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SECTION 1 General Description

The 7075, with its simple to use controls and clear, easy-to-read display enables the most inexper-
ienced user to discover that precise digital measurement is now within his grasp.

Automatic range selection means that there is, basically, only one operator decision to be made -
that of the quantity to be measured : dc volts, ac volts or resistance. The instrument instantaneously
evaluates the order of magnitude of the applied input and selects the appropriate range.

Ranging Points: Range-up > 140 000 digits reading.
5x9
( ) Range-down < 12 000 digits reading.

N.B. Excessive series mode signals may cause range-up to occur earlier.

The facilities available are those of:-

DC Voltage continuous range from 1V to 1kV

AC (RMS) Voltage continuous range from 14V to 750V rms (1.1kV Peak).

Resistance continuous range from 1m$2 to 14MQ

True rms measurement: many instruments in the past presented the mean value of an alternating
quantity or if rms value was displayed, it was arrived at by some method of ‘doctoring’ the mean

value actually measured. The disadvantage of that system is that validity of the reading is very much
dependent on waveform shape, only a pure sinusoidal input giving acceptable results.

The 7075 is a true rms measuring instrument, in which the input is directly converted to its root
mean square at the measurement stage. The displayed reading, therefore, is the precisely computed
rms value of the alternating quantity being measured.

A twelve decade display is used, bright and sharply defined, no extraneous light being permitted to
degrade the displayed reading. The fixed decimal point and unique grouping of the displayed digits
makes possible an instant appreciation of the order of magnitude of the reading thus obviating the
need for multiple and submultiple unit annunciators.

Scale length from 3 x 9’s to 7 x 9’s can be selected by the user, the above being typical 7 x 9's
displays.

The display ‘moves’ to the right as the applied input reduces in magnitude; leading zeros, except
that to the immediate left of the decimal point, are suppressed; and if the quantityis negative the
minus sign travels with the display always maintaining its position immediately to the left of the most
significant whole digit.

PJL/7075/3 1.1



1.2

The new conversion technique used is capable of obtaining linearities two orders better than those
possible using dual ramp and related techniques. An important property of this method is that the
applied input is being continuously averaged. Together with the very fast autoranging system, this
feature makes conventional filters, with their associated problems, unnecessary. A new exclusive
digital filtering technique is utilised whereby the difficulty that used to be associated with low fre-
quency ac measurement has, with the 7075, become a thing of the past.

Operator confidence is increased by a self check facility. At the touch of a button the instrument
can be commanded to carry out a series of tests designed to prove the correct functioning of all its
circuits, displaying the result of each check instantaneously.

SAFETY

Your 7075 has been carefully engineered with ease of use as one of the primary considerations.
Attention has also been given to making the instrument immune to most inadvertent overloads and to
ensuring operator safety. However it should be appreciated that even the most sophisticated of
measuring instruments can be dangerous when connected to high voltages, unless elementary safety
precautions are observed.

The voltage limit of 1.1kV means that no damage will be caused to the instrument at this level of
input. Other than the displayed reading, however, no indication is given to the user that a voltage
of such a magnitude is present at the input terminals. Care should therefore be exercised whenever
the dvm input leads are being connected to/removed from live circuits, especially where high voltages
are known to exist or high transients could occur.

Similarly, when using the instrument on mains operated equipment capable of delivering high volt-
age outputs, it is strongly recommended that the equipment under test is NOT switched off with the
dvm still connected. For example, consider the 7075 connected across the secondary winding of a
large mains transformer. The instrument’s very high input resistance is such that, in the event of the
mains supply being interrupted, the resultant back emf induced in the undamped secondary could be

of the order of 100kV. This is obviously hazardous to the user and would certainly harm the voltmeter.

PIL/7075/3
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CONNECTOR SOCKET SK 1 for usc with S
Interface Unit or data processing options.

EXTERNAL REFERENCE terminals used only for ;

age fappings ure
RATIO mcasurement. i

POWER INLET SOCKET. Nov
required over the stated range.

D 1M ENGLAND BY Tr€ SCLAATASH ELECTATNIC GROWD

.

REAR INPUT SOCKET wired in paralle] with normal SUPPLY FUSE: 800mA value for both 115V and 230V
front input. . supply voliage.
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CONTROLS

The push button controls are arranged in groups in accordance with the decisions which have to
be made for any measurement.

1 . POWER POWER
o on

-

This mains switch operates with a push on - push off action and is clearly marked to indicate
whether on or off. The display is always illuminated when the instrument is switched on, thus obviat-
ing the need for separate butt:i illumination. The switch cannot be remotely controlled, however
remote switch-off can be achieved by interrupting the power supply.

2. CONTROL CONTROL

LOCAL  REMOTE

[ w—-]

With the (optional) interface unit fitted, selection of LOCAL inhibits the effect of all remote
command inputs except FRONT PANEL LOCKOUT (a command signal from the interface unit) and
control is via the front panel push buttons. When REMOTE is selected all functions except SAMPLE
are controlled by remote command inputs (see Section 5). the remaining three groups of push-buttons
being disabled. With no interface unit fitted selecting REMOTE has no effect.

3. CHECK check

TEST STEP

C I

When TEST is selected the Self Test programme is initiated, designed to check the overall function
of the instrument. Progression from one test to the next is effected by pressing the STEP button. The
S tests check the function of:-

1. The DC Measurement system Should display 7V DC = 0.005V

2. The A - D converter internal zero Should read zero +0.0002V

3. The AC converter Should display 10V AC0.01V

4. The Ohms converter Should display 10k§2 + 0.02k$2

5. The Display Should display a “full house” of eleven 8’s.
4.a. RATIO

This push on - push off switch, when selected, replaces the internal reference with the user’s
choice of external reference applied to the terminals on the Rear Panel. A suitable reference voltage
between 2 and 11 volts should be used. This function is not available with resistance measurement.
N.B. It is important to disconnect any external reference supply when not making Ratio measurements.

b. FUNCTION

FUNCTION
AC IRMS)

These three push buttons are mechanically linked, mutually exclusive and left-justified electron-
ically. The mechanical linkage ensures that, barring misuse, selection of one switch automatically
disengages any other which had previously been selected. Should accident or misuse result in the
forcing in of two of these buttons simultaneously, left-justification causes the left hand one of the
pair to be the function selected electronically.

DCB/7075/2 1.5



1.6

5. INTEGRATION TIME

INTEGRATION TIME

1ms 20ms 100ms. 13 10s.

CTL T TN X

Ix9 4x9 5x9 6x9 %9
DISPLAY

Each push button selects one of five available measurement times and, as can be seen from the
legend below the switches, causes the display length to vary between 3 x 9°s and 7 x 9’s. The
switches are of the mutually exclusive mechanically linked type with left justification as described
above (4b).

The tables in Section 2 show the results of varying integration time. It should be particularly noted
here, however, that when the longer integration times are used, there is a finite delay between successive
updatings of the reading. This lengthening of the conversion time is true for both REP and SINGLE
operation. During the delay any alteration the operator might make to the front panel controls will
not be effective.

For more detailed information on the significance of integration time, the user is referred to
Section 4 (Measurement Techniques).

6. SAMPLE sampLe

REP SINGLE

[ ]

When REP is selected (i.e. normal operation) the instrument makes repeated readings at the rate
determined by the selected Integration Time, each reading updating the display. When SINGLE is
selected the display presents the next complete reading, and holds it. Updating of the displayed infor-
mation is achieved by a further pressing of the SINGLE button, which initiates one further measure-
ment. As a safety precaution the autorange circuits will still cause range-up while SINGLE is selected
and overload protection remains operative. However care must still be exercised to ensure that the
specified limits of input for the displayed mode of operation are never exceeded.

7. uV OFFSET

The instrument’s internal zero is extremely stable and no operator adjustment is necessary. The
uV OFFSET is provided to ‘back-off’ any small disturbances to the instrument zero which might be
generated externally to the dvm. In those applications where, for example, thermal effects generated
in the external circuit could be of significance and degrade the measured result, use of the uV offset
will provide a correction of approximately £ 10uV.

FRONT PANEL LOCKOUT

Not apparent from the front panel legends is a facility known as Front Panel Lockout. Under the
control of an external electrical command applied via the optional interface unit the action of all front
panel controls, except POWER, can be inhibited. This command signal even disables “LOCAL” and
can be used to prevent unauthorised use of the dvm when it is committed within a system or, with
suitable remote programming, enables a test sequence to include both automatic and manual control.

DCB/7075/1
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INPUT CONNECTOR Lo @ Lo V
o] o

The input connector simply pushes into the
front panel socket with a ‘snap-in’ action. This Guard
cannot be released by pulling on the cable. but
separation occurs when the skirt of the connec- )
tor is pulled away from the panel. Hi v Hi
The skirt of the connector acts as an isother-

) . . Input t
mal chamber thus preventing errors which ’ sock::ushgmgch?‘:
could otherwise result from temperature diff- identlificati)on (front

panel view).

erentials across the input terminals.

Three types of input lead are available as follows:-
(a) 2 Way Lead (supplied as standard).

This input lead may be used for all standard measurements. The RED lead is connected to HiV
and should be used as Hi, normally at the largest potential with respect to earth. The BLACK lead
is connected to LoV and provides the return path. The 2 cores are enclosed in a braided screen which
is connected to Guard. At the free-end of the cable. this screen is connected to the black lead thus
effectively preserving the guard right up to the signal source. This prevents the measurement being
affected in any way by common mode current flowing in the screen and via leakage to earth. The
input may be floated above mains’ earth by up to 500V, the use of higher common mode voltages is
not recommended purely to ensure safety for equipment and the user. The guard is not made available
as a separate termination.

(b) 3 Way Lead
In some rare measurement situations, common mode voltages can have an affect on the readings.
Most users will never encounter the problem, but those who do can still eliminate error by using this

lead which has 2 cores and a screen which is available to the user. The RED should be used for Hi
and the BLACK for Lo as above. The screen is avajlable as Guard and colour-coded GREEN.

RED (Hi V)

_____ - DVM
BLACK \ : eV r

Lo Q
GREEN (Guard)

Note. In both (a) and (b) Hif2 and Lof2 are internally connected within the lead to HiV and LoV
respectively. The same lead can thus be used for both voltage and resistance measurement.

When the 3-way lead is not being used as illustrated the GREEN wire should be connected to Lo
(BLACK).

DCB/7075/1 1.7
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(¢) 5 Way Lead

This lead has 4 cores and a screen which is available to the user. The RED lead is connected to HiV,

the BLACK lead to LoV, the YELLOW to Hi{2, the BLUE to Lo{2 and the GREEN to GUARD.
When measuring low values of resistance, the voltage dropped along the leads can sometimes intro-

duce errors. This effect may be eliminated by employing the 4 wire technique in which two wires
supply the current to the resistor and two others sense the potential developed across it.

YELLOW Hi & W

Low V

[_
\_ b Tom

BLUE Low §2

GREEN

Guard

The example shows the correct method of using the lead, the order of connections is important,
i.e. the RED and BLACK leads should be as close to the resistor as possible. The GREEN (guard)
may be used as previously detailed to reduce common mode interference if this introduces errors.

These and other leads are available to order as Optional Accessories. (see full Accessories List
Section 2).

To preserve the integrity of readings obtainable with this instrument it is reccommended that only
copper connecting clips, as supplied, are used with the input connector.

Rear Input

A rear input socket is fitted as standard, wired in parallel with the normal front input. This is
provided as an alternative (e.g. in rack mounting use of the instrument) and connections should never
be made to both front and rear input sockets.

N.B. The symbol which appears in places on the instrument of an exclamation mark enclosed within
a triangle, , is an indication to the user that reference should now be made to relevant
sections of this book.

A pull-out instruction card, repeating the basic operating parameters, is mounted below the front
panel.

DCB/7075/1
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DISPLAY

The display area is covered by a tinted screen laminated with a circularly polarised membrane to
inhibit stray light or reflected light which might otherwise reduce the clarity of the reading. The
front surface is lightly frosted to eliminate surface reflection from overhead lights or light coloured
garments worn by the user. Very slight de-focussing results from this frosting.

The reading is updated at the selected integration rate or on pressing the SINGLE button as des-
cribed earlier.

From left to right the displayed information is:-
(a) RATIO Selection of RATIO operation illuminates this legend.

(b) ~ This sign is displayed when AC (RMS) is selected.

(c) Numerical Indication. Plasma discharge tubes are used to present the result of measurement.
The numerals are grouped in threes, for ease of reading.

(d) Decimal Point. This is a fixed point, floating display instrument, leading zeroes being suppressed.

(e) Units. V and kS annunciators are illuminated as a result of selecting the required mode of
measurement with the FUNCTION buttons.

(f) REMOTE An indication that the instrument is under REMOTE control - only applicable
when the (optional) interface unit is fitted.

BUSY Should this legend be illuminated it advises the operator that the reading currently being
displayed should be regarded as invalid. The legend is extinguished when the new result is dis-
played. The BUSY signal has the additional function of inhibiting the front panel push buttons.
Thus once a command has initiated a measurement, the instrument will not abort that reading.

INVALID READINGS

In addition to ‘BUSY" described above, an indication that a reading is invalid is that of a flashing
display. Normally this occurs as a result of an overload on the range in use. Notwithstanding this
automatic warning, the user is reminded that the limits of input specified should never be exceeded.

The limits are:-
DC 1100V DC

AC 750V RMS (1100V Peak)
above 20kHz limit is 200V RMS
400V dc when on AC

N.B. These limits only apply to LOCAL operation - for details of limits applicable when instrument
is under REMOTE control see Technical Specification and Section S.

RACK MOUNTING

The overall dimensions conform to international standards for rack mounting. The instrument
can if desired be rack mounted within its case, no additional protection being necessary. Users who
so wish can remove the covers which are simply secured by four screws. For rack mounting either
the handle-less rack mounting fittings, or the combination handle/ears should be substituted for
the normal handles. Rack mounting fixtures of both types are included in the accessory pack supplied
with the voltmeter, (See Accessories list in Section 2).

DCB/7075/1






Specifications and

- SECTION 2 General Information

This section contains a copy of the technical specification applicable to the voltmeter.

The 7075 has been designed and manufactured to the highest specification possible for an instrument
of its type. Where typical figures are quoted, they are realistic estimates of obtainable performance
based on known component tolerances and stability. Guaranteed performance, on the other hand, is
specified from the results of exhaustive tests, stringently controlled, applied to every instrument pro-
duced. ‘“Worst-case” figures are quoted in many instances, hence your 7075 may be found to exhibit
a performance better in some particulars than the tables suggest. However no additional claims are
made for the instrument above that published in the current data sheet.

PIL/7075/3
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Manufacturers calibration temperature 20°C.

Tab

SPECIFICATIONS

e] GUARANTEED PERFORMANCE 1s Integration

Nominal Input Displayed Limits of Error Input
Range Sensitivity Full Scale 24 hrs £ 1°C 6 mnth + 6°C 1yrz 5°C Resistance
(% rdg. + % f.s.] +[% rdg. + % f.s.] +[% rdg. + % f.s.]
10mV 1uv 0.013 999V 0.007 0.007 0.007 > 10GQ
100mV 1uVv 0.139 999V 0.0014 0.0014 0.002 0.0014 0.003 0.0014 > 100G
1v v 1.399 999v 0.0006 0.0004 0.002 0.0008 0.003 0.001 > 10GQ
1oV 10uV 13.999 99 Vv 0.0003 0.0002 0.0015 0.0005 0.002 0.0008 > 10Gn
io0v 100V 139.9999 V 0.0007 0.0005 0.003 0.0008 0.004 0.001 10MR
1000V imv 1 000.000 \Y 0.0007 0.0007 0.003 0.0008 0.004 0.001 10MQ
Toble 2 TYPICAL PERFORMANCE 10s Integration
Nominal Input Displayed Limits of Error Input
Range Sensitivity Full Scale 24hrs + 1°C 6 mnth + 5°C 1yr+5°C Resistance
+{% rdg. + % f.s.] + (% rdg. + % f.s.) +[% rdg. + % f.s.]
10mV TuV 0.013 999V 0.007 0.007 0.007 15GQ
100mV uv 0.139 999V 0.0007 0.001 0.0007 0.0015 0.0007 20GQ
v uVv 1.399 999V 0.0004 0.00015 0.001 0.0003 0.0015 0.0005 200G
10V 1V 13.999 999V 0.00015 0.0001 0.0005 0.00025 0.001 0.0004 1000GQ
100V 10pV 139.99999 V 0.0005 0.0002 0.0015 0.0005 0.002 0.0007 10MQ
1000V 100V 1000.0000 V 0.0005 0.0003 0.0015 0.0005 0.002 0.0008 10MQ

Reduced scale lengths

Ternp. coeff

Scale Integration Input Limits of Error

Length Time Sensitivity [1 year £ 5°C] Range <* [%rdg.+ % f.s.] per °C

5x9 100ms 1V +0.004% rdg. £ 1 digit £ 1uV 10mv 0.0004  0.0015

4x9 20ms 1V + 1 digit £ 1uVv 100mV 0.0004 0.0002

3x9 1ms 10pV + 1 digit £ 10uV v 0.0004 0.0001
v 0.0002 0.00007
100V 0.0005 0.0001
1000V 0.0005 0.0001

{nput Current
Typically < 20pA at 20°C

Overload protection:
Autorange: 1.1kV
Commanded ranges:
up to 10V: 350v
100V & 1000V: 1.1kV

2.2

Zero offset <t 0.2uV per °C

Linearity:
error due to non-linearity is less than 1ppm and is included
in the above specification.

Temperature corrections:

need be applied only when operating beyond the temperature
limits quoted under Limits of Error.

PIL/7075/3
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Manufacturers calibration tempe rature 20°C.

Performance guaranteed above 10% of f.s. (i.e. Range-change point).

TOble 3 24 hrs at 20°C + 1°C 1s integration

Nominal Input Displayed Limits of Error———M
Range Sensitivity  Full Scale 10Hz to 40Hz 40Hz to 10kHz 10kHz to 100kHz
100mV Tuv 0.139 999V
v 10uVv 1.39999 V + 0.3% rdg. + 0.05% rdg. + 0.5% rdg.
10V 100uV 13.9999 V +0,05% f.s. + 0.05% f.s. +0.2% f.s.
100V 1mV 139.999 \

+ 0.3% rdg. + 0,05% rdg. 1 0.5% rdg.

1000V v 750008 v

o 10m £0.1% f.s. £0.1% f.s. £0.4% f.s.

§Above 20kHz: 200V rms

max.

TOble 4 6 months at 20°C + 5°C 1s integration

TOble 5 1 year at 20°C + 5°C 1s integration

Nominal ———————— Limits of Error —m8m8M8M8™ ™M Nominal ——————————— Limits of Error ——mM@8 ——
Range 10Hz to 40Hz 40Hz to 10kHz 10kHz to 100kHz Range 10Hz to 40Hz  40Hz to 10kHz 10kHz to 100kHz
100mV 100mV

+ 0.4% rdg. + 0.1% rdg. + 0.5% rdg. + 0.5% rdg. + 0.15% rdg. + 0.6% rdg.
v + 0.08% f.s. + 0.06% f.s. + 0.2% f.s. v + 0.1 fs. +0.1% f.s. +0.2% f.s.
10V 10V

+ 0.4% rdg. £ 0.1% rdg. + 0.7% rdg. + 0.5% rdg. + 0,15% rdg. 1 1.0% rdg.

+ 0,08% f.s. £ 0. . X X + 0. S, 1% f.s. +0.2% f.s.
100V 0.08% f.s. +0.06% f.s. + 0.2% f.s 100V +0.1% f.s +0.1% f.s 0.2% f.s

+ 0.4% rdg. . . .79 . . . X . + 1.0% rdg.
1000V 0.4% rdg + 0.1% rdg t 0.7% rdg 1000V + 0.5% rdg + 0.15% rdg rdg

+ 0.08% f.s. + 0.1% f.s. +0.4% f.s. +0.2% f.s. +0.2% f.s. +0.4% f.s.

. . . .
Other inteigration times Termp. coeft.

Time Sensitivity Scale Length Min. Frequency* Specification Range <t([%rdg. + % fs.) per °C
10s 1V 139 999 as Tables3to 5 as Tables 3 to 5 100mVv 0.015 0.004
100ms imv; 139 999 40Hz asTables3to 5 v 0.015  0.004
20ms 10uV 13999 100Hz add £ 0.01% f.s. v 0.015 0.004
1ms 100pV 1399 400Hz add £ 0.1% f.s. 100V 0.015  0.004

1000V 0.015 0.004

* < 40Hz best performance is given by 1s or 10s integration.

Overload protection:
100mV & 1V ranges:

10V, 100V, 1000V ranges:
All ranges, above 20kHz:

Crest factor:
Input impedance:
at input socket:

of standard input cable:

PJL/7075/3

350V peak
1.1kV peak
200V rms

5:1atfs.

1MQ//< 180pF
< 300pF

Very low frequency measurement:
Useful readings can be made down to 1Hz
with <1dB error by employing the 10s integration time.

Temperature corrections:
need be applied only when operating beyond the temperature
limits quoted under Limits of Error.
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Manufacturers calibration temperature 20°C.

Tobleé GUARANTEED PERFORMANCE 1s integration

Nominal Input Displayed Limits of Error Measuring

Range Sensitivity Full Scale 24 hrs £ 1°C 6 mnth £ 5°C 1yr:8°C Current
+[% rdg. + % f.s.] +[% rdg. + % f.s.] +[% rdg. + % f.s.]

100 1mQ 0.013 999k 0.014 0.014 0.01 0.014 1mA

1000 1ms 0.139 999k 2 0.001 0.002 0.003  0.002 0.005  0.002 1mA

1k 1mQ 1.399 999k Q 0.002 0.0005 0.003  0.001 0.005 0.0015 1mA

10k 10mQ 13.999 99 kQ 0.002 0.0003 0.0025 0.0008 0.004 0.001 1mA

100k 2 100m 139.9999 kQ 0.001 0.0005 0.003 0.001 0.006 0.0015 10uA

MR 10 1 399.999 kS 0.001 0.0003 0.003  0.001 0.006 0.0015 10pA

10MQ 100 13999.99 k2 0.002 0.001 0.006 0.0015 0.008 0.0015 1A

Maximum dissipation in unknown: 14mW Maximum overload: 250V rms  Maximum Voltage, Lo current/Lo sense: 10V peak.

10s integration time: specification as above, but having one additional decade displayed on ranges 10k 2 and above.

Reduced scdle lengths

Temp. coeff.

Scale Integration Input Limits of Error
Length Time Sensitivity 1 year £ 6°C Range <% [%rdg. +%f.s.] per °C
5x9 100ms im + 0.008% rdg. £ 1 digitx imS2 100 0.0007 0.0015
4x9 20ms imQ + 1 digit £2mQ 10092 0.0007 0.0002
3x9 1ms 10mQ + 1 digit £ 10ma 139 0.0007  0.0001
10k2 0.0005 0.00007
100k 0.0007 0.0001
M 0.0007 0.0001
oM 0.0012 0.0001

Open circuit condition:
A source resistance of 1000GQ ensures full protection to
external circuits.

RATIO FACILITY

Zero offset <£0.2m$ per °C

Temperature corrections:

need be applied only when operating
beyond the temperature limits quoted
under Limits of Error.

Reference Voltage: 2t0 11V
Input Resistance: Ref Hi to Ref Lo: 2 M)

Ref Hi to Sig Lo: 1.7MQ

Ref Lo to Sig Lo:  1.7MQ
Reference Overload: 100V peak differential

100V peak either terminal to Sig Lo.

Limits of Error

1yrat 20°C + 5°C: + [Normal % rdg. + 0.005% rdg. + {Normal % f.s. + 0.005% rdg.) \1/([; p )
e
Temperature Coefficient: + [Normal % rdg. T.C. + 0.001% rdg. + (Normal % f.s. T.C. + 0.001% rdg.) \;i-
Ref
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Ratio of peak interference to 1 digit reading error.

Series mode
Maximum Series Mode: Autorange: 1.1kV pk
Command Range: 1.5x VRange
DC Measurement: Rejection of 50 (60) Hz + 3% > 70dB
Ratio Measurement: Rejection of 50 (60) Hz + 3% at Ref. > 40dB

FHfective common mode

Measured with 1k§2 imbalance in Lo lead.

Maximum Common Mode: 500V dc or peak ac.
DC Measurement: Rejection of dc: > 150dB
Rejection of 50 (60) Hz + 3%: > 144d8
AC Measurement: Rejection of dc: > 150dB
Rejection of 50 (60) Hz + 3%: > 74dB
Ratio Measurement: Max. Common Mode
Ref. Hi or Lo to Sig Lo: 30V

Rejection of Common Mode
Ref Lo to Sig Lo with up to
8052 lead imbalance: > 80dB

INTERFERENCE FREQUENCY IN Hz

o o]
3 5 10 50 100 2} 1
E R
z z
0+O0————== ] 30 10
5 N> 20g, 5 :
X |~ N1 <96/p e ac |w
200 SCADE | 2 ~ I 1
g ﬁ 1 o / -1
40 L 50 ,
\ ’
A /
60 i 60 \ X
i ! \\ < : /
801L.. ! ] 70 t 4

Notch tracks drift
100L— T=100ms s 80 of supply frequency
(5x 9's)

120 i [ |

-4 -3 -2 —1' 6 +1 +2 43 44
DRIFT OF SUPPLY FREQUENCY PERCENT

In the measurement of dc voltage 7075 gives the The precise integration time is locked to the period
mean (average) value of the input during the chosen of the mains supply by a digital servo. The notches
integration time. Except for 1ms, the times are move to right or left as supply frequency changes
multiples of the period of the mains supply. Hence thus preserving maximum rejection up to a shift
the curves for interference rejection exhibit deep of + 3%. This is beyond the limit of frequency
notches at discrete frequencies, those for 100ms deviation specified for the national grid.

shown above having a notch every 10Hz. By using
the 10s integration the notches become spaced at
only 0.1Hz intervals. Furthermore the tangent to
the peaks, while retaining the slope of
20dB/decade, is spaced 20dB lower on 1s
integration and 40dB lower on 10s integration.
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Environment
Working Temperature Range: 0 to + 50°C.
Storage Temperature Range: —30 to + 70°C.
Maximum Relative Humidity: 70% at + 40°C.

Other specifications to Solartron spec. 50/01/102,

Power supply

Voltage:
Frequency:

Consumption:
Fuse

100 to 264V (no mains tap).

