3

3.2.3.1 General Principles

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

Fig. 3.12 is a simplified diagram showing the essent-
ials of the analog section of the A - D conversion and
should be used with timing diagram Fig. 3.13 for full
appreciation of the circuit operation.
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FIG.2.13 TIMING DIAGRAM FOR AMALOG SECTION OF A — D CONVERTER
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L Timing is not to scale, Bias & Ref. 2 periods being very short compared with Sig& HefJJ

3.2.3.2 A - D Input Control

The analog signal from the DC Isolatar is applied to
the analog multipiexer (M35) and fed to the input of the
buffer (Q36/M34). This in turn feeds the signal to the
integrator comorising of 035, M25 and C9.

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

(sTATE a|b|c || STATE a|b| e w
RESET 1 1 1 RESET 1 1 1
SIG 11100 siG 11100
+BIAS o 1|1 i -8las ol1]o0
—REF 1 1ol 1 | +ReF1 1100
~REF 2 ol oti1 |l +reF2 ololo
RESET 111 RESET | 11 111

Positive signal Negative signal

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

LFig 3.14 MULTIPLEXER CONTROL LINE SIGNALS_J

3.2.3.3 Reference Voltages and Control
Supply

Logic Power

REF 1 : The two halves of M39 in conjunction with zener
diodes DB0 and D59 form the positive and negative refer-
ence voltages respectively, D85 and D64 being ‘start-up’
diodes {see Fig. 3.15). The outputs of M39 (+11 and
—11 volts) supply the defined current for the reference
zeners via R212 and R38 respectively. R19 and R18
are selected by Datron so that each zener has very low
voltage temperature coefficient.

The resistar chains R41-R43 and R88-R20 are binary
weighted values allowing the set up of the exact nominal
REF 1 voltages, of +6.42V, by cutting the appropriate
links.

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

The power supplies for the logic circuits M35, M29,
M27, M28 and opto-isolators M1, M4, M5 and M6 are also
derived from M39 via zener diodes D61 and D62, giving
supply voltages of £8 volts,
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FIG. 3.15 POSITIVE REFERENCE CIRCUITRY

= +Ref 2

R87 RE68

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

+15V
R8

iy
m

R15/R14 R13 R12/R1
a3 Q2
R36 R35 ":.
M
From P To
Mlélélpmxer Integrator
D4

E. Qs
% R10

-1V

c1e =

v

FIG.3.16 HIGH SPEED BUFFER CIRCUITRY
- J

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 boosts the gain of Q36 by ailowing the
drains to see a high load resistance.

3.2.3.5 Integrator

The Integrator basically comprises an amplifier made
up from Q35 and M25 with a charge storing capacitor C8
{See Fig. 3.17). The low gate leakage F.E.T. pair, Q35,
boosts the gain of the integrator such that it is great enough
to guarantee no non-linearity errors due to finite gain.

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

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

3.2.3.6 1st Null Detector

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

During REF 1 the non-inverting input is offset by
approximately 10mV to determine the point at which
REF 2 is applied (after counting is synchronised). In REF 2
the offset reduces by a factor of 16 giving the null reference
point.
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F1G. 3.18 1st NULL DETECTOR CIRCUITRY J

[ ™
R5
R4 cn R23 FSV
=C10 ca
I
Y 1)
+15Y
R27
R33 R31
R28
To 2nd Null
mM25 Detector
RE6/RY R34 9
From Buffer —m— A 4 Q35
c12
R32 %
-15V
FIG.3.17 INTEGRATOR CIRCUIT
-
< ) 3.2.3.7 2nd Null Detector
D1
D3 The signal from the 1st null detector is applied to
RS9 M15 which boosts the voltage gain. The output provides
'_"—_(ﬁn__‘ a logic drive signal via opto-isolator M1, signalling the
From R25 digital circuitry whenever a null condition changes, Fig.
Integrator  R28 To 2nd Nuil 3.19.
Output - Detector
R24 w22 N , , . L
BFrft:m + When ‘Zero' is selected or the instrument is in the
ol:.t:Jl ‘Cal’ mode, an averaging process is performed over a series
R58

of 16 readings to provide greater resolution. (See Fig.3.20).
This is achieved by sequentially introducing a small offset
into the second null detector from the digital to analog
converter, M28, which is clocked by M6 and enabled by
the level shifted AVE signal.

\
[ +8vY +5Y A
+15V From 15t Nuli
Detector
+15V
R22
A2 /R56 R20
R1
— R73 R77 4 AN
AVE PE o Null_ll?etect
mM28 0
D8 +8V R76 Digital Assy
Q2
From *C’ 4 R75 O
Opto-Isolator * g.}- Q3 -5V
M6
P2 R74
P3 a4
-8v
FI1G.3.19 2nd NULL DETECTOR CIRCUITRY
_J
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FIG. 3.20 DIAGRAM OF AVERAGING PROCESS
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3.2.3.8 Reset Period

At the end of a measurement cycle or when ‘Reset’
is selected on the front panel, the circuitry is placed into
a reset condition. The control lines of the multiplexer
M35 allows the O volts reference input, at pin 4, to be
connected to its output. (See Fig. 3.21}. At the same time
the reset line (M27-3) is taken high, turning on M26. This
reset signal, applied to pins 5 and 12 of M26, aliows the
output of the 1st null detector to be fed back via R60
to a sample and hold capacitor C12 on the integrator.

Thus, with the input to the A - D converter at zero
volts, the charge stored on C12 is the sum of all the offsets
from the multiplexer, buffer, integrator and 1st null detec-
tor, allowing the 1st null detector to indicate the true zero
crossing (null) point.

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

M35

To 2nd Nyl
Detector
-

M26

M26

RESET .
{From M27-3} —

FIG.3.21 SIMPLIFIED DIAGRAM OF A — D DURING RESET PERIOD
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3.3 AC ASSEMBLY (Circuit Drawing No. 430425)

331 General Principles

The preamplifier buffers and ranges the signal in
order to present 0.9 volts full range to the RMS 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 technigue 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 btock- consisting of circuitry which accepts two
inputs, V and Vi, computes V2/V¢ and has an output of
V. which is then filtered so that all the AC components are
removed. The output of the block is fed back to Vy, thus
closing the loop around the whole circuitry.

Mathematically: _\7_; = Vp

but Vy = V2/vg
V2/Vi = Vg, but Vg = V¢
v2 = y,2

ie. Vg =4v2

3.3.2  Preamplifier and Scaling (430425 sheet 1)

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

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

The preamplifier has a stable DC path provided by
a dual transistor pair Q33 and a fast AC path by dual
F.E.T.'s Q32 and Q34. Further gain is provided by the
following long-tail pair cascade of Q20, Q21, 022 and Q23,
which is loaded by a current mirror, Q24. Q15 and Q16
with bias components Q17 and Q18 form a conventional
class AB output stage. R121 compensates for the bias
current of Q33, whileR112 trims the offset voltage to
zero.

The unity gain frequency compensation amplifier
consists of M11. The bootstrap circuit of Q19 presents the
varicap diode, D11, with a high impedance, thus ensuring
that the varicap is not shunted to ground.
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3.3.3 RMS Converter (430425 sheet 2}

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

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

The output current from.the RMS module passes
into filter-buffer M1 and is converted to a nominal 5 volt
for a full range signal. Q1 and Q2 switch in additional
capacitors when FILTER is selected, to operate down to
45Hz. M2 is a voltage to current converter providing a
feedback current to the RMS module proportional to the
output voltage. R90 is the zero adjustment for the half
wave rectifier M8 and R35 is the high crest factor gain
adjustment. R75 is adjusted for optimum linearity.

The output of M1 {TP2) is fed to a resistor chain
R1 - R7, to provide an output of 3.14 volits by the selection
of resistors R2 - R5. O3 is turned on when AC is selected
and switches the output of the AC converter into the
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3.3.4  High Frequency Compensation

During the calibration cycle, the microprocessor
notes and stores the high frequency {HF} error of each
range, When AC volts is selected the compensation inform-
ation for a particular range is recalled by the micropro-
cessor, transferred across the isolation barrier and latched
on to M13, M14 (Drawing No. 430425 sheet b}, see Fig.
3.26. The output from the latches is applied to a digital-
to-analog converter via connector J1 pin 11 and applied to
varicap D11. The varicap is thus adjusted to give the ampli-
fier chain a flat frequency response.

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

3.3.6 Test

During the self-test routine {actuated from the front
panel or remotely programmed} the AC assembly is checked
for correct operation. The circuitry is placed into the 1V
range as described in Section 3.2.1.3. Filter is selected
and F.E.T. Q31 is ‘closed’ from M5 - 13 causing a signal
of 0.08 volts DC to be injected into the preamplifier.
Thus a signal of approximately 0.314 voits 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 to within £6% of the stored value.

Analog-to-Digital Converter {Drawing No. 430425 sheets 3 Range QOutput from RMS section
and 4). 1 +0.314 volts
e
M1 : | W
I
From To RMS { |l
Preamplifier Section I g |
AR - T o |
L CALIBRATION
I A MEMORY
T
AAS L
| O |
| N
—— o
| B
Al
_l = l R I
| &
Py
i E |
a19 R
BOOTSTRAPI ™ D-A K |l< MICROPROCESSOR
Lo
FIG. 3.26 SIMPLIFIED DIAGRAM OF AC HIGH FREQUENCY COMPENSATION
-




34 OHMS ASSEMBLY (Circuit Drawing No. 430426)
The instrument functions by measuring the voltage
across an unknown resistance with a kmown constant
current flowing in it. The converter can be split into two
parts a low drift voltage foliower and a constant current
source covering 5 decades from 100nA to 1TmA (see Fig.
3.27).

It should be noted that when the Ohms function
is selected the DC isolator Lo is no ionger directly connected
to the front/rear panel Lo terminal, but goes via RL1 on
the Ohms assembly. Lo becomes an active terminal in
resistance measurements.
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3.4.1 Low Drift Voltage Follower

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

Thus if we consider 2-wire measurement, I+ is linked
to Hi, I—is linked to Lo and the unknown resistance linked
between Hi and Lo, with a constant current flowing from

r
T+ D be 1SOLATOR [+/Hi, through the unknown resistance {R,) to Lo/I—. The
: LAT Lo terminal is maintained at OV, Therefore the Hi terminal
" | (DC lsolator Input) is at Iconstant ¥ Rx volts above Lo.
‘ o + As long as the error is small referred to reference 0, the
I DVM will read the correct resistance.
|
! Input protection is provided as follows: —
- [
Lo
| Voltage/Current applied to input terminals:
I- | I+  R9, D10
| I- R2, D2, R23
F RANGE I Lo  R12,R13,Q8, Q8
v LOGIC I
I Open circuit voltage limit protection:
| I+ D10
FIG. 3.27 SIMPLIFIED RESISTANCE I- D2
CONVERTER )
I+ R9 TTPS
(?——\/\/\/‘—
Hi ¢ +15V
c1
11
R26 1I
L
R1B
R12/R13
Lo — WA *
Q9
LOin Qs
(From DC Isolator) D10
I- Constant Current
Source
-15v
FIG. 3.28 SIMPLIFIED DIAGRAM OF
VOLTAGE FOLLOWER CIRCUIT




3.4.2 Constant Current Source

Six decades of ohms ranges are provided by 5 ranges
of current and 2 ranges of DC Isolator voltage gain {100mV
range for 100£2, 1V range otherwise}. See Fig. 3.29.

{ y

F.E.T.'s/Switches turned on

Range Current
Current Leakage path
Selector

10082 1mA M1{A)

1k$2 TmA M1{A)

10k§2 1001A M1{B}

100kE2 101A M2(A} M2(B}

1ME2 A M1{D) M2{B}, M2(C)

10ME2 100nA M1(C) M2{B}, M2{C)

FIG. 3.29 OHMS CURRENT RANGE SWITCHING )

When k&'s is selected, Q17 (430426 sheet 2) is
turned on enabling astable MG to produce a 200Hz signal
to switch M5. Thus when gates B and C of Mb are open,
C9 is charged up from the negative reference {originating
from the analog section of the A - D converter). These
gates then close and A and B open, sharing the charge
with C8, the voltage across C8 equals the reference voltage
{sheet 1). The voltage developed across CB causes M4 to
sink current through resistor chain R24, R25, R29, until
the voltage developed across the chain balances that across
C8. Thus the current reguired for a particular range is
selected by the value of the resistor chain switched by M1
and M2. Simplified diagram Fig. 3.30 shows the resistor
chain and switching for each range. On the high resistance
ranges leakage paths are provided by M2{B) and M2{(C).

To produce good common mode rejection, the
negative supply of M4 is bootstrapped. The filtered boot-
strap supply (—£2BS) powers the astable {MB) and bilateral
switch.

The use of ohms guard permits in-circuit measurement
of resistors, provided shunt paths are greater than 50082
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
current into Ry from the I+ terminal until the selected
curtrent for the particular range flows through Rx.
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FIG. 3.30 SIMPLIFIED {3
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343 Test

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

3.8 DIGITAL ASSEMBLY {Circuit Drawing No. 430422)

The Digital assembly contains the circuitry providing
the general management of the instrument and the digital
section of the A-D converter. Fig. 3.33 outlines the main
portions and signal highways of this board.

~
1/0
|BUFFER CMOS Bus
ANALOG
DIGITAL POWER oigITaL |NTERFACE
DISPLAY INTERFACE |MEMORY (@—| UP/ o MPU (e 0ASTERL mmisECTION] > (| DATA
ASSY. DOWN OF A-D

FIG. 3.33 SIMPLIFIED BLOCK DIAGRAM OF DIGITAL ASSEMBLY
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381 Processor and Memory (430422 sheet 1} (3) Non-volatile - used to store all the
Calibration Memory calibration errors used
A 6800 microprocessor {MPU) together with 8k for each reading and
bytes of memory controls the communication between the determined during the
front panel, digital interface, display drivers, Digital and ‘Auto-cal’ cycle.
analog assembties. The memory can be split into five
main areas: — {4) Operating Memory - used for scratch pad
{1) Program Memory - needed to operate the aperations and storing.
whole instrument . . .
system {(5) Volatile Display - volatile data such as
) Memory Max-Min stores, Limit
(2) Constant Data - e.qg. Self Test limits, 5:0::5 and computation
Memory Error read-out specific- stores.
ations and other fixed
factors.
[ 1
INITIALISE
HAS TIME GUARD Yes RESTART SUSPENDED
EXPIRED ? PROGRAM

IS PROGRAM
BUFFER NON-EMPTY,

v PROCESS REMOTE
€5 —] CONMMAND >

No

]
KEYBOARD BUFFER
NON-EMPTY ?

v PROCESS KEYBOARD
€8 ] COMMAND

Nao

DISPLAY DATA ON

HAS DATA BEEN v
es FRONT PANEL

PROCESSED ?

CALIBRATE DATA &

Ves—| COMPUTE FUNCTION
OF READING

AS REQUIRED

HAS DATA BEEN
ACCEPTED
FROM A-D ?

No

(1]
ERROR READ-OQUT
REQUIRED ?

Yes COMPUTE LIMIT
OF UNCERTAINTY

No
ACCEPT DATA FROM
IS A-D READY ? -Yes— "A-D CONVERTER
No

IS BCD DATA
READY FOR OUTPUT

OUTPUT DATA TO

Yes REMOTE INTERFACE

B

FIG. 3.34 JOB SCHEDULER
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3.8.1.1 Software Overview

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

Program Modules: The program memory is split into
a series of functional modules, each module corresponding
fairly closely to a major functional area and hence to one
of the jobs activated by the job scheduier, the larger jobs
being sub-divided, see Drawing No. 890028.

Data Flow: Two streams of data are handled by the
system. The first is the measurement data on which cali-
bration and computation operations are carried out. The
second, asynchronous with the first, consists of commands
derived from the front panel or |IEEE 488 I/F and controls
the measurement circuits and the computation programs.
Operations on the measurement stream basically consist
of acquiring the raw data from the A-D converter, cali-
brating this data and carrying out any other computations,
and converting and formatting the data for output. Note
that a job consuming data is given higher priority than the
one producing data for it, allowing a producer to place
data into an empty buffer. The consumer is activated by a
flag, set by the producer to indicate data ready in the
buffer.

