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SECTION 1

CALIBRATION

1.1 INTRODUCTION

1.1.1 General

The purpose of calibration is to take account of any
long-term drifts in the components of the instrument and
to restore the accuracy, traceable to a known standard.

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

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

1.1.2 The Essentials for Good Calibration

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

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

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

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

Guarding - It is preferable to arrange for the DVM to
be calibrated with ‘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 turn 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 light and
will go out when the calibration operation is executed.

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

1.1.3.3 The Five 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 ‘MODE’ 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-
jons are included to overcome a possible zero difference
with the polarity setting of the DC calibration source.

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

1.1.3.5 ‘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 Outline’ for a
manual calibration, the rear panel address switch should
be set to 31, i.e. all 1's. When a bus calibration is required
the address switch must be set to the address number
assigned to the DVM in the system. More details of 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 Calibration 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.
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DC VOLTAGE CALIBRATION

5% DIGIT 6% DIGIT (1065A only — ““Filter”” selected)
[ . . . Y - . . . Y
Calibration Calibration | 1y Calibrate DVM Reading Calibration Calibration | 5/ Calibrate DVM Reading
Step Operation Source Settin Ke After Remarks Step Operation Source Setting Key After Remarks
P Output g \4 Calibration Output Caiibration
1 Linearity Copper DC,10 ‘Lin’ <<10 digits This calibration step 1 Linearity Copper DC,10 ‘Lin’ < 100 digits This calibration step
shorting Filter may take around 30 shorting Filter may take around 30
link seconds to complete link seconds to complete
2 10V Range +0.0000V DC,10 ‘Zero’ +0.0000V 2 10V Range +0.0000V DC,10 ‘Zero’ +0.00000V
Zero Zero Filter +4 digits
3 10V Positive +10.0000V DC,10 ‘Gain’ +10.0000V 3 10V Positive +10.0000V DC,10 ‘Gain’ +10.00000V
‘ Full Range ) Full Range Filter +4 digits
4 10V Range —0.0000V DC,10 ‘Zero’ +0.0000V 4 10V Range —0.0000Vv DC,10 ‘Zero’ +0.00000V
Zero Zero Filter 14 digits
5 10V Negative —10.0000V DC,10 ‘Gain’ —10.0000V 5 10V Negative —10.0000V DC,10 ‘Gain’ —10.00000V
Full Range Full Range Filter +4 digits
6 1V Range +0.00000V DC,1 ‘Zero’ +.00000V 6 1V Range +0.00000V DC,1 ‘Zero' +.000000V
Zero Zero Filter 14 digits
7 1V Positive +1.00000V DC1 ‘Gain’ +1.00000V 7 1V Positive +1.00000V DC,1 ‘Gain’ +1.000000
Full Range Full Range Filter +4 digits
8 1V Range —0.00000Vv DC1 ‘Zero’ +.00000V 8 1V Range —0.00000Vv DC,1 ‘Zero’ +.000000V
Zero Zero Filter +4 digits
9 1V Negative —1.00000V DC1 ‘Gain’ —1.00000VvV 9 1V Negative —1.00000V DC,1 ‘Gain’ —1.000000V
Full Range Full Range Filter ‘ +4 digits
10 .1V Range +0.000mV DC,.1 ‘Zero’ +0.000mV Wait for the reading 10 .1V Range +0.000mV DC,.1 ‘Zero’ +0.0000mV Wait for the reading
Zero +1 digit to stabilize before Zero Filter +10 digits to stabilize before
operating ‘Zero’ operating ‘Zero’
1 .1V Positive +100.000mV DC..1 ‘Gain’ +100.000V 1" .1V Positive +100.000mV DC,.1 ‘Gain’ +100.0000mV
Full Range +1 digit Full Range Filter +10 digits
12 .1V Range —0.000mV DC,.1 ‘Zero' +0.000mV Wait for the reading 12 .1V Range —0.000mV DC,.1 ‘Zero' +0.0000mV Wait for the reading
Zero +1 digit to stabilize before Zero Filter +10 digits to stabilize before
operating ‘Zero’ operating ‘Zero’
13 .1V Negative —100.000mV DC,.1 ‘Gain’ —100.000V 13 .1V Negative —100.000mV DC,.1 ‘Gain’ —100.0000mV
Full Range +1 digit Full Range Filter +10 digits
14 100V Range +0.000V DC,100 ‘Zero’ +0.000V 14 100V Range +0.000V DC,100 ‘Zero’ +0.0000V
Zero Zero Filter 14 digits
15 100V Positive +100.000V DC,100 ‘Gain’ +100.000V 15 100V Positive +100.000V DC,100 ‘Gain’ +100.0000V
Full Range . Full Range Filter +10 digits
16 100V Range —0.000v DC,100 ‘Zero' +0.000V 16 100V Range —0.000v DC,100 ‘Zero’ +0.0000V
Zero Zero Filter +4 digits
17 100V Negative —100.000V DC,100 ‘Gain’ —100.000V 17 100V Negative —100.000Vv DC,100 ‘Gain’ —100.0000V
Full Range Full Range Filter +10 digits
18 1000V Range +0.00V DC,1000 ‘Zero’ +0.00V 18 1000V Range +0.00V DC,1000 ‘Zero’ +0.000V
Zero Zero Filter +4 digits
19 1000V Positive +1000.00V DC,1000 ‘Gain’ +1000.00V Lethal voltages 19 1000V Positive +1000.00V DC,1000 ‘Gain’ +1000.000V Lethal voltages
Full Range present - increase Full Range Filter +10 digits present - increase
calibration source calibration source
in 100V steps if in 100V steps if
possible possible
20 1000V Range —0.00V DC,1000 ‘Zero’ +0.00V 20 1000V Range ~—0.00v DC,1000 ‘Zero’ +0.000V
. Zero Zero _ Filter +4 digits
21 1000V Negative —1000.00V DC,1000 ‘Gain’ —1000.00V Lethal voltages 21 1000V Negative —1000.00Vv DC,1000 ‘Gain’ —1000.000V Lethal voltages
Full Range present - increase Full Range Filter +10 digits present - increase
calibration source calibration source
in 100V steps if in 100V steps if
possible possible
__J




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 Ohms range just
a ‘Zero’ and ‘Gain’ calibration is required.

If the ‘DVM Reading After Calibration’ is not in
accordance with the table, repeat operations of the same
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 10082 to 10M£2 in decades; it is essential
that 10082 to 100kS2 standards are 4 terminal devices.

1.3.4 Checking Accuracy after ‘AUTOCAL’

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

1000 to 100kN . iMN and 10MN
I+ /N - - -~~~ -~~~ ~—° ey I+(§ /l\ _______________ 20N
O e S —— S HO+——F S
Standard Coppgr
Resi Shorting
esistor Link
_______________ _ o O
Lo O— 3 Lo O——
I- O_] M e e e e e e —— o - L I- o N - v/
Fig.1.1 ZERO RESISTANCE SOURCE CONNECTIONS °
l USING FRONT PANEL INPUT J
100N to100kN 1MN and 10MN
I+0— /m----=-=--"-=-=----- I I+0O—] - -~~~ =---=------~- ~
s S —— = e e — e —— —
Guard O—9 N Guard
1< Copper
. 1 Sta'ndard > Shorting
Resistor ' ! .
N Guard O—~*1 : P NGuard Link
o
Lo O :' —_———— ('_\ Lo O— S ————————— ("\. l
I_O_[ N7 . N_7 I_O__[ N oo \_/
Fig.1.2 ZERO RESISTANCE SOURCE CONNECTIONS
USING REAR PANEL INPUT
N
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OHMS CALIBRATION TABLE

5% DIGIT
[ . . . . . 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 kS2, 1 ‘Zero' +0.000£2 Wait for the reading
Zero to stabilize before
operating ‘Zero’
2 Ak Full 10082 [1] k€2, .1 ‘Gain’ 100.000Q2 Wait for the reading
Range Standard to stabilize before
Resistor operating ‘Gain’
3 1k&2 Range 4 wire zero k€2, 1 ‘Zero’ +.00000k$2
Zero
4 1k$§2 Full 1k [1] k2,1 . ‘Gain’ 1.00000k 2
Range Standard
Resistor
5 10k§2 Range 4 wire zero kS2, 10 ‘Zero’ +0.0000kS2
Zero
6 10k$2 Full 10kS2 [1] k2, 10 ‘Gain’ 10.0000k2
Range Standard
Resistor
7 100k 2 4 wire zero k2, 100 ‘Zero’ +0.000kS2
Range Zero
8 100k£2 100k$2 [1] k€2, 100 ‘Gain’ 100.000k <2
Full Range Standard
Resistor
9 1000k 2 4 wire zero k£, 1000, ‘Zero’ +0.00k$2
Range Zero Filter
10 1000k 2 1000k €2 [1] k€2, 1000, ‘Gain’ 1000.00kS2
Full Range Standard Filter +3 digits
Resistor
11 10M£2 Range 4 wire zero k2, 10MQ2, ‘Zero’ +0.0000MS2
Zero Filter
12 10M& Full 10MQ [1] k2, 10M£2, ‘Gain’ 10.0000M£2
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

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

. . . . . 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 ke, .1 ‘Zero' +0.000052 Wait for the reading
Zero Filter +10 digits to stabilize before
operating ‘Zero’
2 1k Full 10082 [1] kS, .1 ‘Gain’ 100.0000%2 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 [1] k&2, 1 ‘Gain’ 1.000000k£2
Range Standard Filter +4 digits
Resistor
5 10k$2 Range 4 wire zero kS2, 10 ‘Zero’ +0.00000k 2
Zero Filter +4 digits
6 10k$2 Full 10k [1] k€2, 10 ‘Gain’ 10.00000k$2
Range Standard Filter +4 digits
Resistor
7 100k2 4 wire zero k€2, 100 ‘Zero’ +0.0000k$2
Range Zero Filter +4 digits
8 100kQ2 100k2 [1] kS2, 100 ‘Gain’ 100.0000k <2
Full Range Standard Filter +10 digits
Resistor
9 1000k 2 4 wire zero k£2, 1000, ‘Zero' +0.000kS2
Range Zero Filter +4 digits
10 1000k 2 1000k €2 [1] k€2, 1000, ‘Gain’ 1000.000kS2
Full Range Standard Filter 430 digits
Resistor
11 10M£2 Range 4 wire zero k2, 10M€2, ‘Zero’ +0.00000M$2
Zero Filter 14 digits
12 10MQ Full 10MQ2 [1] k2, 10M£2, ‘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 will be necessary with the AcHf key.

1.4.2 Equipment Required

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

1.4.3 Checking Accuracy after ‘/AUTOCAL’

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



AC VOLTAGE CALIBRATION TABLE

) . Calibration . DVM Reading
Calibration DVM Calibrate
Step Operati Source Settin Ke After Remarks
peration Output g 4 Calibration
1 1V Range Copper AC1 ‘Zero’ .00000V Do not select ‘Filter’.
Zero shorting link +1 digit Wait for reading to
stabilize before
operating ‘Zero’
2 10V Range Copper AC,10 ‘Zero’ 0.0000Vv
Zero shorting link +1 digit
3 100V Range Copper AC,100 ‘Zero' 0.000Vv
Zero shorting link +1 digit
4 1000V Range Copper AC,1000 ‘Zero’ 0.00v
Zero shorting link +1 digit
5 10V Full 10V rms AC,10, ‘Gain’ 10.0000V Select ‘Filter for
Range LF 500 Hz Filter +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 +10 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
1 1000V Full 1000V rms AC,1000, ‘Gain’ 1000.00v Lethal voltage
Range LF 500 Hz Filter +1 digit present - increase
calibration source
in 100V steps if
possible
12 1000V Full 1000V rms AC,1000, ‘AcHf’ 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 J




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

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 i Source Setti K After Remarks
peration Setting etting ey 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’ +1.01816
Calibration




1.6 'AUTOCAL’ OVER THE BUS

All the calibration procedures covered in this hand-
book can be carried out remotely using the IEEE Bus.

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

pages.

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

follows: —

@: dim D$[15]

1. clr 728

2: wrt 728,”F3R3Q1W1="

5 oni 7,"srq”’

6: eir 7,128

70 if bit ("B XXXXXX",S)

=@;jmp —1
8: dsp “"Apply 1V &
CONTINUE"

9: ¢-S;stp

10: wrt 728,”"G1=""
11: oni 7,"srq”’

12: eir 7,128

define 15 character string
variable

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

130 if bit ("@1IXXXXXX",S)

=@;jmp —1

14: wrt 728, TOW@="

15: Icl 728
16: stp

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

18: red 728,D%

jump to SRQ service routine
on interrupt

enable SRQ interrupts from
interface 7

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

program gain cal. trigger

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

program DV M to local state

SRQ service routine to read
status byte

3: 0->S 19: iret
4: wrt 728,"'G@="" program zero cal. trigger *7717
CALIBRATION EXAMPLE USING THE BUS
. . . . Bus DVM Reading
Step ((:)ahbri'gon Cashbratlon SD::.M Controller After Remarks
peration ource etting Instruction Calibration
1 Set DVM to — In Remote ‘Device Clear’ — Program DVM to
known state State predetermined state
CODXEQF3NQ
O0QORSOT1
2 Set DVM to +0.00000V Calibration ‘F3R3Q1W1=' - Program DVM to
DCv, 1v key to ‘CAL’ Function:DC V(F3)
Range, and Range:1V (R3)
prepare for SRQ Mode 1 (Q1)
calibration Enable Cal. (W1)
3 1V Range +0.00000V In Remote ‘Go=’ +.00000V Program ‘Zero’ cal.,
Zero State SRQ indicates when
calibration operation
completed
4 1V Positive +1.00000V In Remote ‘G1=' +1.00000V Program ‘Gain’ cal.,
Full Range State SRQ indicates when
calibration operation
completed
5 Set DVM to . In Remote ‘TOWQ=' — Program DVM to
Internal State Internal Trigger (T@),
Trigger, Disable Cal. (W@)
Disable Cal.
6 — - In Local State, ‘Local’ - DVM in normal mode,
Calibration key free-running
to ‘RUN’




10



11

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 tilt stand. An exploded view of
the instrument is shown in Fig. 2.1.

2.2 FRONT PANEL

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

2.3 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 foam 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 running from
front to rear. Input terminals, switches and display are
mounted on the front printed circuit board (pcb) and the
power supply on the rear pcb. The side and centre pcb's
are used for interconnections between the main circuit
boards.

All the main circuit boards are mounted on the inner
shields with hinges and quick release fasteners with flexibie
connections 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.



1. REAR GUARD SCREEN 15. OHMS ASSEMBLY
2. DIGITAL ASSEMBLY 16. OUTER GUARD SCREEN
4. REAR (POWER SUPPLY & REAR INPUT) PCB 17. BOTTOM COVER ASSEMBLY
ASSEMBLY 18. R.H.CENTRE GUARD SCREEN
5. - REAR PANEL ASSEMBLY 19. FRONT PANEL AND OVERLAY
6. POWER SUPPLY VOLTAGE SELECTION LINKS 20. TERMINAL SUPPORT PLATE
7. R.H.SIDE PANEL 21. FRONT PCB ASSEMBLY
8. INSULATION SHEET 22. FRONT GUARD SCREEN
9. RACK MOUNTING BRACKET 23. L.H.PCB ASSEMBLY
10. SIDE EXTRUSION 24, L.H.CENTRE GUARD ASSEMBLY
11. DIGITAL INTERFACE ASSEMBLY 25. CENTRE PCB ASSEMBLY
12. EARTH SCREEN 26. ANALOG ASSEMBLY
13. MOUNTING BRACKET 27. TOP COVER ASSEMBLY

14. AC ASSEMBLY

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

The Analog Interface receives data from the Digital
assembly to control the selection of 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.

3.2.1  Analog Interface (430421 sheet 5)

3.2.1.1 Introduction

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

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 assembly. (IA) describes
an Analog Interface Address line signal.

For both ID and IA:

logic ‘1" = + 5 volts
logic ‘0’ = Q volts

Firstly, all assemblies are deselected by placing
logic ‘1's on all the ID lines, then setting the IA@ and
IA1 lines low (see Fig. 3.4), clocking the function select
latches (M20 Analog assembly, M5 AC assembly, M9
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 ID 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 1A® going
low. The delay makes sure that the signal from M17-10
has disabled the “F.E.T.” latch M21. Once again, the
1AQ line returns to the resting state of logic ‘1’. Thirdly,
the DC analog circuits are enabled by setting all the ID
lines except for ID0, 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 A1
going low. The final step is to reselect DC as described
above.

2
AC REAR PCB
[ | ASSEMBLY ASSEMBLY
FRONT PANEL
INPUT
, IDC ANALOG DIGITAL FRONT PCB
ASSEMBLY ASSEMBLY ASSEMBLY
i L] n's |_ IEEE BUS
REAR PANEL ASSEMBLY ASSEMBLY
INPUT
FIG.3.1 PRINTED CIRCUIT BOARDS BLOCK DIAGRAM




POWER ON

PLACE A-D
INTO RESET
CONDITION

|

DESELECT
ALL ASSEMBLIES

RESET D-A
TO ZERO

l

[ seLect bc |

LOAD DC
'FET” PATTERN
FOR 1000V RANGE

RESELECT
DC

END

FIG. 3.3 ANALOG INTERFACE
SEQUENCE: POWER-UP
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3.2.1.3 General Interface Update Sequence

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

rMe:syu'i:;fen . | Circuits Selected Use of D - A
DC Volts Analog Assembly Not used

AC Volts AC Assembly Frequency Compensation

AC + DC Volts AC Assembly Frequency Compensation
Resistance Ohms Assembly Not used

Analogazgsembly J

The update sequence order is (i) Deselect all assemblies,
(ii) Load D - A latches, (iii) Select AC assembly or DC
Isolator, (iv) Load range pattern into DC or AC range
latches, (v) Deselect DC or AC and select 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 £’s is selected.

Flowchart 3.5 gives the above sequence for an ohms
update. The general form of the timing diagram for the
above sequence is given in Fig. 3.6, the analog ‘F.E.T.
patterns for each range of each function being given in
Appendix 1.
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I 1
| I

| Functions | Converter

ke 410 pS —-|+—— 270 pS ——+*—— 270 pS ——|*— 280 pS ——>|<+—— 260 yS ——

FIG.3.4 ANALOG INTERFACE DATA LINE TIMING DIAGRAM (POWER-UP)
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I Deselect all | Load/Reset D-A ; Select DC
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|
|

! @ ! ®

|, Select 1000V |  Reselect DC

 Range FET Pattern




SELECT kN

FKT7TRANISH )
! MEASUREMENT
L___S!fEE____J
DESELECT
ALL ASSEMBLIES

RESET D-A
TO ZERO

SELECT DC

LOAD DC RANGE
'FET' PATTERN

DESELECT DC
SELECT N

l

LOAD N RANGE
‘FET'PATTERN

l

SELECT
DC AND N

FIG. 3.5 ANALOG INTERFACE
SEQUENCE: OHMS SELECT

_ J

3.2.1.4 Test

When TEST is selected, a logic ‘0’ is placed on ID7
at stages (iii), (v) and (vii) in Fig. 3.6, i.e. each time a func-
tion measurement circuit is selected. Appendix | lists the
‘F.E.T." patterns of each assembly for each test measure-
ment cycle.

3.2.2 DC lsolator 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 Q8 Q9 Q10  RL1
100mV x31.6 ON OFF ON OFF OFF ON
v x3.16 OFF OFF ON OFF ON ON
10V +316 OFF ON OFF ON  OFF . ON
100V =316 OFF OFF ON OFF ON  OFF
1000V =316 OFF ON OFF ON OFF OFF
DC OFF OFF 'OFF ON OFF OFF

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

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

The output from the DC Isolator, test point (TP13)
is approximately 3.16 volts ( z\/Fo ) for a full range
(100,000) input by the following methods (See Fig. 3.9):—

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

10 V Range Q9 and Q7 are turned on; all other F.E.T.’s
are turned off and RL1 energised. Q9
causes the 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.
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Binary coded
D-A data See Appendix 1
for 'FET. patterns

T I 7777777/ NN\ NN T I
TS T R 777777 7/ SN N\ S A NN NS
Y R 7777777 BN NN\ I NN\ T S
P T RN 777772227 B S\ A\ U S SN
P 77 777273 S SN\ NS S B
T 77777777 NS \\\\ SN NS\ O S
Y I B 77777/ NN\ B NN\ N
TS I N 7777772 ) ) S S N\ T
i [ [ [ | | |

i
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L FIG. 3.6 GENERAL FORM OF ANALOG INTERFACE UPDATE TIMING DIAGRAM D
<
Datanessages ANALOG f-—————— - ———————
om = —»| INTERFACE }————
Digital Board  LINTERFACE o
1
ACTIVE
FILTER

Hi INPUT l
ATTENUATOR
Lo
% +BS

Output to A-D Converter

40V
Inverter

BS

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

FIG. 3.7 SIMPLIFIED DIAGRAM OF DC ISOLATOR
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98k
RL1
Hi S~

Input

100k

o

Amplifier .

9aM9 l

0\09

0\0.10

o/oe

FIG. 3.8 SIMPLIFIED DIAGRAM OF ISOLATOR SWITCHING

o 08

Signal Out To

21k6 A -D Converter.

3.2.2.2 Preamplifier (430421 sheet 1)

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

Q12 is a well matched monolithic NPN transistor
pair exhibiting minimal 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 D50. When the output voltage of the
regulator is approximately 1.2 volts above D50 cathode,
Q27 conducts current into R175. Since the current in R175
is controlled to be constant by Q30, referenced to D50,
the current flowing through R174 is reduced. Hence the
supply current, “mirrored’”’ in R173, is reduced and the
output voltage controlled.

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

3.2.2.4 Filtering (430421 sheet 1)

Selection of filter causes an active filter to be switch-
ed in by relay, R12, (via Q32). The filter gives an atten-
uation of —34 dB at b0Hz. The essential components
of the filter are shown in Fig. 3.10.

3.2.2.5 Input Bias Current Compensation (430421 sheets
1and5)

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.
R 159 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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FIG.3.10 SIMPLIFIED DC ISOLATOR
FILTERING CIRCUIT

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. Q5
‘closed’ via M20-5 causing a small signal to be injected
into the feedback path of the input amplifier. Thus a signal
of —3.125 volts is output from the DC Isolator (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 lIsolator 1

(TP13)
0.1V . — 3.125 volts
1v — 0.2193 volts
10V — 0.06932 volts

DC Isolator Output Test Voltages

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

3.23

3.2.3.1 General Principles

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

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




20

1
2 0 L—J
Multiplexer
{(M35) b
Control 0
Lines
1

Buffer

0
Output TP5

Integrator
Output

2nd Null
Detector

TP3 “’"

Output

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

L Timing is not to scale, Bias & Ref. 2 periods being very short compared with Sig & Ref.1J

H N?
(noisy)

i I
1StNull  Final Null

3.2.3.2 A - D Input Control

The analog signal from the DC Isolator 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 comprising of Q35, M25 and C9.