B50(60)Hz £ 3%. Internal switch provides optional
400Hz operation. The instrument is capable of
operating up to 2400Hz supply frequency.
Approx. 65VA (35W)

800mA Slo Blo

2.6
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Dimensions

Width:  443mm (17.4ins)
Height:  83mm (3.5ins)
Depth: 465mm (18.3ins)

Weight:  9.1kg  (20lbs)

Rack mounting depth,
over interface + cable:
B533mm (21ins).

Safety

This instrument conforms to IEC 348 recommendations.

GENERAL INFORMATION

Systems
Interface

483

443

r%'

Accessories
Included Accessories Part No. Optional Accessories Part No.
Input Cable A2000168 Systems Interface (Parallel BCD) 70754A
Crocodile Clip (copper) 355801030 Systems Interface (IEC TC66/IEEE 488) 70755A
Test Probe Red 351901020 High Voltage Probe 70757A
Test Probe Black 351901010 3-Terminal input lead 3193
Spare fuse 800mA 360106310 5-Terminal input lead 3183
Mains cable 480140220 Telescopic Rack Slides (pair) 70759A
Rack mounting handles (2 off) 429700101 ESI Kelvin clip leads (pair) 70758E
Rack mounting ears (2 off) 469601201 Low thermal lead kit 70758D
Operating Manual 70750010 Master Series adaptor lead 70758G
Technical Manual 70750011 Service kit 70759C
Calibration cover 70759D
PJIL/7075/3 2.7






SECTION 3 Operating Instructions

PRELIMINARIES
Check that the correct fuse is fitted, 800mA SLO-BLO

Connect a suitable plug to the mains lead:-
BROWN LINE
BLUE NEUTRAL
GREEN/YELLOW EARTH

N.B. It is important that this Earth connection is made.

Operation at other than SOHz supply frequency

The link for 60Hz operation and the switch for 400Hz operation are positioned on board 2, on the
right hand side of the instrument. Access to these necessitates partial removal of the cover.

The instrument should be disconnected from the mains supply before any attempt is made to re-
move the cover.

DCB/7075/2 3.1



3.2

DC VOLTAGE MEASUREMENT
1. Switch POWER on.

2. Select LOCAL, unless Remote operation with optional interface unit is required. (In that
instance refer to Section 5). S

3.' Ensure TEST and RATIO push buttons are released.
4, Select DC.

5. Select INTEGRATION TIME for the resolution, noise rejection and reading rate that are re-
quired.

6. Connect input lead to the unknown voltage source - BLACK lead to signal Low, RED to signal
High (in that order).

7. Select REP for repetitive display of measurement or press SINGLE for each single reading
required. ‘V’ will now be illuminated.

8. Read the displayed value. The indicated polarity is that of the red lead with respect to the black.
(Polarity is positive unless the minus sign is illuminated).

The user is referred to Section 4 for further information on measurement technique, and the
significance of varying Integration Time.

AC VOLTAGE MEASUREMENT (True RMS)

1.  Switch POWER on.

2. Select LOCAL, unless Remote operation with interface unit is required. (In that instance refer
to Section 5).

3. Ensure TEST and RATIO push buttons are released.
4. Select AC (RMS).

S. Select INTEGRATION TIME for the resolution, noise rejection and reading rate that are re-
quired.

Note. A maximum of 5 X 9’s reading can be obtained, selection of 1s or 10s resulting in a
quieter display at low frequencies, by a process of Digital Filtering (the user is referred to
Section 4 for more detailed information on the significance of Integration Time when measuring
AC). .

6. Connect input lead to the unknown Voltage source.

7. Select REP for repetitive display of measurement or press SINGLE for each single reading
required. The "V sign will be illuminated.

8. Read the displayed value.

DCB/7075/1
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CURRENT MEASUREMENT

Although not a facility directly provided by this instrument, current measurement can be easily
effected by measuring the potential difference developed across a known precision resistor, either a
resistance Standard or a precision wire wound component. For ac measurement a metal film precision
resistor is recommended. Alternatively the Solartron Current Adaptor may be used to convert your
voltmeter into an ac/dc digital ammeter capable of measuring currents in the range 100pA to 1.2A.
Full details and operating instructions are contained in the Adaptor handbook.

RATIO MEASUREMENT DC/DC and AC/DC (True RMS)

Without RATIO selected, all instrument measurements arec made with reference to an internal

reference supply.

With RATIO selected an external reference supply (between 2V and 11V dc) must be connected
to the rear terminals and all instrument measurements are then referenced to this supply. The relation-
ship between input and the display becomes:-
10V,
n

V = - e
Ut v <l
ref
where V¢ is the displayed reading, V;, is the applied voltage and V. is the chosen value of external

reference.

After the external reference supply is connected, RATIO measurement operation is as for normal
operation. The ratio is,

displayed reading
10

RESISTANCE MEASUREMENT
1.  Switch POWER on.

2. Select LOCAL, unless remote operation with interface unit is required. (In that instance refer
to Section 5).

3. Ensure TEST and RATIO push buttons are released.
4. Select £2.

S. Select INTEGRATION TIME for the resolution, noise rejection and reading rate that are
required.

6.  Connect input lead to the unknown resistance.

7. Select REP for repelitive display of measurement or press SINGLE for each single reading
required. The k{2 annunciator will be illuminated.

8. Read the displayed value.

For details of 4 terminal measurement and other refinements of technique the user is referred
to Section 4 of this manual.

DCB/7075/1
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SECTION 4 NMeasurement Techniques

_—

The following notes are written for thosc users who wish to know more about the techniques of
precision measurement. They also provide the user with a guide as to how he can obtain the optimum
performance from the dvm in more unusual applications and avoid some of the pitfalls.

INPUT RESISTANCE

In making a measurement of voltage virtually all instruments take a current from the voltage source.
The one exception is the true potentiometer in which, at balance, the current drawn falls to zero.
The current drawn by the measuring device causes a voltage drop across the internal resistance of the
source such that the voltage measured is less than the true emf of the source. (Fig. 4.1).

MEASURING

MEASURED DEVICE

-VOLTAGE

=
7
SOURCE |
I T

Lo —

Léd— —— _l

Fig. 4.1 Current taken by a measuring instrument can cause
a voltage drop across source resistance.

A good moving coil meter will take a current of typically 10uA (100k$2/V) so that with a source
resistance of 1k$2 the voltage drop would be 10mV. This is obviously unacceptable for precision
work since an instrument with such a low input resistance would read 1.49V instead of 1.50V.

Fortunately, electronic feedback techniques can give a digital voltmeter such a high input resistance
that. for most practical purposes, the effect can be ignored. Thus the 7075 when measuring dc volt-
ages less than 14V, has an input resistance in excess of 10G£2. This means that the source resistance
has to exceed 10kS2 before an error of 1 part per million is produced. If this sounds somewhat vague,
it should be understood that defining the input resistance more closely is impossible since a group of
voltmeters will have differing gains in their input amplifier. This will of course have no effect on
their accuracy, but will make the input resistance different - possibly 20G£2 to 50G§2, but never as
low as 10GS2.

When measuring voltages greater than 14V it is not possible to apply the unknown input directly
to the input amplifier: first it must be attenuated. The attenuator must be very accurate and stable.
capable of withstanding high input voltages, hence precision wire wound resistors are used. Since the
use of high value resistors would make the attenuator more difficult and expensive to produce. a
10MS2 network is used. Hence, for voltages greater than 14V the input resistance is 10OMQ + 0.25%,
errors arising from source resistance being calculable with reasonable accuracy. For example. a source
resistance of 1k§2 will degrade the reading by 0.01%. which is expressed as | digit in 10 000.

DCB/7075/1 4.1



4.2

INPUT CURRENT

All solid state devices have finite input currents and/or leakage currents. A voltmeter will there-
fore have a current flowing at the input terminals even with zero input signal. The effects of this
current are additional to those of input resistance. (Fig. 4.2).

By careful design this current can be reduced such that its effects are almost negligible and in the
7075 it is less than 20pA at room temperaturc. The input current will flow into or out of the Hi
terminal and must therefore, be regarded as lying between + 20pA and — 20pA.

| 'l INPUT R CURRENT
| -
-
I im [ OFFSET CURRENT
SOURCE
| VOLTMETER

I 10mv 1

| o

IS

Fig. 4.2  Current taken by input resistance flows into the voltmeter: offset current may
Jlow either way. Both effects are present together.

If we take an extreme example of a 10mV source having a resistance of 1MS2, the input resistance
(> 10GS2) would give a reading that is up to 14V in error. In addition an input current of 20pA will
introduce ar error of + 204V which will add to or subtract from the input resistance error. The total
uncertainty then will be in the range + 19uV to — 21uV.

The condition given in the above example is unlikely to be encountered by the average user be-
cause low level signals nearly always have a relatively low source resistance, less than 10k§2. the effects
of which are insignificant.

ASSESSING INPUT RESISTANCE AND CURRENT
1. Input Current:-

Connect a 10MS2 resistor across the input terminals. Select 1s or 10s integration time and DC.
(In a ““noisy” environment it may be necessary to enclose the resistor in a screening box connected to
the Lo terminal). The input current in pA is obtained by dividing the reading in uV by 10.

DCB/7075/1
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2. Input Resistance:-

Connect the voltmeter to a source of approximately 10V dc. via a 10MSQ resistor and a switch,
mounted in a screening box as illustrated in Fig. 4.3.

VOLTAGE |R| E IJ_ l
SOURCE | |

10Vdc VOLTMETER
o t T

Q

Fig. 4.3  Anassessment of input resistance will include an
effect due to offset current.

Select 1s or 10s integration time and DC.
With switch closed note the reading.
Open the switch and note the fall in reading (AV)

The fall is the algebraic sum of the voltage drop across R as a result of the source current and the
instrument’s input current, J;,. Thus:

R
AV = o Vie + RI,, (assumingR;, >R)
in
then: AV - Rl;, = R Vin
Ri,
R Vin
Rin = AV - Rl

Substituting the experimental known values:

_0x109x10 o

Rin AV - (10 x 108) [;,,

For convenience this can be simplified and R;,, expressed in G (1GQ2 = 10°2), taking AV in uV
and [;, in pA, thus:
10°

Rin = a7 or,, S%

It was previously noted that /;, may flow into or out of the dvm Hi terminal, assisting or opposing
the source current. The magnitude of /;,, is evaluated as in 1. above (Fig. 4.2); its direction and hence
its effect on R;p, can be readily established by reversing the source terminals in the circuit of Fig. 4.3
and again noting the reading with the switch open. A higher reading is obtained when I;, opposes the
source current, in which case AV will be smaller and /;,, in the final expression will have a negative
value.

DCB/7075/1
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SPURIOUS VOLTAGES

Although small emf’s occur in the voltmeter input circuit, they are compensated for by careful
design. Thereafter, when the instrument has warmed-up for about 30 minutes, they are so stable as
to be quite insignificant to the user.

The voltmeter will faithfully measure any input that is applied to its terminals; it is the responsi-
bility of the user to ensure that the input contains only the voltage that he wishes to measure. In
low level work - with perhaps a few tens of microvolts - this may require some care and thought in the
arrangement of the circuit.

As an example, consider measuring the voltage produced by passing a very small current through
a wirewound resistor. On the 100mV range the reading is recorded as 126uV. But the resistor is
placed - in the sun or near a power transistor - so that one end is a little warmer than the other. Be-
cause of the dissimilar materials used in the wire of the resistor and the copper connections, a net
thermal emf of possibly 40uV/°C will exist. Thus a differential of 0.5°C across the resistor could
mean that the true result should be either 106uV or 146uV. The voltmeter cannot possibly disting-
uish between the wanted and unwanted parts of the signal that is applied to it. In this example, with-
out altering the conditions of the resistor in any way, a measurement should be made with the small
current flowing first in one direction and then in the other. In one case the thermal emf will add and
in the other it will subtract. So the mean of the two results will eliminate the error

Metal oxide resistors and reed relays are two other examples in which thermal emf’s bring about
similar errors, in the reed relay the heat produced by the operating coil being the contributing factor.

When the unwanted emf can be determined and is steady, it can be ‘backed-off’ by using the uV
OFFSET control. This has a range of * 10uV. (typically)

In attempting precision measurement of low level signals, effects other than thermal emf’s can
cause problems. Leakage across an insulator which is degraded by humidity or an industrial atmos-
phere may produce an unsuspected voltage across a source resistance. Coaxial cables, when flexing
under vibration, can generate quite high transient voltages due to the screen scrubbing the pvc insul-
ant; the use of low noise cables will prevent this effect.

SERIES MODE INTERFERENCE

The examples of thermal and other, spurious emf’s given above can be regarded as forms of inter-
ference because they interfere with the accurate assessment of the unknown signal. They are in series
with the signal and voltmeter input and represent a special case of series mode interference because
there is nothing that the voltmeter can do about rejecting dc interference while measuring a dc signal.

Series mode ac interference is a different matter. Because of the basic design principle, this volt-
meter will ignore all the usual forms of ac and noise that may be intermingled with the dc signal.
Hence in all normal measurement work the user will be unaware of ac interference and it will not
cause errors.

Nevertheless, it would be possible to introduce such a degree of interference that the voltmeter
would be unable to cope, so the keen user may be interested in the mechanism that brings about
rejection.

The most common form of ac interference is simple hum -i.e. SOHz superimposed on the dc
signal. This can be visualised either as pick-up on the connecting leads, as shown in Fig. 4.4(a), or as
a generator that is a part of the source, as in Fig. 4.4(b). In both the result is the same and is shown
graphically in Fig. 4.5.
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DVM DVM
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(a) (b)

Fig. 4.4 lnterference ut SO0Hz can arise from pick-up on the
leads (a), or may be inherent in the source (b).

Vi

o
VRN

L

Fig. 4.5  50Hz superimposed on the dc level that the voltmeter
is trying to measure.

Users of oscilloscopes will be familiar with this sort of picture and will know that the ac compo-
nent is typically a few milli-volts peak-to-peak. This may be superimposed on a wanted dc signal of a
mere 10uV.

The 7075 rejects ac signals by averaging the input voltage over the period of time selected, i.e. the
integration time. Since the most common form of interference is attributable to the SOHz (60Hz)
mains, the integration times are chosen to be exact multiples of the mains period (20ms at 50Hz).

This is achieved by timing the integration periods using a clock synchronised to the mains supply. Thus
over the integration period the average 50Hz (60Hz) interference will be zero, the reading being un-
affected.

This total rejection occurs at any frequency with a period equal to an exact fraction of the integra-
tion time. Harmonics of the mains frequency will also be totally rejected, while at other frequencies
the rejection will be less.

Considering, as an example, the 1s integration time:-

1Hz, 2Hz, 3Hz, 4Hz, SHz. . . . . ... S57Hz, 58Hz. . .... 83Hz,84Hz............... 126Hz etc.,
being whole numbers of Hz their periods are exact fractions of 1s and hence total rejection will occur.

For the 10s integration time there will be 10 times as many totally rejected frequencies, starting
at 0.1Hz and spaced 0.1Hz apart. The only practical limitation of frequency rejection is that imposed
by clock accuracy and in the 7075 rejection of S0Hz (60Hz) is better than 70dB.

DCB/7075/1
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Series mode rejection is defined as:-

- Peak reading error
SMR = 20 logo Peak of interference

N.B. The 1ms integration time has of course no rejection at 50Hz.

INTERFERENCE FREQUENCY IN Hz
| 2 3 4 5 6 7 8910 20 30 40 50 60 70 80 90 100
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Fig. 4.6  SERIES MODE REJECTION: These curves show the rejection at the frequencies
given whilst measuring dc. The integration time is locked to the mains period so the
curves will shift along the jrequency axis as the mains supply frequency alters.

COMMON MODE INTERFERENCE

Interference can also arise from unwanted voltages which are common to both input leads. This is
illustrated in Fig. 4.7, where the signal source is earthed locally and the voltmeter input has also been
earthed.

bDVvM

—1—O
N

Fig. 4.7  An ‘earth’ at both source and voltmeter input may
introduce common mode interference. For this
reason the voltmeter input is fully isolated.

There is a distinct possibility that the two ‘earths’ are not at a common zero potential; in large

industrial plants and in some multi-terminal system applications, widely separated earths can have po-
tential differences between them in excess of 10V.
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This situation can be represented as in Fig. 4.8, where the source is shown to be at a finite poten-
tial with respect to earth.

—

%

lo}

Fig. 4.8 The source can be at a high potential above earth
without causing errors.

This would happen in practice, for example, where a thermocouple is used to measure the tempera-
ture of a furnace element. The signal emf might be millivolts of dc while the element itself is at
240V ac with respect to earth. Obviously earthing the voltmeter input would not be possible, although
the case and many of the instrument’s circuits are earthed via the mains lead.

The 7075 has been engineered so that the input circuits are extremely well isolated from the case,
which itself is connected to mains earth. In all normal measurement the small current which does
flow as a result of a large common mode voltage, will not cause any error. However, purely for the
safety of equipment and operator, this voltage should not exceed 500V.

The lead supplied with the dvm is shown in Fig. 4.9. Within the instrument the cable screen is
connected to the guard “‘box’ (a screening compartment which encloses the input circuits) and at the
free end the screen is strapped to signal Lo (Black). Hence the guard is preserved right up to the signal
source and measurements cannot be affected by common mode current flowing in the screen and via
leakage to earth.

-
v

Fig. 4.9 In the lead provided with the voltmeter Guard is
strapped to Lo (BLACK) within the free end of
the cable.

In some measurement situations common mode voltage can have an affect on the reading. Most
users will never meet the problem, but those who do can still eliminate errors by using the voltmeter
correctly. When there is resistance associated with the source - perhaps inherent in the source, or in
the connecting leads - common mode current can flow through this resistance. Examples are: the
resistance of strain gauges, long compensating leads from a thermocouple. This is illustrated by Fig.
4.10 where it will be seen that current flowing from V. to earth through the screen will pass through
the resistance. If the guard-earth leakage is assumed to be the specified minimum of 10*°Q and A
=100V dc the common mode current will be 108 A. Taking a lead resistance of 1k§2. 108 A will
develop a voltage drop of 10uV. Since the voltmeter cannot reject d¢ interference the worst error will
be 10uV.

DCB/7075/1

4.7



— — — —— — — — — —— — — ——

«£
-

Fig. 4.10 A rare, but more difficult, situation is where common
mode current flows through lead resistance. This is
entirely overcome by the arrangement of Fig. 4.11.

If the source of common mode is ac, the stray capacitance from guard to earth is more important.
The figure specified is SO0pF which exhibits a reactance of about 6MS at 50Hz. With V. now 100V
rms the drop across 1k§2 is approximately 17mV rms or 24mV peak. This appears at the input ter-
minals and the inherent rejection of series mode will be effective in reducing reading error to much
less than 24mV. At worst the final reading error will not exceed 1uV.

In these examples a 1kS2 resistance has been assumed in one lead. Obviously the magnitude of the
errors is proportional to this resistance and it is accepted practice to specify common mode rejection
with 1k§2 unbalance in the leads using the configuration of Fig. 4.10. Even in these exceptionally
adverse circumstances the error can be overcome by using a different input arrangement as in Fig. 4.11.

YELLOW (Hi Q)

.
RED (Hiv)
BLACK (Lo v)
1k
BLUE (Lo ) H
0
GREEN (Guard) \_J
&.——————.—.—..——.— — — — —

Fig. 4.11 A special lead (EX 3183) is obtainable from Solartron
which enables the Guard to be driven directly by the
common mode voltage.

Here use has been made of a special 5 way lead from which 4 cores and the screen are brought out
at separate terminations.
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The four cores are required for 4-terminal resistance measurement as described later. For voltage
measurement with guard, however, only 3-terminals are required - signal Hi, signal Lo and screen
(guard). When measuring voltage the YELLOW and BLUE cores are internally linked to RED and
BLACK by the selection circuits. To prevent inadvertent contact of these plugs with earth, other
terminals or each other. the user should plug YELLOW into RED and BLUE into BLACK. GREEN

is connected directly to the source of interference thus isolating common mode current from the
input leads.

Using this arrangement, even though the interference were the permitted maximum (500V dc or
peak ac), it is most unlikely that there would be any discernable error - even on the most sensitive
range.

For a more complete treatment of interference in digital voltmeter measurement the reader is
referred to the following monographs:-

(1) Digital Voltmeters and Interference.
(2) Principles of Interference Rejection.
both of which are available free on request to Solartron.

NOISE

The foregoing explanation of interference dealt specifically with SOHz because by far the most
common source of interference is the mains supply or fields radiating from mains wiring and mains
energised equipment. It has been shown in earlier pages of this Section that, at harmonics of SOHz,
rejection is improved so that 100Hz ripple from power supplies or 400Hz/1600Hz aircraft and ship
supplies are unlikely to cause difficulty. When considering noise of no specific frequency (e.g. white
noise) the integration process still applies and the resultant noise component over the integration
period will tend to zero.

INTEGRATION TIME

When considering immunity to series mode interference, reference was made to the integration
time. This time, which is capable of selection by the user, is the period over which the instrument takes
an average measurement of the input level. The conversion technique continuously integrates (i.e.
averages) the input signal, results being obtained which in principle, increase the accuracy of the
conversion in direct proportion to the integration time. Averages over periods greater than 10s may
be achieved in practice by recording successive 10s measurements and calculating the average over the
time required. The result would be a true average of the input signal. For example an input of
10.00001V measured with an integration time of 100ms (full scale 14.0000) will be displayed as
10.0000 with the least significant digit changing to a 1 once every ten readings. This indicates that the
true reading (the average over a large number of readings) is in fact 10.00001.

Integration time determines the resolution, maximum sensitivity, noise rejection and, of course,
the number of readings presented per second.

The maximum displayed sensitivity is-limited to 1uV but achieved in the instrument and present
in the Interface output data is a sensitivity to 10nV.

All integration times are available in DC AC and £ but the display on AC is limited to 5 x 9's
(full scale 140000). This is discussed more fully in the following paragraphs.

DCB/7075/1
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AC MEASUREMENT

In its simplest form a dvm is able to measure dc voltage only. It can be adapted to measure ac
by including an ac - dc converter before the dc input circuits. This is the case in the 7075, which
employs a sophisticated circuit which converts the input into a dc proportional to its true rms value.
This is an obvious advantage over previous, mean sensing, instruments, since alternating voltages are
conventionally specified by rms value. In order to appreciate the difference between rms and mean,
the reader is reminded of the precise relationship between the three ways of specifying the magnitude
of a sinusoidal waveform:-

- 2 .
Mean = - peak ie. 0.637 vp
RMS (i.e. the root of the mean of the square of the input).

=1 ,
—J.Z_ peak ie. 0.707 Vp

Two other relationships are important when evaluating alternating quantities. They are form
Jactor and crest factor, derived as follows:-

ms .

Form factor = = 1.1 for asine wave.
mean
Peak .

Crest factor = s = 1.414 for a sine wave.

Maximum crest factor for the 7075 is specified as 5:1.

COMPUTING TECHNIQUE FOR DERIVING RMS

A circuit for deriving true rms value of an alternating quantity is, in its simplest form, a circuit

which:
a. squares the input V2
b. obtains a mean Iz
c. takes the square root \/-I—/Z:

That used in the 7075 is one of many configurations based on the simplified illustration in Fig. 4.12.

It has the advantage of being, to a large extent, unaffected by waveform shape.

Vin } x2\ z;\A ,\ Filter .V°‘“
/ / / log

Fig. .12 Typical computing technique for deriving true rms value.

4.10 DCB/7075/2
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Expressed mathematically, the output of the summation amplifier, Point A, is
2log Vin - log Vour

while the circuit output, V4, is:

Vout = Antilog (2 1og Vin - log Vout)

2

Vour= _ Vin”
out

2 _ 2
Vout - Vin
= ; 2
Vout' Vm

It has been said that with a circuit of this type the possibility of errors due to waveform distortion
are virtually eliminated.. However, when the 7075 is used on pulse waveforms, care may be necessary
to ensure that it is operating within the specified limits. An approximate Crest Factor value for a
pulsed waveform can be calculated from the formula:

CF. = ’Mark/space ratio

Elsewhere in this Section it was noted that when measuring dc voltages the dvm cannot reject
thermal or other dc interference. Similarly there cannot possibly be rejection of series mode ac inter-
ference when measuring ac voltages. Common mode rejection is, however, still preserved and the input
circuits on ac are still fully isolated from the instrument case and from earth.

For those who are interested in pursuing the subject in greater depth, a monograph ‘AC Voltage
Measurement’, with particular reference to waveform errors, is available free on request to Solartron.

INTEGRATION TIME

In an earlier note reference was made to the limitation of scale length imposed on the ac mode of
measurement. All integration times are available on AC but selection of the two longer periods is not
accompanied by the increased resolution obtained in dc measurement. Selection of 1s or 10s integra-
tion time introduces Digital Filtering, enabling more stable, less noisy readings to be achieved with
low frequency ac inputs. It is recommended that, in a noisy environment, users wishing to measure
low frequency ac voltages make use of the significant advantages to be gained, by selecting one of the
two longer integration times.

DCB/7075/1



RESISTANCE

The 7075 measures the value of a resistor by passing a defined current through it and measuring
the resulting potential difference. The current is small so that the power dissipated in the resistor is

negligible.
Resistance Value measured Current used
< 14kQ2 1mA
> 14k < 1.4MQ 10uA
> 1.4MQ < 14MQ 1uA

The 1m$2 sensitivity is satisfactory for most low value measurements. Should there be a require-
ment for increased sensitivity on low values the voltmeter can be used on a dc voltage range to measure
the potential difference across the resistor with the current provided from an external source (Fig.
4.13). .

i®

x DVM

Fig. 4.13 A very low value resistance may be measured by
measuring the voltage developed across it. The voltage
leads should be connected close to the ends of the
resistor.

If I is 10mA, a reading of 0.101245V means that X is 10.1245%2. Obviously other appropriate
currents could be used. The first point to observe is that, in this example, the sensitivity is 0.1m§2
per digit. Hence the voltmeter connections must be made right at the ends of the resistor and must
not embrace any significant length of the current carrying leads (1cm of 22swg copper wire is approx-
imately 0.4m$2).

A second point is that the accuracy is affected directly by the precision of the current setting.
There would be little point in using a moving coil multimeter to set the current and then record a
reading of 12.63182.