Processing Control: Control of the instrument by the
processor, initiated from the front pane! or digital inter-
face, is arranged by using a ‘pipeline control’ of the major
systemn 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 sec-
ond, level 2, the state of the measurement circuits and the
third, level 3, the measurement being processed. When a
command is input, level 1 is updated {e.g. a new range is
selected} and as soon as the measuring circuits are not
converting an input signal, the state in level 1 is moved to
level 2 causing the measurement circuits to update to the
new state. When an A-D conversion is complete, data is
read from the A-D and the state transferred from level 2
to 3, providing information for the processing routines.
Additionally, at this time, the level 1 to level 2 transfer is
repeated and the measurement circuits again updated to
sllow for commands received while the conversion is in
progress.

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

FIG. 3.35 TWO-PHASE CLOCK GENERATION

No of Propagation Delays
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3.8.1.2 The Two-Phase Clock

The 6800 requires a non-overlapping positive two-
phase (@1, 02} clock and is derived from the line locked
master clock (sheet 4) producing a 1.6MHz {b0Hz supply)
or 1.9MHz (60Hz supply) signal. M57 acts as a =2 thus
antiphase B0OkHz square-waves appear on pins 14 and 15.
If data is not being transferred to the CMOS Bus, M57-11
is high, thus M56-8 follows M57-15. The non-overlapping
of @1 and @2 is produced by the utilisation of the inherent
propagation delay {(approx. 10nS} through each gate of
M54 and M55, This is best seen by referring to Fig. 3.35
the circuitry around the output stage increasing the volt-
age levels demanded by the processor (OV and +5V).

During a period when data is being transferred across
the CMOS Data Bus, @1 and 92 are reduced to 400kHz by
utilising the other half of M&7. The signal CMOS 1/Q is high
thus a 400kHz square-wave is output on M57-11, the wave-
forms of @1 and @2 are altered such that one half of the
period is stretched, covering 1% cycles of the normal
800k Hz operation. (See Fig. 3.36).

3.8.1.3 RAM/ROM Circuit

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

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

The processor also uses 1280 bytes of 8-bit wide
RAM. 256 bytes of this memory {two 256 x 4-bit RAMs
M19/20), are backed up by a battery to provide the non-

volatile calibration and zero store which can only be over-
written when ‘CAL’ or ‘Zero’ is selected. The remaining
1024 bytes, {two 1024 x 4-bit RAMs M36/31), are used as
operating memory for scratch pad operations, and for
storing volatile data {e.g. Max, Min). A particular location is
set by the 6800 on the Process Address Bus using Ag to Ag,
the pair of the RAMs being selected by decading other
address lines with VMA.@2. Control of the read/write lines
is performed by the MPL, the signal being gated with a
‘Master Clock + 2’ signal to provide correct timing.

An instrument power up is detected by M60/MB2
causing an initialisation RESETsignal to be fed to the MPU
via Q16. (See Fig. 3.38).

During a power-up or power-down {+5V supply
line << +4.756 V) a signal from the supply-levei detectors
prevents RAMS M19 and M20 from being overwritten by
halding the CS {chip select) lines low {<<0.2 volts) via Q14
for a period of approx. 25mS determined by R55/C32.

CMOS Address Decode and Input/Qutput Circuits
(430422 sheet 2)

3.8.2

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

In order to uniquely address the various CMOS
input/output devices, the address lines must be further
decoded. M16 and M32 are dual 2 to 4-line decoders using
the states of CMOS /O and address lines AQ, Al, A4,
AL to enable or partially enable the input/output devices,
except the output of M16 pins 2 and 15 which are inverted
and gated with data line A2 to produce the required
decode.
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‘! AE A4 A2 A1 A0 | SIGNAL M32/M186 Operation
Pin No.

0 1 X X X {(M32-6} Forces a MPU ‘power up’ sequence

1 0 1 X X XADDT M32-5 A-D main counter output enable

1 1 X X X (M32-4) Analog interface address latch input
enable

1 0 X 0 0 XADSTA M16-2 A-D, and interupt status output
enable

1 0 X 0 1 M16-10 Error switch output enable

1 0 X 1 0 XADCTL M16-11 A-D controt latches, input enable

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

FIG. 3.39 CMOS ADDRESS DECODING
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FIG.3.40 SIMPLIFIED DIAGRAM OF DIGITAL SECTION OF A—-D CONVERTER
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3.8.3 Analog to Digital Conversion (Digital Section)
3.8.3.1 General Principle

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

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

3.8.3.2 Preset Procedure

As part of the initialisation routine {at switeh on),
M47 {used as the sequence controller}, is reset from M37-
11, causing M47-2 to be logic ‘1°. Thus the control lines A,
B and C put the analog section of the A-D into RESET
(See Fig. 3.42). The Address Bus decoded signal XADDLY
is taken low, enabling the presetting of the delay counters
M13 and M14 from the CMOS Data Bus, the amount of
delay being determined by the selected range, function
and filter state, see Fig. 3.43. The A-D control latches, M11
and M12 are then enabled by XADCTL to (i} reset the
command latch M1 {from M11-4), (ii) set the resolution of
the main counter (M11-5 and 6), (iii) select trigger gate
{M12-3, 4 or b) and (iv) reset the data ready latch (M12-6).

~ ™)
SIGNAL A B [&
RESET 1 1 0
SYNC 1 1 0
SIG 1 1 1
BIAS 0 1 1
WAIT 0 1 1
REF 1 1 0 1
REF 2 |0 0 1
!
END J 1 1 1
FIG.3.42 A-D ANALOG SEQUENCE
CONTROL SIGNALS




FUNCTION 1065 COUNT
FILTER | FILTER

DC Volts 2 101

AC Volts 46 151

DC + AC Volts 46 151
Ohms (1 101{1)

(1) tM$1Range FILTER: 4,F.ILTEF! (121
10MS2 Range FILTER : 31, FILTER : 251

FIG. 3.43 COMMAND DELAYS
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3.8.3.3 A-D Measurement Sequence

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

1. Internally generated 3/second trigger, from timer
M61-7.

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

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

The trigger source is selected by the 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 {(200Hz}
to the delay counters {(M13 and M14) after a delay of
approx. 1.6m$ set by C5, R8, R9, R11. The delay counters
proceed to count down to zero, at which time the delay
latch (M26G) is clocked. Thus M26-14 becomes a logic
‘1", enabling the sequencer M47 {an octal counter) to
proceed on to the next step via M46-2.

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

SIG. During the time the SIG line is high (M47-3),
the primary counter in M23 is enabled and counts out the
signal period {2.5mS superfast or 20mS normal mode). At
the end of this period, M23-23 goes high and passes via
M46-10 enabling the sequencer to step on once again.

BIAS. The BIAS signal (M47-7) is transferred to
the analog section of the A-D by changing the state of the
A line {M38-9 to a logic ‘0’}. BIAS also enables the secon-
dary counter of M23 to count out the BIAS period (20uS).
The signal indicating the end of this period is passed via
M46-9 causing the sequencer to carry on to the next step.
The BIAS signal also resets the ‘delay latch’ (M28) ready
for the next measurement cycle, and the ‘null detector’
latch {(M22A).

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

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

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

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

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

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

RESET. The sequence pulse from M47-2 clocks the
‘data ready’ latch M1-3 placing a signal on to the CMQS
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 AOQ lines of the processor address
bus) with the counter output buffers, M24 and M25 being
enabled by XADDT, a decoded processor address.

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

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



3.8.3.4 Master Clock and Line Locking {430422 sheet 4)

To give improved rejection of line frequency related
noise, the 1065 is linelocked. The line frequency is sampled
and compared to the internal master clock. Synchronisation
is achieved by adjusting the master clock frequency.

A sinusoidal line frequency signal from the 5V mains
tap is converted 10 a square-wave (M25-13} and +2(M26-1)
pefore being fed to the comparator section of the ULA
M23 (sheet 3). The MASTER CLOCK =2 signal is fed to
ripple counter M27 which outputs a signal of twice the
estimated line frequency, for line related periods, con-
trolled by the ULA (M23-18). This signal is fed to M23-19
{via inverter M39) and after a further +2, is compared with
the actual line frequency (see Fig 3.44).

The ULA determines whether the master clock is
running too slow or too fast, producing a signal on pin 20
whose pulse-width is proportional to the difference. The
ocutput of pin 21 is a 2bHz square-wave which is fed to the
up/down input of counters M41/50. Thus depending on
the position and down period of the pulse, the count held
is increased or decreased.

Latches M42/51 are updated with this new count
during the A-D RESET period and applies the count to
resistor network AN4 which forms a D-A converter. Chang-
ing the voltage applied to varicap D9 alters its capacitance,
thus adjusting the LC of the Colpitts oscillator. Therefore
the frequency of the Master Clock is increased or decreased
to be an exact multiple of the mains frequency.

3.9 FRONT PCB ASSEMBLY ({Circuit Drawing No.
430417}

The front pcb assembly performs the following
functions:

1. Accepts the analog measurement signals.

2. Provides manual control of the measurement
circuits and data conditioning, via the micro-
processor data bus.

3. Digitally decodes and displays measurement
values and instrument messages input from the
microprocessor data bus.

4. Visually indicates the seiectabie instrument states.

3.9.1 Analtog Input Signals

The signals applied to the front panel input terminals
are routed directly to the rear panel board via the L.H.
peb. The Hi, 1+, Lo and I— tracks are shielded by guard
tracks throughout.

3.9.2 Keyboard and Display. {Circuit drawing No.
430417)

The front pcb houses the functional and range keys
(S1 - S18) with associated LEDs (SD1 - SD18}, and the
8 segment, 11 block digital displays {block 9 not used).
These are served by the Programmable Keyboard/Display
Interface M1 and scan decoder M3.

— —
M26-1 M o T ¥ T Fm—
|
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|
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|
|
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FIG. 3.44 LINE LOCKING TIMING D!AGRAM (50Hz}

I

I
:'-I-““Count Up Period




38

POWER ON

RESET

IRQKY=a—-aINT

] :
[»] B
3 DATA BUS 7
W.32 WA
R.32 #B
@2(800H2) CLK
XDDSP &8
DATA~D A
COMMAND~ 1 °
{(INITIATION]

SL

RL

N-—0O

-3 -}
W—COWw—0

—

ENCODED SCAN TO M3
WHEN DECODED SELECTS:
KEY MATRIX ROWS

LED MATRIX ROWS
DIGITAL DISPLAY BLOCK

KEY RETURN LINES
{(MATRIX COLUMNS)

0
Bl
> A§223 )
DISPLAY LED QUTPUT
OUTPUT BYTES (COLUMNS)
BYTES
(SEGMENTS)

o
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3.9.3 Programmable Interface M1 (Fig. 3.45)

M1 interfaces the keybcard, LEDs and display to
the instrument data bus. It is addressed by XDDSP from
the digital pcb to chip-select CS, which enables either
command or data flows via the data bus. For data flow,
the processor address: Ao = 0, and for programming the
interface during initialisation: Ao = 1. Commands and data
flow via DBg-DB4.

3.9.4. Read/Write Control

The processor R/W signal is decoded into WR and
RE by M2 and synchronised with the processor 82 clock.
Data or Command is input to M1 from the processor
data bus on WR low, and CS low is fatched on the WR
positive-going edge. Data is output from M1 onto the
databus during RD low and CS low. Naturally WR low
AND RD low is an excluded combination.

3.9.5 [Initialisation Commands

On power up M1 is cleared by a RESET input pulse
of time constant 10ms. The interface is then programmed
during initiatisation as follows:

Clock divider set to -8 - The 2 clock at 800KHz is
divided by 8 to give internal
clock frequency of 100KHz. An
inherent division by 16 reduces
the scan clock to 6.25KHz giving
approx. 400Hz scan cycling
frequency.

- The scan output from Slg.3
is a 4-bit binary count.
SL3 = MSB, SLg = LSB.

- The internal keyboard RAM is
programmed as FIFQ, input via
RlLs - RLg return lines. N-key
rolfover is employed with de-
bounce. (Selective 2-key lockout
performed by main software).

Encoded Scan

Keyboard Mode

- 18 x B-bit character display with
left entry, to accommodate both
LEDs and display. The internal
scan multiplexes LEDs with
display blocks, {see fig. 3.48),
on output port Bg.s Ag.3.

Display Mode
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4 N
M1, SLo.3 SCAN OUTPUT

SL g Sl SL ¢ Slo M3 OUTPUT ENERGISED LINE

Data 4 Data 3 Data 2 Data 1 {Low Active) (Display and Keyboard)
0 0 0 0 S0 A8 {display Anode 8)
0 0 0 1 84 K upper row {§7-12}
0 0 1 0 So A3
0 0 1 1 S3 AB
0 1 0 0 Sa K middle row {$1-6)
0 1 0 1 Sg A7
0 1 1 0 Sg K lower row {S13-18)
0 1 1 1 Ss A1
1 0 0 0 Sg A2
1 0 0 1 Sg K upper row (57-12)
1 0 1 0 S10 Ad
1 0 1 1 S11 A6
1 1 0 0 Sq2 K middle row {S1-6)
1 1 0 1 S13 Al
1 1 1 0 S1a K lower row {§13-18)
1 1 1 1 S5 AT0

L FIG 3.46 KEYBOARD AND DISPLAY SCAN ENERGISING SEQUENCE
__J

3.96 Keyboard and Display Scan

The encoded scan output from M1 {approx. 400Hz
cycle frequency at SLg.3} is decoded by M3 to energise
each key and its associated LED twice in every scan cycle,
and each display biock once in every scan cycle. In addition,
the Display Blocks are activated alternately to avoid inter-
bilock "‘streaming”.

3.9.7  Key selection {Drawing 430417 sheet 1)

The keys are electrically grouped in a matrix of 3
rows of B, as laid out in Drawing 430417 sheet 1, {NB.
This does not conform to their physical grouping on the
front panel). The six return lines Rig.g define columns in
the matrix and the rows are scanned by SLg.4. The internal
keyboard RAM receives the column information, and its
internal scan is synchronised to SLq_4, uniquely recognising
each of the eighteen keys. The use of “N-Key Rollover”
mode debounces single key depressions, and simultaneous
key contacts are recognised and stored. Any Key depression
initiates the interrupt IRQK1 to the microprocessor, which
identifies the keys. The DVM main program software
performs 2-key lockout except for AC and DC function
keys, which may be selected together for the AC + DC
RMS function of the instrument.

3.9.8 Key LED operation

After performing the range or functional change
requested by the key depression, the microprocessor
reselects the state of the assigned LED bits in M1 internal
display RAM. As the display RAM is scanned internally
in synchronism with the decoded scan outputs of M3, each
LED output byte on Bg.z Ag.q drives the row of LEDs
accessed by M3 output lines (Fig. 3.46 refers). The bit-
pattern of the byte selects the LEDs to be Iit in that row.
{Bg.3 Ap.1 bits high = unlit, low = lit). Transistors Q1-7,
Q10-14 provide the energising currents.

3.9.9 Digital display operation

When the microprocessor system has data to display,
it is transferred into M1 internal display RAM via the data
bus at M1-DBg.7 reselecting the bit-patterns of the assigned
display bytes. Each display output byte on Bg.z Ag.3
drives a specified digital block, energised in synchronism
by M3 decoded outputs {see Fig. 3.48). This may be
illustrated by an example:

Say block 4 on the display is to be a figure 6. M3 selects
display anode A4 (S1g on M3-20 - low)} during its scan.
Q16 conducts to raise A4 from —70v to +3.5v, the other
anodes remaining at —70v.