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

rSTATE a b | ¢ STATE a b | ¢ W
RESET 1 1 1 RESET 1 1 1

SIG 1 1 0 SIG 1 1 0

+ BIAS 0 1 1 —BIAS 0 1 0
—REF 1 1 0 1 +REF 1 1 0|0
—REF 2 0|0 1 +REF 2 0j0/|0
RESET 1 1 1 RESET 1 1 1

Positive signal Negative signal

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

Fig3.14 M IPLEXE TROL LINE SIGNA
L ig 3.14 MULT XER CONTROL S LS

3.2.3.3 Reference Voltages and Control Logic Power
Supply

REF 1 : The two halves of M39 in conjunction with zener
diodes D60 and D59 form the positive and negative refer-
ence voltages respectively, D65 and D64 being ‘start-up’
diodes (see Fig. 3.15). The outputs of M39 (+11 and
—11 volts) supply the defined current for the reference
zeners via R212 and R38 respectively. R19 and R18
are selected by Datron so that each zener has very low
voltage temperature coefficient.

The resistor chains R41-R43 and R88-R90 are binary
weighted values allowing the set up of the exact nominal
REF 1 voltages, of +6.42V, by cutting the appropriate
links.

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

The power supplies for the logic circuits M35, M29,
M27, M28 and opto-isolators M1, M4, M5 and M6 are also
derived from M39 via zener diodes D61 and D62, giving
supply voltages of +8 volts.
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R212
—AAA
R19 +15V
FSV
—O~/VV-0—y
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*Datron Matched Pair
R2M1 D60 *

FIG.3.15 POSITIVE REFERENCE CIRCUITRY

+Ref1

R71

¢——» +Ref 2

R87 R68

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
c18

ST e

R15/R14 R13 R12/R1
Q3 Q2
R36 R35 '}
M
From P To
Multiplexer Integrator

D4

LN
c19 ‘;‘ % R10

=15V

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 allowing 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 C9
(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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-8V

FIG. 3.19 2nd NULL DETECTOR CIRCUITRY

R4 cn FSV
= C10 c
. |
v 1
+15V
R33 R31
To 2nd Null
M25 Detector
R6/R7 R34
From Buffer —s»—ANA/—4 Q35
c12
R32 %—7
-15V
FIG.3.17 INTEGRATOR CIRCUIT
f € ) 3.2.3.7 2nd Null Detector
D1
D3 The signal from the 1st null detector is applied to
R59 M15 which boosts the voltage gain. The output provides
,————-Cﬁﬂ»——J a logic drive signal via opto-isolator M1, signalling the
From R25 digital circuitry whenever a null condition changes, Fig.
Integrator R28 To 2nd Null 3.19.
Output - Detector
R24 m22 —— , . .
From . When ‘Zero’ is selected or the instrument is in the
8ﬂfth,eJt ‘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
FIG. 3.18 1st NULL DETECTOR CIRCUITRY ) the level shifted AVE signal.
[ +8V +5V
+15V From 1St Null
Detector
15V
K R22 }
R2 /R56 I
/ R20 R1 |
_ R73 R77 (u AAA I
AVE PE Q1 Null 1l;etect
D8 +8V M28 R76 . To
Q2 Digital Assy
From ‘C’ P4 R75 —0
Opto-Isolator . g‘IL Q3 -15V
M6
P2 R74
P3 Q4
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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 0 volts reference input, at pin 4, to be
connected to its output. (See Fig. 3.21). At the same time
the reset line (M27-3) is taken high, turning on M26. This
reset signal, applied to pins 5 and 12 of M26, allows the
output of the 1st null detector to be fed back via R60
to a sample and hold capacitor C12 on the integrator.

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

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

>

To 2nd Null
Detector
p———

RESET
(From M27-3)

FIG.3.21 SIMPLIFIED DIAGRAM OF A — D DURING RESET PERIOD
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FIG. 3.22 SIMPLIFIED DIAGRAM OF AC CONVERTER

3.3 AC ASSEMBLY (Circuit Drawing No. 430425)

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

'\7‘)'( =

Mathematically: Vo

but Vx = V2/Vf

\_/E/Vf = Vg, but Vg = Vs

-\7—2.'_'\/02‘

Vo =VV2

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-
bly. If DC and AC are selected together, the AC assembly
becomes DC coupled by energising RL3, causing C57, the
AC coupling capacitor, to be by-passed.

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

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

The unity gain frequency compensation amplifier
consists of 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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333 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 M9. This forces a full-
wave rectified current to flow in RMS module M6. Potent-
iometer R50 balances the rectifier to provide the same
output for non-inverted or inverted asymmetric waveforms.

The output current from. the RMS module passes
into filter-buffer M1 and is converted to a nominal 5 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 volts by the selection
of resistors R2 - R5. Q3 is turned on when AC is selected
and switches the output of the AC converter into the

26

3.34 High Frequency Compensation

During the calibration cycle, the microprocessor
notes and stores the high frequency (HF) error of each
range. When AC volts is selected the compensation inform-
ation for a particular range is recalled by the micropro-
cessor, transferred across the isolation barrier and latched
on to M13, M14 (Drawing No. 430425 sheet 5), 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 volts is output from
the RMS section and applied to the A - D converter situated
on the Analog assembly. This signal is then measured
and compared to within +6% of the stored value.

Analog-to-Digital Converter (Drawing No. 430425 sheets 3 Range Output from RMS section
and 4). 1 +0.314 volts
o A
M1 II |
I
From i To RMS by
Preamplifier L A _ Section : 8 |I
b CALIBRATION
I A | MEMORY
I T
|1 |
| O |
| N
—— | :
| B
A |
H - 'R
'R
Iy
I E |
19 trapt— DA K R ||< MICROPROCESSOR
b
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 known constant
current flowing in it. The converter can be split into two
parts a low drift voltage follower and a constant current
source covering 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 longer 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.

DC ISOLATOR

27

3.4.1 Low Drift Voltage Follower

When OHMS is selected, the front panel Lo terminal
is connected to the —ve input of amplifier Q10/M3, the
+ve input being referred to DC isolator Lo (this remains
reference common). Q10/M3 will thus apply a voltage 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 temperature due
to the voltage drift at Q10 emitters. Q10 input bias current
is initially nulled by R26.

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

Input protection is provided as follows: —

Voltage/Current applied to input terminals:

I+ R9, D10
I- R2, D2, R23
Lo R12, R13, Q8, Q9
Open circuit voltage limit protection:
| I+ D10
FIG. 3.27 SIMPLIFIED RESISTANCE I- D2
CONVERTER )
T+o R9 XTP5
Hi O +15V
C1
11
R26 1l
0,
R18
J R12/R13
Lo YAYA% *
( : Q9
LOin as
(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 10082, 1V range otherwise). See Fig. 3.29.

(— )

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

Range Current
Current Leakage path
Selector

10082 1mA M1(A)

1k$2 1mA M1(A)

10k§2 100MA M1(B)

100k§2 10MA M2(A) M2(B)

1M J7y M1(D) M2(B), M2(C)

10M$2 100nA M1(C) M2(B), M2(C)

L FIG. 3.29 OHMS CURRENT RANGE SWITCHING J

When k's is selected, Q17 (430426 sheet 2) is
turned on enabling astable M6 to produce a 200Hz signal
to switch M5. Thus when gates B and C of M5 are open,
C9 is charged up from the negative reference (originating
from the analog section of the A - D converter). These
gates then close and A and B open, sharing the charge
with C8, the voltage across C8 equals the reference voltage
(sheet 1). The voltage developed across C8 causes M4 to
sink current through resistor chain R24, R25, R29, until
the voltage developed across the chain balances that across
C8. Thus the current required for a particular range is
selected by the value of the resistor chain switched by M1
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 (M6) and bilateral
switch.

The use of ohms guard permits in-circuit measurement
of resistors, provided shunt paths are greater than 500£2
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
current for the particular range flows through Rx.

M1B) R24/R29

— 80— AA—
64.2kN
100pA
I- 0——4 w
6.42V

1000 &
1k RANGES

10kN RANGE

M2(A) R24/R25/R29

1pA M1(D) R29
& —O0—\WA—
6.42kN

I-
100nA M1(C) R24/R29
R3 & oYW
amn 64.2kN
Q1
+
R1 -M4
4kN 6.42V

py

100kl RANGE

1000k RANGE

10MN RANGE

FIG. 3.30 SIMPLIFIED
CURRENT SWITCHING
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FIG. 3.31 USE OF OHMS GUARD
o

3.4.3 Test

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

~
CMOS BUS
ANALOG
INTERFACE
DIGITAL POWER masTer| . [DIGITAL DATA
DISPLAY INTERFACE |MEMORY [&—{ UP/ [—# MPU ctocks ™ SECTion| > LATCHES
ASSY. DOWN OF A-D

FIG. 3.33 SIMPLIFIED BLOCK DIAGRAM OF DIGITAL ASSEMBLY




3.8.1

Processor and Memory (430422 sheet 1)

A 6800 microprocessor (MPU) together with 8k
bytes of memory controls the communication between the
front panel, digital interface, display drivers, Digital and
analog assemblies. The memory can be split into five

main areas: —

(1)

(2)

Program Memory

Constant Data
Memory

needed to operate the
whole instrument
system.

e.g. Self Test limits,

Error read-out specific-

ations and other fixed
factors.

30

(3) Non-volatile

Calibration Memory

(4) Operating Memory

(6) Volatile Display
Memory

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

used for scratch pad
operations and storing.

volatile data such as

Max-Min stores, Limit

stores and computation
stores.

INITIALISE )

A

HAS TIME GUARD
EXPIRED ?

y

RESTART SUSPENDED
PROGRAM

IS PROGRAM

BUFFER NON-EMPTY >  '&S

PROCESS REMOTE
COMMAND

No

IS
KEYBOARD BUFFER
NON-EMPTY ?

PROCESS KEYBOARD
COMMAND

HAS DATA BEEN

PROCESSED ? Yes

DISPLAY DATA ON
FRONT PANEL

HAS DATA BEEN
ACCEPTED
FROM A-D ?

CALIBRATE DATA &
COMPUTE FUNCTION
OF READING
AS REQUIRED

1S
ERROR READ-0OUT
REQUIRED ?

Yes —

COMPUTE LIMIT
OF UNCERTAINTY

No

IS A-D READY ? - Yes —

ACCEPT DATA FROM
A-D CONVERTER

No

IS BCD DATA
READY FOR OUTPUT,

OUTPUT DATA TO
REMOTE INTERFACE

-

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 scheduler, 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.
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Processing Control: Control of the instrument by the
processor, initiated from the front panel or digital inter-
face, is arranged by using a ‘pipeline control’ of the major
system state and a ‘first in/first out’ buffer between the
interrupt level routine receiving the control command and
the main program implementing it. The major system state
consists of the range, function, resolution, filter, ratio,
autorange, etc., flags and the computation mode (reading,
A-B, =C, etc.). The pipeline comprises three levels. The
top, level 1, reflects the state being programmed, the 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
allow for commands received while the conversion is in
progress.

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

The 6800 requires a non-overlapping positive two-
phase (@1, @2) clock and is derived from the line locked
master clock (sheet 4) producing a 1.6MHz (50Hz supply)
or 1.9MHz (60Hz supply) signal. M57 acts as a —2 thus
antiphase 800kHz square-waves appear on pins 14 and 15.
If data is not being transferred to the CMOS Bus, M57-11
is high, thus M56-8 follows M57-15. The non-overlapping
of @1 and @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 02 are reduced to 400kHz by
utilising the other half of M57. The signal CMOS 1/0 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 able
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 particular ROM to
be addressed being selected by decoding three of the
address lines and applying the resultant to the ‘chip select’
line (via M34 pins 6 or 8) (See Fig. 3.37).

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

The processor also uses 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 decoding other
address lines with VMA.02. Control of the read/write lines
is performed by the MPU, the signal being gated with a
‘Master Clock + 2’ signal to provide correct timing.

An instrument power up is detected by M60/M62
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 << +4.75 V) a signal from the supply-level detectors
prevents RAMS M19 and M20 from being overwritten by
holding the CS (chip select) lines low (<0.2 volts) via Q14
for a period of approx. 26mS determined by R55/C32.

CMOS Address Decode and Input/Output 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 1/0 is high (M33-6). This takes place when the
Processor Address Bus bits A11, A14 and A15 are high.
The transfer of data between the Processor Data Bus and
the CMOS 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 1/0 and address lines A0, A1, A4,
A5 to enable or partially enable the input/output devices,
except the output of M16 pins 2 and 15 which are inverted
and gated with data line A2 to produce the required
decode.
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A5 A4 A2 A1 A0 | SIGNAL M32/M16 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 M16-9 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 control 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

Null Detect

To DC Isolator




LOAD DELAY
COUNTERS

|

LOAD A-D
CONTROL CONDITIONS

l

TRIGGER

|

COUNT DOWN
DELAY COUNTERS

T

|

RESET MAIN
COUNTERS

|

COUNT OUT
SIG. PERIOD

[

COUNT OUT
BIAS PERIOD

|

RESET COUNTERS
AND RESET NULL
DETECT CIRCUITRY

A {

PRIMARY
COUNTER RUNS
DURING REF. 1

1

NULL DETECTED
AND STOPS
PRIMARY COUNTER

RESET NULL
DETECT CIRCUITRY
SECONDARY COUNTER
RUNS DURING REF. 2

l

NULL DETECTED
& STOPS SECONDARY
COUNTER

|

SEND
DATA READY MESSAGE
AND PUT ANALOG
CIRCUIT INTO RESET

l

PROCESSOR EXTRACTS
DATA FROM MAIN
COUNTERS

[

CLEAR DATA READY
LINE

L ]

FIG.3.41 FLOWCHART OF
A—-D DIGITAL SECTION

35

3.8.3 Analog to Digital Conversion (Digital Section)
3.8.3.1 General Principle

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

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

3.8.3.2 Preset Procedure

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

2 )
SIGNAL A B [
RESET 1 1 0
SYNC 1 1 0
SIG 1 1 1
BIAS 0 1 1
WAIT 0 1 1
REF 1 1 0 1
REF 2 0 0 1
END 1 1 1
FIG. 3.42 A-D ANALOG SEQUENCE
CONTROL SIGNALS
\__ J




FUNCTION 1065 COUNT
FILTER | FILTER
DC Volts 2 101
AC Volts 46 151
DC + AC Volts 46 151
Ohms 2(1) 101(1)

(1) 1MQRange FILTER: 4,FILTER: 121
10MS2 Range FILTER : 31, FILTER : 251

FIG. 3.43 COMMAND DELAYS

—

3.8.3.3 A-D Measurement Sequence

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

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

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

3. A MPU derived trigger from M11-3 generated when
auto-ranging, pressing MANUAL when HOLD selec-
ted, during calibration, an INPUT ZERO 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. 1.6mS set by C5, R8, R9, R11. The delay counters
proceed to count down to zero, at which time the delay
latch (M26) is clocked. Thus M26-14 becomes a logic
‘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.
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BIAS. The BIAS signal (M47-7) is transferred to
the analog section of the A-D by changing the state of the
A line (M38-9 to a logic ‘0’). BIAS also enables the secon-
dary counter of M23 to count out the BIAS period (20uS).
The signal indicating the end of this period is passed via
M46-9 causing the sequencer to carry on to the next step.
The BIAS signal also resets the ‘delay latch’ (M26) ready
for the next measurement cycle, and the ‘null detector’
latch (M22A).

WAIT. The WAIT pulse resets the counter of M23
via M39-10, keeps the A line to the analog section low,
clocks the polarity null detect latch M22(B) causing a logic
‘1" on pin 1 if the signal applied to the analog section of
the A-D converter was positive (logic ‘O’ 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 CMOS
Data Bus via tri-state buffer M10 indicating to the MPU
that a reading is ready to be taken from the main counter
M23. Data is extracted from the counters in three bytes
(controlled by the A1 and AO lines of the processor address
bus) with the counter output buffers, M24 and M25 being
enabled by XADDT, a decoded processor address.

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

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



3.8.3.4 Master Clock and Line Locking (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 to a square-wave (M25-13) and +2(M26-1)
pefore being fed to the comparator section of the ULA
M23 (sheet 3). The MASTER CLOCK +2 signal is fed to
ripple counter M27 which outputs a signal of twice the
estimated line frequency, for line related periods, con-
trolled by the ULA (M23-18). This signal is fed to M23-19
(via inverter M39) and after a further +2, is compared with
the actual line frequency (see Fig 3.44).

The ULA determines whether the master clock is
running too slow or too fast, producing a signal on pin 20
whose pulse-width is proportional to the difference. The
output of pin 21 is a 25Hz square-wave which is fed to the
up/down input of counters M41/50. 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.
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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 selectable instrument states.

3.9.1 Analog Input Signals

The signals applied to the front panel input terminals
are routed directly to the rear panel board via the L.H.
pcb. The Hi, I+, 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.
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FIG. 3.45 M1 INTERFACE (P8279) SIMPLIFIED SCHEMATIC

Programmable Interface M1 (Fig. 3.45)

M1 interfaces the keyboard, 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-DBy.

Read/Write Control

The processor R/W signal is decoded into WR and

RD by M2 and synchronised with the processor ®2 clock.
Data or Command is input to M1 from the processor
data bus on WR low, and CS low is latched 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 initialisation as follows:

- The 02 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.

Clock divider set to + 8

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

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

Encoded Scan

Keyboard Mode

- 16 x 8-bit character display with
left entry, to accommodate both
LEDs and display. The internal
scan multiplexes LEDs with
display blocks, (see fig. 3.46),
on output port Bg.3 Ag.3.

Display Mode
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f )
M1, SLg.3 SCAN OUTPUT

SL 3 SL SL 4 SLo M3 OUTPUT ENERGISED LINE

Data 4 Data 3 Data 2 Data 1 (Low Active) (Display and Keyboard)
0 0 0 0 So A8 (display Anode 8)
0 0 0 1 S K upper row (57-12)
0 0 1 0 So A3
0 0 1 1 S3 Ab
0 1 0 0 Sa K middle row (S1-6)
0 1 0 1 S5 A7
0 1 1 0 Sg K lower row (S13-18)
0 1 1 1 Sy A11
1 0 0 0 Sg A2
1 0 0 1 Sg K upper row (S7-12)
1 0 1 0 S10 A4
1 0 1 1 S11 A6
1 1 0 0 S12 K middle row (S1-6)
1 1 0 1 S13 Al
1 1 1 0 S1a K lower row (S13-18)
1 1 1 1 S15 A10

FIG 3.46 KEYBOARD AND DISPLAY SCAN ENERGISING SEQUENCE
N __J
3.9.6 Keyboard and Display Scan 3.9.8 Key LED operation

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-
block ‘‘streaming”’.

3.9.7 Key selection (Drawing 430417 sheet 1)

The keys are electrically grouped in a matrix of 3
rows of 6, 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 RLq.5 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 SLg.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.

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.3 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 lit in that row.
(Bp-3 Ag-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-DBq.7 reselecting the bit-patterns of the assigned
display bytes. Each display output byte on Bg.3 Ag.3
drives a specified digital block, energised in synchronism
by M3 decoded outputs (see Fig. 3.46). This may be
illustrated by an example:

Say block 4 on the display is to be a figure 6. M3 selects
display anode A4 (Sqg 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 A3_g B3.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 C6, 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 block 4. The driver
emitter-resistors control the segment cathode currents
for uniform display brilliance, and the charging time for
the line 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. All main block anodes and segment cathodes
are held at —70v (D14 anode) except when activated.
This ensures rapid discharge when energised, and helps
to avoid inter-block ‘‘streaming’’.

3.9.11 Blanking

Spurious flashes on LED and digital displays are
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3.1 IEEE 488 STANDARD DIGITAL INTERFACE

(Circuit Drawing No. 430427)

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

3.11.1  ROM Circuit

The |EEE Digital Interface assembly acts as an
extension to the Digital assembly with connections to both
the Processor Address and Data Buses. The board 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 lines A3-A11
with X1OBD.

avoided by blanking. As M1 display and LED drive outputs 3.11.2 Interface Circuit
change from one byte to the next, Az.g B3.g lines are set
to logic 1 for 150uS. This causes a partial discharge of the The General Purpose Interface Adapter (GPIA).

line capacitors through the DC restoration diodes, turning
off the drive transistors and blanking the display. The
multiplex scan frequency is high enough, so that this
blanking cannot be observed visually.

M9, provides the interface between the |EEE 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
ATl — AO AO-AZ
4k byte ROM GPIA A Leg
M3 M9 BUFFERS BUS
DO D7 DO—D7 M1 M2
INPUT -
“““ BUFFERS
M6
&N }OCESSOR m A BUS
DIGITAL JESSOR | DATA BUS .
ASSEMBLY IROnESON B dishif
FIG. 3.47 SIMPLIFIED DIAGRAM OF IEEE ASSEMBLY
y




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

Single address capability

Source and acceptor handshake

Talker and Listener states

Service Request

Parallel Poll

Device Clear

Device Trigger

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

Storing the instrument’s address

Control of the interface input/output buffers.

The GPIA is selected by decoding address lines A3-
A11 with XIOBD. Address lines A0-A2 with the state of
the MPU R/W line select one of the 8 read-only or 7 write-
only registers in the GPIA, enabling the MPU to send or
receive data over the interface.

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

(1 For further information refer to ‘Getting aboard the
488 Bus' published by Motorola.
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3.13 REAR (POWER SUPPLY AND REAR INPUT)
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 one on top of the
other and bolted to the rear panel. T1 has a split primary
comprising two 115V windings, intended for either series
or parallel connection depending on the line voltage. An
earth screen is interposed between primary and secondary
windings to minimise electrostatic coupling, and is grounded
to line earth. The second transformer T2 is driven from T1.
It also possesses an electrostatic screen, this time being
connected to Guard.

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 +5V line (TP2) is connected to the digital
+5V line on the Front PCB assembly.

T1 T2 )
Blue 5
(NEUTRAL 1OBlack 200v White
{ Violet 6
| LK3(115V) 15V Grey 13 Grey 19-25V
7
LINE Pink 16
8 10V Mauve
—O 17
SUPPLY
9__._
} LK2(115V) 115V 14 Grey 19-25V
k 4G0range Grey 18
LIVE
Green %Ilow
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 100k2 resistor, R1 in parallel
with a 100nF capacitor, C1. The output of rectifying
diodes D1 and D2 is smoothed by C7 and C8 before being
fed to regulator M1. This regulator is capable of 1 amp
output and has foldback current limiting and thermal
shut-down, to provide short circuit protection.