An improved technique is shown in Fig. 4.14,

R= 1.5734v

=9. \
VX 9.062m

Fig. 4.14 A ratio measurement avoids having to set a
precise value of current.

4.12 DCB/7075/1
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Here a resistor R, whose value is known, is connected in series with the low value unknown X. R

can be a much higher value than X. If R is not already known it can be measured on one of the ohms
ranges.

The voltmeter is connected across R and the current supply adjusted to give a reading. The precise
value of Vg is not important; neither is the value of the current /. In this example / could be simply
provided by a 1.5V cell. The reading V is recorded. The voltmeter is transferred to X and the read-
ing Vy is noted. The value of X is then given by:-

Vx
X =R l_/,:_ ohms

Using the values shown in Fig. 4.14:-

1.426 x 103 x 9.062 x 1073
1.5734

= 8.213Q

If X is being set to different values it may be necessary to measure Vg each time because, unless /
comes from a constant current supply, changes of X may significantly alter /.

Should it be necessary to measure resistance at a distance from the voltmeter which is beyond the
reach of the standard lead, a special lead may be obtained from Solartron. In this the four cores and
screen are terminated separately as shown in Fig. 4.15.

EXTENSION YELLOW

REMOTE
RESISTOR . BLACK TO
O- DVM

Fig. 4.15  In measuring a remote resistor, lead compensation
can be preserved by using the special input cable
(vbtainable from Solartron) and extending it by a
4 core screened cable.

This cable should be extended to reach the point of measurement by means of a similar 4 core
screened cable and connected to the remote resistor as shown.

This arrangement will preserve the compensation for lead resistance up to a maximum of 1
per wire, on any ohms range. Using an extension of 7/.0076 wires a length of 100m can be safely
used. (The Yellow and Red leads may have resistances-as high as 1k£2).

The user is reminded that, should separate extension wires be used for this purpose. the connector

run should be identical for each lead - preferably by employing twisted pairs. In this way the effects
of interference em(’s, induced in the leads as a result of local electromagnetic fields, will be minimised.

DCB/7075/2



RATIO MEASUREMENT

Ratio is a relationship, of one quantity relative to another. When considering ratio measurement
one intends that measurement is to be made relative to a reference source. It is essential, therefore,
when making precision ratio measurements with the 7075, that the integrity of the reference matches
the stability and accuracy of the dvm. If that cannot be guaranteed, it is suggested that reference
and signal inputs are derived from the same voltage source. Thus any variation in the source, providing
it is within both input limits, will not affect the readings.

DC/DC RATIO
Example 1. Comparing the performance of one device against another, standard, device.
Two transducers, A and B are in the same environmental enclosure and fed from a common power

source. to ensure that variations in the supply and of temperature, vibration etc., affect both devices
equally (Fig. 4.16).

The output of A, the standard, is taken to the dvm reference terminals while that of B - the trans-
ducer under test - is taken to the dvm signal input.

ENVIRONMENTAL
ENCLOSURE

/e
F.S.D.

REF. INPUT

DVM

SIG.INPUT
Lo Hi

\e e
s [
ROTATION
VIBRATION

Fig. 4.16.

As was stated in Section 3 of this manual, the relationship between the dvm reading (Vou,) and its
input (V;,) when RATIO is selected is:-

10V;,
V —
out Vref
Thus the ratio Vi, : Vier = ql_srgla_x%%_r_?agh_rlg.
which in the example is the ration of the output of transducer B to that of A. Thus a true comparison
can be made.
4.14 DCB/7075/1
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Example 2. Determining the actual value of a number of 0.1£2 precision resistors, given a standard
resistor of known value 10.000282 (+ 0.005%) rated at 1A.

1 R
"I" 10a
- +
REF. INPUT
PRINTER DVM
S16. INPUT
Fig. 4.17.

The constant current psu delivers 10V nominal at 1A. With the dvm operating on the 100mV

range:
R, = Ratio- displayed reading
R. 10 x 10
S
R, = displayed reading x R,

104

If the dvm reading is 100.050mV
100.050

then R,
104

10.0002

0.100053%2

Note that the resolution of the result is 1u£2 and the total uncertainty is the sum of the limits of
error of the dvm on the selected range and the tolerance of the standard resistor.

This technique should be compared with that shown in Fig. 4.14 and the two important differences
noted:

(i)  the actual voltage across R does not have to be measured

(ii) provided V, ¢ does not fall below 10V (for minimum uncertainty) the-source current need
not be stable.

CONCLUSION

Use of the Ratio facility is not intended to, nor does it, give more accurate measurements than
those possible using the instrument’s internal reference. It does, however, simplify many otherwise
time consuming measurement tasks. The reader will no doubt discover many more applications than
the examples given.

DCB/7075/1 4.15
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SECTION 5 Servicing

INTRODUCTION

Sections 5-8 contain Technical Information and are written primarily to meet the néeds
of the Service engineer. A detailed treatment of the principles of operation is not included but the
descriptive text accompanying each circuit diagram is sufficient to enable the reader to understand the
purpose of the circuit and its effect on its input(s). To facilitate fault diagnosis attention is drawn to
special features of circuits, together with any precautions necessary when carrying out checks.

PRESENTATION OF INFORMATION

The circuit diagrams (Section 6) are arranged to fold out clear to the right, the functional descrip-
tion appearing on the facing left hand page. Similarly the pcb layout and notation diagrams will fold
out clear to the left, where possible arranged to immediately precede the relevant text. Hence immediate
cross reference can be made between the circuit and the component layout diagram.

Signal paths are indicated by bold lines, arrows being used where necessary to indicate the direction
of functional flow. In general this is from left to right, feedback paths flowing from right to left. To
prevent ambiguity however and where space is limited, this convention has not been followed rigidly.

COMPONENT IDENTIFICATION

In addition to the pcb layout diagrams, line drawings and/or clear photographs are reproduced in
the manual to facilitate rapid identification of components during diagnostic checks.

The component numbers on each diagram are particular to that pcb only — thus each board will
have, for example, an R1. Identification is by reference to the Parts List in Section 7.

On two major circuit boards the component numbering has been coded, a prefix digit being used
to differentiate between components of the several functions carried on those boards. Thus R201
indicates R1 in the circuit coded ‘2.

(This is explained in greater detail in the circuit descriptions.)

POWER RAILS

These are represented by short, detached bars annotated to show the nominal voltage. Several
separate bars, annotated with the same voltage, may appear on a diagram. These of course are elec-
trically connected to a common rail derived from the Power Supply circuits.

Zero volts may be either Supply OV or one of six separate Signal OV lines. Signal ‘earth’ rails are
annotated Sig 0V1 to Sig 0V6, these being commoned at a star point. They should not be joined at any
time during servicing.

Note that voltages specified on the circuit diagrams are in all cases nominal values, the actual value
being dependent upon the load offered to the supply by the specific circuit. Inconsistencies bet ween
actual measured values and those quoted should not, therefore, be regarded with suspicion without
considering other symptoms of possible unserviceability.

PJL/7075/3
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5.2

ELECTRICAL CONNECTIONS

Scotchflex ribbon connectors are generally used for pcb interconnections, though in some instances
Berg - type pins/sockets have been used where pcb’s are mounted in the same vertical plane. The
latter are marked ‘B’, followed by a number.

It is important to ensure correct mating of all inter-board connections after any servicing operation.

SPLIT PADS

These are used to provide a means of isolating various parts of the circuit for fault diagnosis and,
in some instances, to permit alteration of circuit parameters for a particular operating need. They are
simply bridged with solder, open circuit being effected by removing the solder. It should be noted
that excessive heat applied during this operation could damage the solder track — a small, low wattage
iron should be used.

TEST POINTS

A further aid to rapid circuit check-out is the provision of test pins. These are indicated on the
circuit diagrams and clearly marked on the pcb’s.

TEST KIT 70759C

To provide access to certain circuit areas when servicing the instrument ‘live’, extension connectors
have been assembled into a kit which can be ordered as an Optional Accessory.

CAUTION Ohms Guard

Before commencing any Servicing the instrument should be inspected to determine whether an
Ohms Guard modification has been embodied. Serious permanent damage can be caused by an inad-
vertent short circuit of the Ohms Guard line to earth/signal low.

FLOATING CIRCUITS

As much of the instrument’s electronic circuitry is floating with respect to Supply Earth, it is
recommended that an isolating transformer is used for all servicing work within this voltmeter.

IMM/7075/1
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PRINCIPLES OF OPERATION

The 7075 dvm employs an A/D converter which converts the input voltage to a time analogue,
which in turn is split into discrete, equal-length time units. These are counted and the result displayed
as a numerical indication of the measured quantity.

The V to t converter produces a pulse train, the pulse width being variable and proportional to the
magnitude of the input signal. The pulses gate the output of a fixed frequency clock into a counter,
over a time period which can be chosen by the user. At the end of the time period the total accumu-
lated in the counter is a measure of the input during that time. An averaging (integrating) technique
is used whereby the total count is divided by the number of gating-pulses used. The average thus
obtained is displayed as a direct reading of the measured quantity.

Statistically, the larger the sample the truer will be the average. This reasoning has been applied
in the 7075, in that the integration time (the measurement period) can be varied by the user. Ata
fast reading rate the measurement period is very short and the average obtained is correct to. say, 2
decimal places. Increasing the measurement period provides a much truer average the resolution
is increased to much smaller sub-divisions.

Since the total count is much larger when operating at the longer integration times, the counter
requires more capacity. This results in an increase in scale length and it follows that the display sen-
sitivity is improved hand-in-hand with the increased measurement resolution.

IMM/7075/1
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FUNCTIONAL DESCRIPTION

7075 can conveniently be regarded as consisting of four major functional sub-divisions. Reference
to the Block Diagram (Diag 5.0 ) will identify those as:

1. the SIGNAL CONDITIONING section.
2. the A/D CONVERTER.

3. the DIGITAL section.

4. the POWER SUPPLY.

Considering the overall functioning of the instrument, an input is processed by the Signal Condition-
ing circuits which change all measured functions into a dc voltage, scaled to a level suitable for further
processing. Input protection, reference and guard circuits are included in this sub-division.

The correctly scaled dc signal is converted to a train of digital pulses by the A/D Converter, these
pulses being used to gate the output of a Clock circuit.

Control of the measurement conversion and timing of the control sequences are two important
parts of the Digital section. It also contains the counters which accumulate the gated clock-pulses, the
multiplexer and memory circuits and the display drivers. The decoded counter output ultimately pro-
vides drive currents to light the appropriate Display elements.

All necessary operating power for the analogue circuits and logic levels for the digital circuits are
provided by the Power Supply. Also derived from this section of circuitry is the synchronising wave-
form for the mains-locked clock.

SIGNAL CONDITIONING

Regardless of what measurement is being made the Voltmeter is only capable of measuring dc volts,
hence all other quantities require to be converted into a dc level. Once converted, the input signal is
applied to an amplifier, the gain of which is determined by the range on which the instrument is opera-
ting. It is the output of this amplifier which is compared with the instrument’s reference, both being
applied to the A/D Converter.

A/D CONVERTER

The analogue input, changed to a dc voltage level and correctly scaled, is converted to digital form
by a circuit which produces a pulse train, the width of the pulses being proportional to the magnitude
of the input. This conversion technique is known as Voltage-to-time conversion - the method employ-
ed being a variant in which the “time” is in fact the difference between two distinct time periods. It
is this time-differential which is used to control the number of clock pulses finally accumulated in an
up/down counter in the Digital circuits.

DIGITAL SECTION

The heart of this section is the clock which produces the pulses which will be counted to digitally
measure the applied signal. The clock pulses are gated into a counter stage by the V-to-t converter out-
put pulse train. Two counters are used, the main one being concerned with the measurement function
proper while a small, 3 x 9’s counter gives a fast indication of range overload and initiates an autorange
action. A further, timing counter determines the counting (or integrating) period.

The up/down (7 x 9’s) counter output is multiplexed into the random-access memory (RAM) via a
zero blanking circuit. Under the control of the sequence timing circuit the RAM is accessed. outputs
being applied to the display interface to generate display drive signals.

POWER SUPPLY

The power supply consists of a switching regulator driving a 25k Hz invertor to provide the main
supply rails. Thus no mains transformer is used and voltage tappings are not required. A small trans-
former is included to provide the reference frequency for the mains locked clock.

It should be noted that parts of the power supply are floating with respect to supply earth. The
use of an isolating transformer is essential when carrying out checks on the floating circuits.

IMM/7075/1
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SECTION B GCircuit Descriptions
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6.1

This section provides the Servicing engineer with information concerning the function of the
instrument’s circuits, the treatment being one of defining the effect of each circuit on the input(s)
applied to it. In the main the descriptions follow a signal path through the circuit board, diversions
from the flow being examined as they become relevant to the signal. When considering the digital
circuits, however, the descriptive text is concerned more with sequences and parallel logic activities.
In these instances a flow treatment is inappropriate.

INTRODUCTION

The Block Schematic Diagram (Diag 6.1) illustrates the functional layout of the instrument.
The diagram can be seen to be an expansion of that in Diag 5.0 and while it’s primary function is
that of affording an overall appreciation of the instrument, it also provides the reader with a
pictorial index to the ensuing circuit descriptions

Block Schematic

Diag. 6.1

IMM/7075/1
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PCB § Notations

6.3

DC INPUT (Diag 6.2)

The purpose of these circuits is to provide initial conditioning of the input signal and to protect
the Input Amplifier (Diag 6.3) against voltage overloads.

INPUT ATTENUATOR

The instrument can accept inputs up to 14V without attenuation, this circuit providing the
necessary attenuation on the top two ranges. For inputs below 14V RLB is energised, relay drive
being derived from pcb 6. The signal path is thus via R8 only. Above 14V RLB is de-energised pro-
viding 1:100 attenuation of the input signal, adjusted by RV1.

C2, R7 and R9 are spark suppression components.
The output from this stage can be monitored at Test Point 1.

INPUT PROTECTION

Despite the use of an Input Attenuator. large input swings could still occur, sufficient to overdrive
the Input Amplifier. The Input Protection circuit provides an extra safeguard, limiting the signal
line ions to approxi ly 17V on the 10V and 1000V ranges.

On all other ranges the output from this circuit is limited to approximately 1.7V, Zeners D1, D2
being shunted by TR3, TR4. .

LED’s D3, D4 are used as normal diodes in this circuit. However they can provide a-useful clue to

_an engineer if a persistent overload indication is being investigated.

_ACAND Q

This circuit provides partial Bunmmoinw for the output from the AC/DC Converter, via RLE con-
tacts, Input Protection being identical to that described above.

The Ohms Converter inputs are also to be found within this section of circuit, RLF providing the
necessary switching.

BOOTSTRAP

Note the guard afforded to much of this circuit by the Bootstrap line. The output of a voltage
follower (BOOTSTRAP AMPLIFIER, Diag. 6.4) provides local voltage ‘guard’, supplementing the
effect of the main instrument Guard. Bootstrap potential is always that of the input to the main
Input Amplifier.

<4——— PCB 5 Notations
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6.5

INPUT AMPLIFIER (Diag 6.3)

All input signals, however derived, are applied to this circuit, the last in the signal conditioning
chain. In conjunction with the DC RANGING circuit (Diag 6.4) the signals are scaled to a level suit-
able for processing by the A/D converter. The circuit is “area” coded 4.

MAIN AMPLIFIER

This is the amplifying element proper, the output from the circuits on Diag 6.2 being applied to a
differential amplifier, which in turn feeds the operational amplifiers, IC’s 402 and 408.

The gain of this operational amplifier is determined by the range resistors shown on Diag 6.4 .

DRIFT CORRECTION

The function of the remaining circuits illustrated is that of correcting differential amplifier drift
caused by temperature variations. The drift errors, being no more than a few u volts, are amplified in
a Chopper Amplifier stage, the chopping being performed opto-electronically at 220Hz. LDR’s 1 to
4 are light dependent resistors forming the Modulator. The amplified error is demodulated, the same
220Hz waveform (derived from pcb 6) driving the Demodulator. After passing through the Filter the
drift correction potential is applied to one side of the differential amplifier output (IC 401).

IMM/7075/1






6.7

DC RANGING (Diag 6.4)

The gain of the main Input Amplifier (Diag 6.3) is controlled by the scaling resistor network in
this circuit, which also provides an additional measure of Input Amplifier protection, relative to
Bootstrap. The circuit is “‘area™ coded 1.

DC RANGING

The FET switches TR's 101 to 104 are switched on by ranging signals derived from the DC Decoder
on pcb 6. Thus the amplifier gain is determined by one of the matched set of 4 resistors R107 to
R110. (Note that R111 completes the matched set).

BOOTSTRAP AMPLIFIER

IC101 is a low output impedance unity gain voltage follower producing an output which faithfully
follows the input to the Input Amplifier. Its function in this circuit is to provide a rapid means of

.switching off FET’s TR101 to 104. As mentioned earlier, Bootstrap also affords additional input

guarding throughout the Input circuits.

PROTECTION

The Input Protection circuit shown in Diag 6.2 was concerned with protection relative to Signal
0V. The circuit shown here provides protection relative to the Bootstrap line.

IMM/7075/1
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6.9

V to t CONVERTER (Diag 6.5)

This circuit performs Analogue to Digital conversion, the applied voltage being converted to time
periods which are used to gate the output of a Clock circuit. The circuit is clock synchronised to en-
sure that the pulses in the “pulse train’’ start and finish exactly on a clock edge. This section of pcb 5
is “‘area’ coded 1.

INTEGRATOR

A continuously running Dynamic Integrator is driven between preset limits by a 1kHz forcing wave-
form, to produce a symmetrical triangular waveform output.

LEVEL DETECTOR

Compares the excursions of the Integrator output with reference levels, switching Integrator refer-
ence potentials which maintain the closed loop action of the Integrator. This system can be regarded
as having pulse-width modulated feedback — the pulse width varying in proportion to the input signal
applied to the instrument.

"REF. SWITCHES

Controlled by the Level Detector via the FET Driver, these switches apply one of two reference
potentials, or Sig. OV to the “virtual earth” of the Integrator. The cut-on/cut-off of the FET switches
is determined by the polarity of the input (dc) and its magnitude. The voltage across R202 can be
represented by a train of positive and negative pulses, running at 1kHz, the pulse width being variable
with voltmeter input.

CLOCK SYNC.

Synchronisation of the feedback waveform with the Clock is achieved by this section of the c.reut.

FET DRIVER

The circuit carried on pcb 12 is described overleaf.

JMM/7075/1
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FET DRIVERS (Diag 6.6)

The circuit illustrated, though forming part of the refi itching arra t on Diag 6.5,
is carried on a separate plug-in card, pcb 12. Interconnection with board $ is via Berg-type horizontal
sockets, the mating pins being mounted vertically on board S.

The FET Drivers provide fast switching of the reference potentials and OV, the circuit configuration
ensuring rapid transition from one switch state to the other. TR3, TRS perform a ‘latching’ function
for the ON state of their associate switches. In the case of the OV switch both ON and OFF states
are latched by the inputs on pins B7, B8. Pins B6, B9 are not used.

GLUG
Within this manual the reader will find many signal annotations which include the word “Glug”.
J“ M 4“ . The word may be abbreviated to the letter ‘G’, as in FG (forced glug), FFG (forced forced glug) etc.
AVVY V4 ks The term is used as a convenient alternative to the cumbersome title “Quantum of Charge” (i.e. V x t)
>t Q C naI < and should be treated merely as an identifier label, facilitating circuit tracing.
R4 N
A e
U TR
7 m-
. 020
a —
B o
'3 -
+4

70759412 = A

PCB 12 Notations .
<4——— PCB 12 Notations
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6.13

AC CONVERSION (Diag 6.7)

Diag. 6.7 illustrates the circuits concerned with processing an alternating input to produce an
equivalent dc level. The dc thus obtained is further conditioned as described in earlier pages under
“DC”. This circuit is “area” coded 7 on pcb 5.

AC ATTENUATOR

Three alternative signal paths provide attenuation as follows:

On the 1000V range 1:1000 via R701,R702, RLL
On the 10V, 100V ranges 1 : 100 via R701, TR701
Other ranges no attenuation via RLC

The output from this stage is thereby scaled to a maximum of 1V. Relay drive for RLC and RLL
is derived from the AC DECODER circuit (FLOATING LOGIC pcb 6), as is the signal AC ATTEN.
Potentiometers RV702, RV703 provide attenuator adjustment for the 10V and 1000V ranges while
C736 is adjusted to balance the attenuator for 100V at input frequencies above 10kHz.

BUFFER

The Buffer Amplifier has a dual role, that of isolating the input from the low input impedance of
the Converter and of providing amplification of small input signals from the attenuato~. Buffer gain is
switched between unity and X10 by TR's 705, 706, R704 controlling the gain at 100mV.

AC SCALING SUMMARY

Nominal Attenuation Buffer gain
Range 1:1000 1:100 1:1 X1 X10
100mV - v - v
v - - v v -
10V Vi . . v
100V - v - v
1000V v - - NG
CONVERTER

IC706 with its associated components performs the conversion of the rms of the ac to a dc level.
Zero adjustment is provided by RV705, the 1V output potentiometer being RV706.

SELF CHECK

The voltmeter internal reference is chopped at 220Hz and applied as a 100mV ac “reference” to the
Buffer, via the switch TR709, TR703. The 1V signal thus obtained is scaled to give a Self Check
display of 10V.

IMM/7075/2
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6.15

RESISTANCE (Diag 6.8)

Resistance measurement with the 7075 is accomplished by ing the voltage developed across
the unknown resistor by virtue of a known current passing through it. The major function of the
section of Board 6 illustrated is that of generating the necessary current. The circuit is “‘area” coded 6.

CURRENT GENERATORS

The instrument’s negative reference is utilised to determine a current which, in it’s tum, produces
a reference potential relative to the +30V rail — divided down across R602, R604 (a matched set).
This potential defines the Hi Current, the value of which depends on the position of reed switches as
follows:

RLH 1 closed ImA (1082 to 10kQ2)
RLG 1 closed 10uA (100kS2 to 1IMQ2)
Both reeds open 1A {10MQ)

‘The Lo Current generator provides the necessary n::.n:n, sink to give effective 4 - terminal
measurement, potentials arising from lead resistances being nullified. The second contacts of reeds
RLG, RLH perform a similar function to those outlined for RLG1, HI above.

Link A across R603 is set as required during factory calibration. IC’s 601 to 603, unity gain
amplifiers are used in this configuration as voltage foll . High voltage (up to 300V) protection
is given by D606, R610 and TR's 605 and 606.

Note that the Hi Current circuits are guarded relative to the potential developed across R604,
Bootstrap providing the remaining guard potential.

SELF CHECK

The 1 mA current through R608 in parallel with the input Swwnu__.aa of the Integrator p» . d.-c o
10V for the nominal Self Check 10k< display. Control is via RLD.

CHOPPER DRIVE

Also illustrated in Diag 6.8 is the 220Hz Generator (area code 4) which produces the chopping
waveform used in the Input Amplifier circuit (Diag 6.3). Outputs are taken via Berg pins S and 7
to the LED’s forming part of the opto-electronic Chopper Modulator (Diag 6.3). A further output
feeds the Demodulator in the same circuit area of pcb 5. A link is provided across R454 to permit a
small adjustment of the nominal 220Hz, if the oscillator frequency is found to be a2 harmonic of the

supply frequency.

PCB 10 Notations
and Circuit Diagram

IMM/7075/2
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REFERENCE (Diag 6.9)

The voltmeter’s reference potentials are generated in the circuits illustrated, which are “area” coded
3 on Board 5. The other circuit, coded 5, processes the External Reference associated with RATIO
operation.

INTERNAL REFERENCE

Zener D301 defines the +ve Reference at +9V above the potential of the inverting input of 1C301.
The zener current is that through R301 derived from the Inverter. The junction of the matched pair
R321 R322is at --2V, regulated by the action of IC301, TR301. Thus the emitter of TR301 is held
at +7V, which is used as the +ve Reference.

The network R311 through R320, with RV301, is used during calibration to take out zener toler-
ances and thus accurately define the +7V.
REFERENCE INVERTER

The system is stabilised by using an inverted version of the +ve reference as the current source for
D301. A closed loop is thus formed, producing --7V at TR302 emitter for use as the —ve Reference.

The circuits described, once set up, are very stable and independent of variations of the 18V rails.
However under certain circumstances it would be possible for latching to occur in the wrong direction.
D303 prevents this by holding TR301 base above +5V.

RATIO AMP

An external reference is fed to the Inverter via IC501, TR501 and the changeover relay RLK. This

replaces the Internal Reference with the user’s choice of reference potential for RATIO measurement.

RV503 corrects for Common Mode errors between Ratio Hi and Ratio Lo, RV502 setting the out-
put of IC501/TR501. Offsets in the IC are taken out by RV501.

Offsets in the amplifier IC302 are taken out by adjusting RV302, such adjustment forfriing part of
the RATIO calibration procedure.

6.17 IMM/7075/1
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FLOATING LOGIC (Diag 6.10)

The main function of the area of Board 6 coded 8 is that of decoding Front Panel (and Systems
Interface*) Commands associated with measurement Mode (Function) and Range. The circuits are
floating with respect to supply OV, data transfer being accomplished by means of optical couplers.
The circuit coded 2 forms parts of the V - to - t Converter (Diag 6.5) .

SERIAL DECODER

Data is sent at the beginning of each reading to determine the Function and the measurement
Range. The state of the Serial Data lines is fed as an 8 - bit serial word to the Serial Decoder, strobed
by an 8 - pulse clocking signal, Serial Strobe (Test Point 12). The resulting data is set on lines A to H
of the 8 - bit shift register IC819.

NOISE REJECTOR
This binary counter circuit only produces a strobe output if the 8 - pulse clocking signal is complete.

Thus spurious noise peaks are not detected as Clock pulses.

The strobe thus produced clocks the output lines of the Shift Register into a pair of 4 - bit buffer
stores, IC’s 814 and 815, the decoded Mode and Range data being held for the duration of the current
reading.

SKS8 is a test socket for use with an ATE device such as Membrain.

MODE DECODER

Apart from RATIO, which is processed directly into a drive for RLK (Diag 6.9), the binary Mode
code and that for Self Check are decoded in a 4 to 16 line decoder IC802. For each of the possible
input codes one of the 16 output lines is set Lo. All 16 outputs are connected, those corresponding
to each measurement mode being commoned in 4 - way wired OR networks. The remaining 4 outputs
specify the measurement tests of the Self Check function — shown in tabular form overleaf.