Simultaneously, M1 internal scan sets the block-4 byte
on Az_g Ba.g to 10001000 {for figure 6). Switch transistors
Qg and Qg remain cut off, with collectors at digital com-
mon, For bits at logic 0, switch transistors Q8, 10, 11, 4,
6 and 7 conduct, and their collector potentials rise. This
rise is passed through line capacitors C8, 10, 12, 7, 11 and
13, reverse-biassing their DC restoration diodes and drawing
base current through their driver transistors. The resulting
collector currents pull the selected segment cathodes from
—70v to almost —175v, striking the gas discharge on seg-
ments A, C, D, E, F and G only of biock 4. The driver
emitter-resistors control the segment cathode currents
for uniform display brilliance, and the charging time for
the tine capacitors.

3.9.10 Keep-alive electrodes

Four keep-alive electrodes in each digit block (2
anodes and 2 cathodes) are maintained at +bv and —175v
respectively. Al main block anodes and segment cathodes
are hetd at —70v (D14 anode) except when activated.
This ensures rapid discharge when energised, and heips
to avoid inter-block *‘streaming’”.

3.9.11 Blanking

Spurious flashes on LED and digital displays are
avoided by blanking. As M1 display and LED drive outputs
change from one byte to the next, Az.g Ba.g lines are set
to logic 1 for 150uS. This causes a partial discharge of the
line capacitors through the DC restoration diodes, turning
off the drive transistors and blanking the display. The
multiplex scan freguency is high enough, so that this
blanking cannot be observed visuatly,
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3.1 |IEEE 488 STANDARD DIiGITAL ENTERFACE

{Circuit Drawing No, 430427)

The |EEE Digital {nterface assembly contains the
extra memory and circuitry required for the execution
and decoding of interface functions, and to perform data
input/output transfers. Simplified diagram Fig. 3.47 shows
the gssentiat features of this board.

3.11.1  ROM Circuit

The IEEE Digital Interface assembly acts as an
extension to the Digital assembly with connections to hoth
the Processor Address and Data Buses. The board contains
4k bytes of program memory (M3} containing the sub-
routines to control the instrument from the |EEE 488 Bus.
The ROM receives the address information, with chip
selection being made by decoding address iines A3-A11
with X10BD.

3.11.2 Interface Circuit

The General Purpose Interface Adapter {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,

\
TO
DIGITAL
ASSEMBLY
ADDRESS
SWITCHES
A - AD AQ-AZ
4k byte ROM GPIA oUTPU b Leee
m3 M9 “] BUFFERS | BUS
DO D7 DO—D7 M1 M2
BUFFERS |
M6
10 e T— L
DIGITAL ¢iniilt -0 - PROCESSOR  DATA BUS .
ARSITAL 3R BUS:
F!G. 3.47 SIMPLIFIED DIAGRAM OF IEEE ASSEMBLY
J




The GPIA is abte to automatically handle the follow-
ing interface protoco! 1.

Single address capability

Source and acceptor handshake

Talker and Listener states

Service Request

Paratlel Poll

Device Clear

Device Trigger

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

Storing the instrument’s address

Controf of the interface input/output buffers.

The GPIA is selected by decoding address lines A3-
A1l with XIOBD, Address lines AD-A2 with the state of
the MPU R/W iine select one of the 8 read-only or 7 write-
only registers in the GPIA, enabling the MPU to send or
receive data over the interface.

The two signals T/R1 and T/R2 are used to control
low power transceivers (formed from M1, 2} which drive
the interface bus.

(1] For further information refer to ‘Getting aboard the
488 Bus’ published by Motorola.
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313 REAR {POWER SUPPLY AND REAR iINPUT)
PCB ASSEMBLY) Circuit Drawing No. 430418)
3.13.1 General

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

The Rear PCB assembly also contains the switching
circuitry to enable one of two analog signal sources to be
connected to the measurement circuits of the DV M.

3.13.2 180V Supply

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

[ N
T T2
Blue 5
KNEUTRAL 1OBiack 200V White 15
Violet 5
| LK3{15V) 15V Grey 13 Grey 1925V
7
LINE Pink
: < 16
8 10V Mauve 17
SUPPLY O
g___
| LK2(115V) 115V 14 Grey 1925V
\ 4OOrange Grey 18
LIVE
Green K:uow
19 20
EARTH GUARD
SCREEN SCREEN
FIG. 3.48 LINE TRANSFORMER
\. J




3.13.3 5V Supply

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

3.13.4 +15V Supply

The third secondary winding of T1 {10V centre-
tapped) drives the primary of the +15V Analog supply
transformer T2. The two 19.25V secondary windings
of T2 are connected in series by an external short to leads
16-17 at J6-B/8. This centre tap is connected tc analogue
common. The output of bridge rectifier W2 is fed to voltage
regulators M2 and M3 (wired in series), to produce positive
and negative 1b volt supplies to power the analog circuitry.
These regulators also include foldback current [imiting
and thermal shut-down, to provide short-circuit protection.
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3.13.5 Front Panel/Rear Panel Input (Drawing 430418
Sheet 2}

When Front Input is slelected, either remotely or on
the front panel, this causes the base of Q3 to be connected
to O volts, turning on the transistor. Thus relays RL1 and
RL2 are energised, causing the front signal input terminals
to be connected to the measurement circuits. Should
Rear Input be selected relays RL1 and RL2 are de-energised,
connecting the rear input to the measurement circuits.

314 SELF TEST SEQUENCE

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



GEST KEY PRES SED)

INHIBIT KEYBOARD
EXCEPT TEST

STORE RANGE
FUNCTION &
FILTER STATUS

CLEAR ALL
KEYBOARD L.ED:s
EXCEPT TEST

EXECUTE DISPLAY
TEST ROUTINE

TEST DC ISOLATOR
"1V RANGE

TEST DCISOLATOR
1V RANGE

TEST DC ISOLATOR
10 V RANGE
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MEASUREMENT
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-

DISPLAY 'ERROR 7°
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TO DISPLAY
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CALIBRATION
STORE
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INPUT ZERO
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FOR UNCORRUPTED

FOR UNCORRUPTED

WAIT UNTIL EITHER
GET OR TEST
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Fail—b—l

DISPLAY "FAIL’

DISPLAY "PASS’

DISPLAY'IP O’
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TEST KEY L.E.D.

$ The instrument is returned to the Reset
mode with the last selected range

FIG. 3.49 FLLOWCHART OF SELF-TEST ROUTINE

function and filter mades selected.
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SECTION 4

INTERNAL ADJUSTMENT PROCEDURES

4.1 CHANGING LINE VOLTAGE AND FREQUENCY
The instrument is set to B0Hz, 205V to 255V
supplies unless otherwise specified on the instrument
identification label located on the rear panel. Alteration to
a different line voltage/line frequency may necessitate an
instrument recalibration.

4.1.1  Changing Line Voltage
1. Disconnect power and all signal input/output leads.
2. Remove the lower cover.
3. Locate the link{s} connecting the split primary on

the printed circuit board in front of the toroidal
line transformer, Fig. 2.1 and Drawing No 400418.

4, 115V Qper tIi?n:— Remove LK1 {link 1) and fit LK2

and LK3" '~ .
230V Operation:— Remove links LK2 and LK3, and
fit LK1 11T

Amend instrument identification label.

Replace lower cover.

Replace power fuses with 160mA anti-surge (230V)

or 500mA anti-surge {1156V),

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

Moo

4.1.2 Changing Line Frequency

=y

Disconnect power and all signal input/output leads.

2, Remove the top cover.

3 400Hz Operation:— Remove link LKBE and fit
LK7[1] on the Digital assembly, {Drawing No.
400422,

50/60Hz Operation:— Remove link LK7 and fit
LK5[1] on the Digital assembly (Drawing No.
400422).

4, Place instrument into ‘Reset’. Adjust L2 (Digital
assembly} so that TP7 is 1.05V £0.03V with respect
to Digital Common (TP28), with new supply ON.

NOTE: This signal contains about 200mV peak-to-peak
high frequency noise,

5. Amend instrument identification label.

6. Replace the top cover.

7. Carry out the Specification Verification tests (Section

7, User's Handbook} and recalibrate if necessary.

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

4.2 BATTERY REPLACEMENT

The battery should be replaced on or before the
date indicated on the rear panel instrument identification
label, To retain the calibration memaory, 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
assemnbly {see Fig. 2.1).

2. Power-up instrument.

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

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

5. Replace top cover.
6. Amend instrument identification label (Current date
+ b years).

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

4.3 POST-REPAIR PROCEDURES

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

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

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

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



4.3.1

Basic DC Instrument
Equipment Requirements:

A4 digit Digital Voltmeter e.g. Datron 1041

Variable BV, 1 amp DC supply

bmV/division Oscilloscope e.g. Telequipment D83
10M£25% resistor in parallel with 10nF capacitor
DC Voltage Calibrator, e.g. Fluke 332D with correct-
ion figures.

Procedure:

Power Supgplies

1.

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

Connect DVM Hi to TP8 and Lo to TP28 on the
Digital assembly. Adjust R2 on the Rear pch assembty
to give +5.100V £25mV.

Connect DVM Hi to TP1 and Lo to TP20 on the
Analog assembly. Adjust R7 on the Rear pch assembly
to give +15.000V £15mV.

Connect DVM Hi to TP2 and Lo to TP20 on the
Anatog assembly. Adjust R12 on the Rear pch
assembly to give —15,000V £15mV.

Digital Assembly

5.

10.

11.

12

Switch the instrument off and disconnect the power
lead.

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

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

Set R83 fully cleckwise. Connect oscilloscope Lo to
TP28 and monitor M35 pin 40. Turn R83 anti-clock-
wise until TP30 undergoes a high to low transition
{or begins to pulse low).

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

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

Disconnect DVM and connect oscilloscope Hi to
TP25, Lo to TP28. Adjust R11 to give a bmS £0.5mS
period, mark-space ratio approx 100:1.

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

Place instrument into ‘Reset’. Connect oscilloscope
Hi to TP7. Adjust L2 to give a stable +1.06V £0.03V.
NOTE: This signal contains about 200mV peak to
peak high frequency noise.
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13.

14.

15.

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

NOTE: The disptay CAL legend will be lit.

Short together pins ‘D’ and ‘E’ on Digital assembly.
NOTE: All the calibration store correction factors

are now reset to zero.

Turn the caiibration key back to RUN mode.

Analog Assembly {DC Isolator Section)

16. Centralize R150 and R160.

17. Select 0.1V range DC with ‘Filter’ out. Apply a
10ME? resistor between instrument Hi and Lo.
Connect DVM Hi to TP13, Lo to TP20.

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

Do not solder in R152.

18. Apply a short circuit across the input terminals and
adjust R150 for a reading of <<4mV +0.1mV at TP13.

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

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

21. Select 100V range and apply short circuit between
Hi and Lo. Connect DVM Hi to TP7, Lo to TP20.
If reading is +6.42V +0.03V proceed to step 23.

22, Switch off instrument and make positive reference
links A to C, if cut i.e. the links alongside TP7.
Switch on instrument and measure voltage on TP7
once again. Consult Fig. 4.1 and cut links as indic-
ated. Repeat step 21.

- B

Voltage on TL'B' TLC
TP7 or TP8
6.42 —
6.47 — v
6.525 v -
6.58 v v
Select voltage closest to measured value
and cut links
L FiG 4.1 REFERENCE SELECTION VOLTAGES y




23.

24.

25,

26.

27.

28.

29.

30.

31.

32.

43.2

Connect DVM Hi to TP8. If reading is —6.42V
+0.03V proceed to step 2b.

Switch off instrument and make negative reference
links B and C, if cut i.e. the links alongside TPS.
Switch on instrument and measure voltage on TP8
once again. Consult Fig. 4.1 and cut links as indic-
ated. Repeat Step 23.

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

Deselect ‘Reset’ and disconnect DVM. Select 1000V
range and apply --100mV. Connect oscilloscope Lo
to TP21, Hi to TP5. Adjust R20 for noisy waveform
at zero point.

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

Select 10V range, ‘Filter’ and apply short copper
link across input terminals, Select ‘Zero’.

Apply +10 volts and select GAIN. Repeat until
display reads +10.0000 + 2 digit.

Apply +19 volts. If the display reads within the
limits +18.9999 to +19.0001, proceed to step 32.

Calculate E = {19 - displayed reading)/2.

Re-apply +10 Volts and adjust R23 for a displayed
reading of 10 - E.

Repeat steps 29-31 until both readings are within the
limits indicated.

Turn rear panel keyswitch to RUN mode.

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

Ohms Assembly

Equipment Required :

5% digit Digital Voltmeter e.g. Datron 1051 or 1061.

10ME25% resistor in parallel with 10nF capacitor,

Copper shorting links.

Procedure

1.

Centralize R26 and R27.
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Select k&2, 10kE2 range and Rear and use the rear
panel input. Connect I— to £2 GUARD, I+ to Hi and
10MS2 between Hi and Lo. Connect DVM Hi to TP4,
Lo to TP1. Adjust R26 for zero £ 300uV.

Remove 10MQ resistor and replace with a short
circuit. Connect DVM Hi to TP14 and adjust R27
for zero £ 2uV.

Repeat steps 2 and 3 until readings are within speci-
fied limits.

The basic Ohms set-up procedure is complete.

AC Assembly

Egquipment required:

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

5:1 asymmetric crest factor signal, 1 volt r.m.s.,
0.02% accuracy.

Procedure

1.

Select AC 1000V range and HOLD. Short Hi to Lo.
Connect DVM Hi to TL7, Lo to TP8 and note read-
ing. Select 1V range and adjust R1217 {bias currant) to
give same reading +10uV.

Select 1V range, AC + DC and adjust R112 (offset
adjust) for an indication of zero £50uV on the DVM,

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

Select 10V range and HOL.D. Connect oscilloscope Hi
to TP5, Lo to TP8 and adjust RS0 (rectifier zero)
for maximum noise about zero. Remove the oscillo-
scope,

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

Select AC, 1V range, FILTER and apply 1V B00Hz.
Connect DVM Hi to TL5, Lo to TPB. If reading is
+3.157V £0.01V proceed to step 8.

Disconnect input signat and switch off instrument,
Make links TL1 to TL4 if cut. Switch on instrument,
reselect AC, 1V range, FILTER and reapply 1V,
500Hz. Measure voltage on TLb. Consult Fig. 4.2
and cut links as indicated. Check voltage on TLb s
3.167v £0.01V. Remove the DVM.
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3.157
3.178
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3.218
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3.259
3.280
3.300
3.320
3.340
3.360
3.380
3.400
3.420
3.440
3.460
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Select voltage closest to measured value and cut links

FiG 4.2 AC BOARD OUTPUT
SELECTION VOLTAGES

y,

10.

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

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

This part of the procedure must be performed with
the high frequency compensation voltage, at J1-11/
R57, at -5V +0.2V.
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P1.

12.

13.

14,

15.

a. Select AC 100V range, FILTER and appiy 100V,
500Hz. Select GAIN. Apply 100V, 30kHz and
adjust C62 for a display of 100.000V +20 digits.

b. Select 1V range and apply 1 voit, 500Hz. Select
GAIN. Apply 1V 30kHz and adjust C63 for a
display of 1.00000 +£20 digits.

Apply 1 volt 5:1 crest factor signal. Adjust R3b
{crest factor) for a display of 1.00000V +30 digits.

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

Select 10V range and apply 10V, 30kHz. Check
display is 10.0000V +1200 digits. Check that the
disptay can be calibrated to 10.0000 +20 digits
by less than 5 presses of the AC Hf key.

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

Apply 1000V, 25kHz and check display is 1000.00V
41200 digits. Check that display can be calibrated
to 1000.00V +£20 digits by less than 5 presses of the
AC Hf key. Remove 1000V and turn rear panel
key switch to RUN.