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 J6-5/8. This centre tap is connected to analogue
common. The output of bridge rectifier W2 is fed to voltage
regulators M2 and M3 (wired in series), to produce positive
and negative 15 volt supplies to power the analog circuitry.
These regulators also include foldback current limiting
and thermal shut-down, to provide short-circuit protection.
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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 0 volts, turning on the transistor. Thus relays RL1 and
RL2 are energised, causing the front signal input terminals
to be connected to the measurement circuits. Should
Rear Input be selected relays RL1 and RL2 are de-energised,
connecting the rear input to the measurement circuits.

3.14 SELF TEST SEQUENCE

Selection of the TEST key places the instrument
into a test routine, checking the display and basic measur-
ing circuits. A flowchart for the routine is given in Fig.
3.49. 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 1.
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GEST KEY PRESSED)

TEST OHMS
MEASUREMENT
10 kN RANGE

INHIBIT KEYBOARD
EXCEPT TEST

DISPLAY ERROR 6"

ADD N’ LEGEND

STORE RANGE

FUNCTION & TO DISPLAY
FILTER STATUS A WAIT UNTIL EITHER
GET OR TEST
IS INPUT

TEST
AC CONVERTER
1V RANGE

CLEAR ALL
KEYBOARD L.ED:s
EXCEPT TEST

DISPLAY 'ERROR 7°

ADD «'LEGEND
TO DISPLAY

EXECUTE DISPLAY
TEST ROUTINE

WAIT UNTIL EITHER
GET OR TEST
IS INPUT

TEST DC ISOLATOR
1V RANGE

CHECK
FOR UNCORRUPTED
CALIBRATION
STORE

TEST DCISOLATOR
1V RANGE

Fail———-»——'

DISPLAY "FAIL’

CHECK
FOR UNCORRUPTED
INPUT ZERO
STORE

TEST DC ISOLATOR
10 V RANGE

DISPLAY "PASS’ DISPLAY'IP -0

DISPLAY "ERROR 5’

ADD 'V’ LEGEND
TO DISPLAY

WAIT UNTIL EITHER
G.ET. OR TEST
IS INPUT CANCEL

y TEST KEY L.E.D.

¢ The instrument is returned to the Reset
mode with the last selected range
function and filter modes selected.

FIG. 3.49 FLOWCHART OF SELF-TEST ROUTINE
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SECTION 4

INTERNAL ADJUSTMENT PROCEDURES

4.1 CHANGING LINE VOLTAGE AND FREQUENCY
The instrument is set to 50Hz, 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 Opera[t{?n:—- Remove LK1 (link 1) and fit LK2

and LK3'"“.
230V Operation:— Remove links LK2 and LK3, and
fit Lk1 (1],

Amend instrument identification label.

Replace lower cover.

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

or 500mA anti-surge (115V).

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

Noo

4.1.2 Changing Line Frequency

-_

Disconnect power and all signal input/output leads.

2. Remove the top cover.

3. 400Hz Operation:— Remove link LK5 and fit
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.

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

4.2 BATTERY REPLACEMENT

The battery should be replaced on or before the
date indicated on the rear panel instrument identification
label. To retain the calibration memory, the instrument
must be powered-up during replacement. Therefore great
care must be taken due to voltages up to 260 volts being
present inside the instrument.

1. Remove top cover and locate battery on the Digital
assembly (see Fig. 2.1).

2. Power-up instrument.

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

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

b. Replace top cover.
6. Amend instrument identification label (Current date
+ 5 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 replacement of Q12
or any component associated with the temperature com-
pensation circuitry.

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

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



4.3.1

Basic DC Instrument
Equipment Requirements:

4% digit Digital Voltmeter e.g. Datron 1041

Variable 5V, 1 amp DC supply

5mV/division Oscilloscope e.g. Telequipment D83
10MQ5% resistor in parallel with 10nF capacitor
DC Voltage Calibrator, e.g. Fluke 332D with correct-
ion figures.

Procedure:

Power Supplies

1.

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

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

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

Connect DVM Hi to TP2 and Lo to TP20 on the
Analog assembly. Adjust R12 on the Rear pcb
assembly to give —15.000V £15mV.

Digital Assembly

5.

10.

1.

12.

Switch the instrument off and disconnect the power
lead.

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

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

Set R83 fully clockwise. Connect oscilloscope Lo to
TP28 and monitor 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 5mS £0.5mS
period, mark-space ratio approx 100:1.

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

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

14.

15.

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

NOTE: The display CAL legend will be lit.

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

are now reset to zero.

Turn the calibration key back to RUN mode.

Analog Assembly (DC Isolator Section)

16.

17.

18.

19.

20.

21,

22.

Centralize R150 and R160.

Select 0.1V range DC with ‘Filter’ out. Apply a
10MQ2 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.

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

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

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

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.

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.

n
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

FIG 4.1 REFERENCE SELECTION VOLTAGES




23.

24,

25,

26.

27.

28.

29.

30.

31.

32.

4.3.2

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

Switch off instrument and make negative reference
links B and C, if cut i.e. the links alongside TPS8.
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 + % 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.
10M£25% resistor in parallel with 10nF capacitor.
Copper shorting links.

Procedure

1.

Centralize R26 and R27.
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Select k§2, 10k 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 10MS 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

Equipment required:

4% digit Digital Voltmeter e.g. Datron 1041.
5mV/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 R121 (bias current) 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 HOLD. Connect oscilloscope Hi
to TP5, Lo to TP8 and adjust R90 (rectifier zero)
for maximum noise about zero. Remove the oscillo-
scope.

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

Select AC, 1V range, FILTER and apply 1V 500Hz.
Connect DVM Hi to TLb, Lo to TP8. If reading is
+3.157V +£0.01V proceed to step 8.

Disconnect input signal and switch off instrument,
Make links TL1 to TL4 if cut. Switch on instrument,
reselect AC, 1V range, FILTER and reapply 1V,
500Hz. Measure voltage on TL5. Consult Fig. 4.2
and cut links as indicated. Check voltage on TL5 is
3.157V £0.01V. Remove the DVM.



4 )
Voltage on TL5 TL TL2 TL3 TLA
3.157 - - — -

3.178 — - _ %
3.198 - - v | Z
3.218 - —/ N v
3.239 - - -
3.259 - “ - v
3.280 - v |-
3.300 - v v v
3.320 v - - -
3.340 o - _ o
3.360 N - v -
3.380 N - v v
3.400 N N - -
3.420 v N - N
3.440 v v v -
3460 \/ \/ \// \/
Select voltage closest to measured value and cut links

FIG 4.2 AC BOARD OUTPUT
SELECTION VOLTAGES

. J

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

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

10. This part of the procedure must be performed with

the high frequency compensation voltage, at J1-11/
R57, at -5V +0.2V.
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11.

12.

13.

14.

16.

a. Select AC 100V range, FILTER and apply 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 volt, 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 R35
(crest factor) for a display of 1.00000V +30 digits.

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

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

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

Apply 1000V, 26kHz and check display is 1000.00V
+1200 digits. Check that display can be calibrated
to 1000.00V +20 digits by less than 5 presses of the
AC Hf key. Remove 1000V and turn rear panel
key switch to RUN.

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

DC Voltage
Range DC Isolator
ADO AD1 AD2 AD3 AD4 AD5 AD6 AD7
100mV 0 0 0 (] 0 1 1 X
1v 0 0 0 0 1 1 1 X
10V 0 0 0 0 1 0 1 X
100V 0 0 0 0 1 1 0 X
1000V 0 0 (0} 0 1 0 0 X
AC Voltage
Range AC assembly
ADO AD1 AD2 AD3 AD4 AD5 AD6 AD7
1V 0 0 1 0 0 0 0 X
10v 0 0 0 1 0 0 0 X
100V 0 0 0 0 1 0 0 X
1000V 0 0 0 0 0 1 0 X
DC Coupled AC Voltage
Range AC assembly

ADO AD1 AD2 AD3 AD4 ADb AD6 AD7

1V 0 1 1 0 0 0 0 X

10V 0 1 0 1 0 0 0 X

100V 0 1 0 0 1 0 0 X

1000V 0 1 0 0 0 1 0 X

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

10082 0 0 0 0 0 1 1 X 0 0 0 0 0 1 0 X
1k$2 0 0 0 0 1 1 1 X 0 0 0 0 0 1 0 X
10k§2 0 0 0 0 1 1 1 X 1 0 0 0 0 0 0 X
100k$2 0 0 0 0 1 1 1 X 0 0 0 0 1 0 1 X
1MQ 0 0 0 0 1 1 1 X 0 0 1 1 1 0 0 X
10MS2 0 0 0 0 1 1 1 X 0 1 0 1 1 0 0 X
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Test
Function Range DC Isolator Other function assembly
Tested Checked
ADO AD1 AD2 AD3 AD4 AD5 AD6 AD7 ADO AD1 AD2 AD3 AD4 AD5 AD6 AD7
DC A 0 0 0 0 0 1 0 1
1 0 0 0 0 1 1 0 1 None used
10 0 0 0 0 1 0 0 1
Ohms assembly
k2 10 (o] 0 0 0 1 1 1 0 0 1 0 1 1 0 0 0
AC assembly
AC 1 Not used 0 1 1 0 0 0 (o] 0
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DRAWING N - . ne . L A

T o417 THIRD ANGLE PROJECTION & e

FIRSTUSEDON 50 DRAWN IN ACCORDANCE WITH BS 308 . . *i’coiz‘fz‘?ﬁi
AND 226

4 PCBISSUE 3A,
PARTS LIST CHANGE
MIAND M3 MOUN
IN SOCKETS.
TO REMOVE DISPLAY, CUT PINS HERE
PCB. TERMINAL PLATE .

Y N.B. NO COMPONENTS TO STAND T
/ HIGHER THAN 7-5 (EXCEPT TAPE i
SWITCHES 4 TERMINALS)

Koo o@| 00 == N T =T :

SUDE THE RULE BETWEEN THE DISPLAY
AND PCB. TO SPLIT FOAM TAPE

SOLDER TAG NOT TO ae

FITTED — RETURN THE TAGS DISPLAY TO HAVE 4 PIECES (25mm LONG) OF

TO STORES. PART Ne 5'3005) PRESSURE SENSITIVE TAPE - PART N° 630029,
STUCK TO REVERSE OF DISPLAY [N POSITIONS SHOWN
LINE-UP + PRESS DISPLAY FIRMLY INTO PLACE .
THEN SOLDER THE 24 PINS ONLY , WHICH ARE SHOWN

BELOW. (THERE ARE SOLDER PADS ONLY FOR THESE PINS) FIT WARNING LABEL 420080-!
IN APPROX. POSITION SHOWN , ON !
MOUNT M2 ¢ M4 INTO 14 WAY DIL CIRCUIT SIDE OF PCB NEAR [
SOCKET - PART N® 605060, 2off MAINS AND DISPLAY CONNECTIONS !
N.8. (sL!.lVi BODY DF')DIQDZ Aesem(s«.e 4 TERMINALS TO TERMINAL '
LIGHT SENSITIVE |) WITH PLATE (PART N° 450295 AND PCB, AS
sleeve 520001 —Zore SHOWN' ABOVE. TERMINAL COLOURS MUST BE 82 DIGIT DISPLAY (PART N2 BOOOI7)
BEFORE SOLDERING- AS \ND\/CAYED BELOW.
/
““ . —{ Rz} —{®29} —{r3o}-\-—{r3r - —{rsz}- —{Raz} —{ R} |—{Res} —{ R3¢} R37
°
@) (@ @) CIOID o L YOS\ W aecacascanalhananacacanan
v RIS R23 R2S . T 3 5 71 o 2 14 7 19 22 27 30 32 3 37 46 42 k4 46 48 SO0 S2 S4 S6
—=1 -9 ~== [
° { | |r i ! ! ! ! O
o | | { |
w2 O O O O O O ©) 4 Lo T P A . P
| | / N ] {0 ooy ! I
Yl 4] (] S5 56 s7 S8 s9 sio ° Lo BEFORE FITTING DISPLAY Loy Vo i NS A ! i
o | : SEE NOTE BELOW : [ i ; TR \lrl | ! !
o | 1 | Y ' 1
I o\ / \ \ | |
o + | : N A S € | i
— - ! | ~— = l\ ST T T s T T s T T T | 1
" R4 o RIG ] ° o [ ) ! I |
i leeee Tt AN. . - L
—{rRe e o |cs
1 R7 — —{RI9g —
TRe - —{Reo - ° a1 {Re}-\ { R’} {rai}- =) Ras ) —{res } ([ Aa 1O
e R2I R27 ° —{Rao}— 4&}— m, 73
— R M3 ° o o o b4
2 3 4
— R °
R12 }— °
cia
I I e 5“S”S@SWS*OQ@...QQQ *
°
o | O] O |0 Ol O0| O] i Ol Oo| 0| o0 o
T~
/ L1 1]
—| i
« D 2 clca: REEREE:
y cio cn ciz ci3 GGl & || or| o | me| ¢
L TTTTTTT]
/ /
MOUNT MI ON 40 PIN DIL SOCKET / / i
- PART N° 605098 / !
ESISTORS R|-R3 DIODES DI-D2 TO BE :
LOUNTED g& uunzrzsms oF Bomg / PCB 410149-2a4 ALLCAPACITORS TO BE LAID DOWN WHERE |
POSSIBLE ; LEADS TO BE BENT AT RIGHT |
RI 4 R3 TO BE MOUNTED ON INSULATING . / ANGLE THEN INSERTED INTO PCB., THIS |
BEADS — 2 PER LEG—~ AS SHOWN , BEFORE MOUNT M3 ON 24 PIN DIL SOCKET I8 TO KEEP CAPACITORS AS LOW AS POSSIBLE i
SOLBERING. (PART N® OF BEADS 30024 SOCKET — PART N® 605097 i
8 ofr) N
X A\ X i
2 - -
— 11400 1O r\p I ’ |
= i ‘ | !
i IR so°
! | 1] |
i L puly |
* A B |
| PINS OF THE DISPLAY MUST BE CUT AlOoNG
| THE LINE SHOWN 'X=X' THEN THE PINS
' MUST BE BENT FROM POSITION A TO
POSITION'B’ BEFORE INSERTION INTO PCB
|
|
|
|
|
|
; ;
i |
|
|
i Tk T DIME R ONS (ouRANCES ANGUIAR - IMATER Ao - ' ) i T s S TORAWING SIZE
| i N AL TD s PLACE 005
N C 3 $* _— . . - TS
M L SEEA ST datron ececrronics Lo NorRwicH A1
- 4 miaic Priet T — - o . S
L i Lo 21 ' ESE\C):;‘AXVE‘(Q?‘SPlACES ¢ FINISH ' osawine N 1 sHeer
A ATl : QECIMAL TO 1 PLACE { 2mm —_— 065 FRONT PCR. ASSY | ‘
“{OLE DIMENSION + 4mm . .
~ [17.9.R¢ ! 1NO' TOBESCAED uNLm ITHERWISE ST AT!D L ! 4004’7 I oF 9




@2

N |
DESIGNATOR gDATRON |DESCRIPTION PRINCIPAL !MANUFACTURER'S No. USED
| PART No | MANUFACTURE R [PART No Per Assy
R ; ©9000| | PTC THERMISTER , MULLARD . VABGSO 2
| R2 _ oogOI14 | IOM 5% 2500V MET-GLAZE, MULLARD . VR37 L]
R3 ~ . 09000I | PTC THERMISTER MULLARD __.vAgso . - |
(R4 000l22  |k2 S% !/aw CARBON  MULLARD . CR2s 8 ]
RS . 000I22 k2 5% Yaw_CARBON MULLARD . CR2s . T
RG 000122 k2 5% Yaw cARBON MULLARD CR2S =]
| RY , 0oo0l22 Ik2 S% Yaw CARBON  MULLARD CR2S . -
|R8 000122 k2 S% Yaw CARBON  MULLARD _ CR2S : ~
RO 000122 k2 5% Yaw CARBON  MULLARD | CR2S . - B
RIO 000I22 1k2 5% Yaw CARBON  MULLARD _CR25 =
RI} 000I22 1k2 5% '/aW CARBON  MULLARD CR2S -]
(Ri2 0001332 3k3 5% V4w CARBON  MULLARD CR2s I ]
RI3 ooo471 470R 5% 'Yaw CARBON  MULLARD _CR2s ! ]
Ri4 ooolo2 Ik 5% Yaw CARBON MULLARD CR2S 3]
RIS oooloz Ik 5% Y4aw CARBON MULLARD CR2S -]
RIG 000220 22R 57, YaW CARBON MULLARD CR25 6
R17 000220 22R 5% Yaw CARBON MULLARD CR2S -
Ri8 0007220 228 5% Yaw CARBON MULLARD _CR2s T
|R19 000220 %2R 5%, 'aw CARBON MULLARD .CR25 - i
R20 000220 22R 5% aW CARBON MULLARD CR25 -
| 21 000220 22R 59 YaW CARBON MULLARD CR2S ) - ]
R22 000102 Ik 5% VYaw CARBON MULLARD CR25 -
R23 __ 000390 39R 5% /AW CARBON  MULLARD CR25 N 3
NOTES
17.9.80 datron ... . i
;Z_:_S_H‘.”A 4 | 5 G 1065
*?_f?_fll go‘g Y '%nzzz\s\b; ! | ! 9’67- . FRONT PcB. ASSY.
F e | L H 400417 2 s,
T
DESIGNATOR DATRUN DESERIPTION SRINGI AL ACTURER C N UJSH
PAR T No . MANUFACTLIRY & Py Assy
|R24 000390 (3R 5% YawW CARBON  MULLARD —
R2s 000390  39rR 5% /4w CARBON . MULLARD -
[R2e Q00104  .lcok 5% Yaw CARBON  MULLARD ]
|R27 ooolio3 ok 59, Yaw CARBON | MULLARD i 1
[R28 000334 330k 5% Yaw CARBON | MULLARD .olo ]
[R29 . 000334 330k 5% YaW CARBON _ MULLARD ]
R3o . 000334 330k S% AW CARBON _ MULLARD T
Ra| 000334 330k S% Y4W CARBON  MULLARD ™
R32 000334 330k 5% Yaw CARBON  MULLARD_ ) B
R33 000334 330k 5% 'aw CARBON  MULLARD i =
R34 000334 330k 5% AW CARBON | MULLARD B T
| R35 ;000334 330k 5% YaW CARBON  MULLARD T
[R36 , 000334 330k 5% Yaw CARBON  MULLARD I
Ry . 000334 33k S% Yaw CARBON | MULLARD i ] ) =
[R38 , 000102 ik _ S% Yaw CARBON | MULLARD S B
R39 000102 |lk __S% _Yaw CARBON | MULLARD cRes. -
R40 00002 Ik S% Yaw CARBON | MULLARD CR2S -
R4! ooo 102 Ik S% Yaw CARBON | MULLARD CR2s -
R42 000102 Ik S)  Yaw CARBON | MULLARD CR2S -
R43 000102 Ik SY% Yaw CARBON | MULLARD CR2s -
Ra4 000102 Ik S% Yaw CARBON | MULLARD cR2s -
R45 000102 Ik S), VYaw CARBON | MULLARD Cras -
R46 0oo0l02 Ik S Yaw CARBON | MULLARD CR2S —
NOTES. DATE
datron e
SEE SHEET 2 FOR LATEST ISSUE DRAWN TITLE IOGS
s FRONT PCB . ASSY.
— w4004 17 I 3’ 9
. 1308




DESIGNATOR { DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
{PART No MANUFACTURER PART No. Per Assy.
Ra7 , 000272 2k7 5% '/aw CARBON | MULLARD CcR2S 4
R48 . 0009222 2k2 5%  Yaw CARBON | MULLARD CR2S - !
[R49 | 000182 k8 SZ /4w CARBON | MULLARD CR2S !
RSO . 000272  2k7 5/ Yaw CARBON | MULLARD CR2S -
IRSI . 000272  2k7 S), Yaw CARBON | MULLARD cpas -
RS2 . 000202 2k 5)  Yaw CARBON | MULLARD ] CR2S !
Rs3 . 000472  4k7 S/, Yaw CARBON | MULLARD CR2S I
Rs4 . 000272 2k7]  S) /aw CARBON  MULLARD } CR2S -
RS5 . 000102 1k Sk AW CARBON MULLARD  cR?5 -
| ANI ~ 0900s0 3k3 X7 2% NETWORK TBECKMAN ) ) 764-I- R3k3 !
AN2 . 09007%  470RX7 2% NETWORK  BECKMAN , | 764-1-R470 [
AN3 . 090017 100k x7 2% NETWORK BECKMAN N 764~ IRICOK 2
AN4 ~ 090017 100k x7 27, NETWORK  BECKMAN | 764-I-Ricok -
cl 104023 2n2F 20% |Kkv CERDISC ITT  HDIGKIO2NZMS-SSIKOD§C | B
c2 ISO0o1e JuF  20% 35v DIR TANT  UNION CARBIDE 'KIROE3 2 |
c3 _ Isool6 wF  20% 3s5v DIP. TANT UNION CARBIDE  KIROE3S =
c4 150002 [JOuF  20% 16V DIP. TANT UNION CARSIDE KloEle | !
iCs - 180006 AIpF 25v AL, ELECT  MULLARD .ole-16479 L |
ce ~lloo13 100nF 207, 250v POLYESTER MULLARD | C2BOAEPIOOK 8
c7 1oolI3 {|0OnF 207, 250v POLYESTER MULLARD TCZ&OAE Plook -
ce - 1ooi3 I00nF 207, 2SOv POLYESTER MULLARD |C2BOAE PIOOK -
c9 110013 .|0OnF 20% 1250v POLYESTER: MULLARD | c280 A€ PI0OK —
N{HE S S o i
| dotron e
AR S T loes
' : ! ' ! t M B . __| FRONT PCB. ASSY.
i ' ' ! ! ’ ! ‘ e T e |
L : IR R R S U 1™ 400417 |47 9
T
CNAT DATRON DS RETION PRINC AL iMANUFACTURER’S No. USED
CART N | MANUY ACTURER {PART No. Per Assy.
S clo 110013 10OnF 20% 250V POLYESTER | MULLARD | c280AE PIcok -
en 110013 100nF 207 250v POLYESTER | MULLARD 1 C280 AE Plook -
ciz 110013 100aF 203 250v POLYESTER | MULLARD | C280 AE PlOOk -
Ci3 110013 100nF 20), 250v POLYESTER. MULLARD | C280 AE PIOOK -
Cia . 180029 JpF 250v AL.eLecT  1TT , ~eNi2.12 (/aso !
- : } ‘ O
Di . 200006 (1A GOOv GP Si DIODE | FAIRCHILD. - | IN400OS 2
b2 . 200006 1A OOV GP. Si. DIODE iFAltchll,D . _INdoOS -
D3 , 200001 75mA 7Sv 6P Si. biobe [FAIRCHILDL | IN4I48 1"
| D4 , 200001 [7SmA 75v 6P Si DIODE  |FAIRCHILD IN4/48 -
| DS | 200001 |7SmA TSy 8P.Si DIODE | FARCHILD | IN4I4B -
1De ; 200001 [ 7SmA 75v 6P, Si DIODE _ [FAIRCHILD ING148 =
D7 | 20000l  |7SmA 7Sv GP.Si_DIODE  |FAIRCHILD INGI148 -
L. | 20000!  |75mA 75v GP.Si DIODE | FAIRCHILD IN4148 -
b9 | 200001l  |75mA 7Sv GP. Si DIODE FAIRCHILD INgG 148 -
Do | 20000l ~ |TSmA 75v GP.Si DIODE FAIRCHILD INgI43B -
D 200001 |7SmA TSv GP.Si_DIODE  |FAIRCHILD IN4148 -
D | 20000l  |7smA TSy G6Psi DIODE FAIRCHILD IN4148 -
Dis B .. 20000! |7SmA_75v GP Si_DlODE | FAIRCHILD 'N4148 -
14 213005 75V Yo w ZENER MOTOROLA BZX79CTS |
NOTES oATE
dab-‘m ELECTROMICS LTD
SEE SHEET 2 FOR LATEST ISSUE DRANN TITLE
= _ creexee FRONT' OP?:Z. ASSY.
= - = 400417 | 6|