AC DECODER

IC’s 803, 804 and 805 (excluding pins 5, 11 and 2, 14) provide the necessary decoding and current
drive for the control of the AC signal conditioning circuits (Diag 6.7). The input on pin 12 of IC803
is the AC decode from the Mode Decoder, the other inputs being binary coded Range data from
IC815.
OHMS DECODER

Control for the Ohms Converter (Diag 6.8) is derived from this circuit, the input being Q from the
Mode Decoder and Range data in binary code from IC815.
DC DECODER

Together with part of IC805 (pins 5 and 11), this section of the circuit generates the control and
drive signals for the DC Signal Conditioning circuits (Diags 6.2, 6.3, 6.4). DC and binary coded
Range data are the inputs, derived from IC802 and IC815 respectively.

*see Section 9 of this manual.

IMM/7075/1
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SELF TEST (Diag6.10)

Test

7V dc

ov

10V ac

10k2

Display

Notes

Decoded/Processed

by

1C813(b), IC80S5

IC811(d), IC808

1C805

1C810(c)

Range/Mode
Selection

D804, IC808

D813, 1C808

IC811(b), IC812(e).
1C809(b), IC811(c),
1C808, 1C807.

D805, IC808
1C810(c), D815

Control Signal

Output

7V SC
DCO/P

oV SC
DCO/P

10V AC
RLE/2 DRIVE
X10 DC
(Note 1).

RLD DRIVE
DC O/P
RLH DRIVE
(Note 2)

1. This control signal selects the correct scaling factor for the test ac.

2. RLH is energised to provide a measurement current of 1mA.

Effective on
Diagram

6.5
6.4

6.5
6.4

6.7
6.2
6.7

6.8
6.4
6.8

3. Self Check Test No. 5 is not decoded on this board. The Control Signal LAMP TEST, derived
from the Self Check logic on pcb 3, is connected directly to pcb 2. The decode is equivalent to

Test 1 (code 00).

JMM/7075/1
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6.21

INTEGRATOR CONTROL (Diag. 6.10)

The Integrator Control logic, “area” coded 2, provides controlling waveforms for the dynamic
integrator described earlier (V - to - t CONVERTER, Diag 6.5). A floating circuit, the inputs to it
are made via optical couplers.

INTEGRATOR CONTROL

Clock pulses are processed by 1C209, the three sections of which provide + 16, = 10, < 10 to the
input 1.6MHz. The resulting square wave at 1kHz is the Forcing Waveform (FW) controlling the ramp
up and down of the Integrator (Diag 6.5). D207 limits the positive excursions of FW to +10V.

The 1kHz signal is further processed by 1C207(a) and (b) to produce two pulses, each coincident
with an edge of FW. The pulses, +FFG AND —FFG, are utilised in the Clock Sync circuit of the V -
to - t Converter (Diag 6.5) .

PCB 6 Notations ———»

JMM/7075/1
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POWER SUPPLY (Diag 6.12)

The instrument’s power rails are derived from the circuits on the facing page and that shown over-
leaf.

Applied directly, without the use of a mains transformer, the supply voltage is roughly rectified by
the circuit on pcb 13 (Diag 6.11) before being converted to a regulated dc by a Switched Regulator
circuit. The dc thus obtained is again converted to a stable ac by means of an Inverter stage, the out-
put of which feeds the primary of a transformer.

The transformer secondary winding and it’s associated conventional rectifier circuits are shown on
(Diag 6.13).

START UP

When the instrument is switched ON this circuit produces an initial supply for the remaining cir-
cuits. The current through TR3 is controlled by that through TR1, which is itself dependent on TR2.
The base level for D4, D5 is determined by TR2 which conducts reducing TR3 conduction when the
potential across the zeners exceeds their combined nominal limit. The circuit thus operates in a
closed current loop maintaining the junction of D5, R4 at +30V derived from the mains input.

VOLTAGE REGULATOR

After the initial current surge the circuit described above settles very rapidly. The Voltage Regula-
tor then takes control to re-define the +30V rail and switch-off the Start Up circuit. A series transistor,
TR6, is switched on/off at 30kHz by the output of oscillator IC1 via TR8, TRS. The mains supply is
therefore pulsed by TR6 before being smoothed by choke L1. The mark/space ratio of the switching
30kHz is controlled by the output of comparator IC2, determining the ON/OFF time of TR6 and
thus the regulated voltage level. RV1 adjusts the comparator ‘sample’ to set the output of the regula-
tor to +70V.

The current through R20 now defines the +30V rail and, via DS, D4, it causes the now redundant
Start Up circuit to be turned off.

Note that mains ripple is eliminated by the high switching speed of IC’s 1 and 2.

INVERTER

IC3 is connected as an oscillator, switching the common emitter of TR9, TR10 between +30V and
the neutral rail, at approximately 20kHz. The square switching waveform, stepped down by trans-
former T1 causes TR11, TR12 to alternately turn on and off. Thus the primary winding of T2, centre
fed by the regulated +70V rail, produces an alternating current which is independent of mains supply
voltage and frequency. This “supply” is used in the rectifier circuits which follow.

Diag. 6.11. PCB 7 and
PCB 13 Notations

PIL/7075/3
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RECTIFICATION (Diag. 6.13)

T2 secondary windings provide the rectifier current required to power the various dc rails used
within the voltmeter.

Sat R 1C4, ICS are used to regulate the floating positive/negative 18V rails.
&~
—( 2] +30v
| ~/_ v D27 to D30 act in a voltage trebler circuit from the earthy +5V winding to give a nominal —18V
. _ _ on P5. This rail supplies the keep-alive electrode of the display tubes.
eacr Iﬁ% N B
.ﬁ: ™ The anodes of the display elements are fed with +180V, output on P4.
! 2 _ G_ +Hsv
m« - el \.ﬂjﬁ _ | Note that terminal 17 of transformer T2 is at Guard potential and should NOT be connected to
- | T _ | 0V, nor to Supply Earth.
c2e
T o, T ]
il _ u “ o WARNING — FLOATING SUPPLIES
b il [.W 1, -2ov | ROSTIRG PowER For safety always use an isolating transformer.
-ﬁ b 1 | P T0BS. 536
9, =AY
|
Lo -30v
e — !

_—

asv L ey rowe

"
00
"
—{ "
FI'Q ToB0S1, 23484
, %
”
S o
L ot K 3
K insezt
]
CO

gy

<—— Diag. 6.13

EQE

Rectification Diag. 6.13 pcb 7 (sheet 2)
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6.27

DIGITAL

This part of section 6 covers those circuits which convert the pulses generated in the A/D
converter into a digital count, which after further processing is used to drive the display.

The Block Schematic Diagram (Diag 6.14) illustrates the functional layout of the digital section,
which for convenience, can be considered as having 3 sub-sections:

1)  Counters and Memory (Diag 6.15, 6.16)
2) The Control Logic (Diag 6.17, 6.18)
3) The Display, Display Drive and Phase Locked clock (Diag 6.19, 6.20).

COUNTERS AND MEMORY

This sub-section is illustrated on two sheets, Diag 6.15 and 6.16, and comprises the counter
chain with its associated input circuits, the data transfer Multiplexer and the Random Access
Memory (RAM) including the necessary Read/Write logic. The Timing Counter, together with the

organisational logic associated with the formatting of the geographical display is shown on
Diag 6.16.

THE CONTROL LOGIC

This board controls the other logic boards and the floating circuitry. Shown on Diag 6.17 are the
Main Control, the Range Control logic and Self Control logic circuits, the “State’’ Counter and its
decoder.

On Diag 6.18 are the Opto-Couplers, Autorange circuits and Display Flashing logic.
THE DISPLAY, DISPLAY DRIVE AND PHASE LOCKED CLOCK
The Display Drive and Phase Locked Clock are illustrated on Diag 6.19. In this sub-section the

BCD information is decoded and presented to the display, which has 12 decade windows to enable
the visual information to be positioned correctly relative to the fixed decimal point Diag 6.20.

Diag. 6.14 — »
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COUNTERS AND MEMORY
GLUG RESYNCH (Diag 6.15)

The output from the A/D converter is a pulse train pair. The pulse trains are labelled + GLUG
and - GLUG, and are transferred from the floating circuits via optical couplers. To restore synchro-
nization the signals are gated with Clock in the dual flip-flop IC32. The input to pins 1 and 13 is
for test purposes only.

COUNTER ENABLE LOGIC

Provided Main Counter Enable (MCE) SK2 pin 6 is present the resynchronized +GLUG, -GLUG
signals are permitted to gate Clock pulses through IC13, IC12 into the counter chain. The indirect
path for each half of IC13, via IC11, provides the = 2 function necessary when the instrument is
operating at 20ms (4 x 9’s) integration time. IC31b inputs all low.

POLARITY BISTABLE & UP/DOWN LOGIC

The direction of count is governed by two factors. Essentially +GLUG will drive the counter in
one direction, — GLUG causing the count to reverse. However, if at any time the counter content
is being decremented through zero, gate IC35 will detect underflow and force a reversal via IC31a and
IC10a. Thus the effect of the GLUG-lines on pin 5 of each counter element is reversed. The labelled
polarity of the inputs at SK2 Pins 3 and 4 is not in itself significant to the direction of count, the
counter content at all times being the modulus of the input value irrespective of sign. The need
for a minus sign is detected by IC38 Pin 10, and depends on the final state of IC10a. The gate is
inhibited in the AC or OHMS mode. The input on SK2 pin 14 blanks decades 6 and 7 (see Fig. 6.1)
during STAT period when AC is selected. (Maximum AC mode displayed scale length is 5 x 9’s).

MAIN REVERSIBLE COUNTER

1C14 to 1C20 plus IC10b form the 7% decade counter chain, IC20 being the most significant
9 while IC10b can only assume a 1 or 0. The counter operates in BCD, pin 13 of each element
providing the “ripple” enable to the next decade. Elements IC17, 16, 15 and 14 are capable of
being held at zero by the Rate lines (SK2 Pins 8, 9 and 10) when low, so that unwanted decades
are inhibited for the shorter scale lengths. Main Counter Reset (MCR) generated by the Process
Control circuits, provides.the zero resetting on pin 11 of the counter elements at the end of each
conversion.

SCALE LENGTH

For operation as a 7 x 9’s instrument the complete counter is used. The coded inputs on SK2
pins 8, 9 and 10 are decoded to provide progressive inhibition of the least significant decades as
the Integration time is changed. (Pin 11 set low on each IC in turn). This is illustrated in the
following table:-

RATE SCALE LENGTH COUNTER ELEMENTS
INHIBITED

10s 7x9’s -

Is 6x9’s IC14

100ms 5x9s 1C14,IC15

20ms 4 x9’s IC14,1C15,IC16

Ims 3x9’s IC14,1C15,ICl16,IC17

<4— Diag. 6.15
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MEMORY INPUT MULTIPLEXING

Parallel to Serial Conversion is performed by IC’s 21 to 24 inclusive. The outputs on Pin 6 of
each being determined by the state of the select lines feeding pins 9, 10 and 11 of each converter
element. The counter content is fed in serial BCD form to the data selector (IC25) on Diag 6.16

DATA SELECTOR (Diag 6.16)

1C25 a4 x 2 line-to-1 line data selector completes the multiplexing of the Counter data into
the Random Access Memory (RAM).

Control of the selector is the clock + 128 output from IC2 which when low selects the counter
data and when high selects the organisational data. Memory load addresses are generated by the
range counter code from pcb3, fed in on SK3 pins 9, 10, 11 and 12 via ICS when STAT is high
(SK3 pin 5). The output from IC33 pin 8 determines the operation of the *RAM”. When low,
memory load occurs. When high, Read is selected. The 16 load pulses (during STAT) are derived
from the timing counter and phased with the 16 selected input words.

DISPLAY SECONDARY ORGANISATION

The function of these elements (IC’s 29, 30, 31, 33, 34, 36 and 38) is to test for certain
conditions which determine what type of secondary display is necessary.

The conditions tested are:-

1) Address of word to be loaded - display digit.

2) The presence or absence of a | as the most significant measurement digit.

3) The operation on 3 X 9’s scale length (10mS2 range) — trailing zero restoration.
4) The need for a minus sign.

5) The need for extra leading zeros in certain cases — low ranges.

6) Autorange mode — affects leading zero blanking and minus sign.

The display calls for the generation of 16 words of data, of which 12 are actually visible
display information. The words are presented in two groups of 8, the first group being derived
from the counter chain BCD data. The second, being generated from the Display Secondary
Organisation, fills in the gaps, as it were generating all the necessary blanks and extra zero’s

required and in some instances, a minus sign. For convenience in the explanatory text which
follows, the display windows are identified by the numbers O to 11, reading from left to right.

DISPLAY WINDOWS
0 1 2 3 4 5 : 6 7 8 9 10 11
Fixed decimal
point
Fig 6.1
MINUS SIGN

The need for a minus sign is detected in the Polarity Bistable on Diag 6.15 . This is applied as a
low on pin 5 of 1C34 (Diag 6.16) . The second input to IC34 will be low if IC33b inputs are all high,
i.e. Autorange is true, the msd of the measurement data is a zero and the word being scanned is
not that for display windows S, 6 or 7. This would normally generate a ‘blank required’ signal on
1C36 pin 4, but the presence of a ‘minus sign required’ signal on 1C34 pin 4 will override the blank.
This also determines whether a zero, blank or —ve sign is displayed before the most significant 9.

JMM/7075/1 6.30



6.31

) If the m.s.d. of the measurement data is not zero but 1, the minus sign for a negative quantity
is normally needed one place further left than the previously described case. The element involved
is IC29b whose output will be high. Additionally the memory address being loaded is address 7 i.e.
the last to be loaded of secondary organisation. The high on pin 6 of IC29b will set IC25 output
pins all low, which will cause the memory to output 1.1.1.1., which is the minus sign code.

There is a further special case requiring a secondary organisation minus sign, necessitated by
the convention of preceding a fractional number with a zero before the decimal point. The
display organisation normally inserts a minus sign before the m.s.d. of the displayed value, which
for the 100mV and 10mV ranges would be position 5 or 6. Since this would result in, for
example, (on the 100mV range), a display of “—.414” it is necessary to force a zero into position
5 and re-insert the minus sign in position 4. IC38 pin 3 goes low when position 4 word is being
scanned enabling IC30 pin 4 to allow a minus sign if required, to force IC25 pin 6 to a low. Similar logic
determines the position of Blanks in the display entered by the inverted codes on IC2S pins 13 and 10.

When the instrument is operating on the 10M£2 range at the 3 x 9’s scale length, the input on
IC34d pin 11 in conjunction with STAT from pcb 3 forces IC17 to register a zero for display in
the decade window immediately preceding the decimal point i.e. position 5.

MEMORY DISPLAY MODE

The data previously loaded into memory are output to the display circuits under the control
of the display scanner (ICI). The timing counter S0kHz output is gated via IC6b (pin 6) with a
1kHz pulse train, both pulse trains derived from the timing counter divider stages, the resulting
gate pulse on IC6¢ pin 8 is used to enable the scanner (the address lines being pins 3, 4, 5, 6)
accessing the two “words” needed for the digit pair to be displayed. The scan is such that no two
digit pairs are ever addressed in sequence (bits 8 and 2 being transposed for this purpose)

IC6d pin 11, the inverse of IC6b pin 6 is used as a load latch for the righthand digits in the display

drive circuit. When they are being latched, the selected display element pair is blanked by the low
on I1Cla pin 3 via SK3 pin 8.

TIMING COUNTER l , I I I ‘ l I I_J l._l u [_l I-__l I—l

50 KHZ «20u>
IC6cpin 101 KHZ |4 200us >
IC6epin 8 _‘L
IC1apin 1
l___l PCB 4 Notations ————»
1C6d pin 12 and 13
1C6b pin 6
IC1a pin 3 [__l “0"” FOR BLANK
1C6d pin 11 |_-| LOAD LATCH
MEMORY DISPLAY MODE
JMM/7075/1
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CONTROL LOGIC (Diag. 6.17, 6.18)

outputs of IC12 will be low.

IC11a is the “state’ counter, decoded into the 10 states by IC12. At anytime onc of thel0

The states, advanced by a low at TP7 synchronously with the 1.6MHz clock are tabulated

below, and described in sequence, starting at state ® , the state that accepts a digitise command.

7075 CONTROL SEQUENCE

CODE ACTION

6 0110 HOLD — waits for Dig Command unless
“not-in-Remote”, overload or in Rep.

7 0111 LOAD - Integration & Mode latches.
Range counter if not in Autorange
serial transfer Shift Register

8 1000 SERIAL TRANSFER (Floating & Fan-out)

9 1001 (Not Used)

0 0000 DELAY PERIOD before Measurement Start

1 0001 RESET Autorange ccts & <+ 2 histable on
Bd. 4

2 0010 MEASUREMENT PERIOD

3 0011 PULSE BEFORE STAT — Samples down-
range system

4 0100 STAT — Memory Write Sequence
Resets Dig Command & Print Command
Autorange counter reset

5 0101 PULSE AFTER STAT - resets Main
Counter resets “0/L during HOLD"”
histahle

OPERATION

State ©

IC12 PIN No.
1

10
1"

TERMINATED BY

(i) CLOCK (in Rep)

(ii) Overload (on Autorange)
(iii) Dig Command

CLOCK

TIMING COUNTER
CLOCK
TIMING COUNTER
CLOCK

TIMING COUNTER
CLOCK

TIMING COUNTER
ORCLOCK

(if autoranging)

CLOCK

State enables IC10b pin 5. IC10b pin 4 will go high, putting a low on TP7 to advance control

for a low on either IC9d pin 9 or 10. If in “REP” IC14a pin 1 will be high making IC9c pin 10 low
and control will advance to state ® on next clock. If in “SINGLE” sample IC14a pin 1 will be low.
The system is therefore waiting for a low on IC1b pin 8 from either a remotely commanded digitise
command on IC1b pin 10 or a front panel command via the anti-bounce latch ICla from the single

sample switch.

State ® can also be advanced by an overload signal via IC10c — see autorange system.

State @ resets range error bistable IC23a.

<4—— Diag. 6.17
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State @

Integration and Mode latches (IC5 and IC6) are loaded. If in remote these latches are already
loaded via 1C38a pin 2.

IC17 the range counter is loaded via IC19¢ pin 9 if IC19d pin 12 or IC19d pin 13 is low.
IC19d pin 12 will be low if not in Autorange. IC19d pin 13 will be low if the error bistable detects
an incorrect range code, putting a low on IC23a pin 5 when clocked, which corrects and resets the
range counter.

When state @ ends the shift register IC13 will be loaded (IC13 pin 1) with the final range and
mode information. As it is an odd state (IC11a pin 3 = high) it is terminated by clock via IC15d
holding TP7 low. Also it will have reset the Timing Counter via IC7d, e, and the measurement
counter via IC9d.

l New Range code availahle

'STATE @ «— © | o | © —*
CLOCK B26 I = Clock to advance state counter
l_ = Clock applied to 1C23a pin 3
1C23a pin 3 __J

“«—
Error Bistable Reset. Error Bistable Clocked

State ®

IC13 is now ready to transfer its information to the floating logic on board 6 via the opto-
couplers IC30 and IC31 and to the systems interface unit (S.1.U.) if fitted.

IC11 pin 7 is high enabling IC9b to pass strobe pulses on SK3 pin 15 (from the 4TH output)
down the timing counier chain (24) to the clock input; to the shift registers 1C13; via SKS pin
13 to the receiving shift register in the S.1.U. and via opto-coupler IC31 to the floating logic.
IC13 pin 2 is enabled by IC12 pin 10 being at a low, and shifts on the positive edges. The receiving
shift registers are arranged to shift on the negative edges to allow for data settling time.

This state is terminated by a high from the 8th output of the timing counter arriving at
SK3 pin 16 enabling gate 1C10d, (already enabled by IC11a pin 7), putting a low on TP7 to advance
IC11a on the next clock edge.

STATE® © | ® | ®

L L LU

bt

]

1 Shifts |

? ! | 23 SK3 pin 16
. + 5

Receiving Shift Registers shift

CONTROL BOARD WAVEFORMS

|
4
Data loaded |
in state @ , 1C13
TIMING COUNTER !
[}
]
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State @
State @ is not used, clocked to state @ as it is an odd state.
State ©

This state lasts for the time needed for analogue settling before a measurement starts. The
required delays are normally 20ms unless:-

1) SIU determines no command changes since the last measurement, in which case it puts a low
on IC18a pin 1 requesting a 4ms delay only.

2) AC mode and Single measurements or Autorange change — 800ms delay.

Operation 2) has priority over 1).

IC35a, b and c is disabled by state ® (IC12 pin 1 low). Codes set up on SK4 pins 3, 4 and 5 by
IC18a, b and ¢ and 1C27a address the output of the Timing Counter, which will go high after the
required delay. This is applied to SK4 pin 6 which enables gate IC10a already set up by state @ to
put a low on TP7 to advance IC11a.

Codes to Timing Counter:-

SK4/ 3 4 5

20ms I i 0
800ms 0 1 1
4ms 1 0 1

State @

Resets autorahge bistables IC24a, 1C23b
Resets =+ 2 bistable for 4 x 9’s rate.
Resets Timing Counter via IC7d and e.
Terminated by clock as odd state.

State @

This is the measurement period. The code for the required integration time is held in IC5
and applied to the timing counter via IC35a, b, c and SK4 pins 3,4 and 5.

The Codes are:-
SK4/ 3 4 S
Ims (3 x 9’s) I 1 1
20ms (4 x 9’s) 1 1 0
100ms (5 x 9s) 0o 1 0
Is (6 x9’%) I 0 O
10s (7 x9s) 0 0 O

Similar codes on SK2 pins 8, 9 and 10 select the required measurement counter length. The codes are
either encoded from the front panel switches SW3a to SW3e or from the S.1.U. via SK5 pins 3,4 and §.
In the latter case IC4 a. b. and c. are disabled by SKS5 pin 2 via IC3{.

This state will be terminated by either:-
1) The “time-up” signal on SK4 pin 6 from the timing counter. IC10a enabled by state @ via IC9a

or
2) By an autorange decision via IC10c enabled by state ® or ® by IC11a pin 5. (See Autoranging).

6.35 IMM/7075/1



State ®

This is an odd state and so if resets the timing counter ready for state @ . It also samples the
autoranging system for a “slow-down’’ range decision in case this has not already been made
during state @ (see autoranging).

State @

Memory is loaded with display data measurement and status information during state @ and
the same data is sent to the S.1.U. via SK1 pins 5, 6, 7 and 8. It is normally terminated by the timing
counter 8th output on SK3 pin 16 via IC22b, IC21c and IC15c, putting a low on TP7 to advance
IC11a on the next clock edge.

It may be by-passed by the autoranging system placing a high on IC22b pin 4 which will inhibit
STAT on IC22a pin 12 and advance IC11a immediately on the next clock pulse.

STAT normally lasts for 80us during which time there are 16 pulses on SK4 pin 10, the 2nd
output of the timing counter. These, clock the binary counter through its 16 states, starting and
finishing on the same range code. The range counter is reversible and the direction is determined by
IC17 pin 5. This is held low (count up) by IC28¢ pin 10 since IC28c¢ pin 8, is high (STAT).

If state @ is being by-passed by the autoranging system, [C28c pin 8 is held low by IC22a pin 1 at a
high. Instead of 16 pulses there is now only one. IC28b pin 6 is low (IC12 pin 5 low in state @ ).
1C28a pin 2 is high and blocked, so as state @ passes there is one pulse on IC28b pin 4 which is
delivered to IC17 pin 14. This changes the range code. Clock input to IC17 while high during state

@ ensures correct direction of count.

State ®
Resets measurement latch via IC9d.
Resets timing counter via IC7d and e.
Resets latch in autoranging system.
Terminated by clock (odd state).
State ®

As before.

IMM/7075/1
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AUTORANGING SYSTEM

IC32a, 33a and 33b are the autorange counters. Should the presence of either GLUG
(IC38 pin 13 or 12 low) occur during state ® and state ® IC11la pin 5 gates IC29¢c pin 9 enabling
the autorange counters. They are réset at all other times.

During a GLUG there will be at least one transition of output (IC33a pin 9) if the GLUG is
larger than the size of GLUG correspond,ing to the down range point.

For a steady DC input voltage to the analogue system there will be at least one GLUG larger
than the critical size if the input value is greater than the down range value. This incident will
clock IC23b and prevent a down range decision (see later).

Similarly for an input greater than the up range value, there will be at least one transition of
output IC33b pin 11 with IC33a pin 9. This will pass through IC35d, IC26 pins 3 and 4 and
IC36b pin 12 to clock IC24a, the main autorange bistable. In both cases the information is
OR-ed with information from the measurement counter on board 4. Should the measurement
count exceed the up range value SK4 pin 8 will go low at least once. Should the measurement
count exceed the down range value SK4 pin 9 will go low at least once.

The system will therefore up-range if:-

1) Any GLUG exceeds the size equivalent to that obtained with a steady input equal to the up
range value.

2) The top range for the mode has not been reached.
3) Autorange is enabled.
The system will down-range if :-

1) During the measurement or the first 20ms there are no GLUGS greater than those
obtained by a steady input at the down-range point.

2) It is not already on the bottom range.
3) It is in the autorange mode.

IC24a and IC23b (the autorange and down range bistables) are reset before a measurement
starts on state @ . If during a measurement, the main reversible counter output or a GLUG
greater than the down range-value occurs, IC15e pin 10 will go low. This will clock IC23b to prevent
down ranging on the next clock 1C29a pin 2, if IC24a is not already set (IC29¢ pin 9). If on the
bottom range IC23b will be set anyway (IC23b pin 10).

The down-range bistable wil! be sampled by either the 20ms output from the timing counter
IC26b pin 6, or state @ (IC27a pin 1), by IC20b pin 3 to set the main bistable 1C24a if autorange
is true (IC20b pin 4) to start an autoranging sequence. 1C24a will terminate state @ or state @ if not
already finished, inhibit state @ , and increment the range counter by one during the passing of
state @ in the direction determined by IC28c pin 10. As STAT is inhibited (IC28¢ pin 8) the
direction will be determined by whether IC23b had been clocked or not (i.e. if not clocked — down
range).

An overload signal from the GLUG counter or the main counter will clock IC24a directly
(providing IC23b had already been clocked up-range). State @ and ® will be terminated
immediately. To do this Autorange must be true (IC36b pin 13) and the top range must not have
been reached (IC26a pin 1).