The basic AC set-up procedure is complete.
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APPENDIX 1
ANALOG DATA LINE ‘F.E.T.” PATTERNS

DC Voltage
Range DC Isolator
ADO AD1 AD2 AD3 AD4 ADS5 AD6 AD7
100mv 0 0 Q 0 0 1 1 X
v 0 0 0 0 1 1 1 X
10v ¢} 0 4] 0 1 0 1 X
100V 0 0 0 0 1 1 o] X
1000V 4] 0 0 c 1 0 0 X
AC Voltage
Range AC assembly
ADO AD1 AD2 AD3 AD4 ADS AD6 AD7
v 0 0 1 0 ] ¢] 0 X
10v 0 0 0 1 0 0 0 X
100V 0 1] 0 0 1 0 ¢} X
1000V 0 0 0 0 0 1 0 X
DC Coupled AC Voitage
Range AC assembly

ADO AD1 AD2 AD3 AD4 ADb ADB AD7

v 0 1 1 0 0 0 o X

10V 0 1 o 1 0 0 0 X

100V 0 1 v} 0 1 o 0 X

1000V ] 1 0 0 ] 1 0 X

Ohms
Range DC Isolator OHMS assembly
ADO AD1 AD2 AD3 AD4 AD5 AD6 AD7 ADO AD1 AD2 AD3 AD4 ADS ADS AD7

100£2 0 0 0 0 0 1 1 X o 0 o 0 0 1 1] X
1kE2 0 0 0 0 1 1 1 X 0 0 0 0 ] 1 o X
10k82 0 0 0 4] 1 1 1 X 1 0 0 0 0 0 1] X
100k82 0 0 0 0 1 1 1 X 0 0 0 0 1 0 1 X
1M o] 0 0 0 1 1 1 X 0 0 1 1 1 0 0 X
10M2 o ] o 0 1 1 1 X 0 1 0 1 1 0 v} X
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Test
Function Range DC Isolator Other function assembly
Tested Checked
ADO AD1 AD2 AD3 AD4 AD5 ADE AD7 ADO AD1 ADZ AD3 AD4 AD5 ADE6 AD7
npe 1 0 0 0 D 0 1 0 t
] 0 0 0 0 1 1 0 i Nane used
10 o] 0 0 0 1 0 0 1
Ohms assembly
K2 10 0 0 0 0 1 1 1 0 0 1 0 1 1 1} 4] 0
AC assembly
AC 1 Not used 0 1 1 0 0 0 0 1}
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N SOCKETS
To REMOVE DISPLAY, CUT PINS HERE
PUB. TERMINAL PLATE
. /
T, N.B.  NO COMPONENTS TO STAND
HIGHER THAN 7% (EXCEPT TaPE
[¥)
N O —
. —_— T —r PR
| q@ @ - ~ F45 e
M AX THIN STEE: RULE
,.l SUbE THE RULE BETWEEN THE DISPLAY
AND PCB. T SPLIT FOAM TAPE
SOLDER TAG NOT 10 BE
FITTED — RETURN THE TAGS BISPLAY TS HAVE 4 PIECES {28 mm Lone)
f "~ J OF
TO STORES. { PART NF Gi3004) PRESSURE SENSITWE TAPE - PART o 630019,
STUCK TO REVERSE OF DISPLAY (N POSITIGNS SHOWN
LINE-UP + PRESS DISPLAY FIRMLY INTO PLACE
THEN 3OLDER THE 24 PINS ONLY . WHICH ARE SHOWN
BELOW. (THERE ARE 50LDER PADS OMLY FOZ THESE PINS) FIT WARNING LABEL 420080-]
IN APPROK. POSITION SHOWN , ON
MOUNT M2 % M4 INTO 14 WAY DIL CIRCUIT SIDE OF PCB NEAR i
SOCKET ~ PART N® &0S060, 2o MAINS AND DISPLAY CONNECTIONS
.8 (suzva BOOY nF”DI"DZ AQSEM(BLE 4 TERMINALS TO TERMINAL
LIGHT SeNSITIVE |] WITH PLATE (PART N® 45029% AND PCB, AS
slegve 590001 —Coer SHOWN ABOYVE TERMINAL COLOURS MUST BE 8Ye DIGIT DISPLAY (PART N2 BOOOIT)
BEFOEE SCOLDARING AS INDICATED BELOW \
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RMOURT Bt ON 40 PIN DIL SOCKET S 4 |
; - PART N° 605098 ‘
s |-R3 4 DIODES DI-D2 TO BE / 2
o & UND‘;RS,DE oF sm‘g : Pce 410149-2a ALL CA PACITORS TO BE LAID DOWN WHERE
Rl + R3 TO BE MOUNTED ON INSULATING ; :fé'ﬁ"evneﬁﬁie@;f ?::g 5‘235'6%5
BEADS ~ 2 PER LEG - AS SHOWN | BEFORE MOUNT M3 ON 24 PIN DIL SOCKET IS TO KEEP CAPACITORS AS LOW AS POSSIBLE.
SOLBERING . {PART N® OF aEAbs ‘630024 SOCKET — PART N® 605057 ;
Bore) i
.\ ' |
e el - |
S 1 11 | ; 1
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PINS OF THE DISPLAY MUST BE CUT ALONG
THE LINE SHOWH X~X' THAEN THE PINS
MUST BE BENT FROM POSITION A TO
POSITION '8 BEFORE INSERTIGN INTA ACE
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DESIGNATOR iDMRUN %DLSLlePTION iFRiNClPAt !M;\NULA(_‘TUFGEF(S iNU USED
iPAR'I No lMANUFﬂ(_‘lUR[” PPART Nuo \F’er Assy
R . 09000 PTC THERMISTER . MULLARD T VA8GSO 2 )
| R2. _ OOo%OI4 tOM 5% 2S00v MET-GLAZE! MULLARD . VR37 o N
| R3 090001 , PTC THERMISTER  MULLARD L VABESQ .7 |
R4 ogolze ke SY Yaw CARBON  MULLARD . CR2S . g ]
RS 000122 (k2 5% Yaw_CARBON _ MULLARD . CR2S i
RG . 000122 k2 5% YAW CARBON  MULLARD CR25 -
| R7 . boolz2 tk2 S% Y4W CARBON  MULLARD CR25 - ]
| R8 000122 k2 SY% Yaw CARBON  MULLARD CR2S -]
RS 000122 k2 5% 'Yw CARBON  MULLARD :cszzs - N
RIO poolz2 k2 5% Yaw CARBON  MULLARD _CR2S - |
Rl o002 k2 5% Yaw CARBON  MULLARD CRZS —
[Riz 000332 3Kk3 5% Yaw CARBON  MULLARD CR25 .
Ri3 oo047I 470R 5% YAw CARBON  MULLARD  CR2S !
R4 000102 k5% Yaw CARBON  MULLARD CR23 3
iRis oooloz k 5% YaW CARBON MULLARD cR2S -]
RIG 000220 220 5% Yaw CARBON MULLARD cr2S &
‘Ri7 000220 2228 5% Yaw CARBON MULLARD CR25 -
Rig 000220 228 5% Yaw CARBON MULLARD CR25 e m ]
R 000220 B2R 5% ‘Yaw CARBON MULLARD _CR25 - ]
Reo 000220 22ZR 5% Y4W CARBON MULLARD CR25 -
| R21 000220 22R 5% 4w CARBON  MULLARD CR2S -
Rzz ocoolo? k. S% Vaw CARBON  MULLARD CR2ZS -
R23 000390 30 5% Yaw CARBON  MULLARD cr2S N 3
NOTES
I7.9.80 datron ..
?E'&'H}'} ‘Af o ;\2-.::.: ‘;. i ; » - “___ 1065
B Ill go I8l iu.n\s\bf f l ; < p rg? FRONT PCB. A§SY .
ERi | | f 40047 2 s
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BESIGNATOR AT RN T M TN RCSLERTIE N iR R 15
POR T MmNy SANLE 40T Asyy
| R24 000390 3R 5% 'aw cARBON  MULLARD — )
Rzs 0002390  39rR 5% YAW CARBON  MULLARD — ;
R2¢ ocolo4 took 5% Yaw CARBON  MULLARD I
|R27 . 000103 10k 5%, Yaw CARBON | MULLARD R I
[R28 , 000334 330k 5% Yaw CARBON | MuLLArD . lo
R29 000334 330k §% Yaw CARBON ~ MULLARD . - )
R30 000334 330k 5% AW CARBON = MULLARD .
R3) 000334 330k 5% Y4W CARBON = MOULLARD . - 4
R32 000334 330k 5% Yaw CARBON  MULLARD oo
R33 000334 330k 5% aw CARBON  MULLARD .. CR2S =]
R34 000324 330k 5% Yaw CARBON | MULLARD _CR25 S
R3s , 000334 330k 5% Y4W CARBON  MULLARD I CRZS T ]
R36 ; 000334 330k 5% Yaw CARBON  MULLARD . CR25 — -]
R3] | 000334 33k S% Yaw CARBON | MULLARD (CRZS ]
Rs8 _ L.000102 [k % Yaw CARBON | MULLARD ce2s ]
Rag L 000102 |k S% Yaw CARZON | MULLARD ¢R2s =]
R4o ooo|o2 tk  S% __Yaw CARBON | MULLARD |CR2S -
R4i 00102 Ik S Jaw CARBON_ | MULLARD CRa2s -
R42 000102 ik SN Vew CARBON | MULLARD cR2S -
R43 000102 |tk _S§ Yaw CARBON | MULLARD cRrzs -
R44 000102 ik S% Yaw CARBON | MULLARD cRras -
R4S ooolo2 k 57, VYaw CARBON | MULLARD CR2S -
Ras coolo2 Ik & Yaw CARBON | MULLARD CR2S —
NOTES. GATE -
dotron ccome.
SEE SHEET 2 FOR LATEST ISSUE DR AN TITLE |065
s i_:::n FRONT PCB . ASSY.
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DESIGNATOR i DATRON DESCRIPTION FRINCIPAL MANUFACTURER'S No. USED
PPART No MANUFACTURER PART No Per Agsy
(Ra7 ., 000272 __2k]_ 5% '/aw CARBON | MULLARD CR2S 4
|R48 . . 000222  2k2 5%  Yaw CARBON | MULLARD CR2S [
[R49 000182 )K§ S Yaw CARBON . MULLARD CR2S r
RS0 ..000272  2k7 5% Yaw CARBON | MULLARD cR2S -
RS . 000272 2k7 5% Jaw CARBON | MULLARD cprs -
|R52. 000202 2k 5L Jaw CARBON A MULLARD ¢Ras . !
Rs3. 000472 4k7 5Y /aw CARBON MULLARD icpas '
R54 000272  2k7  §%  Vaw CARBON MULLARD CR2S -
RS O00I0T K &% YAw cARBON MULLARD leres e -
| AN 090050 3k3 X7 2% NETWORK  BECKMAN £7e.4-r- R3k3 !
ANZ 090078 470R X7 2% NETWORK  BECKMAN i7eq--R4T0 | oV
AN3 090017 100k ¥7 2% NETWORK BECKMAN 764 - FRicok 2
ANg o90017 100k x7 2% HNETWORK BECKMAN Te4-i-Ricok =
ci 104023 2n2F 20% kv CER DIsC ITT , HDIBK I02N2MS-SS ]
cz2 ISocie JuF  20% 35v DIR TANT [ UNION CARBIBE ' KIRQE3S AT -
C3 (socole JoF  20% 35v DIP. TANT UNION CARBIDE K IRQE3S =]
C4 1ISOCO02 'lf.?/‘r 20% léev DIP TANT _ UNION CARBIDE Kiogie B !
le 18 0006 A7uF 25v AL, ELECT  MULLARD .ole~t647y o4 ]
ice tioo13 OO 20% 250v POLYESTER MULLARD | CZBOAEPIOOK } 8
c7 o3 10OaF 20% 2SOv POLYESTER MULLARD :C280AE P100OK ' _
- Hoo13 1OOnF 207, 250y POLYESTER MULLARD | C2B0 AE PIOOK -
c9 t1ool3 1OOnF 0%, 250v POLYESTER MULLARD | £280 AE Piook. —
L ORREN o - - - ———
| L datcgﬂ.f.rzc_‘"ﬂi:"__
' : ; N 1065
' ' ' t | - __| FRONT PCB. ASSY.
f . 1 i | {4 - ’ ] T
L ; L A 1 400417 (49
AT AR Hw bt PRING -1 I MANUF ACTURER'S No. USED
“hE N WANU ACTLUHLR {PART No. Per Agsy.
; Ci0 HHool3 190nF '20?/3 RSOVPOLVESTERA MULLARD 1 Q'zso AEF_’IOGK o —
Ll loo!3 100nF 207 250v POLYESTER | MULLARD . C280 AE PIOOK _ —
ciz oo 13 100aF 20% 250v POLYESTER MULLARD leaso A Prook -
Ci3 1003 100nF 207 250v POLYESTER, MULLARD B | 280 AE PIOOK, -
Ci4 180029 JeF 250v AL ELECT  1TT LeNIZ. 12 (/250 [
e -
. R I
D 200006 1A GOOv GR Si DIODE ; FAIRCHILD ______j‘__l__N_4OOS 2
D2 200006 1A GOOv GP. Si. DIODE | FAIRCHILD | __IN40O S ]
D3 200001 T5mA T5v 6P 5i. biobE i FAIRCHILD _ | INdI148 N
| D4 200001 i75mA 75v 6P Si DlobE JFAIRCHILD INd |4 B -
Ds 200001 (75mA TSy @P. Si DIODE | FAIRCHILD INZIAE -
| DG 200001 TSmhA 15¢ 6P SI DIODE FAIRCHILD iNd 148 =
| D7 . 20000l TSmA 7Sv GR.Si DIODE FAIRCHILD _ |iNgias -
| b4 ;. 2ooool _|78mA 7S¢ GP.Si DIODE | FAIRCHILD IN4 148 -
D2 L 200001 |T5mA TSv 6P 3i DIODE FAIRCHILD IN4I4B -
| Dro 1. 20000l TSmA 75¢ CP.Si DIODE  'FAIRCHILD INdiIg 3 -
| iy I 20000 TSmA TSv GP.Si DIODE | FAIRCHILD 4 iaR -
bre | 200001 [75ur Tsvepsi viovE  |Fammis INtiag -
[Dis | 200001 75mA 7S¢ GP Si_DIODE  [FARCHILD IN4I48 -
14 \‘ 213005 IS5V Yew ZENER MOTOROLA BIXTICTS !
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datron e
SEE SHEET 2 FOR LATEST ISSUE e LLLEL] THTLE IOGS
':0 S R 1 ceewen FRONT PCB. ASSY.
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DESIGNATOR 1 DATROMN iDESCRIPTIDN PRINCIPAL MANUFACTURER'S No. USED
FART No | MANUFACTURER PART No Per Assy.
n ‘ S |
|G 240014 _5i. NPN. TRANSISTOR NATIONAL_ 1 B 237 /TOI® 3
Q2 | 240014 si NPN. TRANSISTR | NATowaL  BC 337 /TOi8 -
Q3 , 240014 si NPN. TRANSISTOR | NATIONAL . lsc 337 /1018 -
@* | 25000% 51 PNP. TRANSISTOR  NATIONAL Bcidc /Toi8 _ il
| Qs 250008 Si PNP_ TRANBISTOR  NATIONAL i BC2i4¢ /ToIB -
| Ge 250008 Si. PN TRANSISTOR  NATIONAL i Bc2dc/ Tos . -
{1 25000% Si. PNP TRANSISTOR _ NATIONAL . _Bcziac/ To® -
Qs 25000% 5. PNR TRANSISTOR _ NATIONAL | Bozide [ Tois - N
@ 250008 Si. PNR TRANSISTOR  NATIONAL | Bc2ide [ Toig N
Qo 250008 Si. PNP TRANSISTOR . NATIONAL _Bc24ce/ Toig .=
Qn 25000% Si. PuP  TRANSISTOR _ NATIONAL Belge/ Tors =]
Grz 25000 8 5i PNP TRANSISTOR NATIONAL . Bc2lac/ Tolg =
a3 250008 S{ PNP  TRANSISTOR  NATIONAL _Be2ias/ Tois =
Qe 250008 Si PNP TRANSISToR -  NATIOGNAL BC2i4c/ Tolg =
Qs 250009 Si. PNP. TRANSISTOR  NATIONAL . 2NS40i /ToIs 10
e 250009 Si. PNP. TRANSISTOR _ NATIONAL N 2Ns401/ Tolg ___J________: _____ ]
@ 250009 Si. PNP TRANSISTOR . NATIONAL _2Ns4ot/Toi3 ; -
e 250009 Si. PNE  TRANSISTOR  NATIONA L ,2~s4on [Tors L=
Gn . 250009 Si. PuP.  TRANSISTOR . MNATIONAL 2Ns40| fros =
Qo . 240005 Si. NPN.  TRANSISTOR NATIONAL lMPs Lot /018 :
- 1 — R —
E | detron come
B | T : =4 S b 1065
. ' i t ! 4 FR.ONT PCR. ASSY.
. 1‘ < . | e ] AT
L L R 400417 6 v g
St SR LRI PHINL BAL MANUF ACTURER'S }Nu USED
vAH MANLE AL T URE R PART N iPer Assy.
Qal 240009 Si. NPN. TRANSISTOR NATIONAL  MPsLoi /Toig | — ]
| Q22 240009 (8i, NPN TRANS|STOR  NATIONAL L\ MPsLOI [/ ToIg o~
@es 240009 8i. NPN. TRANSISTGR  NATIONAL i MPs Lol /Tois L=
Q24 250009 Si. PNP. TRANSISTOR NATIONAL " 2ns40l [Tors -
Qlzs 250009 8. PNP. TRANSISTOR  NATIONAL L'ZN54C>.'/TOI'B _ -
Qe 250009 Si. PnP. TRANSISTOR _ NATIONAL _2Nsqo| [Tolg N _
Qe 250009 Si. PuP TRANSISTOR . NATIGNAL rzﬁuso,or /Tois =
Qe 250003 51 PNP. TRANSISTOR _ NATIZNAL ) 205401 [ Tous : -
Q29 240009 S, NPN.  TRANSISTOR NATIONAL MPs Lot JTorg [
Q30 240009  Si. NPN. TRANSISTOR NATONAL  MPsLor [Tors b=
Q3 240009  Si. NPN. TRANSISTOR ' NATIONAL [MPs Lol / Torg L -
Q32 240009 Si. NPN. TRANSISTOR  NATIONAL %M?_.}_EQ_J/ Tolg L~
| M 280084 |PROG.. KEYBOARD/DISP. INTERFACE| INTEL. P8279 t
M2 270048 | QUAD 2 Ifr NAND LS _NATIONAL DM74- LS OON t
(M3 - 280043 aeim LATCH /4-16 Ling Becosk me MoTOROLA Mc 14515 8¢F i
M4 ., _2BOOSS j@%b 2-INPUT 'AND GATE | MOTOROLA MC 4081 BCP ]
- i 1 -
—— ] I O -
NDTES TaTe
dotron e
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AW, la4