JLW. 1164 o



| |
DESIGNATOR | DATRON }DESCR»PTION PRINCIPAL MANUFACTURER'S No. USED
PART No | MANUFACTURER PART No. Per Assy.
!
s O - R
Q | 240014 _Si. NPN. TRANSISTOR | NATIONAL BC 337 /ToI8 3
Qe . 240014 .Si, NPN. TRANSISTOR NATIONAL BC 337 /TOI8 -
Qs 240014 ,Si. NPN. TRANSISTOR | NATIONAL B8c 337 /To18 =
G | 250008 _Si. PNP._ TRANSISTOR NATIONAL Bc2i4c /Torg ]
| Qs 250008 Si PNP. TRANBISTOR NATIONAL . Bc2i4c /Toi8 -
Qe ' 250008 Si. PNP TRANSISTOR  NATIONAL ~ |scaac/1om -
Q@ 25000% Si. PNP TRANSISTOR . NATIONAL ) Bc2i4c /ToI8 -
Qs 250008 Si. PNP TRANSISTOR . NATIONAL Bc2i4c/ Tois -
@ 250008 Si. PNP TRANSISTOR _ NATIONAL !8c2i4c/TO® | -]
| Qio 250008 'Si. PNP.  TRANSISTOR . NATIONAL Bc2dc/Toig =]
Qn 2s0008% Si. PNP. TRANSISTOR _ NATIONAL _Be2i4c/T018 b
Qr 25000 8 Si PNP TRANSISTOR  NATIONAL _BCc214¢/TOIE -
Qi3 250008 Si PNP. TRANSISTOR _ NATIONAL . Bc2i4g/ Toig . : =
Qs 2s0008 Si PP TRANSISToR ©  NATIONAL - BC2l4c/ToIs -
Qis 250009 Si. PNP. TRANSISTOR NATIONAL . 2Nsdol/Tois | 10
Qe 250009 Si. PNP TRANSISTOR | NATIONAL 2NS4oi/ Toig | -
Qn 250009 Si. PP TRANSISTOR _ NATIONAL ,2Ns4ol/Tois -
Qs 250009 'Si. PNP TRANSISTOR  NATIONAL | 2NS40l [Tois -
Qn - 250009 Si. PNP.  TRANSISTOR _ NATONAL ,2Ns4o1 /To18 =
Qo . 240009 Si. NPN. TRANSISTOR NATIONAL [MPs Lo [Tolg 3
N al e B e e
3 dotron e w
oo | T 1065
j' : ! t T —3 __| FRONT Pcg&. ASsY.
! CRAWING T omeer
P b oo A T 400417 (e Vg
|
jlom e et CAT AR TPRINCPAL MANUFACTURER'S No. USED
2AR CMANUFAC ! URE R {PART No Per Assy.
Q2 240009 | Si. NPN. TRANSISTOR  NATIONAL ‘MpsLol /To8 T —
Q22 240009 Si. NPN  TRANSISTOR  NATIONAL L MPsLO| /Tois8 | —
Q23 240009 Si. NPN. TRANSISTOR  NATIONAL i | MpPs Lol / Toig | -
Q4 250009  Si. PNP. TRANSISTOR  NATIONAL __ 2ns4ol/Toi -
Qazs 250009 Si. PNP. TRANSISTOR ' NATIONAL _ . _|72Ns40//TOI8 -
Qze 250009 Si. PnP. TRANSISTOR _ NATIONAL _2Ns4ol [ Toig -
Qe 250009 Si. PNP TRANSISTOR . NATIONAL ~ ,2Ns40( /Toi8 -
Qe 250009 /St PNP. TRANSISTOR _ NATIONAL ,2N840! [ Tois -
Q29 . 240009 |Si. NPN.  TRANSISTOR .NATIONAL _MPs Loi [Toig -
Q30 240009 Si. NPN. TRANSISTOR _NATONAL  mpsLol [Tos -
Q3 240009 Si. NPN. TRANSISTOR : NATIONAL _|MPsLol [ ToI% -
| Q32 , 240009  Si. NPN. TRANSISTOR NATIONAL ' MpsLol /[ Toig -
i s
M1 ; 280084 ‘m,oe.Kevwap/eysmnmxeb@gl__,_, S P8279 t
M2 | 270048 | QUAD 2 i/P NAND LS | NATIONAL DM74 LSOON |
(M3 | 280043  |4SIT LATH/4-16Line becoseR MoTOROLA Mc 14515 8cP !
| M4 | 2800%8S J@UAD 2-INPUT 'AND’ GATE | MOTOROLA McC 14081 BCP !
— —_— - B —
NOTES. DATE
dat-‘m ELECTROMICS LTD
SIE: SHEET 2 FOR LATEST ISSUE ::;;:D TITLE '065
FRONT PCR. ASSY.
o === 400417 |77 )]
JW. 1164

F



l |
DESIGNATOR DATRON ,DESCRIPTION PRINCIPAL ;\MANUFACTURER'S lNo. USED
PART No. | MANUFACTURER [PART No [Per Assy
R 4 70006G! _ KEYBOARD SWITch. RED LED| SCHADOW ‘;,SR}:,',?E‘?,,U%PW l 8]
152 __y 70006l . v oy U S
[S3 L 70006l DU oo " U ; -
[S4 .. 700061 Lo LA L . S
Ss B . 700061 Lo oo '144‘7 " " o ,L,,__::ﬁ,,,_
| Se . 70006 " " oo " " [
S7 , 70006l . " L " R
S8 | 70006l " " oty " ; " T
1S9 700061 " " .o " : " R =]
Sio 70006I " " " " " " T
S 70006| " " " " " "o 4 ]
Si2 700061 ' " “ " " " L - ]
Si3 70006| " " " " " " i - _
Si4 70006 " " nooon " ' - .
' Sis 70006 " " " " " " - ]
Sie 70006 " " W " " - |
Siz 70006]| " " T " " - |
Si 700 06! " W " . " =
410149-.  PcB I
] 450295~ . TERMINAL PLATE : ;!
605060 | 14 WAY DIL SOCKET _AUGAT | 314~ AG39D | 2
NOTES .
datron ... .
‘S:‘b‘”b'H'i” 2 EOR AT s | ‘ | r . ‘ 1065
B ' i i » ! ‘ 1 - o FRONT PCB. ASSY.
L ; { i i | ¢ ' TR Con
T I ! | | ! N T 400417 % -9
DESIGNATOR 0T RON Deser TTON NP A ANt ACTURER'S YN:, USE i
DAl No MANIE AT e "Per Assy
- 605097 e DIL SOCKET | CAMBION 1703-4324-01-06-00 T
| 605098 ‘4O PIN DIL 8OCKET CAMBION /703-4340-01-06-00 I 7
L 6:;079_24 ~STD. STEATITE INSUL . BEAD < PARK ROYAL PORCELAIN Co. v*T",’E,_",‘fZH_,__ ('?ﬁ‘f‘,‘i L g
B 630029 SCOTCHTAPE D/SIDED fax'32 THk| 3M _Type 4032-/4" AR B
— 800017 _BY2DIGIT DISPLAYWITH LeGeNy DALE o B
) 920015 _ Low EMF. TERMINAL - BLK| CLIFF TPl sPECIAL . ! B
. 920041  |Low EMF.TERMINAL-Reb CLIFF TPl SPECAL o]
- 920043 _NOT Low EMFTERMI/NAL- BRN CLIFF L TP - L ]
920044 NOT Low EMF TERMINAL - BLUE | CLIFF TP . |
4200%0-1  WARNING LABEL o - S S
i —_ e - -—
- ! . - ]
~ ; . . | | I N
- T S e ' 1t - i IR—
I i _ _ + U ——
S e e N - —+ - g | —_— -
NOTES. pyers
datron cmmsw
SEE SHEET 2 FOR LATEST ISSUE DRAWN TITLE
88 CHECKED '065
— FRONT PCB. ASSY.
e mi 400417 ]9‘"55'

4W. 1164
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DRAWING Mot T
430417 THIRD ANGLE PROJECTION - NCTE A
ECO. 1181
FIRST USED ON DRAWN IN ACCORDANCE WITH BS 308 . 1ok ALL RESISTORS 5% 4w CARBON 2 82 oroate
_ L I8 12 BO
v +5v ECQi222
3 C2 ANDC3 PARTS
w Ma NO CHANGES
c3
) |wF 35y
A RESET R26 100k
C4
+5v 10p 16V hoad
23 24| i
» INHIS Vos  w
ste
49) Vop oLl |32 i DATA | 7
slz |34 - DATA 2 “
ce Ls (35 DATA 3
IpF * 22 pata 4 s 12 e
asv T z:mm ) s |
DiG.CoM o 2 ' R4S
8O- * Ves 57 s8 s9 sio s su ss |18 | . Q7 | 1% i3] A
10 O/ 100 C{‘ 1000 OA oM Ac kR M3 i 2NS40! 7
|| / / / MciasisBee | o 100k PV P
DS InglaB 8 £ sz SEZB =L A2
/O } /O ‘/O o st 2 | s .
PH— M4 1o 7 s10 |20 _ fook WOkt
1RGK1 4 56 ss s s4 » s3 s2 s9 ! As |
20 INT | “l Auto REAR O/ FILTER (f Lm0 O/ AN3 s .
s3 8 . P Q%]_v 100k l 3:‘ 17] |
/o D4 INal4s s 7 lse 2nSaol A J
; < < > *{ M4 19 b a ook ij‘ R4 |
- T sn 1S . ik
MI s17 si6 L si8 sis s L s \ e 14 stz 2ns40l 2 As '
PB279 My O/‘ MAX (/ Reskr (f ERROR O/‘ bC TesT (/ I') AN3 3 R38
B ss |© Q25 190k T 27l ae
/O /o /o ‘,O ‘p D3 ;lu.a . ! 5 |se 2n840! AN: 2 v
M4 sis s Q8 10 e 52
13022 2] peo RLo |38 ! \ 2 1© 1516 eNs4ol . A1
O 13| g, RL: (39 PJ pond Ras
13 O-22 4] pez Riz|! 5714 Qled - Lo k48 Ao
[ D3 15 N M4 = MC|408]| BcP ] 2nsao! ~ .
<O 083 Ris |w4k' VVV ]R‘a
1”2 D4 e RLa |3 s0 |11 a8 o Ik se
" CC}rD' 17 z:; Rus [© Vss 2N3ol —VVW A
10 O-2% 3] bec Rt ine 12 s
9022 ] ber RIB Nidd : : : I"“ 7
- ANI 3k3 i Bgioox 3f g
\ X 1hv AN 4z A
s
Bo |3 m Q7
L2 acauc ‘ R23 R25 R24 +5v
| ANI 3k3 | 39r 30R 308
r 3 | bt
. | 30|
9 s RS 1k2 e s ‘ | —~AAA 53 yaka
q > SO 8cziac | | acziac |
be I ANI 3K3 | 1 i R28 >
‘ | | a | —AAASRE Lk <
[T | I3 )
C ?_t L} | |\ 8C214C ‘ Q
z 13?4: I ; I’) QU2 8
; DI4 Q
: AN 3k3 '\ | 1\ Bcziac J2 8IX78C7S
| | o o .
L | I M | REAR PCB =
| | ‘
5 hoad M@= DM 74 LSOON ,'f/.?e.‘c 5 3'5:7 ]‘\A ; | ' g
AN 3k8 | soj7  /spls sp)e Sshho sz /s \ | 1 W ANe > AN4
1 pF 100k 100k
| 250v. o~
> - - - - | 2 3 s i
| | o
'/.G:'” n?szmkl | e
C214L 1
1 A (93308 4
™ i sio)e ¢ s(0)s ¢ sloh LT 7T W VTN N 5| CA
b an ‘\l
Q3
ANI 3k3 \emee BC337 f’i
s(0)17 ¢ s(b)ie L s(b)1® s(ys ¢/ s(p)13 S(b)i4
RIOIK2
b ss
R22 RIS Ri4
' e | ar | ke | e - B B el s
17 9 R R2 W
D O 22 228 20aR 220 8 T Sea. s
RIl k2 ‘17 P—VVV
Q9 § % % R30
X558 V“"'“‘ r 300 see e
s Q=2 2=z CI3 100aF 4y l) Qsz b———\/\/\/\-] 543
| Ao L1} '\\ MPS Lo 330 secG .
1o 2], il 100 1) as >_AAA] RB6 —
LU R MPs Lot 330k sl 'y FI I.
. _ CT100aF 13 @z R29 .
4022 nc e —24 8D il e YV ok ol EI” I
€9 100F c
i} I) SRAMS Y SN
7025 ne ne — 3] swer 2o 1t S Qa0 J) B30k 1] ce
_ 11 ._\/\/\/\_1 R3S
20 0-26.OM, ¢ e —3 entre €10 1000r i N Meizf“ ‘) e 0
11 ._/\/\Aj, R34
1170 o = o
} CG 100aF 1y MPS LOI ‘/' ,
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S ' No. USED
PART No. MANUFACTURER PART No. Per Assy
J2 572150/c 16 wAY Risson CARLE ASSY |DATROM, ]
I3 6040325 AccT. RIGHT AuLed WAFER.GoLD | MADLEX. 22-12-2041 . S
J4 b04035. - - - -
N6 604035. " -
410092- S5A PC.R. ]
540002 22swWG TN CU. I RE A/R
JI$T5S 604036 STRP of 10 AwP Prus A’MP 163740 -8 4
630023 ScotcrfLex Amesve Cue |3M CLIP 706 |
©30099 25um MASKING TAPE M ScoTcH N.230 A/R.
Rl 000473 47K 5% Yaw CARBON  |[MULLARD CR25 2
R2 0004913 47K - - " - —
D! 200002 Si RECTIFIER IA SOV FAIRCHILD INqOOI 2
b2 200002 - - -t - . =
NOTES. CMICUIT DIAGRAM . 430419 oate
CHECK PROC . . 460419 9, .o.’o datrm ELECTROMES LTO
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Ja 604035 4ccT RIGHT ANGLE wWAFER MOLEX 22-12-204! 7
J3 €0403s R L SO OO S " -
J4 04035 | v wm w o wm - | —
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SOLDED RND WITHOUT CABLE PART NO 606005 2. FIX RELAY BRACKET 459112 To PCB WwWITH QR3St@36 wWeRE
° otees 3 €eip To Pc.s. SCREW M3 XGmm PoZi- PAN GIIOO4 . | oFF 2N3956
UUHU”HDH sHAKEPwv::;E: GKSOOSIF:O L, 239 80
.o
:;‘55#‘:‘? :;pf’;g:‘fz:: NovE AL TEST LINKS NUT MS FuLL HEX BTEEL (15002 . loFF ECD‘,',';‘._’:::E_".?;‘;”
8 7 POSSIBLE € A MECHANICAL ALL TRANGISTOR LEGS N 77T 1o 8c As TesT PonTs 3 5?,,‘,?‘2«“".“}’ P
loINT To 8¢ MADE. THE ORDER SHOWN. R236+ R237 ADBED.
> . / RTHER PARTS LIST
P MOUNMT ALL OITHER LC S OF) MOMT MIZ M M7 Mg M / C,F:‘M‘S
wms/-mmmm. Asav 400379 /i 1o WAV DIL SOCKETS GOHSOS || off MI6M2T M2Q o (4 WAy L 151280
Tore. DIL SOCKETS 605060 8 oFF ! ECO. 1181
/ SLeeved Links LKS-LKS ¢ Link
/ / _— USING 590004 4 |ONDER MI2 DELETED
— —l I e RS2-R8S ,R72, DI2-
/ DIS, M2 + M 'ADDED
oy > TR ¥
®0eOPOOn R7 GOFF CERAMIC BEADS ECO 1217
|2 J3 s PAZT MO E30ODS 5| T3 was 16 way
SOCKRT,
P2 0O QO POSO Mi M2 ;
= - L%o.t 1234 rz«.rgs
2\ = | 4LK2 DELETED.
== RI03 G |RI3, R3S,R3C G2
@Gq 9 RIO4 [— 4 Q@3 ADDED
P40 ) RIOS |— 1L 30.10 81
CUT TRACK (Comp Sipe | =44 j R20
9% FCB.) MAKING "A / U U —RaT ma. G ms G | MoQ| M1
—1 - M8 Ma
g3 —~raa - Faez
R230 Fhaes — —oesl— —{R106]
s — €20 —{EEh
a1 €z —{7a]
s A ]
C R53 |— ? L q
ALL UNKS AND TEST POINTS ::‘; — [ Mle L M Mg
JSE TINNED CoPPER WIRE —IYM O
AAET No 540002
- ,T)E’i\) TPI0 O
NoTE - . % J‘F% L}’Pg- (e}
FIT €900 AS MowN ON BIEG > 9 . ral ~
FIT TCRS0G AS SHOWN wiTH b = E’“
FLAT on THE LEFT. ca s @)
TcR 506 ~ S E'Z — mM28
#® NYLATCH - GROMME T Ief N P
6l 7011 -
79FF ci2
Mz s
—{kza {— SLeeve LEADS oF De8
—_R30 * BEFORE SOLDERING To
. R3l }— U;;%ib! OF PCB. Lse
— & .
# NYLATCH - PLUNGER 535 m
617010 - 7cer I
N8 FIT FE7)1 COMPONENT IT"“
Sik oF PCB. SECTION A-A _
ORIV DD
TP a - RIS
A
R34 —{ RH3 }— Rl
. M34 RIS~ —{ RI4 RI31 Tl
< RG[— — RIS }— —
F8V TERMINAL { Ras | & e : Ri32 am) (am
AT no GOZODI FR3¢ | Rese —1 Rl RI33 2°
¢ ) —(Ri& —-%:
| TP
(&) &0 e |
coLOUR DoTS
To BE o TOP @ (Re37
{7} — !
Bmm L PCB 410095-5A —{Rag }-
APPROX . - et /- RL2
o -{Rr3a
— c40 css
Loo? D¢DCO LeAI As ABOVE K13 Lo
AR ] .
MOUNT M39, R3S, @36, M24+ ANZ "-l E @ -
ON BWAY DIL SOCKET . | | ey LKI9 Q \
Ne GOS5059 - 4 oF ) c4l ) (ogomye)
“LK20 o
[A\\ & ‘?‘“E" <)
RI22 N o R121 ®
NOTE: THESE PINS To BE PAIRED TOGETHER | & ®©
BY CUTTING , BENDING 4 SOLBERING- *
4 ‘O
4 LK , TP2|
P
- - =
I —
8::: uusx.uv!n/( 3 P \\
AN3 To BE EMRBEDDED IN SILICONE — b
RUBBER COMPOUND . PART N° 900004 — - — VIEW N DIRECTION - - tWIRE/ TERMINAL  Assy 400 374/2 .
BEFORE SOLDERING . _ VIEW N DIRECTION - 4 oFr
CLOVER LEAF  TEBPMINALS To WO TERMINAL [~ OF ARROW
PAKT No 20005 oFF A L.’._i_v‘) ] SLEEVE ALL JOINTS WITH .
WG LEnATH 25 e QLI Ve PIECE of S20D0! T
| lore NuT GISCOS
Yo $TAWOOFF Pl
| AT C. 1oFE WASHER M25 v seawrieef. UG L B Wy POLARIAED SOCKET
NOTE . To STANDCFE Pa WRELNGTH 70 s e s
ALL RELAY WIRES waE 7/'2 A;'B GTH 35 ﬂ I " n ﬂ u ﬂ ﬂ 2 i
PTFE INSULATED WHITE 540008 WICE LENGTH. - L] g
STEP Saa FROM EACH END ML BoTTOM TER Mes
OF ERLAY INTO HOLE W ACR /
WiRE 25 e Lova omwme . — o sow06f TERMINALE i
THESE TELMINALS TOGE THEE WIRE LENGTH 40 mm
SLEEVED (AS SHOWN) DRAWN CHECK DIMENSIONS IN DRAWING SIZE
T ey . datran Al
_— \
et e ELECTRONICS LTD. NORWICH. .
SCALE ‘ TLE DRAWING No. 4
DATE DATE 21 —_—— 1065 ANALDGUE PCB ASSEMBLY i or9
24.6.80 NOT TO BE SCALED ; - 40042| N
L o




DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED )
lPART No. ! MANUFACTURER PART No Per Assy
RI %a)ouoq o \ooK 5% Yaw CARBON | MULLARD __|ce2zs 13
R2 00010 \ooR M " 4
R3 000 1O} IOOR * " " " -
R4 o0 105 IM 104" S - o i
RS oo ge2 8k2 " " MULLARD CR2S ‘3
RG o302 __|I13KO 1% S50ppm  MF Hoeco HeC 2
R7 011302 3k v . " . ' -
R8 o000l &g 5% Y4wW CARBON | MULLARD CR2S -
R9 . | NOT USED e L -
RIO [o,0 =[]} IIOOR S% Yaw caeson " -
RY L (FSvV ; ___lcRr2s -
RI2 000472 ak7 v P i n Ul
| RIZ 000104 [look n " P o o -
| RK 000472 l4k7 ! " -
| RIS , Fov : [CRrR2S -]
RI6 ) ,05c0o38 _©K34 1% 1Sgpm MF_ ACIL EE-0-100-C4 ] 2]
|RI7 ,050C37 AKTS 17 iSppm MF ACT LEE-O-100-C4 12
|RI® . PART oF KIT WITH 559 i - -
| RIq {PART OF KIT WITH DGO ) - ]
|R20 063203 | 20K POT CERMET .  BECKMAN .72¢ . [
| R2| 000104 100K 5% Vaw CARBON  MULLARD ,CR25 - ]
R22 |ocoo 02 K : ' 4
R23 | O63205 |12 PoT C ERMET | BECKMAN L72 F | -
N ek rcrame g e oa 2! ' gotr ]
SEE SHE f‘r"j‘nc;HKLA\T-LISSVTssm Q70421 Tu'.;?ii'_o: o m e
[= B ] Z 3 a5 T o T ———Tm;—f 1065 ANALOGUE PC B
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DESIGNATOR | DATRON ‘()ES(,‘P.!PIION PRINCIPAL MANUFACTURER'S No. USED
[PART No | MANUFACTURER PART No Per Assy.
R24 oo 824 820K 5% Vaw CARBON |MULLARD CR25 3
[R25 , 000122 IK2 S% Yaw CARBON |MULLARD _ CR25 |
R26 , 000225 12M2 10% Y4w CARBON | " !
R27 ,ooo824 820K 5], ‘/aw cARSoN - . -
R28 000222 2K2 5% 4w CARBON : . . G
R29 - 000100 LIOR - ' " 8
R30 000100 IOR " " " -
R3| 0oo473 . 47K " 3
R32 39K I | ! ! |
R33 147K ‘ t ! -
R34 Ko ‘ B - -
R3s 000l04 ,look " " o ! -
R3¢ 000104 100k " o v ! -
[R37 | 00OSe2 5Kk 5% Y4w CARBON | MULLARD CR25 3
R3® ﬁhorsooazx B25R 1% 15pem MF _ |ACI 2
R39 _|osoos3 64R2 1% '/low ISkhm MF | ACL . EE -0.10-64R2-F-C4 2
R4O i oSco53 64R2 1% Yiow ISkpm MF | ACI EE- O010- 64R2-F -C4 -
R4l L O
R42 | osoosl 119GR 1% i1sppm MF  IACI EE O'100 £4 2
R43 _|og7es Q7RG % SOppm MF | HOLCO HB&C 2
| R44 , . NOT USED | B o o o o -
| R4S — - . _NOT LSED N ) -
R46 | oooI82 | IK8 S¥% '4w~n CARBON | MULLARD CR25 |
NOTES oart [ —
| 1.7.80 dotron .. oo
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’'S No. USED
PART No. - MANUFACTURER PART No. Per Assy

R47 000100 IOR 5% Y4w CARBON | MULLARD CRZS - ]
R4D oo 103 10k " " " " " 1]

R49 oco102 oK " " " ; " -
RS0 000103 1OK " " " " ! -

RS! 000 100 IOR " " " " -

RS2 000334 330k 5% '/aw CARBON | MULLARD CR25 4

RS3 000334 330k« - . . ) -

RS4 000 334 330k “ _

RS5 000334 330k - " —

RS6 000104 IOK 5%, Yaw CARBON | MULLARD CR25 -

RS7 000221 220k " " " " 3

RS8 oo 82 820R " § o !

RN 000563 SGK R . @

R&D 000222 2K2 - ' 5 o -

RG! 000105 IMO 10% Y4 _CARBON * - ]
R&2 000108 IMO " " -

RG3 000221 220R5% /aw CARBON " " -
R&A4 . - NOT LSED -

R&5 000102 IK 5% Yaw cARBON ! " -

R&o coom3 1eK . " " !

RG7 000562 5K& " " " " -
| R6® 018060 BOGR 1% S0ppm MF HOLCO HEB 2.

RGA ool i4 HOK 5Y.  Vaw cAREON |MULLARD Tleres 12
| NOTES. DATE
1.7.80 datron e

SEE SHEET 2 FOR LATEST ISSUE DR A~ ".__ TITLE

- e 1065 ANALOGUE PCB

Tco ASSEMBLY.
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200421 | 47524
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’S No USED

PART No. MANUFACTURER PART No Per Assy

R 018060 806R | 7. 50ppm  MF  HOLCO L HB R - |
| RT1 O70115 112KO 1% _10gem WW | MANN [ MX125 R 2 ]
R712 o00472  4k7 5% '/aw CARBON  MULLARD - CR2S - ]
R73 o003 _1OK 5% Yaw CARBON | MULLARD CR25 -

R74 000275 M7 " ‘ ] o
R75 0COS6 5 5Mo " o T , . I P !

R7G 500106 IOM 10% Yaw CARBON | - 2

R77 000226 22M " ., ALLEN BRADLEY _|cB226) ]

R78 000473 47K 5% 4w cagBony | MILLARD JewR2s b =]
R19 000392 3k | z

R&O 000104 ok " A [ e T

R® 0o0472 |4K7 ! ) B I =]
R82 000472 14K7 | o I -

R&3 000472 |4Kk7 ) 1 o -

R84 NOT USED B o B -
RBS NOT LSED s - o B -
R&G o472 4K7 5% Yaw <ARBoN | MUULARD C 25 -

rR87 000114 (=) S I " ~ " -

R88 |FsvV I -

R&9 05003 196R 1 7s - MF T\ACJ; o EE O 100-Cd -

RI0 ol19768 19786 \7e 50p = MF|HOLCO HBC -
LS NOT LUSEh L | -

Rz NCT USED J[ I —
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1.7.80 datran eLecraomics 1o
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
Ra3 00024 120K 5% /aW carson | MULLARD crzs 2
R4 o002 1.8 ! ’ ! ! " -
R3S 00006 IOM 10% . - -
R96 011473 147K 1% 50ppm MF HoLCD HB |
R97 NOT USED -
Ras 3 ) NOT UDSED I N -
R399 0004712 4K7 S% Yaw cAeBON  MULLARD cRr1S -
RICO 000412 4K7 - L L -
RiO1 e7elo]le o IOR 5% Yaw cARBOM | MULLARD - CR2ZS -
RIO2 000 100 oR I_, . ) ' -
RIO3 o027 Z10R ¢ I’ v ! 4
Ric¢a 1 000151 /I50R + v . L ' |
[RiIOS | oooa27t __|e70or ' ' ' e -
| RIO6 00O 222 2k2 " v 1 ) o ' -
| RIO7 o oo 2272 2k2. " - s -
RIO® | NOT useo = _ -
RIO9Q 090068  |2Ike? ATTEN SET MANN ISET
RII1O 090068 Sk ATTEN  SET ! - 5
(RiI 090068 k e -]
| RI12 |oooe8Z | 6KB 5% YawW cARBON | MULLARD CR2S I
| RII3 |oooios IMO 10% 4w cARBOM ' ) ! -
| RII4 042214 2M21 14 loogrm CERMET FILM | ALLEN BRADLEY TYPE CC !
RIIS 041004 IM 174 l00ppm cERMET FiLM | - /
NOTES * Oate
Zmo datron e

,\. sus;v 2 boRT LATEST |¥ssue : 4 { ' «#_ ”“;065 AUALOGUE PCB

f | | | ; : ' I = ] ASSEMBLY.

SRR | T r o aco0s21 6
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’S No. USED

PART No MANUFACTURER PART No. Per Assy

RIG L0oOIOS  [IM 57 Yaw cAReoN MULLARD ) CR2S =]
| R1IT o0o0Ios  |IM . " " B o i -
| k18 000105 Mo " ! -
| R oogni 2 21K 2w caeBon FiLM | PIHER o ! 2
RI20 008012 27k " " " " ! -
| R121 ©0B80!! 22k " " . " 2
RI2Z ool ) 22K " ! ! ! i -
Ri23 000304 300k S% Yaw CARBON MULLARD CR25 |
R124 NOT USED o -
R129 NOT UseDd I o | -
RI2G |o141s1 |4KT5 12 50 gpmMF | HOLCD ) |HE8 |
RI27 042215 22MI 1% 100 ppm CF ALLEN BRADLEY cc 3
Riz| 1042215 122MI 12100 ppm CF | AUEN- BRADLEY cc -
R129 1042215 22M| - 100pPm v L . ! -
| R130 000362 3Ke 5% /aw cARBOM |MULLARD cR2S 2
| R131 | 000362 13kKe S U E ! -
R132 ocooI0s M ' ! S B I ! it
R133 000 105 M o " ! -
| R134 o | NoT Useb -
RI3S Ollso3 IS0k 1% SOpm MF . HolLco H8 I
Ri36 ! NOT Useb -
RI37 - 'NOT Useb o -
R13® NOT USED =
NOTES




DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy
RI3Q NOT USED R o o =]
R140 030049 1M MATCHED  PAIR HoLco o B % | PAIR
R14| 090049 18M " o
Ri42 000272 2K7 5% Yaw CARBON | MULLARD _ |crzs o
R143 NOT UsSeD . o B 1=
R144 000100 IOR 5% !Yaw CARBON |MULLARD JCRrR2S ) s ~ ]
R1495 000 100 loR X - ]
RI46 000222 2k2 " " Y B . - ]
RI47 000752 K5 i X ]
R148 B | INOT LVSED I N B -
(R4 | NOT VUSED X } - p—
RISO | 063204 200K POT CERMET | BECKMAN L 7zP o
R)5] B ! NOT USED ; . - |
| R\S2 : Fsv _ | HoLco | H8C - ]
[RIS3 jongzz 18K2 1% Yaw  MF | HoLco (H8 . L]
| RIS4 000103 IOK 5% /4w CARBON |MULLARD | CRZS L. -
| RISS 1 000221 220R S . i It - ]
RiSe | _ _L4NOT veED —_ 4 -
RIS7 000103 | IOK Sk V4w CARBON |MULLARD CR2S . 1= ]
RIS - |ooo332Z K3y " P ) !
RIS e3103 10K POT CERMET ;BECKMAN 2P B [
[RieO | Oe3504 500K . ( § I AU I B
RIG| OCO104 100K 5% Yaw CARBON |MULLARD cr2S -
NOTES. AT Ty T/ )
1.7.80 detran sremomes o |
SIE“E SHEET 2 FOR liFEST ISSUE _ B - o B ] m“"“”"v—" 3 10GS ANALOC,UE pCB
eco _ [ R I I 1 “]’ﬂ C toeews 1 ASSEMBLY
oare - L e — e 42 T 824
JW. 1164
Dt Sk e it SCRIPTION PRINCIPAL MANUFACTURER'S No. USED
Bas N, }MANUFACTURER PART No. Per Assy.
| RI62Z 000392 L3K3 S%  Yaw cagson lmg\:‘&g_gp o cezs - ]
| RIG3 . 000107 (JOOM 107 V4w cARBON | ALLEN BRADLEY cB 107! 2
RIS . coOl104 100k 57 Vaw CARBON , MULLARD CR2S -
RIS , 000104 100k ) o -
| RIGE L 000563 L5@K S _ . I -
[RioT . 000562 BKe L -
RIGS © pose3 56K ‘ -
| RIG9 0o0563 56K L .
RI70 000564 . 560K + 2
L  ooO564 560K . — -
Ri7Z 000335 3M3 (0% Yaw careor. | MULARL | CR25 !
RI173 o680 e8R 5% _ 2]
Ri74 _ocois2 IKS I 2
RI17S ooo822  8K2 N S
RI176 _ cooeBo o8 | - |
| RI77 L OooI52 IKS | -
RI7T& , 000822 L BKL R -
R179 | 440007 PART OF KIT _bATRON. '
RIBO |440007 Lo , - -
| Ri8! 14490067 Lo " " N -
| RIB2 J‘[ooo472 | 4 K7 5% Yaw cargon ]LMULLAED . CR25 -
| R183 ooo4q12 : 4,_4 K1 S% ' » R " =
R184 T 000270 278 | 2
NOTES. DATE
L7.80. datron ceeea.n
s: SHEET 2 FOR LATEST ISSUE _ :::1]__ TITLE 106S AUALOGUE PCB
— st — R - ASSEMBLY.
- DRARING SEET,
= 1 b = = 400421 9T




'

DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No Per Assy
RIBS 000210 27R S% Yaw cARSON | MULLARD L CR2S R -
RIBG 0.0 olla%:! 100K "t . B s _ _ =
RIB7 000222 22 " : 1 o ! -
R188 000103 oK o I ‘ -
RieA o003 10K ' N -
R190 00056 ScoR v o : - +f 2]
RI9Q] 000S6! S60R ) . ; - N
R192 000155 . Ims R IR B
RI93 ocoIog 100K . | R
| R\a4 - |onzi3 121K 1% Zaw MF  HoLCo A8 I
| R145 #,Q(snz | S ' [
RI%6 ! . NOT UsED R -]
R197 , , NOT UseD . ; -]
R198 ; ,NOT USED ‘ | - ]
R1aq . casooT [IOR S% 0-2W CARBON  MUL_ARL cro . 2 |
| R200 , 0OB0S7 [10R ' . -]
| R201 OO 24 BZOKSh V4w CARBON. | MULLAKL RIS i -]
| R202 1io;xp,ec_)a | 10K - -
| R203 o104 | 100K . p—
| R204 ooco108 M , R
| R205 ©o0I08 ™ i i -
R206 000563 SeK ! - ]
R207 ioootoa IOK. | | -
NOTES o 1 1
lose  dotron e |
SEE SWECT 2 FOR LATEST ISSUE , C DI T ges agaloses Pra
':0 ] L T ‘Y v ‘ t * ] ASSEMBLY
s T A S R ’ﬁ%@@é&l@f 24
JW. 1164
|
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’S No. USED
PART No. MANUFACTURER PART No. Per Assy
R208 00O333 33K S% !/4aW CARBON | MULLARD CRZS I
R2OA 000563 S6K R , ‘ . g -
R210 00103 ok " ‘ I -
R211 osoo38 | oK34 % 15 pp m MF ACT EE-O"100 c4 -
R212 050034 | B25R 1% 15ppm MF AT EE-0-100 c4 -
| R213 050037 14KT75 % 15ppm MF |ACT o EE-O-100 CA4 -
(R4 070115 12KO 1% 10ppm WA MANN o Mxi2s -
| R21S ____|0002TI |270R 5% '/4W CARBON, MULLARD _|cRr2s -
| R216 - ooz 270R S% Yaw cARBON MULLARD crR2S — -
R217 NOT USED . -
R218 B o NOT USED L -
R219 000224 220K 57 '/AwW CARSBON MULLARD  |ewm2s B 3
| R220 Tnoo;a.a 120K " v ; " N -
| R221 coo224 z20K - " e . _
R222 ooo 224 220K - . . " R - - ]
R223 NOT USED -
R224 NOT USED -
R225 NOT USED -
R22¢ NOT USED " -
R227 00041 4TOR 5% '/aw cARBON | MULLARD cR2S. \
R228 043924 3M92 % 100ppm CF ALLEN BRADLEY cc I
R229 000107 _|loOM 0% 'aw CARBON |ALLEN BRABLEY cBI0O7I -
230 012 003 200k 1% Yaw MF HoLco HE . ’;
woTes. ' —
1.7.80 detron o
S6E SMEET 2 FOR LATEST ISSUE D“"",L/ TITLE |065 ANALDC,UE PCB
CHECKED

ASSEMBLY.

ORARG SHEET
400421 |11




DESIGNATOR | DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S 1Nu USED
PART No. MANUFACTURER PART No Per Assy
R23| NOT USED N - ]
| R232 NOT USED —
| R233 | NOT Useb -
R234 Y NOT USeD o | -
| R235 | NOT USED | —
R236 | oleio2 GIkS 1% YW SOpbm MF | HOLco HaC 2
| R237 0IGI92 |61k9 1% /W SOkpm MF | HoLco - H8C -
a } AR ~ |
| AN 020050 _|3K3  SIP NETWORK L BECKMAN _|7@4-{-R 33K |
ANZ L 0%0042 _R-2R LABBDER NETWORK |ERIE - ] )
| AND 090069 9m'~§/\oos< NETWORK | CADDOLK - )
i ‘ . R R
i | | : | P o I
L It . i _ - _
, I8 ] f
L o e _ e E—
| J( ~ ‘ b
P - | o
Ci |150020 - |louF 20% 25V BIP TANT |UNION CARBIDE KIOE 25 N 12
1cC2 150020 [tQuF 20/ 25V BIP TANT  UNION CARBIDE ~ |KIoE 25 —
c3 J|o4on O:5pF 50OV CER DISC Iszns |23 I
NOTES e
1.7.80 datran cuecrmomcs Lo
it, SHEET V{,FOR LAT?ST ISSUE - , - B N - ) ] DR AWN IL_ TITLE
= 11 1 j i f j» ) 1 fowecto ] |065 ANALOGUE PCB
ico T | | - S N B ASSY.
OATE DRAWING SHEET
=0 [ I S A i 1 - 40042 llz o 24
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No USED
PART No MANUFACTURER PART No Per Assy
C4 150020 L \OpMF 207 ISV DI TANT |UNION CARBIDE |KIOE25 -
cs 102471 |4 T70pF SCOV CER DISCIERIE 801 3
co 150020 |QWF 20% 25V DIP TANT |UNION CARBIDE [KIOE25S ) -]
c7 150020 IOpF v L e . - |
cB [Jo2150 ISpF Soov CER Disc  ERIE R = = R R
ca 140016 0-4TuF 400V PoprRoP RIFA  PHE4I2 HFK D
cio 10015 |0 -DISHFE3Y POLYESTER | WIMA FKS2 i [
Cil 1120026 ieao*r 20% 100v POLYCARB | WIMA  |FKC2 MIN N
ci2 120004 G80nF 109 63V POLYCARB ASHCROFT |A2BGBIB S
ci3 102101 |100pF S0OV CER DISC _|ERIE 20l 3
c¥ 150020 IQuF 20% 25V DIP TANT ,Qg@\; CARBIDE xoe2s e =]
cis 150020 IONE "« o ) -
cle 102101 I00fF 500V _CER DISC iTsznz 8ol J{ﬁ -]
ci7 02100 I0pF SOOV CER BISC | ERIE Bor o]
cie 150020 |IOKF 207, 25V BIP TANT |UNION CARBIBE |KIOE25 -
AL 150020 |lopF - o o o -
RO 102470 |47pF SO0V CER DISC | ERIE 80| ) s
21 102470 | 47pF SOOV CERDISC |ERIE =) -
c22 102101 I00pF5COV CER DISC | | _ =]
ca3 101103 O-OluF 2507 CER DISC I T B -
24 101103 | OOpF 20y cERDiSC | - S =
25 150020 10pF 207 25v DIP TANT |UNION CARBIDE ____|KIOE25 o B
G2 102471 UIBF SOOV CER DISC  |gRIg [=Ye)] -
NOTES. AT - E——
|7 80 datron ...
SEE SHEET 2 FOR LATEST ISSUE - - DR AWN “—_ TITLE
- P 1065 ANIALOGUE PC B
e 0 . A ASSCMBLY.
esm T T B DRAWING T P
o - N o 40042 I|5~24




DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
c21 NOT USED o -
c2e 102470 4T7pF 5OV - LERIE 8ol o -
€29 102470 47p F SOOV - ; . -
C30 NOT USED : =
C3i 130073 [nF Sk 160V Povsmrrak SUFLEX _ HSC1o00/s -0 fleo !
32 oo’ | OoF 250vcER Disc | ERIE 2301 -
c33 110013 O-wf 104 250V Pourestak| MULLARD CZBOAE /PIOOK 2
cC34 101103 OOWf 250V CER DISC ERIE 80! -
Cc35 1200!G 2n2F 20, 100V POLYCARS | WIMA | Fxc 2Min, |
C36 lO2471 | 470pF S0OV CER Disc -
| C37 Jloods O-lue 10% 250V fbggs,rgng MULLARD C 280 AE /PI10OK -
1 C38 (102470 14TF 50OV CER DISC | ERIE | o) -
=3 440067 PART OF KIT | DATRON. i -
1=:%) 440067 " “ “ ; o -
| C41 440007 " . . =
| C4Z l | NOT useb R -
| C43 _ |1soozo IOuF 20% 25V DIP TANT | UNION CARBIDE KIOEZS -
|c44 150020 lowr N . -
| C45 1BOCOG | ApF 25 ALELECT | MULLARD [ 0e-1e47a .z
| Ca0 180005 _|AF 25V . , -
| C47 180027 | 33uF 40V , | Ole- 17339 2
| C48 180022 33uF 40V ‘ ] =
C49 IJBoo24 IOpF &3V AL ELECT | MULLARD OIG - B0 2
NOTES ATt - S
1.7.80 dotraon  eccraomcs 110
Es: SHEET 2 FOR LATEST TSUE [ l l T 7 — :‘,:;:':””‘— ' ”|O6S AKJA e G € pcs
oo ‘ Py - ASSEMBLY
r J 1 ] ; b1 M g00421 [147v24
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy
50 180024 IOMF &3V AL.ELECT MULLARD OG- 18109 -
cs) 101103 O-OluF 250V CER DISC ERIE 0| -
cs52 110017 O-022uF 10% 250V PoLYESTER] MULLARD C28OAE/P22K ]
C53 02332 3n3F 500V CER DISC |ERIE - 0! 2
c54 102332 3n3F . -
c55 440067 PART oF KiT. DATROMW. —
C56 NOT USED -
c57 130043 IBPF % |pF 160V Ruvsr SUFLEX HS |
cs8 11Qo27 __|3300PF 207 100V Pormesram. WIMA ) FK$2-MIN !
€59 ¢ . NOTUSED _ L _ . -
[CQO 102222  |2n2F Saov cER bisc | ERIE _ | Bet !
[cel 102221 |220bF 500v CERDISC ERIE |81 )
- | I B — B
}’_ - I U S . . U
o 200008 S LOW LEAKAGE | FNRCHILD IN4SBA 23
b2 210056 CS5Ve_ 400mW ZENER | MULLARD BZY 8ec ya
D3 200008 | S) LOW LEAKAGE |FAIRCHILD INAS8A
b4 210056 CSVe 400mw ZENER | MULLARD BZY A8C -
DS 20000 Si GEN. PURPOSE FAIRCHILD INd4® 17
200008 Si_LOow LEAKAGE FAIRCHILD INASRA -
NOTES. are
1.7.80 datron wscraemas 7o
SEE SHEET 2 FOR LATEST ISSUE —-. ”h TITLE
- Gmose 1065 ANALOGUE PCB
tco ASSEMGLY
: ~ - :ﬂ.y 18" Q3




|
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S SNO USED
PART No MANUFACTURER PART No fer Assy
o7 | 200008 .S Low LEAKAGE ,FAIRCHILD L INGSBA . -
oY= L 210082 LCBVZ dopmwW ZENER . MULLARD _BZYBBC L ]
D3 . 200008 51 LOW LEAKAGE L FAIRCHILD INASBA o=
BIO 200008 : : " . I
o . 200008 . L b S S i
D12 20000 SiL. GEN. PURPOSE " (INA 148 o - |
b3 RcieJeleXo) SIL. GEN. PURPOSE u IN4148 -]
bhig ,200001 SIL. GEN. PURPOSE " IN4148 1 - B
b5 20000 | SIL. GEN. PORPOSE ) " IN4148 ]
|Die - 200008 S LOW  LEAKAGE CFAIRCHILD INASBA ‘ -
D7 . 200008 , . ! - I -
Dig 210068 COVE 400w ZENER  MULLARD  BZYBSC I 2 |
pia 210068 ‘+ -
b20 _ _ NOT UsEeD . ) | - ]
b2l . 20000 ! .S GEN  PURPOSE CFAIRCHILD L INALAS . i -
n12 210220 L C22V A0 min ZENER _MULLARD | B2YB8C ) 2 ]
n23 210220 , ) , L ]
‘ D24 . 200001 9y GEN PURPOSE CFAIRCHILD L INSI48 | -
D25 200008 51 Low LEAKAGE CFAIRCHILD L INASBA i -
D26 200008 ; ; -]
b27 . 200008 f 1 - ]
b2a 200008 ; | - |
D23 | 200008 ) | | -
NOTES At 1 3
Ce | datron .. |
DU | | ! j[*w I jm‘loes ANALOGULE PCB
: ‘ ' : )‘ ' v - B A= ermy B
I | , I i i i | | i I o042l |1e "zj
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No USED
PART Ne MANUFACTURER PART No Per Assy
D3O | 200008 | S| LOW LEAKAGE FAIRCHILL | INassA X -
D3y 20000 | Si GEN PURPOSE FAIRCHILD INGI4 B - \ -
D32 200001 e ! ‘ ; -
b3 20000 I ' A | -]
hz4 2000) o R -
D35S 210047 | CAV7 400 mW ZENER MULLARD Lo B2YBR’: 1
DI 200008 |51 low LEAKAGE | FAIRCHILD JiNassa -
D37 _ 200008 L ‘ . B e -]
038 200008 . L 1" o, -]
b39 I | NOT used O R - N
| D4O 200001 |8\ GEM PURPOSE | FaRCHILY jmade . -
D41 120000 |61 GEN PURPOSE L FAIRCHILD _jINdi48 . -]
| D42 [ 200001 . o N S ] | - ]
b43 200002 'Si RECTIFIER |A.SOV | MOTOROLA IN4OO! i + .
[b4q  |200007 ' : C B S N S -
b45 200002 | " o S ' -]
D4G 2000062 o -
bha7 210150 cisv 900 mw/ ZENER MULLARD BZYBBC ]
n48 200001 Sh GEN PURPOSE FAIRCHILD INAIAB J ]
D4q 210200 CLN 4w\ ZENER MULLARD BZYBBC 2
bSO 210100 CloV 40DmwW ZENER MULLARD B2ZYRBC 2
BS! 210100 ' ' ' ' ' =
bs2 210200 C20V 400w ZENER MULLARD B2v8ac -
NOTES. :
R 1.7. 80 dBtf‘Dﬂ ELECTROMCE LTD
g o 1 ron cans i
ASSEMBLY.
L - o =400421 17724




T T
DESIGNATOR DATRON DESCRIPTION IPRINCIPAL MANUFACTURER'S (No USED
jPAHI No A'\/1/\NUFACYUHH-( PART No lPev Assy
| DS3 TZOOOOB 31 LOW LEAKAGE  FAIRCHILD [INAS8A . T -
| Ds4 , 200008 L ‘ i " P i -]
| bSS |  NOT usep T —+ S . - ]
bse 20000! | Si. Gen. PURPOSE ,+55,!3¢,ﬂLLP IN4148 e
[ bs7 I S NOT USED L . | -
- i ) NOT USED B o - Jr o=
IbS9 | 219011 | 214010 SELECTED WiTH RI® N S | 2 |
DO L21on 1214010 <SELECTED WiTH RIQ I Lo T
De! | 210033 C3V3 400 mw/ ZENER , |MULLARD |ezygacazvs | 2z ]
DG2 210033 P . - o - . i -
| De3 200001 15. GEN  PURRDSE FAIRCHILD NG~ J( T
| D64 zioizo 12V doomW ZENER MULLARD BZYSRCI2 i 2 ]
| boS 210120 12V 4oomw/ zZENER | MULLARD BEYBESC 2 | -]
| DGC | 200008 151 LOow LEAKAGE . FARCHILD IN4ASSA ! - B
A | 200008 , - | N - ]
_DGS i 200008 P " " " J " i — |
= t & + } ey + .
| ; | . ] i} o N
- f ? ! : t —
- t YER— [ f —
| I - 717 .
| 1
NOTES T e R ——
1.7 80 datrm ELECTRONICS LTD
‘SELSfEliI 2 FOR LATEST IS§U£ - B N DRAWN ”—_— TITLE -
[ [ ] - B ] rverrr. 1065 ANUALOGULE B
1 I ye=rr _ ADSEMBLY
g l _ B S N P Te <Y T J(Bsﬁ;@
DESIGNATOK DATRON
PART No [,
al 230001 N CHAN CURRENT LM SiLiconx ESoe 2
53 ;lrzspbos Si PNP TRANSISTOR NATIONAL ‘BCcz14C /TOI8 2
<3 250008 Si PNP TRANSISTOR NATIONAL Bc2iac/TO18 -
Q4 230001 N CHAan CORRENT LM | SILICONIX E5ce
Qs 230027 .LOW LEAKAGE N-FET | TELEDYNE o34 7
QG - |230027 " " . " ! -
Q7 230027 ' " ’ L ! -
a8 @ 230027 ! " ' " " .
@ 230027 o v ’ " " B
Qo 230027 ' ' ' " ! -
Qg |240017 ,LOW DRIFT DUAL NPN TRANS NATIDNAL LM 324 !
| Q13 1230002 IN-CHAN J FET . TELE DYNE L LIDNAE &
aw 230002 | " " " " . -
Qls 230002 ‘ " ) ! " -
QlG 230002 7 " ' " oo -
Qi NOT USED } ‘ +
Qe 230002 _IN-CHAN  J-FET . TELEDVNE ,UITD4E -
Qi 230002 4 " ' . p " : -
Q20 240006 Si \NPN , FAIRCHILD 12N 3304 i S
Qe 290006 | v . T
Q22 240006 . : 0 w n T -
240006 ! . " " I —
NOTES. [
‘ _1.7.80 l datran et o
SEE SHEET 2 FOR LATEST 188U | | , 1 m'" I .* o 1065 ANALODLE B
- l 1 l + ~ . ‘L A EMBLY
sce } e o~ T
= l r i . ' s v 400421 1D 24
o I | . .




N VAN A L . L . —ﬁ
Q24 240014 S1 NPN FAIRCHILD BCway 2
Q2% 25001 8i PNP " T BC 327 2
aze 250011 B oo o .-
Q77 . 25000 .3 PNP , . ,Bc 214 . !
| Q28 ,240014 S NPN - . ,BC 337 ) . - B
Q2o . | 240001 (SUNPN . ‘I " e o, 3 |
Q30 240006 JETNNIENE b " N304 o, - ]
Qs 250004 . Si_PNP oy LS |ZN30& L 1 ]
Qsz 240001 | s NeN o |Bcied R R
QRIY i 24000 | S) NPN _ _ “w_ _|BciBd -
(o k o I B NOT usedb I P -
ass 2300 31 [N-CHAN DUAL JFET TELEIWVNGE o | Su2es56eMm o 2
Q86 2300 3! _IN-CHAN DUAL JFET TELEDYNE o Svzesem -
. I ﬁf . R —
u . , . .
- ) ' t
- 4 | ‘ t t
- o; v + t
] i j J i
NOTES
©1.7.80 d'rJtJ“Qﬂ S
Eﬁl SHII!Y P Fr()H' LATEST \»55\‘0 : ) . ’“.». ILﬁ I065 A(\‘“Au’)&) . o u
7 SN BT N B S e
i ol { l I f i ‘ T 4o0421 0 200 24
T
DESIGNATOR DATRON ][)!:SCRIW TON ;PRIN(;IPAL }MI\NUP ACTURERS [N
PART No X MANUFACTURLR ‘PART Ney LTINS
| M1 ¥ +72,,,200,3(_'3  HI SPEED oPTO SELECTED | DATRON  HP4351(RED) 2
| M2 220017 DUAL OPTO ISOLATOR | FAIRCHILD _FCD 880 6
| M2 i - . NOT USED ‘ N ' -
M4 220029 HISPEED oPTO SELECTED | DATRON Hrazsi (WHITE) ' 2
M5 220029 R o L u ) -
MG % 220030 . T _HP43s1 (ReD) ‘ -
M7 220023 |50 CTR DUAL OPTO ISOLATOR, | FAIRCHILD [Feoaa0/50CTR ' I
MB 220017 |DUAL OPTO ISOLATOR | “ (FCDEZO0 ) -
M3 | 220017 : . T‘ " -
| MIO 1220017 i | . .
| ML 1220017 | | ! [ ,
| MIZ 280075 ‘DUAL 4 /P NAND ‘;Mowozoux MC)aniz BcP ) r )
| M3 | 280015 |QUAD LATCH  MOTOROLA M 140T6 BCP ) 4
M4 1280015 1 ‘ S, o -
| MIS. 126007 | VOLTAGE COMPARATOR [NATIONAL [LMB[HC |
| Mie 1280082 (HEX INVERTER | FAIRCHILD F40014 BPC |
| M7 | 280079 |Quab 7 Iff o GATE | MOTOROLA \MCI40TI BeP {
M8 280008 [QUAD 2 I/P NAND GATE % B - Meiaoll Bce ) 3 ]
Mg | 280008 .|QUAD 2 I[P NAND GATE " Lo ‘ - i
MZ0 | 280015 | QUAD LATCH 'MOTOROLA [MIC 14076 BC P ‘ - B
M2l |egoois | v o - L o
[ M22 1260035 T5534 oP AMP 15»6NE.TICS [NES534T ' l
M23 T NOT USED | T ! _
NOTES. ¥ ALTERNATIVE 220018 (HP435! !
(uraz=) e | detron .. |
BEE SHEET 2 FOR LATEST ISSUE m.a,.t tonne 4‘
- ] . [ 1 l T {1065 ANALODGUE PCB |
o ] ! | e _ AsseMg7~ B
o= -1 | l S S i% [T ao0a2l |2itay)
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’'S No. USED
PART No. MANUFACTURER PART No. Per Assy
Mz4 220017 DUAL OPTO 1SOLATOR | FARCHILD FCHBAao o= ]
M25 260022 LINEAR IC  OP AMP | NATIONAL " lLrzss 2
M26 280022 QUAD RILATERAL SWITCH | MOTOROLA MC14016 BCP \
MZ27 280008 QLAD Z 1/P NAND GATE MCi401l BcP -
M28 280044 BINARY 0P/ DowiN COUL! MC 4516 BCP |
M?29 280011 DUAL D FLIP-FLOP B MC 14013 BCP |
M30 NOT USED -
M3 260022 Linear |.C. OP AMP NATIONAL LF 355 -
M32 260026 o LM212H 1
M33 260002 - FAIRCHILD 741 HC |
M34 260013 o~ INATIONAL LF 356 H I
M@B5 *| 290082 405| MUX SELECTED _ | DATRON MaaO 51 BC L (GREEN) !
| M36 2920047 212 OP AMP SELECTED | DATRON _[LM212v (eeem JwanTE) |
I M37 N NOT LSED - - B
[M3B ) __|NOT LSED o - ]
| M33 260028 DUAL LINEAR IC FAIRCHILD uAlas8cTC )
L B I A o f,
- - . - N
|
I
NOTES % ALTEENATIVE 25008| MCI405!I BCL (WHITE) o o
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|DRAWN CHECK DIMENSIONS IN TRaERaeEs ANGULAR + = [MATERIAL DRAWING SIZE
L—— DECHAL TO! D —
TRACED APPROVED MILLIMETRES pEMALTS TRAGE | I ‘?6’4" datr‘m ELECTRONICS LTD. NORWICH. A1 ’
SCALE leC DHENSDNS ANISH e I
. DECIMAL TO 2 PLACES +  1mm TIME DRAWING No. SHEET
DATE DATE 2:l WHOLE DIENTONS. + e EE— 1065 DIGITAL PCB. ASSY “
30 5.80 NOT TO BE SCALED |  UNLESS OTHERWISE STATED 400422 | OF IS &
W e



| g

SR
DATE

[orawine ~ A~ ADND | v
TEF 400422 | 5vig
—J

DESIGNATOR DATRON DESCRIPTIO'N PRINCIPAL MANUF‘ACTUWéJR’S No. USED
PART No. MANUFACTURER PART No. ) Por_Assy.
RI 000103 10k 5% Jaw CARBON | MULLARD cg2s 21
R2 coolo3 10k " " " " " -
R3 000103 10k " " . . + " -
R4 000103 10k " N " . -
RS 000103 10k - " -
R 0O00I02 1k v " v
R7 000103 10k " -
Re 000472 4k7 . - “ " 8
R9 000102 Ik, " o " " -
RIO 000684  |e80k " - i . " 3
RIl, 063204 POGk POT CERMET BECK MAN 72P |
RI2 000103 10k 5% ., Yaw CcARBON MULLARD CR2S -
RI3 000I02 k “ " . " " -
RI4 NOT USED -
RIS 000472 4k7 5%  YaW CARBON " - |
RIG 000332 3k3 v e "' 3
RI7 000683 68k v - s 2
RIS 000222 k2 - . . " " 7
RIQ 000393 39k " " " !
R20 000104 100k N 4
R2! 000104 100k . T -
R22 000104 100k v e e ]
R23 & o Qoo 221 R20R " 2
T el T 4204 e | Ootron e |
SEE sne??“:‘?ga L'i"r.i-srT ssue 4704722 X onawn T, . TITLE DIGITAL
= é 2 L usiuss ua?usa 1:-14 -zfs:,..s‘sl MID WJSGS pcB. AS‘SV- -
: ; : 237.80 |,/s'/30 2%32 2312.80[11.6.8L[2 12 81 30.5.80 | 400422 12756
JW. 1164 -
!
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No  USt
. PART No. MANUFACTURER PART No Per Ass,
R24 000102 Ik 5% /sW CARBON |MULLARD B lcres -
R25 000332 3k3 " " " " . — ‘
R26 000I03 10k " S — ;
R27 coolo2 |k o B ; R ‘
R28 0006%2 6k8 W - ) [
R29 000104 100k . " mo B I
R3o NOT UseDd o ] o L
Ral 1 000472  |4k7 " “ " " " T |
R32 000472 4k7 " " v " o L L —
R33 000222 |2k2 ce L . - ‘
R34 00004 100k wow ! u L - 1
R3s 000104 100k e : " - I . - i
R3¢ 000104 100k e X " I R N —
R37 000106 oM 10% R " N ] [ |
R38 000104 ook 5% . Lo i B - !
R39 00CI03 Jo].3 " " o B - " -
R40 000I03 10k " " " " " o, - ;
Rai 000332 3k3 " " " " N ~ :
R42 Q00103 10k " S - - . —
R43 000104 00k " " L o " . -
Rasa 000103 10k " " " L - ) " - i -
R4s Q00 364 360k " R 1
RAG 000472  |aky __ + o+ . " -
NOTES. - - —
. detron ... .
SEE SHEET 2 FOR LATEST ISSUE DRAWN . TITLE
- . — 1065 pDiGgITAL
vy PCR.ASSY.
{d [

- YRR

B < 1 ~ e ————._o



DESIGNATOR DATRQN DESCRIPTION PRINCIPAL MANUFACTURER'S N&. USED
PART No MANUFACTURER PART No. Per Assy
R47 000103 IOk 5% 4w CARBON | MULLARD cr2s -
k48 000104 100k« o« : " -
R49 B 0QOI103. IOk " - ]
R50 ooolo4 100k " " —
Rsr 000562 5k | ]
[R52 | 000224 220k ) - o
R53 . 000123 12k . . " ]
RS54 B Cco0Ies M L B o L n
RSS 000684 680k B T " i
Rse | 000823 e2k | ; | ]
RS7 B ‘ | NOT used R T |
1R58 O00I00  |IoR . 2
| R59 , 000220 |22R . * L2
RGO ., 000220, |22R ) X i -
| R ! , 000100 'IOR Lo o LT
Rez 4 - . .NoT useD . | — .
| R63 ., 0oo01z2z .2k2 5% Yaw ZARBON MULLARD |CR2S .~
Ro4 , 000222 2k2 - o -
| R65 , Oooio3 ok . " P -
R66 | 000103 10K . N .
Re7 , 000271 | 270R ) * B
R68 , 000105 ok | I
R&9 | 000561 560K ) | . I
NOTES | -
| detron . .
SEE SHEET 2 FOR LATEST ISSUE ) FM";IL,r R EITE -
= ' I ] ! i I | 1 a1 JOG5 DIGITAL
‘L‘“ ]t '; | ! ; I { t i e - PCB . ASSY‘ .
o R o R 400422 [y
{ ’ I |
R DATRON EDES(,‘RIPTION PRINCIPAL iMANUFACTURER'S No. USED
PART No MANUFACTURER | PART No Per Assy.
R70 000222  2k2 5% 4w CARBON MULLARD . lcres -
(RN 000102 1k . " 4o -
(R72 000221 220 ! -
|R73 000102 Ik B -
R74 00024 20k v " , I I
R75 000471 4708 - = ) R ;
R76 000 824 820k " . I !
K77  NOT used 1 —
R78 | NOT Useb I -
R79 000472 14K7 " " _
R20 000683 68k - . " | —
R 000183 Bk o« " ‘ " /
Rg2 000334 330k -~ " . " " |
Rg3 0632072 2k POT CERMET BECKMAN 72 P [
Rg4 000223 22k 5% 4w CARBON ;MULLAVR"D  leras !
RE5s L 000472 4k7 I B , -
R3o i . NOT uUseD ' -
R37 000104 100k _
R88 | ocool03 10k I . -
RS | 0O00QI03 o], S R " . -
|R9C __ _|NOT wuyseD -
R91 B o; 2002 20k0 1% ‘Rw So#m MF | HolLco H8C J
R92 QIS 23| 5k23 - - - - ~ [
NOTES Fvers
; detron e
SEE §HEET77?7FVO>R LfTE?T ISSUE B ' OR AswN IL- e
ss T = 1065 DIGITAL
o . PCB. ASSY.
F'- # T S ware == 400422 l s

3 L



s SEav 2 PeA LATEST OB

DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No MANUFACTURER PART No Per Assy.
R93 NOT USED —
R94 000l02 Ik 5% “4W CARBON MULLARD CR25 —
R95 000472 4k7- - v " " -
R96 000103 10k = " -
R97 000222 2ke " " ” " -
R NOT USED -
R99 000104 100k 5% Yaw CARBON " " —
RIOO 000 104 10Gk " o " -
| RIO! 000684 e8ok v " o “ -
| R102 ) 000103 10k . . - " —
[RIO3 000222  [2k2 . " i " " —
RIO4 o0oo102 |k " T " " -
L | .
1 + T ——1
LANI T 090040 IOk x7 2% NETWORK | BECKMAN __ | 7e4-1- RIOk
| AN2 . ... . |Nor usep LT
AN3 , 0900406  |IOkx7 2% NETWORK | BECKMAN 74 -1 - RIOK
|ANA 1090042 | BBIT R-2R' LADDER NETWORK ~SEE DRG- N
ANS 1090046 1ok x7 2% NETWORK, BECKMAN 764 -1- RIOk
ANG 1090046 |10k x7 2%  NETWORK 'BECKMAN | 764~ | - RIOk
ANT 1090046 10k x] 2% NETWORK  BECKMAN 764-1- RIOK
J !
NOTES OATE dal
SEE o SHEE 7v 2 FOR LATEST ISSUE B WMIL. TITLE T
o { | | - : e 1065 DSy,
E’::' 1 1 \E I T L : 1 1 o 400422 6 ’":'ae
i
. &.t, "
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’'S No. USED
. } PART No. MANUFACTURER PART No. Per Assy.
] I150002 104F 20% 16v DIP TANT | UNION CARBIDE KIOEIG
c2 150002  |[IOWF v n n = . " ] ' —
ca 150002 |IOwF - - : - . ’ -
A 50016 | JF + 38y« " KIROE3S
cs 1100 13 |1 uF 10% 250vPOLYESTER | MULLARD c280 AE/PIOOK
o 101103 |-0luF 250v ceER bisc |eRe 20!
c7 150006 4-7vE 20% 16V DIP TANT |UNION CARBIDE K4RTEIG |
Cc8 NoT USED -~
c9 150002 |OuF 20% 16v_DIP TANT  |UNION CARBIDE KIOE!G —
clo 10210 | I00bF 500v CER DISC ERiE 80l 5
Cir_ Is0ceo2 10 uF 20% I16v DIP TANT |UNION CARBIDE KICEl® -
viciz 1500 16 |WF ~ » 35y » " . " KIROE 35 -
13 ISsp002 IOuF v 16V » " KIOE |6 -
cl4 ' 110013 |o-,F 10% 250v_POLYESTER| MULLARD C280AE/PIoOK -
. 150002 16,.F 20% Iov DIP TANT |UNION CARBIDE KIROE & —
Cle ' 102221 220hF 500y _CER DISC ERIE 0| ‘ 3
Cl7 . 1ISO002 |OuF QO% lov DIP TANT |UNION CARBIDE KIOEIG —_
CI® 150002 [OpF " wooe " u " " —
19 I500 16 | wF " 35y " " . " KIROE 35 -
20 150002 1OuF » = " . - KIOEIG —
(o/1] 102101 IOOpF S00v CER DiSC ERIE 80! -
22 101 108 *OlyF 250v CER DisC ERIE ]01i -
20016 J2n2F 20% 100V PoavcaD | WAmA . FYC 2mpy ! | )
" 3 -

- datron ee—.