6.37 IMM/7075/1



If an overload occurs while in state @ and the system is not in remote, the main autorange
bistable (1C24a) will terminate state ® (subject to the usual conditions. i.e. Autorange must be
true and not on the top range) and start a measurement cycle. A normal upranging sequence
will follow. IC24b inhibits STAT and Print Command until the autoranging is complete. It is
reset on state ® if the main autorange bistable is reset.

IC27c on pcb 4 detects a count of “14” which is the range overload point, the output
on SK4 pin 8 causing up-range to be actioned on pcb 3. The other output (IC27c pin 8) locks-out
the clock at full scale “freezing’’ the counter action.

IC12c¢ also on pcb 4 detects the “12” condition producing down-range at SK4 pin 9. Down range
automatically occurs every conversion or 20ms after conversion start whichever is the shorter
time, unless during that time it is inhibited by the output from IC12c.

FLASHING LOGIC

Under normal conditions 1C29e and IC20c latch is reset. IC29e pin 13 detects analogue
overload, 1C29¢, and IC20c latch. IC32b pin 8 produces a 12.5Hz pulse train which resets the
latch while low causing the display to “flash” for as long as the overload persists.

To prevent flashing during auto/normal range change, a low is applied via IC20c pin 10.

To ensure that invalid readings are not displayed during memory update, a blanking pulse is
applied to B16 which inhibits IC12 and IC11.

SELF CHECK LOGIC

In the instrument self check mode, the OHMS, AC and DC front panel switches are disabled
(IC2f, IC2c and IC3e). Autorange is also disabled via IC3a. IC17 is set via IC3b, by range code
0 1 1. S.1.U. and fan-out are informed from IC8a pin 1 and IC8b pin 4 via IC13 pins S and 6.
Self check codes are also sent via IC13 pin 11 and 12. The appropriate self check codes are
then formed for each test.

The information displayed during the self check of the instrument through its 5 sequential
steps is given in section 2.

PCB 11

Enables the rear panel socket SK1 for instrument use with ATE in a systems environment.
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6.38

E . 6. 6

£




o'9

(z 10975) € qod g1°9 "Serg pieog jonuo)

N

:

1)

e

|

32

|

—i1e
=

LT

%

Ba BF naus

i

|

AL

e

H
!i
m

g

_@

\e_

i rlv ,l
ga L
o

e
(]
Baiiz8)

Bi

EEWRE-

Lot
20—
20—y

Bl

—— ey —

Ay

.“hﬂ et
| |

s sl

H— LHA
a2 K3
— &y LS



Y

[omszaal

. = =

IRTERCERRICTIONS
SK1 —= SK1eaecor
SK2 — SK2 o re01

1
.w_b,: i &g
e s T Im.
[¥ o sk1
) = [y ]
II“.@LL |_.@lb IE.* ' ] _m
Ll s 3 o5
o R s L%Wﬁl“ = i
u |
i - D "..\_
D =
w0 FET T
T .a._
_ i)
@__ @ s .
a&w. B
g B
nuF .
" LB e w,
oo

Display Drive and Phase Locked Clock Diag. 6.19 pcb 2



THE DISPLAY, DISPLAY DRIVE AND PHASE LOCKED CLOCK
PHASE LOCKED CLOCK (Diag 6.19)

A mains derived synchronising signal is shaped by Ry, Cy, D1, and buffered by TR1 before
being applied to IC1. The output from this gate is a repeatable, free from bounce, 50Hz signal
but possibly of unequal mark-space ratio. IC2 divides this signal by 2 giving a 25Hz output
(TP2) with an equal mark-space ratio. :

The voltage controlled clock oscillator is phase locked to the mains frequency. Voltage to
frequency adjustment is achieved by C4. For 50Hz operation with a control voltage of 2.2V,
frequency should be 3.2 MHz. For 60Hz (TP8 connected to TP10) operation and a control

voltage of 2.2V, frequency should be 3.84MHz. Frequency control is by varactor diodes D4 and DS5.

TR3 acts as a buffer, its output (TP1) is applied to the counter chain, the final output of
which is 200Hz.

OPERATION

When the level of the synchronising signal (TP2) is high, the counter is held in reset;
when it goes low, the chain is enabled. As it returns to the high state, 1C3a is clocked and the
state of the final 200Hz output is stored until the next cycle. Should the final 200Hz output
be high at this instant, the clock is running too slow. Should it be low, the clock is running
too fast.

A high on the control voltage tends to reduce the capacitance of D4 and DS thereby increasing
the clock frequency and vice versa. Because the possible error in frequency is 6% maximum, there
is no likelihood of sampling the wrong output pulse.

The control voltage is averaged and smoothed by R7, C2 so that a gradual control is achieved.
In lock the decision tends to alternate on consecutive samples giving a small slow ramping of the
clock frequency. The effect of one decision is arranged to be very small, therefore the extent of
the final jitter is also very small.

TP2 25HZ

\$ 20mS =. \
TP9 200HZ I I l l | | E

M POSSIBLE VARIATION
i~ ONLY 6%

3 CONTROL OUTPUT b
1C3a pin 6
PHASE LOCKED CLOCK
<4—— Diag. 6.19

6.41
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THE DISPLAY DRIVE

The display is multiplexed. two digits at a time on a 1 in 8 duty cycle. Digit pairs are selected
by the BCD information on BS, B3 and B6, decoded by IC8 and level shifted by IC10 to the anode

switches on the display board.

For each new digit pair addressed, two sets of 7 bar information are required. These appear, in
BCD, on B10, B9, B8 and B7. One set of information is applied for 20us and stored in IC14, gated
by a latch pulse on B11, thence decoded by IC11, IC13b and IC15a (special codes) to drive the
left hand digits.

The second set of information is applied for the remainder of the multiplex period, decoded
by IC12, IC13a and IC15b driving the right hand digits.

BS j— 1Ims —_—
[
' :
1
DIGIT B3 :
DRIVES ' |
1 1
New digit pair New digit pair
BG ; !
! |
L ] 1
_ 1 20us ]
> NS 1
B10 - |
{ 1
] 1 ]
] 1 ]
B9 L !
1 1 l
BCD BAR T —
INFORMATION 1y 1o
1
B8 t
|
' L |
1 1 ! |
[ L |
[ o
B7 1 L |
1 i ! 1
L 'y -
1 LI |
g (|
' '
LATCH PULSE B11 ' H ' I_l

DISPLAY DRIVE WAVEFORMS
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The BCD codes are:-

Character BCD
0TO9 0TO9
g 11 ‘()) 11 (; NOT USED
BLANK 1100 Generated by IC15a
1101 Generated by IC15b
NEGATIVE SIGN 1110 Generated by IC13a

1111 Generated by IC13b

R13 and R14 program the current drive to the segments of the display. R21 to R34 clamp the
unlit segments to the 75V rail.

When the information for the left hand digit is being accessed, the selectéd display element
pair is blanked by a low applied to B4 which inhibits IC12 and IC11 for 20us.

ANNUNCIATOR DRIVES

-

Information for the annunciators appears on B20, 18,22,17,12, 13,19, 15 and 21. Some
lines are latched in IC7 before being applied to IC16 (level shifter). R15 programs the current
drive to all the neon annunciators. A high input on B14 removes this program current and
blanks the annunciators on lamp test.

Unlit annunciators are clamped to the 75V rail by R35 to R41 to ensure that leakage currents
do not cause faint discharges.

THE DISPLAY (Diag 6.20)

An 11 x 9’s display is used to facilitate a 7 x 9’s scale length in conjunction with the fixed
decimal point.

The display decades are 7 bar co-planar gas discharge type.

ANNUNCIATOR DISPLAY

VS to V10 provide the following annunciator displays:- VOLTS, k2, BUSY, REMOTE,
RATIO and AC.

The travelling minus sign is derived from the centre segment of each display element, the positive
annunciator is not used. :

The VOLTS, k2, REMOTE, RATIO and AC annunciators are illuminated on selection of the
appropriate function or control button.

The BUSY annunicator is illuminated during range change and on overload. When this
occurs, the readings should be regarded as invalid. The annunciator is extinguished when the
new range is settled upon, when the new result is displayed, and/or when the overload is

removed.

The BUSY signal has the additional function of inhibiting the front panel push buttons, thus
once a command has initiated a measurement, the instrument will not abort that reading.

PCB 1 Notations ————»
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SECTION 7 Parts List

This section contains detailed parts lists for each of the printed circuit boards fitted in the

instrument. When ordering spare parts, it is essential to quote the instrument serial number,

located on the rear panel, as well as the full description shown in the appropriate parts list.

COMPONENT PARTS LIST ABBREVIATIONS

CIRCUIT REFERENCES

AE Aerial

8 Battery

C Capacitor (uF)

CSR Thyristor

D Diode

FS Fuse

IC Integrated Circuit

[ inductor

LP Lamp (including Neon)
LK Link

M Motor

ME Meter

msp Mains Selector Panel
PL Plug

Fixed Resistors

Carbon Composition
Carbon Film
Cracked Carbon
Metal Film

Metal Oxide

Power Wirewound
Precision Wirewound
Temperature Sensitive
Thick Film

Thin Film

Voltage Sensitive

cAacep

CAFM
CKCA
MEFM
MEOX
POWW
PRWW
TEMP

TKFM
TNFM
VOLT

R Resistor (£2)

RE Recording Instrument
RL Relay

S5 Switch

SK Socket

T Transformer

TP Terminal Post (or Test Point)
TR Transistor

\Y% Valve

X Other Components
Also Used:-

RNL Non Linear Resistor {2)
RV Variable Resistor (2)

COMPONENT TYPES

Variable Resistors

Carbon Front Panel Multiturn CAFM
Carbon Front Panel Singte Turn CAFS
Carbon Preset Multiturn CAPM
Carbon Preset Single Turn CAPS
Cermet Front Panel Muiltiturn CMFM
Cermet Front Panel Single Turn CMFS
Cermet Preset Multiturn cCMPM
Cermet Preset Single Turn CMPS

Wirewound Front Panel Multiturn WWFM
Wirewound Front Panel Single Turn WWFS

Wirewound Preset Multiturn

WWPM

Wirewound Praset Single Turn WWPS

Capacitors

Air

Aluminium Etectrolytic
Aluminium Solid
Polycarbonate
Ceramic

Polyester Foit
Polyester Metallised
Glass

Mica

Metallised Lacquer
Paper Foil

Paper Metallised
PTFE
Polypropylene Film
Polystyrene
Tantalum Dry
Tantalum Fail
Tantalum Wet

AIR
ALME
ALMS
CARB
CERM
ESTF
ESTM
GLAS
MICA
MLAC
PAPF
PAPM
PTFE
PYLN
STYR
TAND
TANF
TANW

IMM/7075/1
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viz2

SK1
SK2

PCB 1

General Description

CACP 220k 1/4W
CACP a7k 174w

CACP 220k 174w
CACP 220k 174w

CACP 330k 1/aw

CACP 22k 1/4W
cACP 68k 1/4wW
CACP 10k 1/4W
Zenar 24V 0.4wW
Zener 24v 0.4W
Zener ov 0.4wW
Zener 24v 0.4W
2N5401

Display SP353
Display SP354

Neon Hivac 16+
B

Neon, Hivac 23L

Neon Hivac 1MH

16 pin DIL
16 pin DIL

PCB 2

General Description

CACP 10k 172w
CACP 470 174w
CACP ik 1/4W

CACP 220k 1/4W

CACP 1k 174w
CACP 220k 174w
CACP 680k 174w

CACP 2.7k 1/4W
CACP 82k 1/4W
CACP 1k 174w
CACP 220 1/4wW
CACP 2.2k 174W
CACP 2.2k 1/4W
CACP 2.2k 1/4W
CACP 1.5k 174w
CACP 4.7k 174w
CACP M 174w
CACP 4.7k 174w

CERM  0.047 25v
TAND 100 10V
GLAS 2—-24p 2000
CERM 150p 500V

CERM 220p 500V
CERM  220p soov

CERM 0.047 25V

TAND 15.0 20v
CERM 1000p 500V
Zener 4.7V 0.4W
SD3

MV 2107

Mv2107

10%
10%

10%
10%

10%
10%
10%
10%

10%
10%
10%
10%
10%

10%
10%

10%
10%

10%
10%
10%
10%
10%
10%
10%
+50%
—25%
20%
20%

20%
20%

+50%
—25%

20%
20%

5%

Solartron
Part No.

172052200

172044700

172052200
172052200

172053300

172042200
172046800

172041000

300523930
300523930
300521430
300523930

300555470

300730280
300730290

300720300

300720240
300720460

300584860
300584860

Solartron
Part No.

172341000
172024700
172031000
172052200

172031000
172052200
172056800
172032700

172048200
172031000
172022200
172032200

172032200
172032200
172031500
172034700

172061000
172034700
241944700
265481000
290060020
241321500

241322200
241322200

241944700

265771500
241331000

300521470
300522160
300525020
300525020

Cct.
Ref.

TR1
TR2
TR3
TR4

IC1
1C2
IC3
ICa

1C6
IC7
IC8
1co

iclo
IC11
L3 ¥4
1IC13

1IC14
IC15
IC16
TR1
to
TP10
SK1
SK2
SK4
SKS

SK7
SKs

SK9

81
to
B28

L1
L3
S1

R26

R29
R30
R31
R32

R33
R34
R3S
R36
R37
R38

R40

Solartron
General Description Part No.
8CY70 300553590
2N4303 300553160
BF Y90 300553850
MPS-A42 300555460
SN7413N 510000710
SN74393N 510002150
SN74109N 510002120
SN74390N 510002140
SN7490AN 510000280
SN74175N 510001310
SN7442N 510000330
SN7404N 510000410
Di258N 510002160
DD700 510001600
DD700 510001600
SN7408N 510000830
SN74175N 510001310
SN7403N 510001 200
Dlasse 510002160
Disconnect pins 355900550
16 pin DIL 300584860
16 pin DIL 300584860
14 pin DIL 300584680
14 pin DIL 300584680
16 ptn DIL 300584860
18 pin DIL 300584850
18 pin DIL 300584850
Horizontal amp 352501700
Choke, R.F, 305020630
DPDT 375000810
PCB 3
Solartron
General Description Part No.
CACP 4.7k 1/4w 10% 172034700
CACP 3.3k 1/4W 10% 172033300
CACP 1k 1/4W 10% 172031000
CACP 4,7k 174w 10% 172034700
CACP 3.3k 1/4W 10% 172033300
CACP 1k 1/4W 10% 172031000
CACP 3.3k 174w 10% 172033300
CACP 2.7k 174w 10% 172032700
CAcCP 3.3k 1/4wW 10% 172033300
CACP 3.3k 1/4wW 10% 172033300
CACP 4.7k 174W 10% 172034700
CACP 220 1/4wW 10% 172022200
CACP 4.7k 174w 10% 172034700
CACP 1k 174w 10% 172031000
CACP 120 174w 10% 172021200
CACP 120 1/4W 10% 172021200
CACP 470 1/4W 10% 172024700
CACP 1k 174w 10% 172031000
CACP 1k 1/4W 10% 172031000
CACP 470 1/4W 10% 172024700
CACP 4,7k 1/aW 10% 172034700
CACP 4.7k 174W 10% 172034700
CACP 1k 174w 10% 172031000
JMM/7075/1
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Cct.
Ref,

R41
R42

SW6
SK1
SK2
SK3
SK4
SKS
SK6
SK8
81
B28
TPl

TP10

PCB 3 (Cont)

General Description

CACP 4.7k 1/4w
CACP 4.7k 1/4wW

CERM 220p Soov
CERM  0.047 25V

CERM 0.047 25V
TAND 15 20V
sD3

SN7474N
SN7405N
SN7407N
SN7403N

SN74175N
SN74175N
SN7404N
SN7402N

SN7400N
SN7403N
SN74390N
SN7442N

S5N74165N
5N7404N
SN7405N
SN7403N

SN74191N -
SN7412N
SN7400N
SN7410N

SN7202N
SN7427N
SN7474N
SN7474N

SN7404N
SN7400N
SN7402N
SN7400N

5082-4351 Opto Coup.
5082-4351 Opto Coup.
SN74393N
SN74390N

5082-4360 Opto Coup.
SN7403N
SN7422N
5082-4360 Opto Coup,

SN7400N
5082-4360 Opto Coup.

Twin DPDT {sample)
Twin DPDT (control)
Quintuplet CPOT (rate)
Quintuplet DPDT {(mode)
Twin DPDT (self check)

14 pin DIL
16 pin DIL
16 pin OIL
16 pin OIL

16 pin DIL
16 pin DIL
14 pin OIL

Berg Post

Disconnect pins

Test Hook
Bus Bars

PIL/7075/3

10%
10%

20%
+50%
—25%

+50%
—25%
10%

Solartron
Part No.

172034700
172034700

241322200
241944700

241944700
265771500
300522160

510000490
510002080
510000750
510001200

510001310
510001310
510000410
510000270

510000340
510001200
510002140
510000330

510001480
5100004190
510002080
510001200

510000940
510002090
510000340
510000420

510000270
510001590
510000490
510000490

$10000410
510000340
§10000270
§10000340

300540150
300540150
510002150
510002140

300540160
$10001200
510002100
300540160

5§10000340
300540160

379600402
379600101
379613801
379613201
379613101

300584680
300584860
300584860
300584860

300584860
300584860
300584680

355501050

355900550

359600101
480090080

PCB 4

General Description

CACP
CACP
CACP
CACP

CACP

CERM

CERM
CERM
CERM
CERM

470
470
2.7k
2.7k

4.7k

0.047

680p
1000p
330p
3300

SN74393N

SN74380N

SN74]157N

SN7400N

SN74151N
SN74107N

SN7474N

SN74107N

SN7412N
SN7402N

SN74190N

SN74151N

SN74157N

SN7489N
SN7438N
SN7408N

SN7408N
SN7432N
SN7427N
SN7474N

SN7410N
SN7402N
SN7430N
SN7404N

SN7405N
SN7400N

Disconnect Pins

16 pin DIL

174w
174w
174w
1/74W

1/4W

25V

500V
500V
500V
500V

10%
10%
10%
10%

10%

+50%
—25%
20%
20%
20%
20%

Solartron
Part No.

172024700
172024700
172032700
172032700

172034700

241944700

241326800
241331000
241323300
241323300

510002150
510002140

510001280
510000340
510000850
510000810

510000490
510000810
$10002080
510000270

510000930

510000850

510001280
510001300
510002110
510000830

510000830
510001510
510001590
510000490

510000420
510000270
510000430
510000410
510002080
510000340

355300550

300584860
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R408

R409
R410
R414
R415

7.4

CAPM
CAPM

CACP
CACP
CACP
CACP

CACP
CACP

CACP

WWPM
WWPM
WWPM
wweMm

wweM
MEFM
MEFM
CACP
CACP
CACP

CACP

PCB S

3.3M
100.05k

47¢
100k
470
100

100k
1c0o

1k

S0k
9.3k
909
100.84

276.5k
82k
10k
220

47k

19.124k

43.4K
28.09k
330k
10

100k
1k
1k

15k
15k
27k
1.5k

1.5k
18k
27k
3.3k

Generaj Description

174w

174w
174W

1/4W
174w

1/4W

/4w
1/4W
174w

1/4W
1/2wW

172w
1/4W
172w
172w

1/74W
1/4W

1/4W
172w
174w
1/4W

1/4W
1/4w

174W

1/4wW
1/4wW
174W
1/4W

1/4W
1/4W
1/aW
174W

174w
174w

1/74W
174w
17/4W
178w

174w
174w
174w
174w

1/4w
174w
1/4W
174w

1/4W
174w

174w
1/4wW
174w

174w
174w
174W
174w

1/4wW
174w
174w
1/4wW

0.5%
0.1%
10%

10%
10%
10%
10%

0.5%

10%

0.1%

0.5%
0.5%

10%
5%

0.5%
0.5%

0.5%

0.5%
0.5%

5%

Solartron
Part No.

169609102
169609102

172024700
172551000
172024700
172021000

172051000
198221001

172031000

169609001
169609001
169609001
169605001

169609001
198248201
198141001
172022200

172044700
172341000

172341000
172054700
198231501
160100108

169608602
169608602
198241201
192756802

198244701
198211001
198242001
198211001

172041000
172041000

172034700

172031000
172031000
172051000
172051000

198226201
172024700
172023300
172036800

169607702
169607702
198242201
172024700

172036800
172023300
160400536
160400417

160400418
160400419
160400420
198231271

169603101
169603001
169602901
169602801

169607801
169607801
198253301
198211001

172051000
195631000
195631000

198241501
198241501
195642700
198231501

198231501
195641800
195642700
195633300

General Description

MEQX
MEOX
MEOX
CACP

cAace
CACP
MEOX
MEOX

MEOX
MEOX
MEOX
CAcCP

CACP
CACP
CACP
CACP

CACP
CACP
CACP
CACP

MEFM
MEFM
CACP
CACP

CACP

MEFM
MEFM
MEFM

MEFM
MEFM
MEFM
CACP

MEFM
CACP
CACP
CACP

CAFM
MEFM
MEFM
MEFM

CACP
cAceP
MEFM
MEFM

CACP
CACP
CACP
CACP

CACP
cCACP
CACP
MEFM

MEFM
CACP

CMPM
CMPM
cmMPM
CMPM

MEFM
CMPM
CMPM
CMPM
CcMPM
CMPM

cMPM
CMPM
CMPM
cMPM

cMPM
cmMPM
cvPMm
cMPM

ESTF
CERM
ESTF
CERM

M

100
100
470

M
™
699.5k
699.5k

100K
10
470
330

2.2k
990k
10k
1.2k

97k
14.5k
100k
im

1M

10k
10k
10k

10M
1.179k
140.6
1.8k

470
10k
10k
10k

100k
10k
10k
100k

10k
10k
100k
390k

174w
174w
174w
174w

1/4W
174w
1/4W
174w

1/aW
174w
174w
17aW

1/4W
174w
1/4W
174w

160V

3kv

160V

25V

Sclartron
Part No,
5% 195641000
5% 195636800
5% 195641500
10% 172051000
10% 172051000
10% 172041000
5% 195644700
5% 195644700
5% 195644700
5% 195641000
5% 195641000
10% 172051000
10% 172051000
10% 172054 700
10% 172054700
10% 172032200
10% 172061000
10% 172021000
10% 172021000
10% 172024700
0.02% 160300439
0.02% 160300430
0.02% 160300413
0.02% 160300413
0.5% 198251001
0.5% 198211001
10% 172024700
10% 172023300
10% 172032200
0.1% 169600501
0.1% 198141004
0.1% 198131204
0.5% 198245704
0.5% 198241454
0.5% 198251001
10% 172061000
1% 198361001
10% 172041000
10% 172041000
10% 172041000
5% 170871000
0.02% 160400544
0.02% 160400550
0.5% 198231801
10% 172324700
10% 172041000
0.5% 172041000
0.5% 198241001
10% 172051000
10% 172041000
10% 172041000
10% 172051000
10% 172041000
10% 172041000
10% 172051000
1% 198353901
0.5% 198241201
10% 172045600
10% 130935000
10% 130935000
10% 130942000
10% 130935000
5% 119601901
10% 130951000
10% 130941000
10% 130921000
10% 130951000
10% 130951000
10% 130931000
10% 130931000
10% 130932000
10% 130941000
10% 130931000
10% 130922000
10% 130951000
10% 130932000
10% 210231000
20% 208450085
10% 210221000
+50% 241944700
—25%
PJL/7075/3
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Cct.
Ref, General Description
Ccl04 CERM 0.047 25v
c201 CERM 0.047 25v
c204
to CERM 0.047 25V
C206
c2o08 ESTF 0.1 100V
c209 ESTF 0.01 100V
c210 ESTF 0.01 100v
c211 ESTF 0.01 lo0Vv
c212
to CERM 0.047 25V
c214
c220 CERM 100p So0oV
ca221 CERM 100p 500V
C299 CERM 0.1 3o0v
Cc302
to CERM  0.047 25V
C303
Cc304 ESTF 0.1 100V
C305 CERM  0.047 25V
C307 CERM 0.047 25v
c310 CERM  0.047 25V
C312 CERM 0.047 25v
c401 TAND 100 25v
ca02 TAND 100 25V
C404 TAND 4.7 35v
C405 CERM 1000p 500V
C406 TAND 47 35v
c407 TAND a7 35v
cao8 CERM 0.047 25V
Ca09 STYR 1600p 400V
C4a11 TAND 15 20v
ca12 TAND 15 20V
ca13 ESTF 0.047 100V
C414 ESTF 0.047 100V
Ca15 CERM  3,300p 500V
ca17 ESTF 0.1 100v
c418 CERM 10p 200V
Cc419 ESTF 2.2 63V
C421 TAND 4.7 35v
C4a22 CERM 150p S00v
C4a24 TAND 4.7 35v
C426 CERM 0.047 25V
C428 TAND 15 20V
C429 CERM iop 500V
c501 PYLN 0.033 200V
€503 PYLN 0.033 200V
CcS504
to CERM 0.047 25V
C506
Cc701 ESTF 047 400V
C702 ESTF 0.01 1000V
c703 STYR 120p 125V
C70§ MicA 680p 350V
C706 CERM 2.2p 200V
C7098 ESTF 0.01 160V
c710 CERM 100p 500V
c711 CERM 100p 00V
c721 TAND 220 10V
cr22 ESTF 1 100V
Cc723 ESTF 10 63V
c725 ESTF 1 100V
C736 Variable PTFE TuT-7-V
(a3} Zener 13v 0.4W
D2 Zener 13v 0.4wW
D3 Light Emitting MA2801R
D4 Light Emitting MA2801R
D101 ZENER 4.7V AW
D102 ZENER 4.7V AW
D103 Zener 13v 0.4W
D104 Zener 13v 0.4W
D10S
to 1N3595
D108

PIL/7075/3

Solartron
Part No.