oS



T
|

| MANUF AZTURER'S

DESIGNATOR i DATRON iDE.SCi—UPW()N TBRINCIPAL WNe: USED
i PART No !  MANUFACTURER |PART No Per Assy.
S1 1700061 KEyBoARD SWrtch. RED LED| SCHADOW "SRL- RED LED ... ]
sz_ 70006l Lo o ooy " . b S S A
53 ... [ 70006 R " oo " L I
1S4 . 700061 " . oty ! ' i . ]
Ss . ___, 70006I s L, " " T
Se_ 70006 | " oo " c D]
|57 70006 " " .o ! " . - ]
B3 70006l " neooe " " -
1S9 700061 . o woo ' ' - 3
Sio 7oooe! " " noo- " " =]
Sn 70006! " I . .- ]
Siz 700061 . " —_— " . -
Si 70006! " noooe . : -
Sie 70006) " " T " ' -
Sis 70006 | " W " X - ]
| Sie 700061 s T - " - ]
| Sy 70006] " o oo " - - |
Sig 700 06! " ' v - " T
410149-.  PcB |
) 450295 - . TERMINAL PLATE ‘ {
605060 [ 14 WAY DI SOCKET AUGAT 314~ AG39D ; 2
NOTES
detran ...
%:'SHTT R R ' : 1065
F i ' E : ; ! 1 : FRONT PCB. ﬁTSSY. -
el | I L E 400417 879
Py
DESIGNATOH {2t & bl Lty P A s AU TUREAR S MNro LS
' A e 5 e Assy
— 605097 |24 PIN DIL SOCKET | CAMBION o 703-4324-01-06-00 | | |
- 605098 _1-OF.IN Dk SOCKET CAMBION _703-+3+O-OI'OS~OO !
o 630024  STb.STEATITE INSUL. BEADL PARK ROVAL PORCELAIN CO.  TYPE N®2Z {ieswe) B
630029 SCOTCHTAPE DfSIGED Yaxs2 Tk, 3M Type 4032-'4" AR |
} 800017 ,BY% DIGIT DISPLAY WiTH LEGEND DALE . . !
] 820015 Low EMRE TERMINAL - BLK' CLIFF TPI sPECIAL. ] !
92004 iqu EMF. TERMINAL - Reb  CLIFF (TP SPECIAL . i B
220043 _NOT Low EMETERMINAL~ BRN CLIFF N TPl ) L
220044 NOT Low EMF TERMINAL - BLUE, CLIFF TPl ot |
420080-1  WARNING LABEL ) i ] N
R i' I} -
: ; i : L ]
N - : 4 ' . - —]
. - . ; ! . . ]
I i ; | oo , - ]
| e . i i - _ S I
. - _ S Do
. . e - ot _ - . _4 ]
_ _ JT . -
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RIS 000472 _|4k7 5% YaW CARBON " -
RIS 000332  |3k3 " R 3
RI7 000683 8k v v ] 2
RI8 000222  |2k% " . 7
R1I3 - | co0o393 [k " o _— “ /
R20 000104 ook S IO 4
R21 0COlo4 ook i a - i
R22 ©00!04 ook , " s "
R23 ,.r - Qo'o 221 220R T ' ' " 2
T s, e - 22543 T ow | OotrOn e |
SEE sHeET 2 FOR LLRH"E.Sr:I' e | 470422 " e I e DIGITAL ‘1
:n é E -l- IISSE.IIS‘} HB?HS& 1‘2;4 12-433-5*-5"3[ Hw mi(jés Pcs. ASSY -
= Tes780(i/e]E0 E%Ei 2312.80[11.6.81 3275} 3o E R0 400422 l o J
R ANETY]
!
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'™S Noo U ‘
PART No. MANUFACTURER PART No Fer Asi, H
R24 000102 Ik 5% Yaw CARBON |MULLARD Jcres .- 5
R25 000332 3k3 " “ N » - . = ‘
R26 ooQIc3 10k ~ “ : o —— .- ;
R27 ocoeind Ik " " " I - -
B23 000682 Bk R " " ) [
R29 coOoI04 100k . . ' - - o .-
R3o0 NOT USED . I L LT
1Rai | CC0472.  |4k7 " " o I .~ |
Ra2 1. 000472 i14k7 “ow o + v R _ - )
Ra3 | ooozgz 2k2 g : i - ;
Ra4 000104 |00k " " . " - — |
R3s _ 00O 104 ilook v v ' , - ;
ke | oocoioc# ook o o - L S L |
Ry | 00QI0G oM 0% IR I ot !
R3s 000104  llook 5% v | R R ) !
R39 00Cio3 ok I | ' I .-
R0 oQ0le3 0k v - S S S - .
Ra) 000332 3k3 L L ;
R42 QoQlo3 10k . “ . I - |
R43 Q0004 100k e . " " -
Ra4 _0ool103 10k “ n | N .
Ras Q00364 360K = " | ~ 0 t
Ras 000472  jak7 ‘ " ; |
NOTES. ¢ - N
detron ..c. .




|
DESIGNATOR éDAT RON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No MANUFACTURER PART No Per Assy
RaT RelsloRle R IOk 5% Jaw CARBON | MULLARD EE B — |
kag . OG04 100k R ' R
(R43 L. 00003, 10k : " - i
R0 , 00004 100k e _ " - |
LT L CO0562 _Ske i o ]
|R52 . 000224 220k ' o - o
RS3 ., 000123 2k ] S
[Rsa L oooies M Lo 1 ]
|RSS ..J ©Oo0Q684  ssok ) C= 1
R3e , 000823 e2k g R 4
k57 ’ _NOT vsed . o + -
| R5% Oqoloo [OR i i Z
| RS9 000220 228 i o
| Ko 000220, 298 -
| Rl . CO0I00  JoR ) o -
RG2 i _ NOT USED ‘ ; L
| ka3 , Q00I%Z 2kZ 5% law ZARRON MULLARD ,CR2S
| Re4 cooo222 2k2 " 7 P ) -
R&5 , Qoolos Ok : —
k66 L0003 ok X .
Re7 00027l 70k oo .
R&R . ©0ooiod ok o -
R69 L 0005¢! 560K [ . '
N ES . ] :
Sl WHEEY A R0 LATESY 48510 ""‘"'“IL I"'~'
" J ! l : : ! : { I I i - 1065 EIGJTAC'.
L 1 ! . ! : l + I . - ,CB AS_;Y‘ )
T 4 JE go0az [y
| |
HATRON [3ESUCHIP LN PRENG A "MANUFACTURER'S No. USED
PART No MANLFAL TR R |PART No Per Assy
R70 CO0222 | 2k2 5% 4w CARBON  MULLARD . eres -
R ooC1o2 ke ow " e -
(R72 000224 2208 —
i R73 cool02 Ik e -
R7a oo0!'Z24 2ok Lo ]
R75 Q00471 47R . i |
R 000924 Bk . e !
R NOT usEd ] —
07 NOT USED o = ]
K72 0OC 472 A4KT ! e -
REC JO0683 68k« ' - ' " i —
R Q0 0IR3 1Bk " o
RE2 D0 0334 azok . " L t
RY3 063202 |2k POT CERMET BECKMAN lrep P
R34 000223 22k 5% ‘Yaw CARBON MULLARD cR25 ) r
Fgs 000472, 4k7 - » GO . —
R26 ) MNOT USED ," -
R37 ; 000104 ook L ) + L —
k28 1 000103 ok - o - =
RE9 0O0oi03 ok vt SRS " -
R3O L GNOT wseo Ll -
R91 | 012002  120k0 (% 'RAwW Sopm MF | Holco = __ HeC !
R92 *ms 230 5%23 . . - j
NOTES pvee
) dotron wcme.
S.il» SHEET 7 FOR LA,TEﬁT lSﬁSﬁUE” o _ [ L] IL. TITLE
Do | ! =3 1065 DIGITAL
Ko ! 7 1 T PCB. Assy.
E:j) l | : - o "= 400422 | 4
Iy ¥ o



DESIGNATCOR DATHON DESCRIPTION PRINCIPAL MANUFACTURER'S Mo. USED
PART No. MANUFACTURER PART No. Per Agay.
R93 ) NOT UWSED - -
R%94 R eYelelfe)] Ik 5% %W CARBON MULLARD CR25 -
R95 000472 4k " ° I =
R9G elelo] oK} 1k = - T.‘ - “ -
R97 00 oze2 pKR v v " L " -
RSZ NOT USED . ) -
R99 000104 100k 5% Yaw CARBON ) ~ ' —
RIOO loooios  loek e v ot —
Rifled 1 000e84 egok vt L . -
Rio2 0001103 ok Lo : —
RI103 . 000222 2k . Lo ) " -
RIO4 ogo 102 L + " " -
| AN 0900406 IOk x 7 2% NETWORK BECKMAN | 764 -1- RIOk 5
| ANZ . L NOT USED . ' - i -
AN3 0390046 Ok x7 2% NETWORK JBECKMAN 704 ~1 - RiOK -
ANS 090042 B BIT R-ZR' LADDER NETWORN SEE DRG- } !
ANS 090046 liok x7 2%  NETWORK, (BECKMAN 764 -1 - RIOk -
ANG 1050046 ok x7 2% NETwoRK BECKMAN _|7e4-1-RIOK =
ANY el Tolokias ok x7 2% NETWORK  BECKMAN 764-1- RIOK -
L .
G fon dal
SEb o oaHEET P FOH LATESY S5UF B MMIL- TITLE
o | ] [ e 11065 DRITRS
Bt i 1 B nemds st S - prom
o
. Q!‘ -
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
_ | PART No. MANUFACTURER PART No. Par Aaty.
(4] 150002 10,F 0% 6y DIP TANT UNION CARBIDE KIDEIG 14
c2 150002 IOxF «  w m  u " " " ' —
c3 ISC Q02 10ufF = - " - . -
CA 50016 ;va « 38y KIROE3S 7
cs I10Q 13 |1 ur 0% 250vPOLYESTER | MULLARD c280 AE/PI00K 3
oA 101103 *OluF 250v CER DIsc ERIE Bol [
c7 150006 4 7ur 20% 16V DIP TANT |UNION CARBIDE K4RTEIG f
cg NoT USED -
ca 150002 IQuF 20% 16v_DIP TANT  |UNION CARBIDE KIQE!G -
CIo 102101 IOOKF S0Ov CER DisC  |ERe : g0l 5
s feu isoceoz 1O uF 20% 16v DIP_TANT _|UNION CARBIDE KICE & -
ez 1500 16 [WF  + 35y % . . KIROE 35 —
13 IScoo2 10 uF e _ ; KICE 16 -
Cl4 ' oot 3 O-[F 0% 250v POLYESTER| MULLARD C2ZBOAE/PIOOK. -
&+ 15000 2 JB,F 20% IV DIP TANT |UNION CARBIDE KIROE I& —
cle ' o2 221 2205F  S0O0v CER DISC ERIE 2ol 3
cl7 ' iIsoQo2 1OLf 20% 1BV DIP TANT [UNION CARBIDE . KIOE G —
C18 iI50002 {QupF " & cu w " -t " —
19 ISs00 o LwF - - i . KIROQE 358 —
20 150002 1QuF = " " " - KICEIG —
21 102101 IOOpF S00v CER DISC ERIE 801 -
% 1ol 1o3 :Oilf 250v CER Disc ERIE ABol -
J200i0 2n2F 20% 100V PuncaARD | WAMA . FRC luﬁ | t
—— s — 4
h , T datron e
o h— ¥ ™ 1065 DaITAL
—" P8 s
] — s 400422
= - L x 1 -