ha— (9 " 1065 DIBITAL
. RC. ASSY.
— — 400422

>




DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
C24 1300 1@ )30bF 2% 25v POLYSTYRENE SOFLEX Hs®130 2/~ 7/25 | B
c25 102471 410 SooN Cag Diac. ERIE 2ol 2.
C26 1500 16 loF__20% 35y DIP TANT | UNION CARBIDE KIROE3S -
G27 150 002 IOuF  « v " “ n KIOE G -
c28 102220 22bF 500v CER DISC ERIE 30| 3
c29 150016 IwF  20% 35V DIP TANT | UNION CARBIDE KIROE 35 -
c3o 150002 IQUF  20% 16V =« " " KIOEIG -
C3| 110005 <OlyF 10% 250v. POLYESTER | MULLARD C280AE /PIOK l
c32 110003 - 0680¢ I
c33 1500 |4 *6BuF 20% 35, DIP TANT |UNION CARBIDE KR6R E 35 | I
ca4 101103 .Oluf 250v CER DISC |€RIE gol - ]
c35 150002 IQuF 20% 16y DIP TANT |UNION CARBIDE |KloEl6 1 -
C3e 101103 -0l uF 250v CER DISC ERE _ 80 I
ca7 102220 22pF 500y CER DISC i - o . # - |
c38 102221 200bF 500v v n " I R - ]
C39 101 103 ‘OlyF 250, n " K " . A_L -]
Cc40 110013 ‘| uF 10% 250v. POLYESTER MULLARD | c280Ae/PI0OK A4 Jp—
c4! 110027 3n3F 20% !00V POLYESTER| WIMA | FKs2MmIN | !
ca2 102471 |470pF S00v cER DIsc |ERIE o -
c43 1021 0| I0OpF s500v CER DISC. | gol 7* -
C44 150002 | IQpF 20% 16v DIP TANT UNION CARBIDE j_KIOEl@ I B ]
C45 150016 |[|wF 20% 3sv ¢ . " ~ |KIROE3S. ] I ]
C-':‘LG 102220 22 pF 500v CER DISC L ERIE 30! —
NOTES. oae T T T -/
R T datran crmonis 10
SEE SHEET 2 FOR LATEST ISSUE - - DRAWN IL- TITcE
- Py 1065 DIGITAL
o 1 - - S PCB. ASSY.
B - - IR R T s A b 400422 j 8 ~5;',;%|
JW. 1164 -
' l
DESIGNATOR | DATRON 'oescripTION | PRINCIPAL MANUFACTURER'S No. USED
| PART No MANUFACTURE R PART No Per Assy
c41 . 150004 |IOQuF 20% ©V3 DIP TANT.| UNION CARBIDE KICOE V3 i ]
ca8 IR NOT USED ; ) . -
c49 1o 03 ‘OlwF 25cv CER.DISC 1T cbio _
|IC50 , 1oziol I00pF S00v CER.DbIsc | ITT ) 80l -
cst | loziot IOOPF SOOv CER. bISC ITT RO! —
lesz I | Not usen . ) -
CS3 I 102221 220)-F S00v CER. DISC _ERIE 801 — n
c54 - 130008 | 68pF s% 160y Powsmaeue SUFLEX B Hs !
css . 1soole |WwF _20% 35v DIP TANT fUNlON CARBIDEV KloEl® —
' :
L N _ . + - 4. '
| | . .
I | ‘ R ]
NOTES. Fver
dotron wce.n
SEE SHEET 2 FOR LATEST ISSUE DR AN 'L TITLE
- S 1065 DIGITAL_
€co PCB. ASSY
:: R A DaTe “— 400422 l 2 16




T
e v IATRON DESCRIP T AT MANGEACTURER S Nu USED
PART No VAN AT s PART N Per Assy
o] 20000l _75mA 1Sv 6P Si. DIODE _FAIRCHILD INg1a8 10
b2 200001 _75mA TSv GP Si. DIODE _FAIRCHILD IN4148 -
03 20000! _75mA TSv GP Si. DIODE  FAIRCHILD _IN4148 - |
b4 20000l 7SmA TSV GP Si. DIODE  FAIRCHILD IN4I48 - |
bS 200008 200mA 125v LL Si DIODE  FAIRCHILD (INASBA I
b6 220010  Si HOT CARRIER DIODE  HP | HSCH1001 /ING263 |
Y4 210027 2V7 400mW ZENER  MU-ARD BZYBBC2V7 !
] 210033 3V3 400mW ZENER  MULLARD  BZY88C3V3 I ]
b9 220022 _DUAL 37pF VARICAP DIODE THOMPSON — CSF BB2048 2 |
bio 20000l TSmA TSv GP Si. DIODE  FAIRCHILD IN41ag . ]
ou 20000! TISmA ISv GP.Si. DIODE  FAIRCHILD IN414R - ]
oIz 200002 IA.SOv. 6F.Si. DIODE FAIRCHILD INaool 2 |
1013 2130006 SV 5W ZENER ) _UNITRODE TVS 505 ! ]
Dl 20000I 7SmA TSv GP. Si. DIODE  FAIRCHILD IN4 148 - )
fl)lS 20000l '75mA 7Sv GP. Si. DIODE 'FAIRCHILD 'IN4|48 — ]
bi6 200002 1A.SOv. GP si. DIODE FAIRCHILD _IN4oO| — |
b7 20000l Si GP DIODE FAIRCHILD IN4148 — ]
big ~NOT USED =]
DI9 NOT USED ‘ ' - |
b2o 220022 (DUAL 37pF VARICAP DIODE THOMPSON — CSF ,eB2o4B —
D2l ) 200001 ;75mA 75v GP Si. DIODE . FAIRCHILD l'N4I4'8 —_
" | .
NOTES
o dotron ... .
| e | : , b T I— 065 DIGITAL
i : 1 : : j : : : B . PCB. ASSY )
i ; | : : <SR 400422 o 6
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’'S No USED
PART No. MANUFACTURER PART No Per Assy
Ql 240001 Si NPN  TRANSISTOR NATIONAL. BC 134 N 5
Q2 24000! n " " " -
X3 240007 no " o 2N3G4e 2
4 NOT UseD - ]
Qs 240006 Si_NPN __ TRANSISTOR | NATIONAL 2N3904 2 |
Qe 250004 Si_PNP " " 2N3906 3 ]
Q7 250004 wom " " " =]
Q3 240001 " _NPN " " BCIB4 - ]
®9 24000! " " " " - ]
QIO 25000 v PNP " " Bc2l4 | I
Qn - SR PR
Q2 2500 1! " PNP B BC 327 L
Q13 240007 " NPN " 2N364G =
Q4 24000 ho " . BC 184 -
Q5 240006 “ " 2N3904 E—
Qle 250004 " _PNP " " 2N3906 -
Q17 250008 . . " BCRI4KC 1
NOTES. DATE
dotron o w
ORAWN TITLE
If: SHEET 2 FOR LATEST ISSUE . m“IL' oS g(!:%] Tp‘\gls_y
l LCo DRANWING SHEET
o == 400422 |1 "¥ig

g =



DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
M 23001 | DUAL D FLIP-FLOP MOTOROLA Mc 4013 BcpP 2
M2 28300122 QUAD BILATERAL SWITCH " MCI40I6BcP I
M3 2800 24 TRI-STATE HEX NON-INV. BUFFER " MC 14503 BCP 7
M4 230024 " m e " . " -
M5 2800 24 : g ' " " . " -
M6 280024 “ ' " " -
M7 2800 15 |QUAD LATCH B Mc 14076 BCP 5
Mg 230015 | v w . " -
M9 230015 " " N " - ]
[MIO 280 024 | TRI-STATE HEX NON-INV /BUFFER ~ IMciasozgep - ]
M 2800 1S  |QUAD LATCH B “ MC 14076 BCP - ]
MI2 - 2200 15 " " o u " -
IMI3 | 280044 |BINARY UP/DOWN COUNTER " McC 145]¢ BCP 4 i
Mi4 280044 | n aw " " " —
IMI5 - 290003 TIMER - ASTABLE SIGNETICS NE Ss5v 3
= 270058 |DUAL I-of-4 DECODER NATIONAL 74 LS55 2
M7 270048  |QUAD 21/P NAND GATE | NATIONAL 74 LSOO 2
| MIg — | NoT usgp I N . -
MIS - | 23 0066 256 x 4 BIT STATIC CMOS RAM | SEE DRAWING- 2
NOTES DATE
datron ...
SEE7§HEET 2}@ LATEST ISSE o _ _ DR Awn IL TITLE
T 1065 pigITAL
— - PCB. AsSY.
DATE DRAWING SHEET
Li”ﬁ'_ ) B ;: j:* 77; DATE NUMBER 4—00422 , ,2 oF lG
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No MANUFACTURER PART No. Per Assy
M20 2800 66 256 x4 BIT STATIC CMOS RAM| SEE DRAWING— . -
M2 27 00 64 QUAD TRISTATE BUFFER NATIONJAL. DM 74 LSI125 N ] |
M22 1 283 001l |DUAL D FLIP-FLOP " . MCi40I38BcP ) -
M23 27 © 053 TA-p chip FERRANTI ZNA 2035 !
M24 | 280024 [TRI-STATE HEX NON-INV. BUFFER. MOTOROLA MC 14503 BCP L -
M2s | 280024 | W e - " I
M 26 . 280006 |DUAL JK FLIP-FLoP " MC 14027 BcP R
M27 280004 I4BIT BINARY COUNTER "  [Mc140208cP I
M23 I 270055  |DUAL 4 I[PNAND GATE NATIONAL 74 Ls20 3
N\?? | 270055 | DUAL 4 IJP NANDGATE | « 74Ls20 - |
IM30 T 290086 - :2_141: x8 EPROM - SEE PROG. SPEC T™MsS 2532 JL[PRoszAmb I i
(M3 . 2300 96 , | K x48IT STATC cMOs RAM | SEE DRAWING- ~ < |
| M32 | 270058  |DUAL I-of-4 DECODER NATIONAL _ |7avsiss - ]
M33 270051  |DUAL 4 /P ANDGATE | 0 17ALs 2] ]
M34 1 270055 DUAL 4 1/P NAND GATE | » 74 LS 20 -
M35 ) 29 0085 -2  4kx8 EPROM- SEE PROG. SPE( - T™s 2532 0L /pROSRAMD | ||
[M36 | 280096 | IK x4BIT STATIC CMOS RAM | SEE DRAWING- o - B
M3 . 280025 | QUAD BILATERAL SWITCH | MOTOROLA Mc (4 066BcP 2
IM33 280071  |TRIPLE 31/P NORGATE | MULLARD HEF 4025 P 2 B
IM39 | 2830OI17 | HEX INVERTER MOTOROLA Mc 14069 BcP o
M40~ | 230083 |QUAD 21/P NORGATE  |MULLARD HEF 4001 BP . L]
(M4 | 280044 |BINARY UP/DoWN cOUNTER | MOTOROL A Mc |4 516 8P -]
M4 2 280003 QUAD LATCH “ Mci4042 BcP = 2
NOTES OATE —
\ datron ...
SIE-E SHEET 2 FOR LATEST ISSUE : ::(“::BLL_- 'I'Lf'oes D,G,TAL
e T e i PCB. AssY.
e - - — e —— 400422 ],‘3 "o




.
DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
M43 29 0003 TIMER - ASTABLE SIGNETICS NE 555V -
M44 2700433 QUAD 21/P NAND GATE NATIONAL 74 LS00 —
M45s 270050 HEX INVERTER S 74 LS 04 |
M46 220025 QUAD BILATERAL SWITCH | MOTOROLA MC4066BcP -
M4y 280070  |DIVIDE-BY-8 GUNTER/DIVIDER MULLARD HEF 4022P [
M43 2800 71| TRIPLE 3 I/P NOR GATE " HEF 4025°P -
M49 280023 | QUAd 21/P NOR GATE | MOTOROLA Mc 14001 BcP !
M50 280044 |BINARY UP/DOWN COUNTER =« - Mc 14516 BCP -
Msi 280003 QUAD LATCH Lo MC 14042 BcP -
MS2 | 270056 | 2I/P NAND GATE [ NATIONAL 74 LS 30 l
M53 | 28006GI | MIcROPROCESSOR CHIP | MOTOROLA McC 6800L |
Ms4 270023 | QUAD 2 I[P NAND GATE | NATIONAL (7437 !
| M55 2700 54  |®UAD 2 IJP AND GATE " B} 174 Ls o8 2
| M56 270054 | - v - " | " o -
kM 57 ., 2700 57 |PUAL JK FLIP-FLOP ! " |74 Lls7c | -
M58 280009 HEX INVERTER /BUFFER LMOTDROLA - MC 14049 2 |
| Ms¢ 280009 HEX INVERTER7 BUFFER | MOTOROLA L McC 14049 - ]
M60, Mo2 260031 | VOUTAGE DETECTOR INTERSIL IclL821 2
Mel 290003  |TIMER- ASTABLE __|SIGNETICS NE 555V =
SI |NoT used N -
32 | NoT used ) - -
S3 | NOT USED - -
dotron ome
‘ﬂ.l T FOR LATEST ISSUE . ] DRAWN IL‘ TITLE
- : | I | J 1 s 1065 DiemaL
[ | i . .
S [ | - 1 ] 1 , 1T OATE vain 400422 },4’";:' 6
I T ‘
DESIGNATOR DATRON DESCRIPTION . ‘PRIN(,IPAL EMANUFACTURER'S iNo USED
.| PART No MANUFACTURER PART No [Per Assy
Lt 370003 100QuH 40R R.F_CHOKE |SIGMA - __|scfiooo [
L2 370002 100 yH -4O0R . “ TOKO YXRS 18576 R
| 590004 SLEEVE — PTFE HE LLERMAN ELECTRIC FEIO AlR ]
TP)-TP33 , Links| 540002 22sws. BTC WIRE, AR
B 9200438 BUS STRIP MEKTRON ) M823 i14.7.3F | [
| N S90055 steeve F1-o si. RUBBER | HELLERMANN ELECTRIC HIS CONT. BLACK _ 1Omm
| 30093 COMPONENT CLIP RICHCO' Kku-8 ; ! |
06005 CLIP FOR 605002.  ~ ANTIFERENCE RC 74 -
J2 . J4 05002 IG WAY DiL. Low FROFILE SKT. |JERMYN oR ANTIFERENCE A23—2001/>' oR ‘C"'"é?“f-{,,_ e ]
605065 23WAYDIL v n JAUGAT 328- AG39D 1 !
[ 6050 6Q  |IAWAYDIL SOCKET —  |ASTRALUX ok JeRmyN  |ICL143-S3T | 22 |
[ JlL 605061 le WAY D.I.L. SOCKET g " _|leL le3-seT | 30 |
i R 605050 WHOWAYDIL SOCKET — |AUGAT 340 - AG39D ]
- L 605063 22 WAYD.I.L. SOCKET AUGAT . 322 - A639D 2 ]
- 605004 24 WAY D.I.L. SOCKET P o 324 — AG39D 2
L 540006 1/0-4 BLK. PTFE INSUL. WIRE o ToBSG2i10 TYPE A AR.
JL3 604037 PROGRAMMING CLASS 160 PLoby . |Bl130-47568 |
605059 8WAY D.I.L. SOCKET ASTRALUX IcL~-083-56T |
J5 05052 8 WAY POLARISED SOCKET | 22-0| - 2085 |
©170 10 NYLATCH PLUNGER ORDBER FRoM GJ FOX ¢ SONS HN3P -32-4 -| g
617011 NYLATCH GROMMET o W " HN3G - 32— | g
605062 18 WAY D.IL SOCKET AUGAT 318-AG39D 2
410096-9 |pPc8 |
NOTES. : oaTe

datr‘m ELECTROMICS LTD

SEE SHEET 2 FOR LATEST ISSUE ORAWN IL TITLE

- St 1065 DIGITAL

€co PCB. ASSY.

:: OATE ussen 4004—22 l 15 .::'
IW. 116e ] .

——



DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy
400 379/ | WIRE/TERMINAL Assy. . B RS
J6 NOT USED { ]
J7Z. NOT USED -
620003 |SOLDER PCB TERMINAL LUG | HARWIN H2105A 5
J3 605102 24 WAY D.I.L SOCKET GOLD |C. A CA -24.5-10SD ‘ {
T
+‘, [N
—
IO
o B T !
S I 4 [ R
BN ~ i .
4 4 - § ! -
_ i . B S e . o
I
— f !
4 R 1
1
— f +
|
A | )
NOTES. DATE !
. - detron ...
SEE SHEET 2 FOR LATEST ISSUE B .Ju.;w‘(IL. ’ o
™ 1 L [ bwon 1 OG5S DIGITAL
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R32 000182 Ik8 5% 'Yaw CARBON |MULLARD CR2S !
R33 000333 33k 5% Yaw CARBON |MULLARD CR25 -
R34 000 103 10k 5% '/AW CARBON |MULLARD CR2S -
R3s 063500 SOR POT 38"SQ. CERMET |BECKMAN 72P 2
R36 NOT USED B -
R37 NOT USED _
R38 000683 68k 5% YaW CARBON |MULLARD CR25 I ]
R39 NOT USED -
R40 000183 I8k 5% AW CARBON |MULLARD CcRrR2S 2
R4/ 000332 3k3 5% Yaw CARBON |MULLARD CR2S -
R42 000 332 3k3 5% 'YaW CARBON |MULLARD CR25 -
R43 000332 3k3 5% 'YaW CARBON |MULLARD CR25 —
R44 00033 | 330R 5% Y4W CARBON |MULLARD CR25 2
R4S 000680 68R 59 '/aw CARBON |MULLARD CR25 ]
R4% 000472 tuq 5% /AW CARBON |MULLARD CR2S |
NOTES. Fyen
15.7.20 detron ...
SEE SHEET 2 FOR LATEST ISSUE ORAWN “‘ TITLE
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. UBED
PART No. MANUFACTURER PART No. Por Assy
R47 090070 4k7 -25% ISphm  MF | ACI SEE DRG- I
R48 090071 BKI75-25% ISppm  MF ACl SEE DRG- -
R49 000912 okl 5% !'/aw CARBON |MULLARD CcRr28 I
R50 063500 SOR _POT 38"sa. CERMET | BECKMAN 72P -
eS| 000565 5MG 5% '/aw CARBON | MULLARD CR2S ]
RS2 NOT USED —
RS3 NOT USED -
RS54 NOT USED -
RSS NOT USED —
RS6 000103 10k 5% /4w CARBON |MULLARD CR25 -
RS7 000105 IM_ 5%  '/4W CARBON | MULLARD CR2S 4
RS8 NOT USED -
RS9 0001(20 12R 5%  VYaw CARBON |MULLARD CR25 2
{reo 00o0I20 12R 5%  '/4W CARBON |MULLARD CR2S -
‘|Ré1 000222 2k2 5% '/Aw CARBON |MULLARD CR2S 4
Ré2 000332 3k3 5% '/4aW CARBON |MULLARD CR25 -
|res 000 222 2k2 5% !/4W CARBON |MULLARD CR25 -
RG4 000222 2k2 5% '4W CARBON |MULLARD CR25 —
RG5 Qoo Io| IOOR 5% /4w CARBON |MULLARD CR25 3
RGG 000221 220R 5%  '/aw CARBON |MULLARD CR25 -
R67 000I83 I8k 5%  Yaw CARBON |MULLARD CR25 -
R6% 09007! IBK -25% IS ppm  MF Acl SEE DG -
RG9 090070 4k7 -25% 1S ppm  MF AcI SEE DRG- —
NOTES. oATE
15.7.80 datrm ELECTROMICS LTD
SEE SHEET 2 FOR LATEST ISSUE OR AW ||——\ TITLE
- crecxeD AC PCB ASSy 1065
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
R10 000272 2K7 5% ‘'/aw CARBON | MULLARD CR25 2
R7I 000272. 2K7 5% Yaw CARBON | MULLARD CR25 -
R72 000 I5i ISR 5% Y4W CARBON | MULLARD CR25 I
R73 000 05 IM 5% /4w CARBON | MULLARD CR25 -
R74 000 5064 560k 5% '/4W CARBON | MULLARD CR25 |
R75 063504 500k POT 3AR's@ CERMET | BECKMAN 72°P 2
R% . 090073 62kG -25% I5ppm MF | ACL SEE DRG !
R77 ooolo4 ook 5% 'Yaw CARBON | MULLARD CR25 -
R78 000225 2M2 5% YaW CARBON |MULLARD CR25 2
R79 0014 110k 5% '/4W CARBON | MULLARD CR2S I
R8O 000 56| 560R 5% !/4W CARBON | MULLARD CR2S !
R8I 000I0! IOOR 5% Yaw CARBON |MULLARD CR2s -
R$2 000101 JOOR 5%  Y4w CARBON |MULLARD CR25 -
Re3 NOT USED -
Re4 NOT USED —
R8S NOT USED -
RB6 NOT USEDb -
NOT UsSED -
R3% NOT USED =
R%9 NOT USED -
RO 063 204 200k POT 3"s®. CERMET | BECKMAN 72P J
R9! 000105 IM_ 5% Yaw CARBON |MULLARD CR25 -
L 000105 IM_ 5% YaW CARBON |MULLARD CR2S —
NOTES. Fves
15.7.80 datr‘un tLscrmomas Lre
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Por Assy.
R93 000225 2M2 5% 'Yaw CARBON |MULLARD CR25 -
R94 NOT USED -
R9S NOT USED -
R NOT UseD -
R97 NOT USED —
R NOT Useb -
R99 NOT UsSeb -
RI0O NoT USeD -
RIOI 000471 470R 5% Y4 W cARBON | MULLARD cR2S 2
RI02 090073 62k6 -259, ISppm  MF | AcI SEE DRG -
RIO3 000221 220R 5% Yaw CARBON |MULLARD cr25 -
RI04 000163 I6k 5% Yaw CARSBON |MULLARD CR2S [
RIOS 000623 62k 5%, ‘'aw cARBON |MULLARD CR2S !
R106 ol100| kOO 1% 'Bw 50ppm MF |Holco HBC 3
Rl07 011803 IBOk 1% Y8w soppm MF| HolLco HBC I
RIOS 042215 22M! 1% Yaw ioopbm MF | ALLEN BRADLEY cc 2
109 090072 Ik _-25% iShhm MF Ac1 SEE DRG, I
110 090072 I0k! -25% i1sphm MF  |AcCI SEE_DRS -
RINI 090072 ik -25% 1sphm MF | AcI SEE DRG -
RII2 063 504 SO0k POT 3A&‘'sa CERMET |BECKMAN 72P -
RN3 042215 22MI 1% /2w 1ooppm MF |ALLEN BRADLEY cc =
RI4 090072 IM _-25% IShpm MF __ |ACI SEE DRG -
RIS 000822 8k2 5% Yaw CARBON | MULLARD CR2S [
NOTES. pvers
is.7.80 datron ...
SEE SHEET 2 FOR LATEST ISSUE DR AWK “_~ TITLE
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’S No. USED
PART No. MANUFACTURER PART No. Per Aegsy.
Rilg 000336 |33M 0% Yw CARBON |ALLEN BRADLEY cBlo I
RINT7 000102 Ik 5% Yaw CARBON | MULLARD cR25 2
RII 000823 82k 5% 4w CARBON | MULLARD CR2S |
RI19 coolo7 ICOM 10% '/aw CARBON | ALLEN BRADLEY cslo 2
RI20 0001012 Ik 5% /4w CARBON | MULLARD CR25 -
Ri2! 063 105 IM POT 3&°s® CERMET |BECKMAN 72 P |
RI22 000104 100k 5% Yaw CARBON |MULLARD CR25 —
RI23 090072 277k -25% I1Spbm MF  |AcL SEE DRG- -
RI24 090072 277k -25% 1Spbm MF | ACI SEE DRG- -
RI25 090072 277k -25% IS ppm  MF |ACT SEE DRG -
RI2% 090072 277k -25Y. IS pbm MF |AcCI ISEE DRG -
000107 I00OM 10% /4w CARBON |ALLEN BRABLEY cBio -
RI28 000470 47M  10Y% Yaw CARBON|ALLEN BRADLEY cB IO |
RI29 000222 2k2 5% Y4aW CARBON |MULLARD CR25 =
Ri30 00047| 470R 5% Y4wW CARBON |MULLARD cR2S —_
RI3| NOT Used —
RI32 NOT USED -
RI33 01100l IkoO 1% Yaw 50ppm M/F HOLCO H8C -
RI34 ollool kOO 1% ‘8w Sobbm MJA HoLco H8C -
RI35 000332 3k3 5% Yaw CARBON | MULLARD cezs -
RI36 000331 330R 5Y. YawW CARBON | MULLARD CR2S -
R137 000333 33k 5% Yaw cCARBON | MULLARD CR2S —
RI38 000152 IKS 5% Yaw cARBON | MULLARD CR25 -
RI39 050049 220R 2% _'/2w i0Opp= MF | MULLARD _ MR30 | leer —
15.7. 80 datm LscTROmES T8
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.