+50% 241944700
—25%
+50% 241944700
—25%

+50% 241944700
—25%

10% 225451000
10% 225441000
10% 225441000
10% 225441000

+50% 241944700
~25%

20% 241321000
20% 241321000

+50% 242051000
—25%

+50% 241944700
—25%

10% 225451000
+50% 241944700
+50% 241944700
+50% 241944700

+50% 241944700

—25%
10% 273581000
10% 273581000
20% 266064700
20% 241331000
20% 266074700
20% 266074700

+50% 241944700

10% 210231000
10% 265771500
10% 265771500
10% 225444700
10% 225444700
20% 241333300
10% 225451000
10% 240611000
10% 225162200
20% 266064700
20% 241321500
20% 266064700
+50% 241944700
—25%
10% 265771500
20% 241311000
2% 208100184
2% 208100184

+50% 241944700
—25%

20% 226154700
10% 222841000
2.5% 210121200
5% 250326800
15% 240602200
10% 225441000
20% 241321000
20% 241321000
20% 265482200
10% 225461000
10% 219971000
10% 225461000
290060080

5% 300523920
5% 300523920

300750090

300750090
5% 300521470
5% 300521470
5% 300523920
5% 300523920

300523590

TR301

TRA401
TR402

TR403
TR404
TR405
TR408

TR409
TR410
TR411
TRS501

TR701
TR702
TR703
TR704

TR705
TR706
TR707
TR708

TR709

1C101
1C201
1C202
1C203

1C204
1205
1C206
1C301

1C302
1C401
1€402
1C404

General Description

1N3595
1N3595
Zener 4,7V 0.4W 5%
Zener 4.7v 0.4wW 5%

5D3

sD3

ZENER 12V 5%
USR 932 9.3V 0.4wW 5%
sD3

IN3595
1N3595
Zener 8.2v 0.4W 5%
Zener 8.2v 0.4W 5%

Zoner 5.6V 0.4W 5%
sD3
sSD3
Zener B.2V 0.4W 5%

Zener 56V 0.4W 5%
sD3

Zener 3.3v 0.4W 5%
1N3595
1N3595
Zener 9.1V 1w 5%

Zeaner 9.1v w 5%

ZENER 2.7V 5%
ZENER 2.7V 5%
sSD3
sD3

SD3
SD3

WN80o7
WN8o7
u1899
u1899

WN807
U1899

U1899
U1s19
ulgl9
uUl819
u1899

BC107
BCY70
2N2484
2N4303

Dual FET NDF9410/WD401
Dual FET U235

2N4303

Dual FET NDF9410/WD401

Dual FET NDF9410/WD401
2N 2484

2N4303

BC107

IN163
8C107
3N163
Dual FET, U235

uU1899
ulsse
BC107
U1899

V1899

ADSO06LH
Mono OP-07CJ
LM301AH
LM311H

LM3L1H
SN7474N
SN7474N
Mono OP-07CJ

Mono OP-07CJ
CA3183 AE.NPN Array
LM301AH

CA3084, PNP Array

Solartron
Part No.

300523590
300523590
300521470
300521470

300522160
300522160
300521480
300525610
300522160

3005235980
300523590
300521330
300521330

300521450
300522160
300522160
300521330

300521450
300522160

300521860
300523590
3005235980
300525410

300525410
300523870
300523870
300522160
300522160

300522160
300522160

300555380
300555380
300554320
300554320

3005558380
300554320

300554320
300553800
300553800
300553800
300554320

300553320
3005535980
300552860
300553160

300555370
300553810
300553160
300555370

300535370
300552860
300553160
300553320

300554530
300553320
300554530
300553810

300554320
300554320
300553320
300554320

300554320

610090260
510090310
510000620
510020050

510090050
510000490
510000490
510080310

510090310
300555390
510000620
300555360
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Cct.
Ref.

1C405
1C406
1C408
1C501

1C701
1C706

RLF1
to

RLF3
RLA1
RLE1
RLE3

RLSB
RLC
RLK
RLL

L.DR1
to
LDR4

SKT1
SKT2
to

SKT6

Cct.
Ref,

R216
R219
R220
R221

R223
R228
R229
R451

R452
R454
R455
R456

R457
R458
R601
R602
R&03
R604
R605
R606

R607
R608
R610
R611

R612
R613
R&14
R803

R807
R809

R811
to

R814
RB16

RB819
RB20

R821
R822
R825
R826

R828

7.6

PCB 5 {Cont.)

General Description

LM301AH

AD 506L
LM201AH
Meno OP-07Cd

LM3laH

RMS-DC Converter
MRA 500 Reed
MRA-500 Reed 30AT

MRA-500 Reed 30AT

Relay 2p C/0O, 2p N/O Varley
Relay 2p C/O Varlay

Relay 1p ¢/o R5-24V ITT
Relay 1p ¢/0 R5-24V ITT

NSL-364C

Ceramic Beads 5.5mm length
Reed Drive Coils 1,4k
Disconnect pins

TOS5 Heatsinks

14 pin DIL
Posts, Berg o
Qven DO7 (80 C)
Eyelet
PCB 6

General Description
CACP 470 174W
CACP 4.7k 1/4W
CACP 1k 1/4W
CACP 10k 174w
CACP 33k 174w
CACP 33k 1/4W
CACP 470 174w
CACP 4.7k 1/4W
CACP 47k 174w
CACP 6.8k 1/74W
CACP 68k 1/4W
CACP 22k 1/4W
MEOX 390 1/4W
CACP 2.2k 1/4W
MEFM 68k 1/4W
WWPM  69.96k 172w
MEFM  44.2 174w
WWPM 82k 1/2wW
WWPM  8.20Bk 1/aW

WWPM

WWPM  8.19m 174w
MEFM  10.96k 172w
POWW 56k 6w

CACP 10k 1/74W

CACP 6.8M 172w
MEFM 780k 1/4W

910.6k  1/4W

MEFM  6.96k 174w
CACP 10k 174w
CACP 10k 174w
CACP 10k 1/aw
CACP 10k 174w
CACP 2.2k 174w
CACP 10k 1/4W
CACP 33k 174w
CACP 2.2k 17awW
CACP 2.2k 172w
CACP 120 172w

10%
10%
10%
10%

10%
10%
10%
10%

10%
10%
10%
10%

5%
10%
0.5%
0.1%
0.5%
0.1%
0.005%
0.005%

10%
10%

10%

10%
10%
10%
10%
10%
10%

10%

Solartron
Part No.

510000620
510090260
510090300
510090310

510090210
559600401

300670120

300670120

300670120

301200805
301201903
300651980
300651980

300540070

470120060
309506702
355900550
300584200
300584680

300584860

355500980
300584370
356020050

Solartron
Part No,

1720247060
172034700
172031000
172041000

172043300
172043300
172024700
172034700

172044700
172036800
172046800
172042200

195623900
172032200
198246801
169608501
160400536
169608501
169603405
169603304

160300450
160400549
173735600
172041000
172366800
198257801
160400537
172041000

172041000

172041000

172041000
172032200
172041000
172043300
172032200
172032200

172321200

General Description

CERM 50
CERM 1k
CERM 20k

CERM 100

MICA 390p s500v
MICA 390p 500v
ESTF 0.15 100V
CERM 0.047 25v

STYR 1000p 160V
CERM 100p 500V
CERM  33p 500V
CERM  0.047 25v

ESTF 0.01 100V

CERM  3,300p 500V
22 35V

CERM 0.047 25V

CERM 4700 500V
CERM 470p 500V

Zener 1o0v 0.4awW

Zener 9.1V 0.4wW

sD3
sSD3

sD3

WN807
3N163

WNBO07
WNB07

BC1l07
B8Cl07

SN74123N
SN74393N
SN74390N
SN7406N

LM301AH
Mono OP-07CJ
ADSO6LH
LM301AH

SN74159N
SN7445N
SN74156N
D125BP

SN7445N
SN741560M
D1258P
SN7414N

SN7407N
SN74L00N
SN7406N
SN74LCON

SN74175N
SN74175N
SN74123N
SN74L00N

SN74164N

Reed Relay
Reed Relay

Reed Relay
Reed Relay

Reed MRAS500
Reed MRAS500

Reed Driver Coll

14 pin DIL

24 pin DIL

Disconnect Pins

TOS Heatsink

Ceramic Beads 5.5mm length

—25%

10%
20%

+50%
—25%

20%
20%

§%

5%

Solartron
Part No.

130915000
130931000
130942000
130921000

250323900
250323900
225451500
241944700

210231000
241321000
241313300
241944700

225441000
241333300
266072200
241944700

241324700
241324700

300522760
300522160
300522160
300521340

300522160
300524990
300522160

300522160
300522160

300522160

300555380
300554530
300555380
300555380

300553320
300553320

510000980
510002150
510002140
510000760

510000620
510090310
510090260
510000620

510002180
510000500
5106001270
610002060

510000900
510001270
510002060
510001990

510000750
510001030
510000760
510001030

§10001310
510001310
510000980
510001030

510001150

301202201
301202201

301202201
301202201

300670120
300670120

309506702

300584680

300584740
355900550
300584200
470120060
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R18
R19
R20
R21
R22
R23
R24
R25
R26

R27

ci2

c16
c17
c1s
c19
c20

c21
ca3

C24

PCB 7

General Description
CACP 1k 174w
CACP 47k 1w
CACP pLY 1w
CACP 3.3k 3w
CACP 1k 1/4W
CACP 2.2k 174W
CACP 2.2k 174w
CACP 2.7k 174w
CACP 10k 1/4W
CACP 100k 1/4W
MEOX 22k 174w
CACP 4.7k 174w
CACP 22 172w
CACP 1k 1/4w
CACP 10k 1/4W
MEOX 380k 172w
MEFM 33k 178w
POWW 1.2k ew
MEOX 100k 1/4W
CACP 820k 1/4W
MEOX 100k 1/4W
MEOX 68k 1/4W
MEOX 33k 1/4W
CACP 22 174w
CACP 22 174w
CACP 100 174w
CACP 33 174w
CACP B20 172w
CACP 1M 1/4wW
CACP 8.2k 172w
MEOX 100k 174w
CERM 10k 1/3W
ESTF 0.1 160V
CERM 3300p 500V
ESTF 3300p 160V
ESTF 0.1 100V
CERM 33p So0vV
ESTF 0.015 100v
ESTF 3.3 100V
ESTF 680p 160V
ESTF 0.22 100V
ESTF 0.22 100V
CERM 0.1 25Vv
TAND 47 35v
TAND 220 iov
ALMS 4.7 350v
TAND 220 10v
CERM 0.1 25v
CERM 0.1 25V
CERM 100p 500V
ALMS 100 25v
ALMS 100 25V
1N3595
sSD3
5D3
Zener 15v 0.4w
Zener 15v 0.4W
Zener 3ov 0.4wW
MR856 Motorola
Zener 56V 0.4w
sD3
sD3

MRB56 Motorola

BAY72

MR350 Motorola

MR850 Motorola

MR856 Motorola

IN5821

PJL/7075/3

10%

20%
10%
10%
10%

10%

+50%
—25%

10%
20%

+50%
—10%

20%
+50%
—25%

+50%
—25%
20%
+50%
—20%
+50%
—20%

5%

5%
5%

5%

Solartron
Part No.

172031000
172544700
172561000
172033300

172031000
172032200
172032200
172032700

172041000
195651000
195642200
195634700

172012200
172031000
172041000
195453900

192743301
173731200
195651000
172058200

195651000
195646800

195643300
172012200

172012200
172021000
172013300
172328200

172061000
172038200
195651000

130641000
220351000
241333300
221333300
225451000
241313300
225441500
225463300
221326800
225452200

225452200
242051000

266074700
265482200
274564700
265482200
242051000
242051000

241321000
273581000

273581000

300523590
300522160
300522160
300524820

300524820
300521430
300525550
300521450
300522160
300522160
300525550
300524530
300525560
300525560

300525550

Cct.
Ref.

D27
D28
to

D31
D32

D35
TR1
TR2
TR3
TR4

TRS
TR6
TR8
TR9

TR10
TR11
TRI12

1IC1

Cct.
Ref.

D1
to
D4

SK

Cct.
Ref.

SK1

SKS
SKé

R16
R17

R19
R20

General Description
INS821

sSD3

Zener 120V 5w
Zener 5.6V 0.4W
Zener 75V 5w
2N3439

BC107

BFT198

u1897

BFT198
TP 54
2N3439
8C107

BCY70
TIP50
TIPSO

LM3isH
LM301AH
LM301AH
mMcC7818CP

MC7918CP

RmMé6
45mm

RM10 Choke
RM10 Choke
RM6 Choke
RM6 Choke
TOS Heatsinks

Disconnect PIns
Ceramic Beads

PCB 10

General Description

MA2801R LED

Bottom Entry Vertical PV

PCB 11

General Description

16 way DIL
Cannon 50 way
16 way DIL
16 way OIL

Disconnect Pins

PCB 12
General Description
CACP 4.7k 1/4W
CACP 330 174W
CACP 150k 1/4W
CACP 47k 1/4W
CACP 4.7k 1/4W
CACP 470 1/4W
CACP 470 174w
CACP 4.7k 1/4W
CACP 330 1/4W
CACP 150k 1/4W
CACP 47k 1/4W
CACP 4.7k 1/4W
CACP 10k 174w
CACP 10k 1/4W
CACP 330 174w
CACP 4.7k 1/4W
CACP 47k 1/4W
CACP 68k 1/4wW
CACP a7k 174w
CACP a7k 1/4W

10%
5%
10%

10%
10%
10%
10%

10%
10%
10%
10%

10%
10%
10%
10%

10%
10%
10%
10%

10%
10%
10%
10%

Solartron
Part No.

300522160

300525580
300521450

300552670
300553320
300555440
300553800

300555440
300555350
300552670
300553320

300553590
300555450
300555450

510090210
510000620
510000620
510090340

510090350

309608702
309608804

309508601
309508601
309507001
309507001

300584200
355900550
470120060

Solartron
Part No.

300750090

352501680

Solartron
Part No,

300584860
352550110
300584860
300584860

355900550

Solartron
Part No.

172034700
172023300
172051500
172044700

172034700
172024700
172024700
172034700

172023300
172051500
172044700
172034700

172041000
172041000
172023300
172034700

172044700
172046800
172044700
172044700
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Cct.
Ref,

c1
to

cé

c7
cs

co

clo
Ccl1
c12

D1
D2

TR1
TR2
TR3
to

TRS

TR6
TR7?7
TRS8

Cct.
Ref.

TH1
c1

General Descripticn

D1 to D4 IN40O7

Cct.
Ref.

R1

SKA
SKB
SKC
FS1
SA

T1

PL
PL

7.8

CERM 220p 500V 20%
CERM 10p 500V 20%
CERM 10p 500V 20%
CERM 0.047 25Vv +50%
—25%
CERM 0.047 25v +50%
—25%
CERM 33p 500V 20%
CERM 10p 500V 20%
CERM 100p 500V 20%
sSD3
sD3
BCY70
BC107
BCY70
B8C107
BCY70
BC107
Horlzontal Amp Sockets
PCB 13
General Description
VA1104 +50%
ALME 190 400V —25%
Disconnect Pins
MAIN ASSEMBLY

General Description
Zenamic Voltage Suppressor Z10L471

Front Input
Rear Input
Mains Filter
800mA
Mains On/Off
Transformer

Escutcheon
Bush

Ext. Ref. Terminal Post 4mm Red
Ext. Ref. Terminal Post amm Black

Fuse Link 20mm

14 way DIL
16 way DIL

14 way 3M Cable
16 way 3M Cable

Slo-Blo

Solartron
Part No.
241322200
241311000

241311000
241944700

241944700
241313300
241311000
241321000

300522160
300522160

300553590
300553320

300553590
300553320
300553590
300553320

352501700

Solartron
Part No.

161000024
274882200

300524990
355900550

Solartron
Part No.

110024080

352105010
352105010
550000990
360206010
377000290
308610501

420610050
418600101

355100510
355100500

360106310

351314050
351316010

480095330
480095440

PJL/7075/3
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o SECTION 8 Setting-up and Calibration

SETTING UP AND CALIBRATION

INTRODUCTION

This section provides a comprehensive setting-up and calibration procedure which may be
necessary after rectification andfor a component replacement on the Digital Voltmeter.

o It is divided into two parts as follows:-

1)  Setting-Up Procedures

These involve partial strip down of the instrument in order to effect initial
adjustments of the circuit parameters.

2)  Calibration Procedures

The final adjustments provide an instrument performance which is compatible
with the specification published in Part 1, Section 2 of this manual. For normal
calibration only Part 2 of this section should be followed. Where an instrument

i fails a calibration, or has undergone rectification and/or a component replacement,
it is advisable to carry out the full procedure detailed in this section.

NOTE: It is essential when carrying out setting-up or final calibration procedures that they
be completed and carried out in the order given.

o

—

—

i

IMM/7075/1 8.1




8.2

TEST EQUIPMENT

The test equipment used must have an accuracy/uncertainty equal to or better than
that shown in the calibration tables.

The test equipment listed below should be available to perform the following procedures
correctly.

a)  Mains Isolation Transformer

b)  Variac.

c) Digital Voltmeter (e.g. Type 7040).

d}  Oscilloscope plus x 10 probe (e.g. A100).

e) D.C. Voltage Standard.

f) A.C. Voltage Standard (e.g. Hewlett Packard 745A).

g) Resistance Standard 10082 to 10MS2 (e.g. ESI DB62 or ESI RS624
and separate 10MS2 Standard).

h)  Voltage Divider (e.g. ESI RV722).

additional items required.

S-terminal input lead

Cannon plug (Connect pins 10, 12, 14 and 42 together).

PART 1— SETTING-UP PROCEDURES

PRELIMINARY

1. Prepare the instrument as follows:-

CAUTION: THE INSTRUMENT SHOULD BE DISCONNECTED FROM
THE MAINS SUPPLY BEFORE ANY ATTEMPT IS MADE
TO REMOVE THE TOP COVER.

BEWARE OF GUARD POTENTIAL ON THE GUARD PLATE
WITH THE TOP COVER REMOVED.

BEWARE OF MAINS POTENTIAL ON THE POWER SUPPLY
WITH THE TOP COVER REMOVED.

a) At the top corners, on the rear of the instrument, remove the screw securing each
buffer.

b) Remove the two buffers.

c) Remove the top cover by sliding it away from the front panel.

2. Check that the correct fuse is fitted as indicated beside the fuse holder.

IMM/7075/1
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POWER SUPPLY SWITCHING WAVEFORM

1.

Connect the 7075 to the mains isolating transformer, as shown in Fig 8.1

L TRANSFORMER VARIAC
o 'y
) i
: i 119) 4 o L
1
MAINS INPUT : i : : TO 7075
}
X i
N ' i L o N
E
o o E
Fig 8.1
2, Set the variac for minimum output.
3. Connect a voltmeter between TP2 and input negative on pcb 7.
4, Connect an oscillescope via a x 10 probe to TP3 on pcb 7 and input negative.
5. Switch on the instrument,
6. Adjust the variac for 60V input and check the following:.
a) A display should begin to appear on the instrument under test.
b) A reading of S0V £15V on the voltmeter, and
c) A 60V p/p amplitude waveform on the oscilloscope.
7. Adjust the variac for 120V input.
8. Check that the voitmeter reading is 60V +10V.
9. Increase the input to 240V.
10. Check that the switching waveform is within the limits shown. (Fig 8.2)
Rise time Fall time
less than —» 4— less than
100 ns L 2us
FIG. 8.2 Switching Waveform
JMM/7075/1 8.3



11  Disconnect the oscilloscope from TP3 and connect to TP4.

12. Check that the display is 30V p/p 3V p/p and 46ustSus duration. The difference
between two half cycles must not exceed Sus.

13. Disconnect the oscilloscope from TP4.

14. Disconnect the voltmeter from TP2, =

RAIL CHECKS
1. Connect a voltmeter to TP20 (+30V) and adjacent OV pin on pcb 6.

2. Adjust RV1 on pch 7 for a voltmeter reading of 30V 0.1V

3. Vary the mains input between 120V and 260V.
4,  Ensure that the reading does not change by more than £0.2V from that in operation 2.
3. Adjust the mains input to 230V,

6. Switch off the instrument under test.

7. Disconnect the voltmeter from TP20 and the OV pin,

The Table 8.1 below summarises the voltage rails in the instrument. These need not be checked
unless a fault is suspect.

E

Table 8.1 wl
AREA RAIL VALUE
FLOATING RAILS +30V +30vV to.1v J
PCB 6 +20V +20.5VE 15V ’
(measure with respect +21V +21v tav
to OV floating) +18V +18v t 1V |
-~ 18V -8V *1v o
-21V —-21v v
- 20V -20vV *1v
- 30V -30v *1v
+5V +5V__tosv J
EARTHY RAILS + 180V +175V ts5v
PCB 7 +5V +5v  t0.5v
(measure with respect - 18V —18v t3v J
to OV) i)
i
84 PIL/7075/3 J
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EARTHY LOGIC CHECKS
1. Remove the plug from SK7 on pcb 6.

2. Switch on the instrument,
3. Select the following modes: D.C., LOCAL, 20ms, REP.

4. The display should read +0.000000V.

CLOCK OSCILLATOR ADJUSTMENTS
| Switch S1 to 50Hz operation.

2. Connect a voltmeter between TP7 (+ve) and TP10 (-ve) OV on pchb 2.
3. Adjust C4 on pcb 2 for a reading of 2.2V £100mV on the voltmeter.

4, Disconnect the voltmeter from TP7 and TP10,

CONVERSION TO 60Hz OPERATION (operate instrument from a 60Hz supply)
1. Onpcb 2link TP8 to TP10.

2.  Connect a voltmeter between TP7 (+ve) and TP10 (-ve).
3. Adjust C4 on pcb 2 for a reading of 2.2V £100mV on the voltmeter.

4.  Reset the forcing waveform as in operation 8 of the floating checks.

INTEGRATION TIMES
1. Press the TEST button on the instrument front panel, the display should read 00.000V.

On selection of the integration rate buttons the appropriate readings should be displayed:-

Integration time Display reading
ImS +00.00V

20mS +00.000V
100mS +00.0000V

1s +00.00000V

10s +00.000000V *

* It may be necessary to wait up to 10s before the last zero appears.

ANNUNCIATOR CHECKS
1. Release the TEST button.

2. Select the 1s integration time.

IMM/7075/2
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3. Press the SINGLE SAMPLE button once.

4,  The BUSY annunciator should illuminate for approximately 1 second.

5.  Select REP.

6. Select RATIO, check that the RATIO annunciator is illuminated. J
7.  Release RATIO.

8. Select AC, check that the AC annunciator is illuminated. uJ
9. Select 2, check that the k§2 annunciator is illuminated,

10. Select RATIO, check that the RATIO annunciator is NOT illuminated. (with $2 selected) J

11. Release the RATIO button.

12. Switch off the instrument.

13. Reconnect the plug to SK7 on pcb 6.

FLOATING CHECKS  Self-check system and forcing waveform

1. Switch on the instrument.

2. Select the 100ms integration time and D.C. mode.

3. Select TEST. The display should read 07.0000V 0.1V,

4, Press the STEP button. The display should now read 00.0000V £20mV.

5. Adjust RV202 (10V ZERO) on pcb 5 as necessary for a reading of 00.0000V *1mV.
6. Set RV203 on pcb 5 fully clockwise.

7. Connect an oscilloscope between TP5 and TP7 (0V) on pcb 6.

8. Adjust RV203 until the waveform is 20us *2us duration.

9. Disconnect the oscilloscope from TP5 and TP7.

AlO. Press the STEP button. The display should read 10.0000V £3V.

11. Press the STEP button again. The display should now read 10.0000kS2 +2002.

12. Press the STEP button once more.

13. All the bars in all the positions should be displayed, (a row of 8’s).

14. Release the TEST button.

IMM/7075/1
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INPUT AMPLIFIER

10.

11,

13.
14.
15.

16.

19.

20.

IMM/7075/1

Select the Is integration time button,
Fit the 2-terminal cables to the front panel input socket and short circuit the leads.
The display should read within the limils £20uV.

Check that the uV zero control can be adjusted to obtain a reading within
the limits * 8uV.

Finally adjust the pV zero control for a reading of zero, or as near zero as possible.
Remove the short circuit.
Connect a 1MS2 resistor across the input terminals,

The display should settle to less than £ 70uV. Disconnect the 1MS2 resistor from the
input terminals.

NOTE: If available, the use of a 1MS2 resistor enclosed in an input plug removes the
effects of movement near the input cable.

Connect a voltmeter to TP14 and OV on pcb 6.
Apply -10V to the 7075 input noting the voltmeter reading at TP14,

Apply +10V to the instrument input. Ensure that the voltmeter reading does not
exceed that in operation 10., above, by more than 15mV.

Disconnect the voltmeter from TP14 and OV.
Note the instrument display reading.
Connect a 1 M$2 resistor in series with the high input and the DC source,

The display reading should be within £50 bits of that in operation 13.

Repeat operations }3, 14, 15 at the rear input socket on the instrument with a negative voltage.

Remove the DC source.
Remove the input lead from the rear socket,
Disconnect the resistor fitted in operation 14.

Connect the input lead to the front panel input socket.

8.7



8.8

NOISE CHECK

1. Ensure the 1s integration rate is selected.

2. Short circuit the input leads and adjust the 4V zero control for a reading as near
to zero as possible,

3. Select the 100ms rate.

4.  The display should not exceed £1 bit for 10 seconds.
5. Select the 20ms rate.

6. The display should not exceed *2 bits for 10 seconds.

REFERENCE ADJUSTMENTS
A DC Standard should be used for the reference and ratio checks.

1. Fit the Cannon plug to the systems interface socket SK1 at the rear panel of the
instrument to command the 10V range remotely. (refer to additional Test Equipment, see page 8.2)

2. Select the 1s integration ratio.

3, Adjust RV202 (10V zero) on pcb 5 for a display reading of zero £5 bits.
4, Remove the short circuit from input leads.

5. Apply -10V to the input

6.  Adjust RV301 (-10V Cal) for a reading of -10.0000V £20 bits.

The total scatter on readings with £10V input to the instrument should not exceed 4 bits,

If RV301 does not have enough adjustment, links A to K will require re-adjustment. Normally
adjustment of links A, B or C will be sufficicnt. However if the Zener D301 has been changed it
may be necessary to adjust some of the other links; this is best done by successive approximation
bearing in mind the weighting of each link (see Fig. 6.9).

RATIO CALIBRATION
1. Select RATIO and the 100ms integration rate buttons.

2. Apply the voltages in Table 8.2 to the external reference terminals located on the
rear panel of the instrument and to the input socket on the front panel.