DESIGMATORN DATRON DESCRIFTION PRINCIPAL MANUFACTURER™S No. USED
PART MNo. MAMUFACTURER PART Mo Per Aegy
Cod 13001& 130bF 24% 25v POLYSTYRENE SOFLEX HS&®180 /202~ 7/25 .
€25 102471 4100l Socw Cup Disc ERIE (2=l . ]
c26 1500 16 lof  50% Sy DIP TANT | UNION CARBIDE KIRCEZS - |
G27 150 002 IOLF v+ " " " KICE G - ]
c8 10222 0O 22pF SO0y CER DISC ERIE o 1801 _ 2
c29 I5001& IlwF  20% 35v DIP TANT | UNION CARBIDE KIROE 35 -
30 1500072 IQuE 20% 1&¥ .« 0t e " KIOEIG -
o] HOOOS <OlyF 10% 250v POLYESTER | MULLARD _|czeoAE/PIOK I
a2 1HooQ3 -068gF o . ]
cas 15004 -GBoF 20% 35, DIP TANT |UNION CARBIDE KRGS E 35 ST
ca4 o110l -OWF 250v  CER DISC |ERIE . Clgor ]
€35 150002 _ |IQuF 20% 6V DIP TANT LUNION CARBIDE KioElg ]
c26 1 101103 |-OlyF 250v CERDISC ERIE 8ol 4 T
 C37 02220 22pF 500y CER PISC L 4o P ]
€38 1102221 | |270bF S0gv ¢ " S (U . -]
€39 101103 __ [+OluF 250y » . L " — S
c40 1IOQI3  luF 0% 250y POLYESTER MULLARD | C28QAE / PIOD K LT
4l Qo227 3a3F 209 100V POLYESTER WIMA . FKS2ZMIN ; !
caz .10247! 4705 500v CERDISC ERIE g0 . 7]
c43 102101 |100pF s00v CERDISC. | v (8ol T
C44 150002 IGuF 20% 16v DIP TANT  UNION CARBIDE KIOEIS - |
cas ISCo & WP 20% 3Ev o v ~ _|KIROE3S. j( — |
cag 102220 22 bF 500y CER DISC LERIE 30! -
NOTES, i 1 : - -
' - . 0atron e
SEE SHEET ? FOR LATEST ISBUE lmﬁiz Il . —
- ’ 1 T e T 0G5S DIGITAL |
teo. - [ ) ,7___:1‘%___“ PCB. ASSY. i
T — B o | [ 5T et 400422 g
cheo N | 1 i _. I ,,, .. . !8 » 1o |
JoW. 1184
| | I
DESIGNATOR LDATRON DESCRIFTION PRINCIF AL =Mhn\i\ll)[—»‘\[}"'LJQER‘S No. USED
FART Na }MANUI—ACTUR[ R "PART No Par Assy
ca7 150004 OGP 20% ©¥3 DIP TANT, UNLION CARBIDE KIQOE®VE ‘ i
, |c48 L | NOT USED . 1 -
cC49 _iotios |'OluF 25cv CER.DIsc 17T o o) i
c50 102101 _I0OpF S00v CER Disc [ ITT o .80l -
CS1 , 1ezlol .4 I00PF SQOv CER. DISC [ 17T R0t —
€52 . | Nor usedp [ —
€33 . loz2zl #zzop.r_goqv CER DISC ERIE - |sor 7 -
54 130008 1 B8pF 5% 160v POLYSTYRENE SUFLEX ) HS I
55 Isocle IwF  20% 35v DIR TANY UNION CARBIDE KIOEl® —
3¢ . . . ! BIDE KiOElG
i b S S ]
; i
t - —
_ ‘. ) o
= - 1 . R - S .
L 4o B ! .._
- . e ——
| i %
|
T ——————
— o o B}
: '
_ 1 . _ -4 B}
]
NOTES o
dotron e .-
SEE SHEET 2 FOR LATEST ISSUE D SN ]L TITLE
- 0 - 1065 DIGITAL..
ico - 1 . PCB. ASSY.
— . - o — 400422 [. -




[ 1k CATHUN 13F 50 beoss 1, SRR MAARNLAC T JRE RS P JSELDD
FAKT Ny VAN T e AR N J Asyy

D 200001 _75mA T5v GP Si. DIODE FAIRCHILD INd1aw 10

D2 200001 _75mA TSv GF Si. DIODE FAIRCHILD IN4148 -

b3 200001 7SmA TSy GP Si. DIODE FAIRCHILD IN4I1AB - |
D4 200001 i‘lsn,.q I5v GP si. DIODE FAIRCHILD INAl4B — ]
DS 200008 _200mA 125y LL $i DIOBE  FAIRCHILD (INASZA o ]
be 2zo00t0 _§i HOT CARRIER DIODE  HP _HScHiool /IN6263 |
o7 igoz7 _2¥7 400mW ZIENER MUk ARD BZYBBC2V7Y o
R 210033 3¥3 400mW ZENER MULLARD  BZY8BC3V3 o ]
D9 2eo0z2 DUAL 37pF VARICAP DIODE THOMPSON — CSF _BB204AB 2 B
rDIO 2ooo00l T5mA TSy GP Si. DIODE  FAIRCHILD IN414B .

ol 200001 75mA TSy GP.Si. DIGBE  FAIRCHILD IN4I4AB -

b2 2000072 LA.50v. 6F.Si. DIODE FAIRCHILD N4 OOl 2 ]
1br3 213006 SV 5w ZENER ) (UNITRODE TY550§ f
Dl 20000I TSmA TSy GP. Si, bIOBE  FAIRCHILD INdlag —

bis 20000| 75mA TSv GP. Si DIODE  FAIRCHILD INd1ag — i
Die 20c002 A SOv. GP Si. DICDE FAIRCHILD (IN4OO | — )
017 200001 5i 6P DiobE FAIRCHILD [IN41ag - ]
brg _NOT USED o= 1
D19 _NOT USED . —

b2o . 220022 DUAL 37hF VARICAP DIODE THOMPSON — CSF BB204 8 -

D2y 20000} €75mA 75v GP Si. DIODE . FAJRCHILD .|N4i48 -—_

|
R —
- detron ... .
| B ! | r ; 2 1065 DIGITAL
i l I : : . PCB. ASSY )
[ ! ] ! ] ‘, TR 400422 o e
DESHGNATOR DATRON DESCRIPTION ‘FR\NC}PAL MANUFACTURER'S ‘Nn USED
PART No. i MANUFACTURER PART No ‘Par Assy

G 240001 Si NPN TRANSISTOR | NATIONAL. |BCIB4 . 5 ]
Q2 . 2400010 » " o M " o -

Q3 . 240007 W e 2N3Gae 2
4 B NOT USED ) ) LT

[oF:] 24 0006 Si NPN_ TRANSISTOR NATIONAL. _ 2N3904 oz
Qe 25Q004 SiPNP " 2N3306 L, 3]
Q7 250004 v " " _ " }‘L -
Qg 240001 « NPN " " BCiIB4 - ]
a9 240000 |+« . : : o=
Qo 25000! - PNP o« " BC2l4 | ]
Q. R B I - T ]
Q2 2500 It PP L FE _ . |Be327 ! A
(i3 240007 i NPN._  2N3ees - _
Q4 24000 | N S Bc1g4 - -

QS 240006 " . ] 2N3904 - ]
Qle 250004 "_PNP " " 2N390 6 Lo ]
K17 250008 " " " L BCRI4KC R

o - dotron wem s |
SEE SHEET 2 FOR LATEST ISUE DR A I\-- TiTLE

- * e 1065 DIGITAL

e PCB. ASSY.
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DESIGNATOR DATRON CESCRIPTION PRINCIPAL MANUFACTURER'S No. USED -
PART No. MANUFACTURER PART No. Pur Amy.
Mi 23001 | DUAL D FELIP-FLOP MOTOROGLA MCi4013 Bop 2
Mz 283007272 QUAD BILATERAL SWIiTcH " MCI40IeBCP i
M3 28 00 24  |TRI-STATE HEX NON-INV. BUFFER MC 14503 BCP 7
M4 2800 24 | N " : “ -
M35 2800 24 . " " -
MG 2800724 R Lo " -
M7 2800 15 | QUAD LATCH * i " Mc 14076 BCP 5
Mg 2800 15 - " o " -
M 2 . ...L.2800 15 » g o] " — e ]
M0 . L2800 24 | TRI-STATE HEX NON-INV §,UFFE+2 " , JMcrdas038cp N
Mt . 220015 QUAD LATEH PO ——— . [MCi40T76BCP - ]
M1z ; S | oo R — =]
MIS _ |EINARY UR/DOWN CouNTER | |Mc14SIeBcP 4o
MI4 oo " -
M5 1 . 290003 |TiIMER - ASTABLE [SIGNETICS NE S5y - 3
|16 . 270058 DUAL i-of -4 DECODER INATIONAL 74 LS55 2
| M7 | 270048 QUAD 2 I/F NAND GATE *NATJONAL o 74 LS00 2
[ M3 I L NoT USED IO N S
MIS . | 2B300&6&  [256x4 BIT STATIC CMOS RAM | SEE  DRAWING 2
NOTES oan ’ T
| 0otron s o
:\',l,t SHEET 2 FO-_R LAT_E_ST I.SSLJI . - R v IL. TITLE
f * R 1095 25
DESIGNATOR DATRON DESCRIPTION l.PRIMCIPAL MANUDFACTURER'S No. USED
FART No . MANLFACTURER PART No Per Aasy
M20 L RBO0Q 6L ,256x4 BT STATIC CMOS RaM| SEE DRAWNG. e -
[ M2 . R70064 iOUAD TRISTATE BUFFER NATIONAL. ] DM 74L5125 8 . 1
M22 2830011 DUAL DFUP-FLOP & . . MG 4013 BCF -
(M3 270053 ADcHP e |FERRANTI __ ZKA 2035 — !
M24 280 024 TRI-STATE HEX NON-INY BUFFER MOTOROLA MC 14502 &eP ! -
Mzs5 L 2BO 024 v o e e e e " I T
| M 26 _._2B0 006  DUAL JK FLIP-FLOP ~ o MC14.027BCP i
| M27 4 -RB0004  J4BIT BINARY COUNTER | . MC140208cP [
IM22 joR7OOES  IDUAL 4 )/PNAND GATE  NATIONAL 74Lts20 ; 2]
M29 . 270055  DUAL 4 I/F NAND GATE |~ 7ALS20 ; = i
[m30 290086 ~2 4kx8 EPROM-sesrRossprc| _|T™s 253201 fPRosRAMD| ! ]
M3 2800 26 VK x 48T sTaTic omos RAM | SEE DRAWING- o I - |
M32 . 270058  DUAL -of-4 DECOBER | NATIONAL ITALSISS R
mM33 i 270051 DUAL 4 1P AND GATE " ALS2] ]
VEZY ! 270055 Dual 4 /P NAND GATE " 74 LS 20 -
M35 ,. 29 0085 -¢ 4kx8EFROM- SEE PROG.SPE] _|™™s 2532 1 /Prosrams | | |
[ M36 . L 280096 | IK :4BITSATIC CMOS RAM| SEE DRAWING ] - S i
M37 L 2BO025 QUAD BILATERAL SWiITcH  MoOTorolA B Mc 14Ce6BCP : 2
|IM38 . 230071 [ TRIPLE 3 /P NORGATE | MULLARD ) HEF 4025 P e ]
|M39 | 280047 |HEX INvVERTER _|MOTOROLA MC 14069 BCP | 4
E-N l 2200 83 QUAD 2 /P NOR GATE MULLARD , HEF 4 00| BP L]
[ M4 _ 22 0044 |[BINARY UP/pswN OuNTER | MOTOROL A o M 14 516 BCF — n
M4 2 280003 QUAD LATCH u MC 140472 BCP 2
NOTES oaTe —e -
_ datran ...
SE-E SHEET Z_F_DH LATEST ISSVL{E . , 1 ::::}L_ VIYLGIOGS D'G'TA!:
e 1 : - PCB. ASSY,
it - SR . J = 2= 4004z2] 37
4™ )64 : . J



] T
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S Ne, USED
PART Mo . MANUFACTURER PART No. Per Agsy.
M43 290003 |TIMER - ASTABLE | SlGNETICS NE 555¥ - i
M44 27004% RUAD Z1/P NAND GATE | NATIONAL 74 LS OO0 — B
M45 270050 HEX INVERTER ) e 74Ls504 !
M46 | 280025 | QUAD BILATERAL SWiTch | MOTOROLA MC 140 6eBCP - |
| M4y . 280070  |DIVIDE-BY-S COUNTER/DIVIDER MULLARD HEF Ap22P
M43 | 2800 7| |[TRIPLE 3 P NoR GATE | _ HEF 4025F - A
M4g 280023 QUAD 2 /P NOR GATE | MOTOROLA_ MC 4001 BP '
MSO | 280044 | BINARY UP/DOWN cOUNTER - MC 14516 BCP -
M1 ; 1__.2_‘3__0_@93_ RUADL LATCH . RO MC 14042 BeP - ]
M52 ' . 27005¢ 2 1/P NAND GATE _NATIONAL 74 LS 30 i
ME3 280006 MICRE FROCESSOR CHIP - MOTOROLA _iMceBoOL ol ] E
Ms4 . 270023 ! QuAd 2 1/P NAND GATE ; NATIONAL . 7437 . ]
M55 ; 2700 54 ®RUAD 2 1/P AND GATE | " . 74 L5 08 2 ]
| M56 . 270054 “ . - X " . " - B
M57 . 2700 57 PUAL JK FLIP-FLOP ! " _ 74 LS 76 !
M58 | 280009 | HEX INVERTER /BUFFER | MOTOROLA _ _ MC 14049 2
Mzg . 280009 HEX INVERTER/ BUFFER MOTOROLA MC14-049 R 3
Me0, Me2 26003 . VOLTAGE DETECTOR INTERSIL IcLB2Mt 2
Mel . 290003 ,TIMER - ASTABLE |SIGNETICS NE 555V -
51 ; |NoT UsED T o -
S2 : | NoT usebh # L -
53 . NOT Useb X _ L=
R ;
B datron cewmaw
‘4'_! FOHOLATEST I55UE . LH AW IL> TITLE
- | SRR 1065 BT
i ' [ ¥ i S I preevovra -
L | J P I . EF 4004221471
1
DESIGNATOR DATRAGN DESCRIPYION . TPHINCIPA L MANUFACTURLER'S ‘No USED
. PART Ng MANUFACTURE R JPART No JPH Assy
! 370003 100QuH 40R R F _cHOKE SiGMA . _Sscw/iooo f
| L2 370002 00 4H AOR . - ToKO e YXRS 18575 I .
K | m%0004 SLEEVE— PTFE HE LLERMAN ELECTRIC FEIO Alr
| TPI- TP33  Links! 540002 22 sws. BTC WiRA RO R o i AR
~ | 220048 | BUS STRIP _ IMEKTRON .| MB23 14 7. 3F o
- 590065  _|SLEEVE 10 S.RUBBER | HELIERMANN ELECTRIC | HIS CONT. BLACK. . 1Omm
63009% COMPONENT CLIP RICHCE | Kku-8__ ! i
606005 _CLPFOR 605002 ANTIFERENCE .. R4 2
GOS0 02 . [IGWAY DL Low FROFILE SKT. JERMYN OR ANTIFERENCE  |A23-200fYerlcn-i63-53 2
e L. 2050 e5  |28wArbiL - - v AUGAT _ 328- AG39D / B
| . | ®OS5 o__ﬁg_______;!;_« WAY DILL. SOCKET [ASTRALUX oR JERMYN licL 143-353T1 , 22
| JI 1 EEs 06! | e wAY DL SOCKET | . " [l 163-8s6T 30
605050  HOowAYDIL SOCKET L AUGAT 1240~ AG39D S
605063 22 WAYDIL. SOCKET t AUGAT e a 322 - AG3I D -
GQ5064. |24 WAY DLl SOCKET . . 324 ~As39> | 2 |
o | 540006  |I/0-4 BLK.PTFE INSUL WIRE ToBs&210  TYPE A AlR
P_'-_:i - 4 604037  |PROGRAMMING CLASSI6O PG _ 836 - 47568 S
605 0 59 BWAY D.iL. SOCKET ASTRALUX lCL~ OB3=-56T /
J5 ©OS OS2 |2BWAY FOLARISED SOCKET | 22:0] - 2085 |
L - ei7 010 NYLATCH PLUNGER ORDER FIOM GJ FOX ¢ SONS HN3P-32-4 -] g
e!7 011 NYLATEH | GROMMET n “ "% |HN3G-32-| 2
- 605062 18 WAY D.IL SOCKET |AUGAT 318-AG33D ooz
T 410096 9 |pcE !
NOTES DaTE
datron ..o
SEE SMEET 2 FOM LATEST uEBUE e IL. TITLE
- P 1065 piGITAL
<o e . PCB. ASSY.
et - RS 4004225
ER AT ™ j.