Cl 120018 JWSF 10% 63v POLYCARB ASHCROFT A2B152.18 [

c2 120030 820nF 10% 63y POLYCARE | ASHCROFT SEE DRG. I

c3 12002 | 470nF % 63v POLYCARB  |ASHCROFT A2B47118 2
4 1200 24 6#8F 10% 63v POLYCARB  |ASHCROFT A2B682/8 ]

c5 1200 20 220.F 109 63v_POLYCARB | ASHCROFT A2822118B ]
(o7 150012 10 0F 20% 35v DIP TANT | UNION CARBIDE KR I0E35 |
c7 120021 KTOWF 10% 63v POLYCARB  |ASHCROFT A2B47118 -
g 1026380 68bF 5% 500v CER DIsC |ITT cplo 2
c9 102 80 68pF 5% 500v CER Disc |ITT cblo -
o 102331 330 bF 10% S00v CER DISC |ITT cdIo 0
cn 150020  |IgwF 20% 25v DIP TANT |UNION CARBIDE KIOE 25 7
ciz . 110013 1l0OnF 20% 250v POLYESTER | MULLARD C280 AE P00k s
c13 . 150020 |IOpF 20% 25v DIP TANT |UNION CARBIDE KIOE25 -
ICi4 . 150020 I0uF 20% 2Sv DIP TANT |UNION CARBIDE KIOE25 -
cs 101103 |iI0nF 25% 250v CER DIsc | ITT cbio N
Cle | 150003 470F 209, 6V3 DIP TANT | UNION CARBIDE K47E6V3 I
ci7 | 1wz21ol I00pF 10% S00v CER DisC |ITT cbio |
cig 130070 13pF ZIpF 160v POLYSTYRENE | SUFLEX Hs13/1- 7]i60 |
ci9 B NOT USED -
c20 NOT USED -
cai 110013 I00nF 20% 250v POLYESTER | MULLARD C280AE P10Ok -
c22 102150  |ISpF 5% 500v CERDISC | ITT cpio 2
C23 102 150 I5bF S% SOOv CER Disc | ITT CDIo -
NOTES. ryers

15.7.80 datron o
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED

PART No. MANUFACTURER PART No. Per Assy.
C24 102478 4p7F t-ShF SO0V CERDISC| ITT CDhOg 2
c25 102 4738 4p7F 1 -SpF SOOv CER Disc| ITT CDO3 -
C26 150020 JOuF 20% 25v_DIP TANT | UNION CARBIDE KIOE 25 -
c27 150020 IOuF 20% 25v DIP TANT | UNION CARBIDE KIOE25 -
cB NOT used - -
c29 130071 150bF 1% 160v POLYSTYRENE| SUFLEX Hs@ 150/l — 7/1e0 2
C30 130013 18bF T IpF IGOv POLYSTYRENE| SUFLEX Hs |
c3l 110013 I00nF 20, 260v POLYESIER| MULLARD C280AE Piook -
c32 110035 220aF 207, 63V POLYESTER| WIMA MKS2 MiN 2
€33 I1lo035 220aF 20% 63v__POLYESTER | WIMA MKS 2 MIN —
C34 NOT USED -
c3s NOT USED -
C36 NOT USED -
c37 NOT USED -
C38 NOT USED -
c39 NOT USED -
C40 NOT USED -
C41 102101 100bF 10% 500v_CER DIsc |ITT cbio ]
c42 130072 ShiF 2 -5pF 6OV POLYSTYRENE| SUFLEX HS 9-1/:5— 7/I60 I
c43 13007 1SOpF 1% 160v POLYSTYRENE SUFLEX HsQI50/I- 7/160 _
C44 1IS0020 10sF 20% 25v DIP TANT _|UNION CARBIDE KIOE25 -
C45 02120 I12bF 5% _ SOOv CER DISC | ITT CcDI0 !
jcse "NOT USED L —
NOTES. OATE
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’S No. USED
PART No. MANUFACTURER PART No. Per Assy.
c47 jol1lo3 IOnF_25% 250v CERDISc |ITT cblo -
c48 140035 IOnF 1% 125v SILV. MICA [|TT 4s4/274 |
€49 140034 InF_ 1% 300v 6LASS  |ELECTROSIL CYFMI5 !
€50 110013 I00AF 20% 250v POLYESTER| MULLARD C280AE Plook -
C51 14 0033 9IpF 1% 500v GLASS |ELECTROSIL CYFMIO |
C52 110026 6n8F 20% 100v POLYESTER | WIMA FKS2MIN I
Cs3 01103 10nF 25% 2S5Ov CER DISC | ITT cbio —
Cs4 101103 IOnF 25% 2SOv CER Disc  |ITT CcDIO -
css 14 0039 ISPF 5% SOOv  GLASS ELECTROSIL CYFMIO 2
Cs6 1150020 10 0F 20% 25v DIP TANT | UNION CARBIDE KIOE 25 -
Ccs7 | 120001 |220nFI0% 1KV POLYCARB |SUFLEX SNI380 [
cs8 | 14003 [I3pF 5% S00v GLASS  |ELECTROSIL CYEMIO I
= , 140032 |I8pF 107, SO0V GLASS  |ELECTROSIL CYFMIO I
ICeo | 140039 IShF 5% 500v GLASS  |ELECTROSIL CYFMIO -
ICol | | NOT Useb -
c62 140036 2ShF IkV_ TRIMMER |JACKSON TETFER VPC 5646 2
Ce3 140036 2SpF IkV_ TRIMMER |JACKSON TETFER VPC Sé&46 -
ce4 ~_|NOT USED —
c6s 1 ) NOT USED -
Ceb 102220 22pF 5% SO0V CER DISC | ITT cDIo 2
Cco? o | 102220 22pF 5% S500v CERDISC |ITT chIo -
C68 NOT USED -
ceo T ~ |NoT useb —
NOTES. Pyers
15.7.80 datrm ELECTRONICS LTD
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’'S No. USED
PART No. MANUFACTURER PART No. Per Assy
¢70 NOT USED o \ —
c7l 102470 47pF 5% 500v cERDISC | T ' cpIo l
c72 1tooi3 100aF 20% 250v POLYESTER| MULLARD C280AE PIOOK -
c73 10247 470pF 10% 500v CER DISC | ITT cblo |
— ‘ — - — S S
e | -
NOTES. —
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
DI 220010 Si HOT CARRIER DIODE HP HSCHIOOI/IN6263 3
b2 200008 200mA 125V LL Si DIODE |FAIRCHILD IN458A 4
D3 200008 200mA 125V LL Si DIODE  |FAIRCHILD IN4ASBA -
D4 200008 200mA 125V LL Si DIODE |FAIRCHILD IN4S8A -
DS NOT USED -
DG 200008 200mA 125v LL Si DIODE |FAIRCHILD IN4SSA -
D7 210100 10v 400mW ZENER MULLARD BZY88cClo |
Y 2200l0 Si HOT CARRIER DIODE | HP HscHIoo! /IN6263 -
D9 220010 Si HOT CARRIER DIODE HP HscHlool /IN6263 —
bio NOT UseD -
bt 220021 QUAD 29pF VARICAP DIODE | THOMPSON - CSF BB109G4 SETOF 4
DI2 NOT USED -
DI3 20000 T5mA 15V GP Si BIOBE  |[FAIRCHILD INQI48 2
Di4 220020 FET DIObE IoopA Ir TELBOYNE PADIOO 3
DIs 220020 FET DIODE l0OPA Ir TELEDYNE PAD 100 -
DiG 20000l 75mA 75v GP Si DIODE FAIRCHILD IN414.8 -
DI7 2200720 FET DIODE 100pA Ie TELEDYNE PADIOO -
NOTES. OATE
15.7.80 dotran cLccrmomacs 110
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
Q! 230002 N-CHAN IJFET TELEDYNE U1994 JF 3

2 230002 N-CHAN JFET TELEDYNE V1994 JF -

Q@3 : 230027 N-CHAN JFET TELEDYNE U314 JF !
Q4 NOT USED -
Q5 NOT USED -
Q6 NOT USED -
]7 240013 Si NPN_ TRANS|STOR NATIONAL Bci184c /Toig !
o 250008 Si_PNP TRANSISTOR NATIONAL. Bc2iac/ 1018 3
Q9 NOT USED -
QI0 NOT UsED -
Q! 250004 Si PNP  TRANSISTOR NATIONAL 2N3906 / ToI8 5
Q2 240006 Si NPN TRANSISTOR NATIONAL 2N3904 /ToI18 4
QI3 - NOT Useb NATIONAL 8c2i14c / Toi -

14 NOT USED NATIONAL Bcig4c / o8 -
Qs 240000 Si NPN TRANSISTOR NATIONAL 2N3904/ TOI8 —
Q6 250004 ISi_PNP TRANSISTOR NATIONAL 2N 3906/ TOI8 -

17 240006 Si NPN_TRANSISTOR NATIONAL 2N3904 / Toig -
Qr 250004 Isi PNP TRANSISTOR NATIONAL 2N 3906 / TOI8 -
ol 230035 N-CHAN JFET TELEDYNE VI897JIF ]

20 25000% ISi PNP_ TRANSISTOR NATIONAL 8c2i4¢c /O3 -
Q@2 250008 5i PNP TRANS|STOR NATIONAL Bczi4ac / ToI8 =
Q@22 250004 Si PNP TRANSISTOR NATIONAL 2N3906 /ToIB -
@23 250004 S{ PNP TRANSISTOR NATIONAL. 2N 3906/ TOIS —
NOTES. BATE -
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
Q24 240006 Si_ NPN_TRANSISTOR NATIONAL 2N3904 / ToI8 -
Q)s NOT USED -_—
2% NOT USED -
7 NOT USED -
Q3 NOT USED -
29 NOT USeD —
Q@30 o NOT USED -
Q3! 230002 N-CHAN JFET TELEDYNE u1994 JF -
Q32 230031 N-CHAN DUAL JFET TELEDYNE SU2656 2
Q@33 240020 Si_NPN DUAL TRANSISTOR | ANALOGUE DEVICES ADBI2 |
QX34 230031 N-CHAN DUAL JFET TELEDYNE SU2656 -
NOTES T
15.7.80 dam ELECTROMICS LTD
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
Ml 2600127 714 OP AMP FAIRCHILD WATI4HC 2
M2 260027 714 oP AMP FAIRCHILD WATI4 HC -
M3 280015 QUAD D-TYPE LATCH MOTOROLA MC 14076 BCP 2
M4 2830015 QUAD D-TYPE LATCH MOTOROLA MC 1402 BCP -
Ms 2001 | DUAL D FLIP-FLOP MOTOROLA MC 14013 BcP !
Mo 290026 RMS KIT DATRON SEE DRG =
M7 270059 7x DARLINGTON DRIVER |SPRAGUE / EXAR ULN2004A /xR2204cP I
M8 260025 IOl OP AMP NATIONAL LMIO1AH 3
(Mo 2600725 10l oP AMP NATIONAL LM IOl AH —
MIlo NOT USED —
Ml 260025 10l OP. AMP NATIONAL LM o] AH —
RLI NOT USED —
RL2 (1)| 330003 RELAY 2P2W CROSS BAR [P ¢ B RIO-EI-L2-Q5-8K (25201 2
RL3 (1)] 330003 RELAY 2P2W CRDSS BAR |Pé B RIO-EI-L2-Q5-8K(25207) -
RL4 330012 RELAY REED IA GUARDED |HAMLIN HE721A5134 3
RLS 330012 RELAY REED A GUARDED |HAMLIN HE721AS134 -
RLG 3300 12 RELAY REED |A GUARDED HA‘AMLIN HE721A 5134 -
NOTES. ALTERNATIVE RELAY oate
(1) ALTERNATIVE RELAY 3300i5 (OMRON) e a0 dal —
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER’S No. USED
PART No. MANUFACTURER PART No. Per Assy.
TPs , TLs. 5400072 22 SWG TINNED COPPER WIRE AR
590004 SLEEVE — PTEE HELLERMANN ELECTRIC | FElO AlR
Jl 57/025/C  |16WAY AP/3M RIBBON CABLE | DATRON I
J2 605052 B WAY POLARISED SOCKET | MOLEX 22-01-2085) 6471-8-| I
590055 SLEEVE &1 O SIL.RUBRER | HELLERMANN ELECTRIC HIS CONT. BLACK 40mm
400379/ WIRE /TERMINAL ASSY. I
410136—4 |PCB |
450249- 3 |GUARD SHIELD |
459112-2 |RELAY BRACKET ' 2
605056 CRIMP TERMINAL MOLEX 4809-TL |
| 540008 7/02 PTFE_INSULATED (WHITE) WIRE A/R
#ﬂ 590001 SLEEVE MAX. CABLE @#3-0 |HELLERMAN ELECTRIC HISx 20mm BLACK HELSYN 7
1 eo200l FSY TERMINAL MOLEX 02-04- 1875 2
602004 BREAKAWAY TERMINAL SRA MOLEX 05; 30- 000! 16
6050 60 14 PIN DIL. SOCKET ASTRALUX ICL 143 -S3T |
60506I 16 PIN DIL. SOCKET ASTRALUX IcL 163-S6T 3
605057 CRIMP TERMINAL MOLEX 4809-6L !
cliooy SCREW M3x © mm STEEL POZ|-|CSK ZN/PLATED  GKN 3
6liole W M3x Bmm STEEL POZI-|PAN ZN/PLATED GKN 5
NOTES. OATE
15.7.80 dotron ...
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DESIGNATOR DATRON DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.
cl202] STANDOFF M3x 16 HEX STEEL| HARWIN RGO77- M3 E}
613005 WAGHER M3 INT/oHAKEPROOF|ST.  GKN DISTRIBUTORS ZINC PLATED 5
613014 WASHER M2-S INT/SHAKEPRDOR ST. GKN DISTRIBUTORS  |ZINC PLATED 2
(5002 NUT M3 FULL HEX STEEL ZINC PLATED 2
615005 NUT 3-48 UNC FULL HEX.ST. ZINC PLATED 2
el7010 NYLATCH PLUNGER HN3P [oroeER From C.J.Fox ¢ SONS |HN3P-32-4- | 4
617011 NYLATCH 6R0OMMET HN3G |ORDER FRoM CJ.FOX ¢ sONs |HN3G--32-| 4
620003 SOLDER RCB TERMINAL LuG | HARWIN H ZI05A 2
620005 CLOVERLEAF PTFE TERMINAL SEALECTRO FTE I5 P20 14
630107 BRASS STRIP -375mm THK x15-§ RIGHTON Y/2 HARD 130 mm
.
otes. -n
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R + - - ;
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G 11004 SCREW MAIXowm STEEL ADZIPAN ZINC PLATED .GKM |

G 13005 WASHER M3 INT /SHAKE PROOF| GekN DISTRIBU TORS ZINC PLATED 2

&15002 NOT M3 £ULL HEX STEEL ZINC PLATED |
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DESIGNATOR DATRON DESCRIPTION 4 PRINCIPAL MANUFACTURER’S No. USED
PART No. MANUFACTURER PART No. Per Assy.
RI 000104 |I00k 5% YAW CARBON | MULLARD CR25 3
R2 000 103 |Iok 5% Vaw CARBON | MULLARD CcR25 !
R3 Ooolo4 100k 5% Yaw cARBON | MULLARD CR2S ~
R4 000104 |I00k 5% Yaw CARBON | MULLARD CrR2S -
R5 000102 1K 5% Y4wW CARBON | MULLARD CR25 2
Re 00056l S6OR 5/, ‘4w CARBON | MULLARD CR25 |
R7 000102 Ik 5% Yaw CARBON |MULLARD CR2s -
R8 000332 3K3 5% VAW cARBON |MULLARD CR25 I
AN| 090017 100k x7 2% NETWORK BECKMAN 764-|-RI100k I
Cl 150015 IQuF 20% 35v DIP TANT.| UNION CARBIDE KIOE 35 ‘ 3
c2 104025 160nF 283 50V CER DISC |SIEMENS B37449 9
c3 150015 IOwF_20% 3Sv_DIP_TANT. | UNION CARBIDE KIOE 35 -
C4 1S00!5 IOMF 20% 35v_ DIP_TANT. | UNION CARBIDE KIOE3S -
cs 150016 LoF  20% 35V DIP. TANT.| UNION CARBIDE K IROE3S I
C6 150012 | OOnF 20% 3Sv DIP. TANT | UNION CARBIDE KRIOE3S !
c1 104025 100aF *83% sov cer Disc | SiEmMENS B37449 -
ca 101103 10nF l25“/. 250V _CER. Disc | ITT cbio |
co 102661 680pF 07, SO0V CER DISC | ITT [-Yle} |
Clo 102101 100pF 10% S00V CER DISC | ITT cblo !
11 104025 100nf 185% 50V ceR DISC |SiEMENS 837449 -
cl2 104025 100nF 183% 50V ceR pisc |SIEMENS B37449 -
ci3 104025 100nF $85% 50V CER DISC |SIEMENS 837449 -
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PART No. MANUFACTURER PART No. Per Assy.
cl4 104025 100nF T83% 50V CER DISC | SIEMENS 837449 —
cls 104025 100~F T82% 50V CER DISC | SIEMENS 837449 -
clo 104025 100nF 1829 50V CER DISC | SIEMENS B37449 -
ci 104025 100nF 7837 SOV CER DIsC |SIEMENS B37445 -
Mi 2800806 BI- DIRECTIONAL BUS TRANSCR | MOTOROLA MC3447P 2
M2 280086 B1-DIRECTIONAL BUS TRANSC'®| MOTOROLA MC3447F —
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: 28.2.84 datron .o
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DESIGNATOR DESCRIPTION PRINCIPAL MANUFACTURER'S No. USED
PART No. MANUFACTURER PART No. Per Assy.

M3 FITTED AT FINAL AsSY. —

M4 NOT USED -
M5 NOT USED —
Me 280024 TRI-STATE HEX. BUFFER | MOTOROLA MC 14503 BCP |
M7 NOT USED -
M3 270050 HEX.INVERTER LS NATIJONAL_ DM74. LS04N |
M9 280064 GPIA MOTOROLA MC 6348%3°P |
Mio 283000% DUAL PREC. M'STABLE M'VIBR.| MOTOROLA MC 14538 8¢P !
M 270055 DUAL 4 I[P NAND LS NATIONAL- DM74 LS 20N 2
Mi2 27005s DUAL 4 I/P NAND LS NATIONAL DM74 LS 20N -
Mi3 27005] DUAL 41/ AND LS NATIONAL. DM74.LS2IN |
J1 605102 24 WAY DIL.. SOCCKET GOLD|CA CA-24-5 108D |
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V3 573120/C |24 WAYAP/3MCABLE ASSY | DATRON |
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60506 16WAY DIL.SOCKET ASTRALUX ok JERMYN ICL-163 -S6T 2
605050 40 PIN DIL.Low PROF!SKT | AUGAT 340 - AG39D |
6 0S064 24 PIN DIL SOCKET AUGAT 324- AG39D 3
605056 CRIMP TERMINAL MOLEX L80Qa - TL 2.
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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, Vermont, Victoria 3133

Kontron GmbH & Co, Electronics Department

Eisgrubengasse 2, A-2334 Voesendorf B. Wien

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

Comercial Goncalves
Rua Deocleciana, 77, Ponte Pequena
Sao Paulo SP, 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 St, PO Box 2682, Horria, Heliopolis

Finn Metric OY
PLA, 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

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

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

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

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

Racom Electronics Co. Ltd
7 Kehilat 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

(01423911

(1)34891174

(89)461090

(1)8219470

(5)546391

(22)4133341

(21)377008

01-425-000

(3)491922

Telex

36819

131699

62569

22104

23265

61656

859417

23315

122018

698485

5212996

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-Chome, 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 5, 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 Street 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 35, Box 125, 16126 BROMMA

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

Evergo Corporation
Room A, 9F1,, 305 Section,
3 Nan King East Road, P. O. Box 94-546, Taipei

Datron Instruments
Hurricane Way, Norwich, Norfolk, England

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

Telephone

(6)691-9312/
937677058

(2)4455741

(3)8130971

(2)5530901/6

(72)43221

(9600008

(2)680480

(21)516134

(19)905517

(65)4593555

(1)4423900

(11)8947721/2/3

(8)802540

(1)7130900

(2)7150283

(0603)404824

(305)2830935

Telex

614381

312827

2722884

24965

39564

21997

77140

24791

13433

20177

42838

421482

10312

58663

27027

975173

230525724

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