Table 8.2
TEST INPUTS
EXT REF FRONT PANEL [OPERATION READING | BITS | NOISE
TERMINALS [INPUT * BITS
1 + 10V - 1ov RV503 (RATIO CMR) - 10.0000V| 3 1
2 + 2V - 2V RV501 (RATIO ZERO) - 10.0000V| 5 3
3 Repeat tests 1 and 2 as necessary
4 + 10V +10V RVS502 (RATIO CAL) + 10.0000V 3 1
5 + 2V + 2V RV302 (RATIO CAL BAL) | + )0.0000V 5 3
6 Repeat tests 4 and 5 as necessary
PJL/7075/3
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3. Release the RATIO button.
4, Remove the DC source.
5. Remove the external reference leads.

6. Remove the 10V range command plug from SK1.

COMMON MODE

DC REJECTION

1. Connect the instrument as shown in Fig . 8.3

+o o HIGH
1IMQ
7075 INPUT
500V
Low
Fig 8.3 —-© —p MAINS EARTH

2, Apply 500V to the instrument.

3. The reading on the display should not exceed 10mV.
4.  Remove the DC source.

5.  Disconnect the 1M resistor.

DC RANGE CALIBRATION

10V RANGE

1. Select the 1s integration rate.

2. Command the 10V range remotely.

3.  Short circuit the input leads.

4. Adjust RV202 (10V ZERO) for a reading of 0.00000V %1 bit.

5. Remove the short circuit from the input leads.

6. Apply -10V to the input.

7.  Adjust RV301 (-10V Cal) for a reading of -10.00000V 35 bits.

8. Apply +10V to the input.

9. Adjust RV201 (+10V Cal) for a reading of 10.00000V %5 bits.

Repeat operations 6 to 9 as necessary.

JMM/7075/1
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8.10

LINEARITY

1.

With the 10V range commanded and the 10V DC Standard and Decavider connected
to the input terminals, check the linearity in accordance with Table 8.3

Table 8.3
INPUT READING TOLERANCE

(bits)

10V 10.00000V r3
A% 9.00000V +3
8V 8.00000V +3
v 7.00000V 3
6V 6.00000V t3
5V 5.00000V 3
4V 4.00000V +3
3v 3.00000V +3
2V 2.00000V +3
1v 1.00000V +3
0.1V 0.10000V 2
0.01v 0.01000V +2
0.001Vv 0.00100V +2
ov : 0.00000V +2

Repeat for negative values using the same voltage source.

Increase the DC source to the Decavider to +100V, adjusting the Decavider for a display
reading of +10.00000V £} bit on the instrument under test.

Change the Decavider output to 13.90000V.

Ensure the 7075 display reading is 13.90000V 13 bits,
Repeat operation 3 to 5 for negative polarity.
Remove DC source.

Remove the 10V range command plug from SK1.

IMM/7075/1




F

10mV AND 1V RANGE CALIBRATION

1.

Select the s integration rate.

2. Short out the input leads.

3. Adjust the uV zero control for a zero reading on the display.

4, Remove the short circuit.

S. Apply the voltages as per table 8.4., using a DC standard and Decavider.

Table 8.4
TEST INPUT OPERATION READINGS
VALUE * bits

1 - 10 mV RV 103 (10mVDC) 0.010000V 1
2 - 100mV RV 102 (100mVDC) 0.100000V 2
3 -1V RV 101 {1V DC) 1.000000V 5
4 Repeat tests ] to 3 as necessary

6. Apply similar positive inputs and check that the readings obtained for the two polarities do

not differ by more than:

a) 14V on the 10mV range.
b) 4V on the 100mV range.

c) 24uV on the [V range.

100V AND 1000V RANGE CALIBRATION

L.

2.

PJL/7075/3

Apply -100V to the 7075 input direct from the DC source.

Adjust RV1 on pcb 5§ (160V DC) for a reading of —100,0000V * 20 bits

Increase the input to -1000V. The display should settle to -1000.000V £50 bits.

The drift after 1 minute should be less than +5 bits.

Remove the DC source.
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AC CALIBRATION

1.

Connect the AC standard to the instrument.

2. Select the AC and 20ms modes.
3. Apply the voltages in Table 8.5
Table 8.5
TEST INPUT FREQUENCY | OPERATION READING
VALUE ¥ bits
1 v 1 kHz RV706 (1V LF) 1.0000V 3
2 0.15V 1 kHz RV705 (AC ZEROQ) 0.1498V 1
3 0. 5v 1 kHz Check 0.5000V 5
4 v 10 kHz " 1.0000V 10
5 v 100 kHz " 1.0000V 30
6 0.15V 100 kHz " 0.1500V 20
7 0. 1v 1 kHz RV704 (100mV LF) 0.10000V 3
8 0.01V 1 kHz Check 0.01000V 5
9 0. 1V 100 kHz " 0.10000V 30
10 1ov 19¥ kHz RV702 (10V L.F) 10.000V S
11 1ov 100 kHz C736 (SET HF) 10.000V 30
12 10V 10kHz Check 10.000V 10
13 1oov I kHz o 100.00V 10
14 100V 100 kHz " 100.00V S0
15 100V 10 kHz " 100.00V 15
16 800V 1 kHz RV703 (1000V LF) 800.00V 8
17 500V 100 kHz Check 500.00V 50
18 150V 10 kHz " 150.00V 10
Repeat tests 1 and 2 as necessary
4. Remove the AC source.
S. Short circuit the input leads.
6. The display should be less than 50 bits .
7. Remove the short circuit.
8. Select the Is integration time.
9. Apply 1V at 10Hz.
10. The display should be 1.00000V +350 bits.
11. Select the 20ms integration time.
12. Press the TEST button.
8.12 JMM/7075/1
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13. Press the STEP button twice.

14. The AC self check reading should be displayed.

15. Adjust RV70] (10V AC SELF CHECK) on pcb 5 as necessary for a reading of
10.000V %50 bits.

16. Release the TEST button,

17. Disconnect the input lead from the instrument.

OHMS CALIBRATION

1. Select the OHMS mode.

2.  Connect the 5 terminal lead to the front panel input socket.

3. Short circuit 4 terminals (Leaving the DC low *“black™ terminal floating).

4, Adjust Rv604 (OHMS ZERO) on pcb 6 for a reading of less than 152.

5. Remove the short circuit.

OHMS RANGE CALIBRATION

1. Connect the resistance standard to the instrument and carry out checks as per
Table 8.6
Table 8.6
TEST INPUT OPERATION READINGS
VALUE ¥ bits

1 10 k2 RV601 (SET 10 kf2) 10.00000 k§2 10
2 10 M2 RV603 (SET 10 MS2) 10000.00 k2 30
3 1 MQ2 RV602 (SET 1 Mf2) 1000.000 k2 10
4 Repeat tests 1 to 3 as necessary

5 1k&2 Check 1.000000 k2 20
6 13.? k§2 o 13.90000 kS2 25
7 100 k2 " 100.0000 k 2 70
2. Repeat test 6 of Table 8.6 using the rear input socket

3. Disconnect the resistance standard from the instrument.

4, Disconnect the input lead.

S. Switch off the instrument.

This concludes the setting up of the DVM and it should now be followed by a full calibration.

IMM/7075/1
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8.14

PART 2 - CALIBRATION PROCEDURES

INTRODUCTION

The following calibration is basically the final calibration to which all instruments are
subjected prior to despatch from the factory.

For the greatest accuracy the DVM top cover should be removed and its calibration cover,
Part No. 70759D, fitted. Failing this, allowances must be made for variations in the working

temperatures.

See Appendix for details of calibration cover.

PRELIMINARY PROCEDURE

For the following checks the DVM will have its top cover removed and be fitted with its
calibration caver (if available).

1. Prepare the instrument as follows:-

CAUTION: THE INSTRUMENT SHOULD BE DISCONNECTED FROM
THE MAINS SUPPLY BEFORE ANY ATTEMPT IS MADE
TO REMOVE THE TOP COVER.

BEWARE OF GUARD POTENTIAL ON THE GUARD PLATE
WITH THE TOP COVER REMOVED.

BEWARE OF MAINS POTENTIAL ON THE POWER SUPPLY
WITH THE TOP COVER REMOVED.

a)

b)
c)

At the top corners on the rear of the instrument, remove the screw securing
each buffer.

Remove the two buffers.

Remove the top cover by sliding it away from the front panel.

2. Check ihat the correct fuse is fitted as indicated beside the fuse holder:

For calibration procedures to be carried out at 20°¢, it is essential that the following test
equipment or its equivalent is available.

TEST EQUIPMENT

a)  Guildline Standard Cell plus stand-by power supply.

b) Cambridge Potentiometer with 2V and 4V primary cells.
c)  Sullivan Volts ratio box.

d) Cropico Null Detector.

e) DC Source (COHU)

f)  Resistance standard 10£2 to 10MS2.

g. Temperature control conditions.

additional items required.

IMM/7075/1
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S-terminal input lead

Cannon plug (Connect pins 10, 12, 14 and 42 together).

It should be noted that if the calibration equipment used does not meet the uncertainty
specification of the items listed, the Limits of Error specified in Section 2 of this manual
will not be achieved. Measurements made with the dvm after such recalibration therefore,
while exhibiting errors no worse than those specified, will be related to the calibration
equipment rather than to the internationally agreed volt.

CALIBRATION

The calibration sequence must be carried out in the order given. Calibration should be
carried out at an ambient temperature 20°C +1°C after a warm-up period of at least
2 hours with the calibration cover fitted.

CALIBRATION AT 20°C
1. Fit the 7075 with its calibration cover.

2. Switch on the instrument at least 2 hours before commencing calibration.
3. Command the 10V range remotely, via the rear connector socket SK1.

4. Select 1s integration rate, DC and REP.

S. Connect the 2-terminal lead to the front panel input socket.

6. Short circuit the input leads.

7. Adjust RV202 (10V zero) for a reading of zero +1 bit.

8.  Remove the short circuit.

9. Apply -10V to the input lead.

10. Adjust RV301 (-10V) for a reading of -10.00000V 13 bits.

11.  Apply +10V to the input.

12. Adjust RV201 (+10V) for a reading of 10.00000V %3 bits.

13. Repeat operations 9 to 12. as necessary until the readings meet the limits specified.
14. Select RATIO.

15. Apply the voltages as per Table 8.7

Allow time for the 7075 readings to stabilize after each change of reference voltage.

JMM/7075/1
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Table 8.7.
TEST INPUTS .
EXT REF FRONT PANEL | OPERATION READING |* BITS| NOISE
TERMINALS| INPUT L BITS
i + 10 - 10V RV503 (RATIO CMR) — 10.00000V| 20 4
2 + 2 - 2V RV501 (RATIO ZERO) — 10.00000V| 50 20
3 Repeat test 1 and 2 as necessary
4 + 10V + 10V RV502 (RATIO CAL) +10.00000V | 20 4
5 + 2V + 2V RV302 (RATIO CAL BAL) | + 10.00000V{ SO 20
6 Repeat test 4 and 5 as necessary
16. Remove the external reference leads.
17. Release RATIO.
18. Recheck tests 6 to 12, allowing time for the display readings to stabilize.
19. Remove the 10V range command plug from socket SK1.
D.C. RANGE - CALIBRATION
1. Connect the 7075 low input terminal to earth.
2 Short circuit the input leads.
3. Adjust the 1V zero control for a display reading of zero.
4 Remove the short circuit,
5. Apply the voltages as per Table 8.8
Table 8.8
TEST INPUT OPERATION READING
VALUE * bits
1 - 10mV RV103(100mV DC) -- 0.010000V 1
2 + 10mV Check 0.010000V 1
3 -~ 100mV RV102 (100mV DC) — 0.100000V 2
4 + 100mV Check 0.100000V 2
5 -1V RV101 (IVDC) — 1.000000V 4
6 + 1V Check 1.000000V 4
7 Repeat tests | to 6 as necessary
8 - 1000V RV1 (100V DC) — 1000.000V 5
9 + 1000V Check 1000.000V 5
10 - 100V Check -- 100.0000V 8
+ 100V Check 100.0000V 8
6. Disconnect the input lead from the instrument.
Note: Adjust for equal readings. Share any deviations equally between readings.
8.16 IMM/7075/1
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OHMS RANGE CALIBRATION

1. Connect the 5-terminal lead to the front panel input socket.

2. Select the OHMS mode.

3. Apply the resistance values as per Table 8.9

Table 8.9
TEST INPUT OPERATION READINGS
VALUE ¥ bits

1 10k$2* RV 601 (SET 10k§2) 10.00000K2 5

2 10MQ2 RV 603 (SET 10M2) 10000.00K$2 10

3 IMQ RV 602 (SET 1MQ) 1000.000K$2 5

4 Repeat tests 1 to 3 as necessary

5 100 k2 100.0000K$2 20

6 1k 1.000000K 2

7 10 Q 0.010000K$2

* Note: Allow 5 minutes for 7075 reading to stabilize.

4, Disconnect the cable fitted in operation 1.

PJL/7075/3
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8.18

AC RANGE CALIBRATION

1. Connect the 2-terminal lead to the front panel input socket.

2, Select AC and the 100ms integration rate.
3. Apply the voltages as per Table 8.10

Table 8.10
TEST INPUT FREQUENCY | OPERATION READING
VALUE ¥ bits
i v 1 KHZ RV 706 (1U L.F) 1.00000V 20
2 0.15V 1 KHZ RV 705 (AC ZERO) 0.14980V 10
3 Repeat tests 1 and 2 as necessary
4 1V 10 KHZ 1.00000V 100
5 v 100 KHZ 1.00000V 300
6 0.15V 100 KHZ 0.15000V 150
7 0. 1V 1 KHZ RV 704 (100 mV L.F) 0.100000V 20
8 0.1V 100 KHZ 0.100000V 400
9 0.01V 1 KHZ 0.010000V 50
10 10V 1 KHZ RV 702 (10V L.F) 10.0000V 20
11 10V 100 KHZ - C736 (SET H.F) 10.0000V 400
12 10V 10 KHZ 10.0000V 100
13 1. 5V 10 KHZ 1.5000V S0
14 100V 1 KHZ 100.000V 20
15 100V 10 KHZ 100.000V 100
16 100V 100 KHZ 100.000V 300
17 15V 10 KHZ 15.000V 50
18 750V 1 KHZ RV 703 (1000V L.F) 750.00V 20
19 750V 10 KHZ 750.00V 100
20 200V 100 KHZ 200.00V 200
21 150V 10 KHZ 150.00V 50
22 10V 100 KHZ 10.0000V 300
Notes:
1.  Test 18, allow time for reading to settle.
2, Test 11. Adjust C736 as necessary for best overall frequency response.
3. Test 22. Check Test 18 does not produce any significant changes to Test 11 readings.

This concludes the calibration of the DVM.
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Parallel BCD Interface
SECTION 9 Unit 70./54

SYSTEMS USE

The addition of a Parallel BCD Interface Unit (70754) permits the use of the dvm in a data logging
or automatic test system. Full remote control of the front panel controls (except POWER) is possible
and the interface provides display information and the various control signals necessary in such systems.

The interface can be considered as a two-part unit. One section enables the external system to
command all measurement decisions, obviating the need for manual selection. The other section, pri-
marily concerned with the output of measurement data, also generates gating and steering signals to
control the use of the data within the external system.

CONNECTION

The Paralle]l BCD Interface Unit mates directly with the dvm rear Cannon socket, being secured by
two captive screws (sec illustration on facing page). In the ensuing notes all pin designations refer to
the Interface Unit SKB. For those users with systems based on the Solartron Master Series of instru-
ments, a Cannon/BICC Burndy adaptor cable (70758G) is available as an optional accessory.
Connection details for SKB and for the adaptor cable, are given in thc table at the end of this
Section.

Note:  If a Parallel BCD Interface Unit is fitted but not connected to an external system, front panel
selection of REMOTE will cause the instrument to revert to 10s integration, dc volts opera-
tion (100ms il 70758G is fitted).

— INTERFACE
- UNIT 70754
-
!
|
! .
! | 20 »|
! DVM SK1
' /
|
|
|
\
\
\ 1 \ CANNON / BICC - BURNDY
\ ADAPTOR CABLE (70758/6)
PLA SKB
A
LOGIC LEVELS
All signals unless otherwise stated conform to the following logic levels:
Input:
High (Logic‘l’) = +2.4V<-'1I’<+5V at 100uA
Lo (Logic ‘0") = —0.5V<'0’<+0.5V at 5SmA ‘sink’
Output:
High  (Logic 1) + 2.4V <*‘1’<+ 6V from 6kS2 source
Low (Logic0) -0.5V<*‘0’'<+0.5V at 10mA sink.
PIL/7075/3 9.1
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SAMPLE

A measurement is initiated by one of two SAMPLE commands originating in the external system.
These are:-

CONTACT SAMPLE Contact closure between pins 39 and 37 (0V) with < 2ms
contact bounce.

PULSE SAMPLE A positive pulse applied to pin 40, of amplitude between +3V
and +8V and duration > 10pus.

SAMPLE occuring during a measurement cycle will have no effect.

Note: If FRONT PANEL LOCKOUT command has not been received but the instrument is in
Remote operation as a result of selection of the REMOTE push button, the SAMPLE push
buttons are still effective. Selection of REP in this instance will inhibit any remote SAMPLE
commands.

At the end of scan the channel lines are usually open circuit. Depending on the last operating
range, either Commanded or Autorange, the display at this time may ‘flash’. This is not necessarily
an indication of instrument overload but merely warns the user that the displayed reading (i.e. the
last digitised measurement) is no longer representative of the signal present at the input terminals.
This should not cause any concern, the next SAMPLE Command automatically updating the display
but the effect can be prevented by connecting a 10MS2 resistor across the input terminals. However
if measurements of resistance or of voltages having a high source impedance are being made, the effect
of this extra resistance must be taken into account.

IMM/7075/1



OUTPUT INFORMATION

E

DISPLAY DATA

The numerical display data, 6'2 decades in BCD form, is available for use at the 50 way output
socket. For details of pin connections reference should be made to the throw-clear connection table
at the end of this Section. Output data full scale is normally 1400000 but this can be reduced to
999999, if required, by means of a link in the Interface Unjt. When operating on the shorter integra-
tion times unused decades are presented as zeroes.

POLARITY
The polarity of a reading is coded on pins 26 and 27 of the connector, with the following sig-
nificance:-
Pin 26 Pin 27 Polarity

0 1 Negative (-)

| 0 Positive (+)

0 0 AC/S) (Polarity not applicable)
RANGE

There are two possible types of Range Gutpul codes, one of which is related to the range input
code:

RANGE OUTPUT CODE

(4) (2) )
Pin30  Pin31  Pin32 vV DC V AC OHMS
0 0 0 1000V 1000V 10MS2
0 0 ] 100V 100V IMQ
0 I 0 10V 10V 100K
0 1 1 v v 10k ]
! 0 0 100mV 100mV 1KQ J
1 0 1 10mV * 10082 J
! 1 0 * . 109
l 1 l * & #* J

* Code not applicable

The other type is arranged such that the integer value of the displayed data (6% decades) is related
to the measurement as in the following, where N is the output code decimal value:-

E & _

Measurement = Reading (as an integer) x 10"V or k2.

IMM/7075/1 9.5
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INPUT INFORMATION

The following input commands can be accepted from the external system. Command signals enter
the instrument via the 50 way rear panel connector while either front or rear input socket may be
used for the measurement leads.

CONTROL

External commands are effective only when the instrument is in REMOTE operation, either as a
result of selection of the REMOTE push button or on receipt of FRONT PANEL LOCKOUT com-
mand from the external system - the latter overriding any selection made with the push-button.
FRONT PANEL LOCKOUT is effected as follows:-

Pin 38 FRONT PANEL

LOCKOUT
0 Yes
| No
When FRONT PANEL LOCKOUT is commanded all front panel controls (except POWER) are
disabled.
FUNCTION
The measurement mode is commanded on pins 42, 43 as follows:-
Pin 43 Pin 42 FUNCTION
1 1 DC
(o] 1 AC (RMS)
1 0 (9}
0] 0 CHECK

RATIO OPERATION

Ratio measurement in DC or AC (RMS) mode (not available on 2) is programmed on pin 41. (An
external reference must be applied to the rear input terminals as normal).

Pin 41 RATIO

COMMANDED
¢} Yes
1 No

9.2 IMM/7075/2
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INTEGRATION TIME

The pins employed for Command Integration Time are 44, 45 and 46, selection being made wiih a
1 2 4 BCD code as follows:

) 2 (1) COMMANDED

Pin 44 Pin 45 Pin 46 INTEGRATION TIME
0 1 1 Ims (3 x 9s) )
1 0 0 20ms (4 x 9’) J
1 0 1 100ms (5 x 9%) |
1 1 0 Is  (6x9%) o
I 1 1 10s (7 x 9’s) -

Other codes will give 1ms integration time.

On AC (RMS) codes 110, 111 give the stated integration time but resolution remaijns at 5 x 9’s
as for code 101,
RANGING

Autorange can be inhibited by setting pin 47 High, while Command Range signals, in [ 24 BCD
form, are applied to pins 48, 49 and 50 as shown in the table.

E . B B

tables in Section 2, the instrument’s ability to autorange out of trouble being inhibited.

It should be noted that when operating on command range overload protection is as stated in the J

INPUT RANGE COMMAND CODES

E_

(4) 2) (1)

Pin47 | Pin50 | Pind9 | Pin48 Vv DC V AC OHMS
I 0 0 0 1000V 1000V 10MS2 W_l

1 0 0 1 100V 100V 1MQ
1 0 1 0 10V 10V 100kS2 J
1 0 1 1 v v 10k i
1 1 0 0 100mV 100mV 1k J
1 1 0 1 10mV 100V 10082 |
1 [ I 0 AUTORANGE 10 ..J
i 1 1 I AUTORANGE ,
J

If a Low is applied to pin 47, Autorange is enabled and Command Range signals will have no effect.
A SAMPLE Command is, however, necessary to initiate an Autorange sequence.

JMM/7075/1 9.3



[
{
The 6% decade range output BCD is given in the following table:-
é
b ) (2) )
Pin 30 Pin 31 Pin 32 Voltage Range Resistance Range N
. 0] 1 0 10 000kS2 2
-
0 1 1 1000V 1 000k§2 3
Lm 1 0 0 100V 100k2 4
1 0 1 10V 10k$2 5
s 1 1 0 v 1kQ 6
) 1 1 1 100mV 10082 7
}
b 0 0 0 10mv 100 ®)
If a full scale of 5% decades has been selected, the value of N can be reduced by 1, maintaining the
above relationship, by means of a link in the Interface Unit.
-
; This is illustrated in the modified (5'% decade) table:-
e (4) (2) M
Pin 30 Pin 31 Pin 32 Voltage Range Resistance Range N
0 0 1 10 000kS2 1
katn
0 1 0 1000V 1 000k 2
! 0 | 1 100V 100k§2 3
1 0 0 10V 10kQ2 4
i 1 0 1 v 1k2 5
-
i 1 0 100mV 10082 6
i 1 1 1 10mV 109 7
Lo
: FUNCTION
| The Output mode code is identical to that for Command mode, the relevant pins being 28 and 29.
e Pin28 | Pin29 | FUNCTION
; 1 1 DC
i
b 0 1 AC (RMS)
j 1 0 Q
“ 0 0 CHECK
-

1
la 9.6 IMM/7075/1




PRINT COMMAND PULSE (Pin 33)

At the end of a measurement pin 33 goes High for between 10 and 30us, providing an alternative
PRINT command for those systems requiring a pulse input.

Both PRINT command pins are held at logic level '0’ when REP is selected.

PRINT COMMAND LEVEL (Pin 34)

During a measurement pin 34 is Low, having been set to ‘0> after SAMPLE command. After
the measurement is complete and the output information is updated pin 34 is set High as PRINT
command to the external system.

The logic inverse on pin 35 is used as DATA CAN CHANGE, a logic ‘0’ informing the external
system that 2 change in command data can be accepted.

NOTE: No separate DATA 1S CHANGED input command is required, comparison being carried
out by circuits within the voltmeter.

JMM /7075/1
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Timing Information

Analogue and digital information can be applied simultaneously with SAMPLE command, all
necessary settling delays being provided automatically by the instrument.

Con_version
Period

DATA CAN :
CHANGE \_ (Pin 35)

/

|

iops

Range & Mode . CHANGES WILL BE
Input Data . 2, NON-EFFECTIVE ///// ‘

SAMPLE  (pin40)
Command
(PULSE)

]

l 'SAMPLE' WILL BE IGNORED L
(BUT SEE NOTES )}

‘ \

PRINT { )
Command S trin34

Measurement
Output Data

(Recording time) —-— ————---MLLLLLLLLLLIL ) -

i Gy
G 2l l S //////// %

N

CONVERSION TIMING

1. Basic delay

2. Mode change*

3. Range change*

1]

#

Integration time + 4ms (DC, )
+ 800ms (AC)

20ms
21ms range-up (or down) per range (3 x 9's DC, )
21 ms range-up
40ms range-down

} per range (4 x 9’s 10 7 x 9's; DC, 2)

800ms per range (AC)

*These delays are additive il on Autoranpe operation, parallel if operating on Commanded range.

9.8
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9.10

CONNECTION TABLE 2.

BICC - BURNDY

CANNON (SK.B)

Pin designation Pin Number

BICC - BURNDY
Pin designation

CANNON (SK.B)
Pin Number

OO NIYRELCCHPIZICNR"ITOOOW

Notes:

21
20
19
18
17
16
15
14
13
12
11
10

9

—_—N WA U -]

(Note 1.)

41

. Pins Z, a, b are connected

to Earth at Pin HH.

. Pins k, w, z are not used.

. Pin HH is connected to Earth

holding Cannon pin 45 Low.

N‘<><€<!'-'"""""U=57¢"_"=""’0Q-

30

- (Note 2)
48

49

50

38

39

40

33

34

— (Note 2)
35

47

— (Note 2)
42

43

28

29

46

44

45 (Note 3)

4. The outputs on CC and DD are the

complement of Master Series DVM outputs.

Bicc - Burndy Extension Connector

Pin Connections. {70758G)

(Master Series Compatible).



PARALLEL BCD INTERFACE UNIT
Circuit Description

Board 1 Diag 9.1

Commands from board 2 arrive on cable S and are fed directly to the 7075 via PLA.

FRONT PANEL LOCKOUT is OR-ed with REMOTE from the front panel to disable all
front panel buttons except SAMPLE.

FRONT PANEL LOCKOUT disables the SAMPLE buttons directly (PLA pin 48).