|
DESIGMATOR DATROH DESCRIPTION PRINCIPAL MANUFACTURER'S ;No ust D
PART No. MANUFACTURER PART No “par Basy
4.0 0 379/ 1| wiRe /TERMINAL Assy. o : £
JE& NOT USEB R T T §
o NOT UsEb j E ]
620003 |SOLDER FCB TERMINAL LUG | HARWIN _iHa2wgs5A 1 5 |
J3 605102 24 WAY DILSOCKET GOLD | C A CA -245-{0SD ¢
o e _ T
, , _ — e ]
- —— - ———— — + -~
[ e e :
1 | _ — + S
- - T . 4
S — 1 - —
- S SO - H . q
S O — i .
S R + + f
N . o ]
] .
- B | |
L If v
| l
NOTES At
| | detran ...
SEE SHEET 2 FOR I.ATE_S'I. 15SUE . * s a IL. T
- I i ! | g DT - 10GS pisiTAL
oo t + ' ' — . PLB. hSSY
- . ! . | P . .
joare [ ; | i . . o 4oo0422
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T ﬁ—iﬁ
3 | S bl 4 | 3 ] & | 7 55 CHANGES
THIRD ANGLE PROJECTION &% T & = AL 80885 TO B RHOVED TS ;
ns éi oL i ;j 3= i |RelErsEn 1 B Bo
DRAWN IN ACCORDANCE WITH BS 308 2 xd 3 i3 2|65 aobes
.. 223 8a
tl"-\ RG| : i _ T eco (18: I 68
- :‘ 10R 3 * - » T‘z-woﬁwn; ADDRESS
;E E E :L * ffn‘ I ‘ 3 :]‘zb:ﬁ :.;As ABDREST
o) Tok
™80 C29 M54 MBS Rék | i
A zd X S v B sy g I ‘su'8) o < ar || Ty
) R By 3 c47 s : - NIB0E LE3E ano Lx 57
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R42 0oQ 332 3k3 5% Vaw CARBON |MULLARD CR25 -
R43 oco 332 3k3 5% V4w CARBON |MULLARD CRZS i -
Ra4 cco3ss| 330R 5%  Y4W CARBON |MULLARD CR25 2
R4S 000680 68BR 5% aw CARBON |MULLARD CR25 !
R46 000472 K7 5% AW CARBON |MULLARD CR2S [
NOTES. FYen
5.7.80 datron woee..
BEE BHEET I FOR LATEST ISSUE O A “__ TrLE
- CrecxRe AC PCB ASSY |06s
LES
anre DR ARG sHERT
—— DaTE mamn 400425 ] 3 o f7




AC PCB ASSY 10es

DESMGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S Mo. LUBED
PART No. MANUFACTURER PART Na. Par Assy
R47 090070 4K7 <25% ISphm MF | ACI SEE DRG- !
R48 o900 7! BLIIS-25% IShhm  MF ACL SEE DRG -
R49 000912 oki 5% Yaw CARBON |MULLARD cR28 [
RS0 063500 SOR POT 3"sa CERMET | BECKMAN 72pP -
£S5l 000565 5MG 5% '/4aW CARBON | MULLARD cr2s ]
gs2 NOT Useb —
RS3 NOT USED =
034 NOT USED -
RSS NOT USED -~
R5 o00103 IOk 5% 4w CARBON |MULLARD CRZS -
RS7? 000105 IM 5%  YaWw CARBON |MULLARD CR2S 4
R5% NOT UsED -
RS9 000120 I12R 5% Vaw CARBON |MULLARD cRr2s 2
qQReo 000l20 2R 5% AW CARBON |MULLARD CR2S —
‘| RE! 00c 222 2k2 5%  'Y4w CARBON |MULLARD CR2S 4
Rea 000332 Ak3 5%  'Yaw CARBON |MULLARD CcR25 -
|res 000 222 K2 5% V4w CARBON |MULLARD CcR25 -
Re4 coo?222 2k2 5%  4W CARBON | MULLARD cr25 —
Res 1 oootol  IOOR $% V4w CARBON |MULLARD CR25 3
Re6 000221 220R 5% 4w CARBOW |MULLARD €R25 -
RE7 00CIB3 Bk 5%  Y4w CARBON |MULLARD CR25 -
RE% 09 007! 1Bk -25% 1S bbm MF Act SEE DR -
RCY 090070 Ak7 -25% 15 bpm  MF ACT SEE DRG- —
NOTES. ATt
15.7.80 dat.rm ELECTROMICE LTD
SEE BHEET 2 FOA LATEST ISSUE O - . TITLE
- ] [ e AC PCB ASSY 1065
- — = ==E 400425 |47
AW, L184
DESIGNATOR DATRON DESCR{PTION PRINCIPAL MANUFACTURER'S No. USED
PART No MANUFACTURER PART No. Per Aasy.
RI0 Qooeve K7 5% Yaw CARBON | MULLARD CR25 2
R7I coperz. 2K7 5% Y4aw CARBON | MULLARD CR25 -
R72 000 I5l ISOR 5% /aW CARBON |MULLARD CR25 I
R73 0QQ 105 IM 5% ‘4w CARBON | MULLARD CR25 -
R4 CO0 564 560k 5% 4w CARBON | MULLARD CR25 }
R75 063504 1500k POT 34'sQ CERMET | BECKMAN 72P 2
R% . 090073 62kG -25% ISpPm MFE | ACL SEE DRG i
R77 000I04 look 5% Yaw CARBON | MULLARD CR25 -
R78 0002125 2M2 5%  Yaw CARBON | MULLARD CR25 2
R7% (oYeled N2 Hok 5%  Yaw CARBON |MULLARD CR2S !
R%0 [ofeYoX-1:3) 560R 5% 4w CARBON | MULLARD CR25 {
R8I 000101} I0OR 5% 4w CARBON |MULLARD CR25 -
R32 cooloi IO0R 5%  Y4w CARBON | MULLARD CR25 -
R83 NOT USED B -
Re4 NOT USED -
R85 | NOT USED - -
RB6 NOT USED -
Rz7 NOT USED —
1} NCT USED -
Ry NOT USED -
R0 063 204 200k POT " s8. CERMET | BECKMAN 72P |
R91 cooios M 5%  Yaw CARBON |MULLARD CR25 -
1. 000105 iM_ 5%  Y4aW CARBON |MULLARD CR25 -
NOTES. =
15.7. 20 mtrwl ELACTHOMICE LTS
SEE SHEET 2 FOR LATEST ISSUE DA fL_- TITLE
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL WMANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Par Asry.
Ra3 000225 2M2 5% Yaw CARBON |MULLARD CR2S -
R4 NOT USED -
RSS NOT USeb -
R NOT USED -
Re? NOT USED _
R NOT USED -
R99 NOT USED -
RIOO NoT UsEb -
RIO1 ooo4ri AT0R 5% YaW cARBON | MULLARD cR2s 2
RloZ 090073 62kG -25% 1Sppm  MF ACI SEE DRG —
Rio3 00022 | 220R 5% Yaw CARBON |MULLARD cR25 -
RI04 O00le3 16Kk 5% Yaw CARSON |MULLARD CR2S I
RIOS 000623 62k 5% Yew CcARBON |MULLARD CRZS !
RI0G o ool kOO % 'Bw 50w MF [Holco H8C 3
Rlo7 011803 IBOk 1% aw S0Mm MFHOLo HB8C I ]
RiO% 042215 22MI 1%  Yaw Kobbm MF | ALLEN BRADLEY cc 2
K109 Q90072 Ik -25% iShm  MF AcL SEE DRe. |
RI [0 090072 0kl 25% isim MF | AcI SEE DRE -
Ril} 090072 Ik -25% iShm MF AcCI SEE DG -
RIl2 063 504 500k PoT 3RS CERMET |BECKMAN 72pP —
RN3 042215 22M1_1% Yaw 100Mm MF |ALLEN BRADLEY cc -
R4 090072 IM ‘25% IShhm MF ACL SEE DRG -
RlS QO0E22 8k2 5_'/. Yaw CARBON | MULLARD CRIS |
NOTES. pree
1S. 7. 80 datr‘m ELECTROMICE LTD
SEE SHEET 2 FOR LATEST ISSUE oM A “__—_ TITLE
:o ceckee AC PCB ASSY (065
oare oG —
— oATE e 400425 ]6 o (7
Pl Ayt _
DESIGNATOR DATRON CESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART Mo MANLIFACTURER PART MNo. Por Agsy.
RIG 000336 33M I0% Yaw CARBON | ALLEN BRADLEY cBIO i
Rii7 oQoiva tk 5% 'Yaw CARBON | MULLARD cezs 2
RIrg 000823 B2k 5% 4w CARBON | MULLARD CcR25 |
IRIIg 00O I07 IOOM 10% 'aw CARBON |ALLEN BRADLEY CBIO 2
RiZO oJola) fe} Ik 5%  Yaw CARBON | MULLARD cR25 -
Rizl 063 105 IM POT 3A&"st CeERMET |BECKMAN 72 P ]
Ri22 Q00104 100k 5% YawW CARBON |MULLARD CR25 -
R123 090072 277k -25% 1Shbm MF  lAcl SEE DRG- -
RI24 090072 277k -25% 1Sphm  MF | ACI SEE D -
RI2S 050072 277k -25% 15 b MF  |ACT SEE DRG -
RI 090072 277k -25%. IS e  MF ACI SEE DRG —
. o007 100M 10%  Vdw cARBoN JALLEN BRABLEY cCBlo -
Ri28 0C0476 47M  10%. Yaw CARBON|ALLEN BRADLEY CB IO 1
RI2Z9 000222 |2k2 5% VAW CARBON |MULLARD CR25 -
Ri3o 000471 410R 5% Yaw CARBON MULLARD CcR2S —
RIZ) NOT UsED -
RI32 NOT USED —
RI33 oHoo! KOO 1%  Yaw Soppm MIA HOLCO H8C —
R34 Olt0ol kOO 1% Yaw Sobbm MJF HOLCo H8C -
R3S 000332 3k3 5% Yaw CARBON | MULLARD cezs -~
RI136 000 331 330R 5% Y4AW CARBON | MULLARD CR2S -
R137 000333 33k 5% Maw CARBON | MULLARD cR2s —
RI38 000152 kS S% 'aw CARBON | MULLARD CR2S ~—
RI33 050049 220R 2% _ Yaw OOk~ MF | MULLARD  MR30 | e —
15.7. 80 datmn Vb TRt Ly
SEE SHEET 7 FOR LATEST SUE [ ”__ TIFLE B
- S AC PCB ASSY 1065
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART Nao. Per Pasy.
Cr 120018 |SF 10% 63v POLYCARB ASHCROFT A28152|8 |
C2 120030 éZOnF 10% 63y POLYCARB ASHCROFT SEE DRG. i
c3 12002 | 4706F % 63v POLYCARB | ASHCROFT AZB471I8 2
c4 120024 |a8F 10% 63 AOLYCARB | ASHCROFT A2B68218 /
c5 120020 D90sF 0% 63v POLYCARB | ASHCROFT A28 22118 t
Co 150012 10 OWF 20% 35y DIP TANT | UNION CARBIDE KRIOE3S |
c7 2002 T0aF 10% 63v POLYCARB  |ASHCROFT A284711B -
g 102680 l6gbF 5% S00v CER DIsc | !TT cplo 2
c9 102 &80 tBpF S9% S00v cER Disc |ITT Chlo -
clo 102331 |330pF [O% SOOv CER DISC [T 7 cplo i
cin 150020 lgeF 20% 25v DIP TANT |UNION CARBIDE KIOE 25 7
clz 1ools 10OnF 20% 250v POLYESTER | MULLARD C2BOAE Plook 5
C13 I1I50Q20 IQuF 20% 25v _DiP TANT |UNION CARBIDE KIOE2S -
Cl4 150020 10 wF Qo% 25y  DIP TANT | UNION CARBIDE Klce?2S5 -
s 101103 10aF 25% 250v CER DISC | ITT ‘ colo
cle 150003 |470F 20% €Y3 DIP TANT | UNION CARBIDE K47 EEV3 i
CI7 | 1oz 101 I00pF 10% S00v CER bisC  |[1TT . cbIo i
ci8 | 130070 |t3pF XIpF 160v POLYSTYRENE | SUFLEX Hsia/i- 7]ie0 I
EL o o NOT USED -
20 e ___|NOT LSED -
car 1100!3  |00nF 20% 250v POLYESTER | MULLARD C2ZBOAE P10O0k -
cez | 102150 |tsbr 5% S00v cER DIsC | ITT Lo 2
C23 102 159 I5bF 5% SOQv CER Disc | ITT DO =
NOTES. DATE
15.7.80 datron .oee.o

SEE SHEE'[ 7 FOR LATEST ISSU.E ) . D AW ”__— TITLE
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DESIGNATOR DATRON DESCRIFTION PRINCIPAL MANUFACTURER'S No. USED

PART No. MANUFACTURER PART No Per Agyy.
C24 102478 4p7F £ 5pF SO0V CERDISC| ITT CDORB 2
c25 102 478 4p7F L -5pF SOOv CER DISC| ITT ChOg -
C26 iI50020 IQuF 20% 25v_DIP TANT | UNION CARBIDE KIoE 25 -
c27 150020 IO:,UF 20% 25v DIP TANT | UNION CARBIDE KIOE 25 -
cR NOT UsSED B -
29 120071 ISOBF 1% 160v POLYSTYRENE| SUFLEX Hs@ 150/ — 7’/|60 2
c30 130013 I8BF T IpF IcOv POLYSTYRENE SUFLEX Hs I
cal HOOI3 IQOnF 20% 260v POLYESTER| MULLARD C2BOAE Plook -
c3z 110035 220aF 2050 63V POLYESTER| WIMA MKS1 MIN 2
£33 iioc3s 720aF 20% 63V POLYESTER WIMA MKS 2 Min —
C34 NOT USED -
c35 NOT USED ~ -
Cio NOT USED -
c37 NOT USED -
c3g NOT USED —_
C39 NOT USED -
C40 NOT USED -
C4l ioziol 100bF 10% 500v CER DIsc |ITT coto I
c42 B 120072 ablp T -spF H60Y POLYSTYRENE| SUFLEX Hs 21/'5— 7/i6o |
c43 13007 ISOBF 1% 160v FOLYSTYRENE SUFLEX Hs@iso/i- 7/160 _
C4+4 150020 10sF 20% 25v DIP TANT |UNION CARBIDE KIOEZS -
C45 102120 i2pF 5%  Soov CER DISC | ITT cbio |
cse "NOT_USED I -
NOTES. ’ GaTH
. 5.7 80 detron ...
SEE BHEET 2 FOR LATEST 1SBUE [T “_——4- TITLE N
catun AC PCB ASSY 1065

= 400425 I9 -7

il IMEE)




DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S Mo, USED
PART No. MANUFACTURER PART No Per Aasy
cq;7 1 to1io3 IOnF 25% 250v CER DISC [ITT cplo -
c48 140035 _|I0oF 1% 125v SiLv. MICA ||TT 4s4/274 |
cas 140034 InF_ 1% 300v &LASS  |ELECTROSIL CYFMIS i
c50 110013 IO0F 20% 250v POLYESTER] MULLARD C2R0AE Plock —
cs) | 140033 9IpF % 500v _ GLASS |ELECTROSIL CYFMIO ;
C52 | 110026 l6n8F 20% 100y POLYESTER| WIMA FKS2 Min !
C53 o103 lioaF 259, 2s0v CceR pisc |ITT chlo =
lcs¢ 101103 IOnF 25% 250v CER D1s¢ [ITT [eBIo -~
|55 14 GO39 ISpF 59% SO0Ov  GLASS ELECTROSIL CYFMIC 2
Cs6 150020  _ |lOpF 20% 25v PIP TANT |UNION CARBIDE KIOE 25 -
57 12000 2200F I0% IKV POLYCARB |SUFLEX SNI3go L
cs8 l14cc3) LISH 5% Soov  GLASS  |ELECTROSIL [CYFMIO . !
C59 140032 IBPF 107, SO0V &LASS ELECTROSIL e e lCYENMIO !
Coo 140039  |ISPF S% S00v  GLASS ELECTROSIL ~ CYFMIO i -
ical | e JNOT Usen B B
CB2 140036 LJoskF KV TRIMMER | JACKSON - . TETFER VPC 5646 P2
[¢X 1 14003 25EF lk¥  TRIMMER |JACKSON TETFER VPC 5646 S~
ce4 e _|NOT useb 4 e -
C6S _ INOT VSED s
Ceb | rtozzeco 22pF 5% S0Ov CERDiSC 7T cDhlo 2
Ce7 | 102220  |22pr 57 500v CERDIsc ITT chio -
C69 NOT UEEJL,,, - ; -
ceo [ INoT uUsebd [ -
NQTES ST e o e
15.7.80 datron cLecTaomes 1o
SEE SHEET 2 FOR LATEST |SSUE LLES L] “'—_- TATLE
= doe L] ez AC PCB ASSY 1065
Eca - 4 4 4 AFPRDVED e e
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DESIGNATOR i DATARON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
| PART No MANUFACTURER PART Na Per Assy.
c;o 0 INorusep | . -
C7) | 102470 . | 47pF 5% 500v cERDISC | TT cpIo T T
€72 . 110013 ... [1000F 20% 250v_POLYESTER, MULLARD 280 AE Piook -
c73 10247 ATOPE 10%  500v CER DISC | ITT cbio |
i e - i . —_ t
I | _ - . __ o]
; . . - ]
I R P - — L ]
o L. . g _ I
| - | ]
| | -
!
NOTES. B
SEE SHEET 2 FOR LATEST ISSUE 15.7.80 datrm LT
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART Na. MANUFACTURER PART No. Par Aasy.
DI 220010 Si HOT CARRIER DIODE HP HSCHIOOL/ IN&263 EY
D2 200008 200mA 125V LL Si DIOBE  |FAIRCHILD INASBA 4
D3 200008 200mA 125V LL Si DIODE  |FAIRCHILS INASBA -
D4 200008 200mA [125Y LL S1 DIODE  |FAIRCHILD INASRA -
DS NOT USED -~
DG . 200008 200mA 125v LL Si DIODE  |FAIRCHILD INASBA | -
b7 210100 I0v 4Q0mW ZENER M ULLARD BZYBECIO ]
D8 2200l0 Si HOT CARRIER DIGDE | HP HSCHIOO! /IN6263 -
D9 22001iC 5i HOT CARRIER DIODE HP HscHIog /ING263 -
pio NOT USED -
Dit 220021 QUAD Z29pF VARICAP DIODE | THOMPSON- CSF 1BBlO3 G4 SETOF 4
| Di2 I NOT USED ! -
| D13 20000I T5mA 5V GP Si NOBE  |FAIRCHILB INAI48 N 2
Dl _ | =2c020 FET DIODE 10opkA Ia TELBOYNE PADIOO 3
D15 220020 FET DIODE 100pA In _|TELEDYNE PAD 100 - ]
bl . 200c00! TSmA 75v GP Si DIODE | FAIRCHRD IN4.148 -
DI7 220C20 FET DIODE 100pA ITe TELEDYNE PADIOO -
NOTES Fvy
15.7.80 detran Feecrmomos Lo
SEE SHEET 2 FOR LATEST IS‘SUE CRANN H;_ THTLE
e CECKED AC PCB ASSY 1065
{2{ 1 Tﬁ—m.:c 4004—25 I 12”:'|7
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Aasy.
Ql 2300072 N-CHAN JFET TELEDYNE Jigo4 JF 3
Q2 23c002 N-CHAN JFET TELEDYNE vioe4 Jf -
X3 230027 N-CHAN JFET TELEDYNE U3liq JrF |
G4 NOT UsED —
@5 NOT USED -
Q6 NOT USED -
7 240013 Si NPN_ TRANSISTOR NATIONAL Beigac /o8 [
. 250008  |5i PNP TRANSISTOR NATIONAL Bc2iac/ 108 3
@9 NOT USED -
g0 NOT UsED _ -
@ 3 | 250004  |Si PNP_TRANSISTOR NATIONAL 2N3506 / TOIB 5
Q2 240006 |Si NPN TRANSISTOR NATIONAL 2N3904 /ToI8 4
Q13 NOT UsED NATIONAL Bcoiac / 1ol -
W B 7 NOT USED NATIONA L Bcig4c / Tom -
15 240006 Si NPN_TRANSISTOR NATIONAL ZN3904 / TOIR - ]
Qe | 250004  [si_PNP TRANSISTOR INATIONAL. 2N 3906/ TOIB -
@17 240006 5i NPN _ TRANSISTOR NATIONA L 2N 3904 / ToIg -
qQr 250004 51 PNP TRANSISTOR NATIONA L 2N 3906 / TOIB -
QK 2300358 N-CHAN JFET TELEDYNE VI8 7IF !
(07 .2) 25000% 5 PNP_ TRANSISTOR NATIONAL BC2i4c /o8 -
@21 25000% 51 PNP  TRANSISTOR MATIONA L Bcai4c / Toig —
22 250004 151 PNP TRANSISTOR NATIONA L 2N3906 [ ToiB —
23 250004 S| PNP TRANSISTOR NATIONAL 2N 3906/ TOIS -
NOTES. DaTE
15.7.80 datr‘m LLACTREEGE LYe
SEE SHEET 2 FOR LATEST ISSUE PR “— TITLE }
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S Mo, USED
PART No MANUFACTURER PART No. Per Acsy.
24 240006 Si_NPN TRANSISTOR NATIONA L 2N3904 / TOIS -
@25 NOT USED -
| @26 B NOT USED -
@27 NOT USED -
Qe NOT USED -
Q29 NOT USED —
@30 o NOT USED -
Q3! 2320002 _ |N-CHAN JFET TELEDYNE U994 JF ~
Qsz 230031 N-CHAN DUAL JrFeT TELEDYNE SU2656 2
@33 240020  |Si NPN DUAL TRANSISTOR | ANALOGUE DEVICES AbBi2 I
Q34 - , 230031 _[M-CHAN DUAL JFET TELEDYNE 502656 -
R 4 i j S - _—
- - S J— —
— 4 - § | —_——
NOTES oaTE B
15.7 80 mtrm ELECTROMCE L TD
SEE SHEET 2 FOR .LATEST 185UE L ] [ f . TTLE
hee T [,,,,,,, ot T e AC PC& ASSY 1065
{1 - REE 400425 |1as 1y
AW, 1164
DESIGNATOR DATRON OESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Agsy.
Ml 260027 714 OP AMP FAIRCHILD AATIAHC 2
M2 260027 714 O AMP FAIRCHILD AATIA HC -
M3 280015 @UAD D-TYPE LATCH MOToROLA MC 14076 BCP 2
M4 280¢C15 QUAD D-TYPE LATCH MOTOROLA MC i4O% BCP -
Ms | 280011 DUAL & FLIP-FLOP MOTOROLA MC 4013 BcP !
| MG 2900206 RMsS KIT ; . |DATRON SEE DRG -
M7 270059 7x DARLINGTON DRIVER | SPRASUE / EXAR ULN 2004 A /xR 2204cP J
| M3 260025 101 OP AMP NATIONAL LMot AH 3
M9 260025 101 oF AMP . IMNMATIONAL LMIO! AH -
Mio NOT USED _ -
Ml 260025 |10l OP AMP NATIONAL LM 1ot AH —
oLt L Iworuses =
RL?2 (1) 33o003 RELAY 7P2w CROSS BAR (P d @ RIO-EI-L2-GS5-8k(P5201) 2
RL3 (1), 320003 RELAY 292w CROSS BRAR (P4 8 RIO-EI-L2-@5-8K/25207) -
Ri4 330012 RELAY REED |A GUARDED |HAMLIN HE721A 5134 3
[RLS 1. 330012 RELAY REED IA GUARDED |HAMLIN HE721A5134 -
RlG 3300 12 RELAY REED 1A GUARDED |HAMLIN HE721A 5134 -
MOTES. (1) ALTERNATIVE RELAT 330015 (OMRON) Bare
15.7.80 dat‘m SLACTROWCS LT
SEE SHEET 2 FOR LfTEST ISSUE O A ! . TITLE
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DESIGNATOH DATRON DESCRIFTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Awsy.
TPs , TLs. 5400072 27 SWG TINNED COPPER WIRE AlR
590004 SLEEVE — PTEE HELLERMANN ELECTRIC | FEIO AlR
T 57/095/C  |iewAY AP/3M RISBON CABLE|DATRON [
J2 605052 B WAY POLARISED SOCKET | MOLEX 22-01-2085) 647i-8-1 !
590055 SLEEVE @O SIL.RUBBER | HELLERMANN ELECTRIC HIS CONT. BLACK 40 mm
400379/1 WIRE /TERMINAL ASSY. i
410136— 4 PCB , I
450249- 2 |GUARD SHIELD i I
| 459112-2 |RELAY BRACKET ) 2
. B05056 CRIMP TERMIMAL | MOLEX 4809-TL I
540008  |1/02 PTFE insutaTes (wuire) wike . Al
- T,EéQQQ_I___ " sLEEVE MAX CABLE $3.0 |HELLERMAN ELECTRIC  |HISX20mm BLACKHELSYN] 7
\
e T 602001 ___|FSY TERMINAL | MoLEX 02- 041875 2
02004 | BREAKAWAY TERMINAL SRH MOLEX 05; 30- Q00! )
605060 14 PIN DIL SOCKET ASTRALUX IcL i43 - 53T !
605061 16 PIN DIL SOCKET ASTRALUX ICL 163-S6T 3
05057 CRIMP TERMINAL | MOLEX 4209 - GL I
G11007  [SCREWM3xGmm STEEL POZ|-|CSK ZN/PLATED  GKN 3
G6liole BCREW M3x Bmem STEEL FOZI-|PAN zN/Purgb GKN 5
NOTES. DaTe T
15.7. 80 datr‘ﬂﬂ ELecTROmG LD
SEE SHEET 2 FOR LATEST“:SSUE o oA AR “___H T
- smeckEe AC PCB ASSY. 1065
R L ]
e vare it 400425 J % o 17
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S Nao. USED
PART No. MANUFACTURER PART No. Per Agay
612021 STANDOFF M3x g HEX STEEL.| HARWIN RECT7- M3 3
6i13005 WASHER M3 INT/SHAKEPRCOF|ST.  GKN DISTRIBUTORS ZINC. PLATED 5
613014 WASHER M2 'S INT/SHAKEPROOR ST.  GKN DISTRIBUTORS ZINC PLATED 2
615002 NUT M3 FULL HEX STEEL ZINC PLATED 2
15005 NUT 3-48 UNC FULL HEX.ST. ZINC PLATED 2
el7010 NYLATH PLUNGER HN3P |oRoeEr FQom C.J.Fox + SONS |HN3P-32-4 -1 4
61701 NYLATCH 6R0MMET HN3G ORDER FROM CJ.FOX ¢ soNs  |HN3G--32-| 4
620003 SOLDER RcB TERMINAL LUG [ HARWIN H 21054 2
620005 CLOVERLEAF PTFE TERMINAL SEALECTRO FTE IS P20 4
630107 BRASS STRIP -375mm THK »15-§ RIGHTON Y2 HARD 30 mm
noyRs. r
15, 7.80 m " T
VY 3 POR LATENT WOV L T 1065
— AC PCB ASSY.
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datron

SALES AND SERVICE REPRESENTATIVES WORLDWIDE

COUNTRY AND REPRESENTATIVE

AUSTRALIA

AUSTRIA

BELGIUM

BRAZIL

CHINA

DENMARK

EASTERN

EUROPE

EGYPT &
MIDDLE EAST

FINLAND

FRANCE

GERMANY

GREECE

HONG KONG

INDIA

INDONESIA

IRELAND

ISRAEL

The Dindima Group Pty. Ltd
PO Box 106, Yermont, Victoria 3133

Kontron GmbH & Co, Electronics Department

Eisgrubengasse 2, A-2334 Yoesendorf B. Wien

MCR Electronic Marketing
100 Chausee de Nivelles, 1420 Braine L'Alleud

Comercial Goncalves
Rua Deocleciana, 77, Ponte Pequena
Sao Paulo 5P, Cep 01106

The First Radio Factory of Tianjin
No. 5 Zhao Jia Chang Street,
Hong Qiao Section, Tianjin

Instrutek A/S,
Head Office: Christiansholmsgade
DK-8700 Horsens

Data Loop Ltd
‘The Coach House', Tower Hill, Dorking,
Surrey RH4 2AN, England

EPIC
20 Ashmoun 8t, PO Box 2682, Horria, Heliopolis

Finn Metric OY
PL4, Riihitontuntie 2, SF 02201, ESPOO 20

JOD Instrumentation
37-41 rue des Artisans,
78760 Jouars Pontchartrain, Paris

Wavetek Electronics GmbH
Hans-Pinsel Strasse 9-10,
8013 Haar b. Munchen, W.Germany

American Technical Enterprises
PO Box 156, 48 Patission Street, Athens 147

Eurstherm (Far East) Ltd
49-51 Wong Chuk Hang Rd, Flat A and B,
19/F Derrick Building, Aberdeen

Technical Trade Links
42, Navkcetan Estate, Mahakali Caves Road,
Andheri (East), Post Box No. 9447, Bombay 400 093

PT & PD DBah DBolon Trading Co
D1/Arena Pekan Raya Jakarta,
P. O. Box 2157, Jakarta 10000

Euro Instruments & IElectronics
Euro House, Swords Road, Santry,
Dublin 9

Racom LElectronics Co. Ltd
7 Kchilat Saloniki St., P. O. Box 21120,
Tel-Aviv 61210

Telephone

(3)8734455

(222)692531

(2)3848062

(11)2294044

Tianjin

50710

(5)611100

(0306)881166

(2)661767

(03423911

(1)34891174

(89461090

(1)8219470

(5)546391

(22)4133341

(21)377008

(01-425-000

(3)491922

Telex

36819

131699

62569

22104

23265

61656

859417

23315

122018

698485

5212998

216046

72449

1171071

46164

318121

33808



COUNTRY AND REPRESENTATIVE

ITALY(1)

ITALY(2)

JAPAN

KOREA

NETHERLANDS

NEW ZEALAND

NORWAY

PAKISTAN

PORTUGAL

SINGAPORE

& MALASIA

SPAIN

SOUTH AFRICA

SWEDEN

SWITZERLAND

TAIWAN

UNITED
KINGDOM
UNITED

STATES &
CANADA

Telav International
Via Salaria 1313, 00138 Roma

Telav International SRL
Viale Leonardo da Vinci 43,
20090 Trezzano sul Naviglio, Milano

G & G Japan Inc
No. 406, 12-14, 4-Cheme, Hongoh,
Bunkyo-ku, Tokyo

M.S. International Corporation
CPO Box 6780, Seoul

Air Parts International BV
PO Box 255, 12 Kalkovenweg,
2400 AG Alphen a.d. Rijn

S§ D Mandeno Electronic Equip Co
10 Woodhall Road, Epsom, AUCKLAND 3

Norsk Marconi A/S
Ryensvingen 3, PO Box 50,
Manglerud, N-0612, Oslo 6

CMC
22 Fareed Chambers,
Abdullah Haroon Road, Karachi-3

Omnitecnica SARL
Estrada de Alfragide, 2700 Amadora

SEEL
24 Ang Mo Kio Sireet 65, Singapore 2056

REMA Leo Haag S.A.
Jose Abascal 18, 28003 Madrid

Measuretest Pty. Limited
PO Box 6301, Dunswart 1508, Transvaal

Ferner Electronics AB
Snormakarvagen 33, Box 125, 16126 BROMMA

Precitek Electronic AG
Spirnereistrasse 12, P. O. 251, CH-8135 Langnau a/A

Evergo Corporation
Room A, 9FL, 305 Section,
3 Nan King East Road, P. O. Box 94-546, Taipet

Datron Instruments
Hurricane Way, Norwich, Norfolk, Engiand

Datron Instruments Inc
4125 SW Martin Highway, Swart, Florida 33497

Telephone

(6)691-9312/
9376/7058

(24455741

(3)8130971

(2)5530901/6

(72)43221

(9600008

(2)680480

(21)516134

(19905517

(654593555

(1)4423900

(11)89477217213

(8)802540

(1)7130900

(2)7150283

(0603)404824

{305)2830935

Telex

614381

312827

2722884

24965

39564

21997

77140

24791

13433

20177

42838

421482

103i2

58663

27027

975173

230525724

For customers in countties not listed please contact DATRON INSTRUMENTS in the United Kingdom
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