SAMPLE commands (PULSE or CONTACT) on cable S pin 15 are passed by ICIc if:

a. The instrument is in SINGLE SAMPLE

or b. cable S pin 16 FRONT PANEL LOCKOUT is active (Low).

PRINT COMMAND on pin 21 of PLA is transmitted to board 3 via ICla if the instrument is in the
SINGLE SAMPLE mode.

Command data and an eight pulse strobe signal arrive on pins 27 and 25 of PLA respectively,
soon after a SAMPLE command is given. IC8a compares this information as it is transferred into
the shift register IC3, with that already present and being shifted out from the previous transfer.
1C6b provides a signal DATA IS CHANGED which is output on PLA pin 45 to the DVM. This
contributes to the delay before a measurement is started. For an unconditional 20ms delay link
SP1 may be broken.

The final information on IC3 is used for the mode and range output information. SP2, 3 and §,
the range output codes, control the adder IC4. The final code appears on cable T pins 11, 12 and 13,
the mode output information on cable T pins 9 and 10. When PRINT COMMAND is active (High)
IC10a inhibits transfers, thus protecting the output information.

Mcasurement data from the 7075 arrives bit-parallel, word-serial on pins 2, 4, 6 and 8 of PLA and
is converted to bit serial, word-serial by the multiplexer ICS. The timing lines on pin 3 and S of PLA
count from 0-3 while each BCD word is present, selecting each bit in sequence and applying it
to cable T pin 1. Data is always present and the relevant 8 BCD words are selected by 1C9a which
gates shift clock pulses through to board 3 only during STAT (IC9a pin 1 High) and 1C9a pin 2
High (a slow timing line). This results in a burst of 32 pulses in phase with the serial bits on
cable T pin 1 at the end of each measurement.

For non-BCD characters on pins 2, 4, 6 and 8 of PLA, 1C9b forces IC § pin 6 high, causing zero’s
to appear on the outputs of board 3. The most significant 1 BCD character is present at the
beginning of this sequence and is clocked into IC6a from pin 12 on PLA. This is normally applied
to board 3 via IC8b.

Overload (cable T pin 2) is normally active (High) for a most significant 1 on ICéa pin 6 and a *“4”
in the second BCD word on board 3 outputs (cable T pin 6 = high) i.e. a full scale reading of 1400000.

If link SP4 is made, full scale is reduced to 999999.

A most significant | detected by IC6a pin 6 forces ICS pin 9 Low selecting, for the rest of the
transfer, the BCD word 9 present on 1C5 inputs 4. 3, 2, 1. This word is fed in place of the input
data to board 3. Overload is than active for readings above 999999. Cable T pin 6 will be low and
overload is directly determined by 1C6a. Cable T pin 5 is also held at a Low.

PIL/7075/3
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AVY AAAS
I3 td
> -
—— g
ey H
- g
—ou— 3 - Bosrd 2 Diag 9.2
—y—
—ta- RANGE COMMAND codes applied to ICI are converted to internal codes, by incrementing
—trg— 3 by | for the CHMS mode and 2 for the VOLTS DC/AC mode.
HMI | | 1C3a, b and d disable these range commands if: —
e M 1. ERROR is detected by the instrument on SK3 pin 4 (IC 6 pin | goes low).
. - 2. in Local operation, IC7 pin | high—e-IC6 pin 6 high —-IC6 pin 2 low.
¢
I5 . 3. in the Self Check mode, SK3 pin 10 low.
£ _— .
" M RATIO COMMAND (Low at SK2 pin 1} is transmitted to the instrument via SK3 pin 5 unless:—
- v 1. It is in the OHMS mode (IC § pin 4 not low)
g .
L1 or 2. in the Self Check mode (IC 6 pin 4 low)
- J or 3. in Local operation (IC 7 pin 1 high).
x®
. MODE codes on SK2 pins 9 and 10 are transmitted to the instrument unless:—
b ¥ .
1. It is the Self Check mode

or 2. in Local operation when IC3c and IC4b will block commands.

RATE COMMANDS on SK2 pins t1, 12 and 13 are transmitted to the instrument via SK3 pins
12, 13 and 14 untless it is in Local operation, when the ds will be blocked by IC4 2, c and d.

IC6c and d force code 0 on SK3 pins 12, 13 and 14 for input commands 0, 1, 2, 3. Input
commands 4, 5, 6, 7 are unaffected.

Board 2 (PCB 22) Notations

«s

CONTACT and PULSE SAMPLES are filtered for optimum noise rejection and OR-ed
together to produce a low on SK3 pin 15. The specifications for these inputs are given in this

e
section of the manual.
e
b} h]
<4——— PCB 22 Notations
©
- -t

-l -l
e o
> 4
| N ) 4
NAA AAY
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AVY YA &
> 4 g
S l . A@Wl g
[ TS | Board 3 Diag 9.3
_-..u b Y 1 ] Input Commands on SKB are passed directly to board 2 via cable R.
| ¢
_ﬂnllm_ ] Qutput information from board 1 is applied directly to SKB.
| 1
__ __ | | A PRINT COMMAND PULSE of 12us duration is produced by TRI when DATA CAN
_“ “ _ CHANGE goes low.
__ __ s 32 clock pulses are applied to the clock inputs of shift registers IC’s | to 4 at 800 kHZ
1l __ - - while the serial information is applied to ICI pins 1 and 2. The transfer lasts for 40us. IC’s § to 8 invert
H] | g and buffer the outputs.
I :
“_ "_ Note.  Current jumper lead notations refer to modules ser no 000161 onwards. On modules
| | prior to this serial number:
“_ .m__ Cable R was annotated T.
L=~ Cable S was annotated R.
_ _ Cable T was annotated S.
L. .
g
2
=
3
°
4
~
Gl by
g .
_ o
= 2
g
¢ 8
q
b/
- ﬂ . ﬁ : ’ <4—— PCB 23 Notations
] g
L] u
! ﬁ
M g |_
> < oo -
L <
NA A AAV
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PARTS LIST

This section contains detailed parts lists for each of the printed circuit boards fitted in the
Interface Unit. When ordering spare parts, it is essential to quote the instrument serial number,

located on the rear panel, as well as the full description shown in the appropriate parts list.

COMPONENT PARTS LIST ABBREVIATIONS

CIRCUIT REFERENCES
AE Aerial R Resistor {2)
B Battery RE Recording Instrument
C Capacitor (ufF) RL Relay
CSR Thyristor S Switch
D Dlode SK Socket
FS Fuse T Transformer
IC Integrated Circuit TP Terminal Post (or Test Point)
L inductor TR Transistor
LP Lamp (including Neon) v Vaive
LK Link X Other Components
M Motor
ME Meter Also Used:-
:’IILS P m:g‘s Selector Panal RNL Non Linear Resistor {§2)
RV Variable Resistor (£2)
COMPONENT TYPES

Fixed Resistors

Carbon Composition
Carbon Film
Cracked Carbon
Metal Film

Metal Oxide

Power Wirewound
Precision Wirewound
Temperature Sensitive
Thick Film

Thin Fitm

Vottage Sensitive

Variable Resistors

Carbon Front Panel Multiturn
Carbon Front Panel Single Turn

Carbon Preset Multiturn
Carbon Preset Single Turn

Cermet Front Panel Multiturn
Cermet Front Panel Single Turn

Cermet Preset Multiturn
Cermet Preset Single Turn

Wirewound Front Panel Multiturn

Wirewound Front Panel Single Turn WWFS

Wirewound Preset Multiturn
wireswound Praset Single Turn

Capacitors

Air

Aluminium Electrolytic
Aluminium Solld
Polycarbonate
Ceramic

Polyester Foil
Polyester Motallised
Glass

Mica

Metallised Lacquer
Paper Foil

Paper Metallised
PTFE
Polypropylene Fitm
Polystyrene
Tantalum Dry
Tantalum Foil
Tantatum Wet

PJL/7075/3
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c3

1C1

1C3
1C4

ICS
1C6

[Le1:}
1C9
1C10

PLA

Cct,
Ref.

R1

R12
R13

R14
R15
R16
R17
R18
R20
Cl

c2
c3

ca
D1

TR1
TR2

IC1
1Ic2
1C3
[Lof:)
1ICS
1C6
Ic7

SK2
SK3

Cct.
Ref.

R1
R3
C1
c2
TR1
Ic1
([of:}
IC5
ice

SK1
SKB

9.19

PCB 21
General Description
CACP 4.7k 1/4W
CACP 3.3k 174w
CACP 4.7k 174w
CACP 3.3k 1/4W
CACP 4.7k 1/4wW
CERM 0.047 25v
CERM 0.047 25v
CERM 470p 500V
SN7402N
SN7404N
SN74164N
SN7483N
SN74151N
SN7474N
SN7405N
SN7486N
SN7410N
SN7402N
50 way Cannon Plug
DD-50P-OL.1
PCB 22
General Description
CACP 4.7k 1/4W
CACP 10k 1/4wW
CACP 2.2k 1/4W
CACP 100 1/4W
cCACP 2.2k 1/4wW
CACP 2.2k 174w
CACP 1k 1/4W
CACP 1k 174W
CACP 2.2k 174W
CERM 0,047 25V
ESTF 3300p 160V
CERM 470p S00V
ESTF 0.022 100v
LED FLV252
B8CY70
BC107
SN7483N
SN7404N
SN7403N
SN7403N
SN7412N
SN7400N
SN7404N
16 pin DIL
16 pin DIL
PCB 23
General Description
CACP 2.2k 1/4w
CACP 1k 174w
CACP 12k 174w
CERM 0.047 25V
ESTF 3300p 160V

BC107

SN74164N

SN7404N

16 pin DIL
50-way Cannon

10%
10%
10%
10%

10%

+50%
—20%
+50%
—20%
+50%
—20%

10%
10%

10%
10%
10%
10%

10%
10%

+50%
—20%

+50%
—20%
10%

10%
10%
10%

+50%
—20%
10%

Solartron
Part No.

172034700
172033300
172034700
172033300

172034700
241944700
241944700

241324700

510000270
510000410
510001150
510000840

510000850
510000480
510002080
510000650
510000420
510000270

Solartron
Part No.

172034700
172041000
172032200
172021000
172032200
172032200
172031000
172031000
172032200
241944700

222333300
241324700

225442200
300750090

300553590
300553320

510000840
$10000410
510001200
510001200

§10002080
510000340
510000410

300584860
300584860

Solartron
Part No.

172032200
172031000
172041200
241944700
222333300

300553320

510001150

510000410

300584860
352550110
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APPENDIX

This section contains specialised selection procedures and/or test equipment to facilitate

servicing.
Page
Introduction A2
General Description A2
Calibration Cover 70759D A3
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A2

CALIBRATION COVER 70759D

INTRODUCTION

In order to achieve the greatest accuracy during a calibration it is essential that the operating
temperatures affecting circuit components are as near as possible to those experienced within
the instrument case during normal operation.

The calibration cover 70759D enhances the calibration accuracy by allowing access for
adjustments whilst the instrument is functioning under normal working conditions.

GENERAL DESCRIPTION

The Calibration cover is basically a normal instrument top cover with holes drilled in convenient
positions allowing access to the potentiometers. Fig. A1, shows the calibration cover with the
access holes and the relevant potentiometers.

PJL/7075/3
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FIG.A1 View of Calibration Cover showing potentiometer
access holes.
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CONTROL: Permits operation by means of front
panel switches, when on LOCAL: or under the control
of an external system when REMOTE is selected.
REMOTE has no effect in the absence of an Interface
Unit. (Note 1).

RATIO: Disconnects internal reference and connects
external reference applied to the rear input terminals.

DC, AC (RMS),  : Used for selection of
measurcment mode.

TEST: Initiates a series of self-check operations.

STEP: Progresses the test routine step-by-step.

1V OFFSET: Facility for offsetting the effects of
externally generated emfs. Applicable on DC and Q.

REP: Display is repeatedly updated at a rate set by
the selected Integration Time.

SINGLE: Display retains last commanded reading.
Update occurs each time button is pressed (Note 2).

INTEGRATION TIME: Choice of S scale lengths by
selecting one of 5 integration periods. The longer scale
POWER: Push-on/push-off. Applies mains power to lengths give greater resolution.

the instrument. No remote control facility.

NOTES

1. An external command from the Interface Unit, FRONT PANEL LOCKOUT, can be used
to inhibit all front panel controls (except POWER).

2. When in SINGLE operation, changes of FUNCTION or INTEGRATION TIME will not be
implemented until the SINGLE button is again pressed.

PIL/7075/3
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( FLOATING CIRCUITS) (EARTHY CIRCUITS )

cLocK

N

SIGNAL CONDITIONING A-D CONVIERSION DIGITAL | SECTION
Wiy ol PHASE LOCKED CLOCK
DC INPUT & SCALING COUNTER  CIRCUITS
Hi>—1  Ac-DC CONVERTER REFERENCE SWITCHING AUTORANGE To
Lot o——]OHMS CURRENT GENERATOR frmmms v-TO-t CONVERTER |—> y T":LNGxC%NT:Th 3 L —
LoV MAIN AMPLIFIER CLOCK SYNCHRONISATION ULTIPLEXE UNIT
"1 2208z -cLock REFERENCE DISPLAY  DRIVERS
6 o— : < DISPLAY  CIRCUITS
: CONTROL LOGIC

|

CONTROL
//\~

. I

p POWER RAILS TO FLOATING CIRCUITS

FLOATING POWER

l
L

EARTHY POWER

POWER RAILS ( EARTHY )

Diag 5.0

IMM/7075[1




JMM/7075/1

AC INPUT
ATTENUATOR

—r

aK

RANDOM
—
' T hoctss
DASPLAY
INTERFACE
FLOATING  CIRCUITS
SurTER AMPLIAIER
x.xig
RMS - DC 1 TiHING
CONVERTER |
\ ZERO
TG BLANKING
<~ EARTHY CIRCUITS
s
22012 ity FLOATING
CouTRoL cuock <« Power Faon '
rover
— sy
AN [ | awreurs
e MULTIPEXER — P 70 acrrace
™ = oo
L | com ™
HAK ROt
— aunes '
—— "
pC INPUT WeuT X1. 110 X0, X1000 Vitot oPTICAL - v/oown < e | <—o
ATTERUATOR PROTECTION 0C RANGING CONVERTER COUPLERS COUNTER e POWER s &
. (7x 9's) hy SUPPLIES <0
N o
I f I ' !
coaTReL coaTRL oo o
asx
AUTO - RARGE
CIReuIT
Aerines . 329 counren
INTERNAL REFERENCE
REFERENCE INVERTER ‘
——
. ComROL —
TIHING
oS
CURRENT N C—N COUNTER
GENERATORS
.
) EXTERNAL _— conTROL . :
{ REFERERCE ‘
ReFloO———  AMPUFIER ) RENOTE_CONMARDS
FROM BTERFACE
CONTROL FRONT PRl
conTIRL ' LocGic T0 MTERFACE UMIT
jortcay
oot
PHASE
PHASE i LOCKED
cLoex
Iﬂqﬁ | NAIXS FREQUENCY

Block Schematic Diag. 6.1




rorsracsec

v
|4
3
]
ol
14
" ow
® o
o ow
!
| [.
[
Wlll
0 |
a

:" +4

£ H il — 2 DC INPUT (Diag 6.2)
N —~ Tmo -~ .2
'g 2 2. - g —_ §§ - The purpose of these circuits is to provide initial conditioning of the input signal and to protect
< E - I: - s the Input Amplifier (Diag 6.3) against voltage overloads.
- o ; _— 3= z
‘ : +{] - — i INPUT ATTENUATOR
! i:l — ( ) § The instrument can accept inputs up to 14V without attenuation, this circuit providing the
. : necessary attenuation on the top two ranges. For inputs below 14V RLB is energised, relay drive
e §l 3 ¢ == g) being derived from pcb 6. The signal path is thus via R8 only. Above 14V RLB is de-energised pro-
T i Qg - * '( 4 viding 1:100 attenuation of the input signal, adjusted by RV1.
N 2 L C2, R7 and R9 are spark suppression components.
e = = ol The output from this stage can be monitored at Test Point 1.
——as .A )
.. c INPUT PROTECTION »
o I Despite the use of an Input Attenuator. large input swings could still occur, sufficient to overdrive
5 . 7;'_ ﬂ O E '° the Input Amplifier. The Input Protection circuit provides an extra safeguard, limiting the signal
@ S U line ions to approxi ly 17V on the 10V and 1000V ranges.
2 E(—IE)E — E
Rk & On all other ranges the output from this circuit is limited to approximately 1.7V, Zeners D1, D2
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= 5 s 4 .
o vie L . mg LED's D3, D4 are used as normal diodes in this circuit. However they can provide a-useful clue to
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PCB 10 Notations

6.15

RESISTANCE (Diag 6.8)

Resistance measurcment with the 707$ is accomplished by ing the voltage developed across
the unknown resistor by virtue of a known current passing through it. The major function of the

section of Board 6 illustrated is that of generating the necessary current. The circuit is “area” coded 6.

CURRENT GENERATORS

The instrument’s negative reference is utilised to determine a current which, in it’s turn, produces
a reference potential relative to the +30V rail —— divided down across R602, R604 (a matched set).
This potential defines the Hi Current, the value of which depends on the position of reed switches as
follows:

RLH 1 closed ImA (1082 to 10k2)
RLG 1 closed 10nA (100kQ2 to 1IMRQQ)
Both reeds open 1uA {10MQ)

The Lo Current generator provides the necessary currenti sink to give effective 4 - terminal
measurement, potentials arising from lead resistances being nullified. The second contacts of reeds
RLG, RLH perform a similar function to those outlined for RLGI, Hl above.

Link A across R603 is set as required during factory calibration. IC’s 601 to 603, unity gain
amplifiers are used in this configuration as voltage followers. High voltage (up to 300V) protection
is given by D606, R610 and TR’s 605 and 606.

Note that the Hi Current circuits are guarded relative to the potential developed across R604,
Bootstrap providing the remaining guard potential.

SELF CHECK

The 1mA current through R608 in parallel with the input resistance of the Integrator pr . d.-c e
10V for the nominal Self Check 10k display. Control is via RLD.

CHOPPER DRIVE

Also illustrated in Diag 6.8 is the 220Hz Generator (area code 4) which produces the chopping
waveform used in the Input Amplifier circuit (Diag 6.3). Outputs are taken via Berg pins S and 7
to the LED’s forming part of the opto-electronic Chopper Modulator (Diag 6.3). A further output
feeds the Demodulator in the same circuit area of pcb 5. A link is provided across R454 to permit a
small adjustment of the nominal 220Hz, if the oscillator frequency is found to be a2 harmonic of the
supply frequency.

PCB 10 Notations
and Circuit Diagram
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RV103
RV102 10mV D.C.
100mV D.C.

RV202
_ 10V ZERO
B,

. . ‘ \ "

RV1 100V D.C.

RVS502
RATIO CAL

RVS501

RATIO ZERO

RV503

RATIO CMR
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IMM/7075/2

NOTES

1. To avoid the slowing down effect of range hunting when Aut ge is remotely cc ded, receipt
of a SAMPLE Command is necessary for autorange to occur. When in LOCAL operation however,
detection of an overload causes an immediate Autorange upwards, independent of the receipt of
SAMPLE Command.

2. Should a SAMPLE Command occur during a self-protecting autorange sequence it will bc stored,

to be obeyed once the overload condition no longer exists. With the foregoing exception SAMPLE
Command occuring at any time other than after a PRINT Command output, will be ignored.

CONNECTION TABLE

SKB
Pin No. FUNCTION

1 1x 1057}

2 8 x 10°

3 4x10°

4 2 x 10°

s 1x 10°

6 8 x 10*

7 4x10%

8 2x 10%

9 1x10%

10 8x 10°

11 4x10° Staticised
12 2x 103 > BCD output
13 1x 103 data

14 8 x 102

15 4x 102

16 2x 102

17 1x 102

18 8 x 10!

19 4x 10!
20 2x10*
21 1x 10!
22 8 x 10° Not available
23 4x 10° when using
24 2x 10° Adaptor
25 1x10°_| | Cable

SKB
Pin No. FUNCTION
26 +ve  POLARITY
27 —ve Output code
28 FUNCTION output code 0 for A.C.
29 0for @ }
30 (4)
31 ) RANGE Output
32 1)
33 PULSE  PRINT Command
34 LEVEL  (Output signal)
35 DATA CAN CHANGE Output
36 OVERLOAD (Output signal)
37 EARTH/Logic ‘0’ level
38 FRONT PANEL LOCKOUT
39 SAMPLE Command - CONTACT
40 SAMPLE Command - Pulse
41 RATIO Command
42 FUNCTION Command O for AC }
43 (DC, AC(RMSorQ) OforQ
44 4)
45 (2) DINTEGRATION TIME
46 (1)_| Command
47 AUTORANGE Command
48 m
49 (2) SRANGE Command
50 @

Systems Interface 50-way
Cannon Socket Connections.

Both 0
for
CHECK

Both 0
or
CHECK

9.9
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—gu— §
—e- 2
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—vu— F' - Board 2 Diag 9.2
—y— .
—ry— RANGE COMMAND codes applied to ICI are converted to internal codes, by incrementing
:lll:: S by 1 for the OHMS mode and 2 for the VOLTS DC/AC mode.
::: - IC3a, b and d disable these range commands if:—
s ' 1. ERROR is detected by the instrument on SK3 pin 4 (IC 6 pin 1 goes low).
[l. o 2. in Local operation, IC7 pin 1 high—sIC6 pin 6 high —IC6 pin 2 low.
9
s : 3. in the Self Check mode, SK3 pin 10 low.
] — .
” 3 RATIO COMMAND (Low at SK2 pin 1) is transmitted to the instrument via SK3 pin S unless:—
R 1. It is in the OHMS mode (IC § pin 4 not low)
= or 2. in the Self Check mode (IC 6 pin 4 low)
- {._ or 3. in Local operation (IC 7 pin I high).
g
- E’ MODE codes on SK2 pins 9 and 10 are transmitted to the instrument unless:—
- 2 . s
=]
e 1. It is the Self Check mode
L] 4
§ or 2. in Local operation when IC3c and IC4b will block commands.
8 RATE COMMANDS on SK2 pins 11, 12 and 13 are transmitted to the instrument via SK3 pins
& - 12, 13 and 14 unless it is in Local operation, when the ds will be blocked by IC4 a, c and d.
«~
[l- ] IC6¢ and d force code 0 on SK3 pins 12, 13 and 14 for input commands 0, 1, 2, 3. Input
3 commands 4, S, 6, 7 are unaffected.
s -]
g
CONTACT and PULSE SAMPLES are filtered for optimum noise rejection and OR-ed
together to produce a low on SK3 pin 15. The specifications for these inputs are given in this
. section of the manual.
& g
<4—— PCB 22 Notations
€©
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Board 3 (PCB 23) Notations

Board 3 Diag 9.3
Input Commands on SKB are passed directly to board 2 via cable R.
Output information from board 1 is applied directly to SKB.

A PRINT COMMAND PULSE of 12us duration is produced by TRI when DATA CAN
CHANGE goes low.

32 clock pulses are applied to the clock inputs of shift registers IC’s ] to 4 at 800 kHZ
while the serial information is applied to ICI pins 1 and 2. The transfer lasts for 40us. IC’s 5 to 8 invert
and buffer the outputs.

Note. Current jumper lead notations refer to modules ser no 600161 onwards. On modules
prior to this serial number:
Cable R was annotated T.
Cable S was annotated R.
Cable T was annotated S.

<4—— PCB 23 Notations
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CONTROL: Permits operation by means of front

panel switches, when on LOCAL: or under the control MV OFFSET: Facility for offsetting the effects of
of an external system when REMOTE is selected. externally generated emfs. Applicable on DC and Q.
REMOTE has no effect in the absence of an Interface
Unit. (Note 1).

RATIO: Disconnects internal reference and connects
external reference applied to the rear input terminals.

REP: Display is repeatedly updated at a rate set by
DC, AC (RMS), Q : Used for selection of the selected Integration Time.
measurement mode.

SINGLE: Display retains last commanded reading.
TEST: Initiates a series of self-check operations. Update occurs each time button is pressed (Note 2).

STEP: Progresses the test routine step-by-step.

INTEGRATION TIME: Choice of 5 scale lengths by
selecting one of 5 integration periods. The longer scale
POWER: Push-on/push-off. Applies mains power to lengths give greater resolution.
the instrument. No remote control facility.

NOTES
1. An external command from the Interface Unit, FRONT PANEL LOCKOUT, can be used

to inhibit all front panel controls (except POWER).

2. When in SINGLE operation, changes of FUNCTION or INTEGRATION TIME will not be
implemented until the SINGLE button is again pressed.

PJL/7075/3



EXTERNAL REFERENCE terminals used only for /

RATIO measurement.

CONNECTOR SOCKET SK1 for use with Systems
Intertace Unil or data processing options.

REAR INPUT SOCKET wired in parallel with normal

front input.

POWER INLET SOCKET. No voltage tappings ure
required over the stated range.

|
!
HE

FUSE/FUSIBLE S

SUPPLY FUSE: 800mA value for both 115V and 230V
supply voltage.

PIL/7075/3
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(EARTHY CIRCUITS )

JMM/7075/1

L

CLOCK
SIGNAL CONDITIONING A-D convleasaon | mmmlsscnou
| PHASE LOCKED CLOCK
DC INPUT & SCALING | COUNTER  CIRCUITS
AC-DC CONVERTER REFERENCE SWITCHING | AUTORANGE
OHMS CURRENT GENERATOR jeed> v-TO-t CONVERTER > MUTL'T"I:,':‘;XCE%"T:%
MAIN AMPLIFIER CLOCK SYNCHRONISATION I DISPLAY DRIVERS
220Hz - CLOCK REFENENCE | DISPLAY CIRCUITS
|'  CONTROL LOGIC
I . I S
| CONTROL /\
l POWER RAII.S TO FLOATINS CIRCUITS I
FLOATING POWER |
— _
POWER RAILS (EARTHY )

EARTHY POWER

Diag 5.0
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PCB 5 Notations

6.3

DC INPUT (Diag 6.2)

The purpose of these circuits is to provide initial conditioning of the input signal and to protect
the Input Amplifier (Diag 6.3) against voltage overloads.

INPUT ATTENUATOR

The instrument can accept inputs up to 14V without attenuation, this circuit providing the
necessary attenuation on the top two ranges. For inputs below 14V RLB is energised, relay drive
being derived from pcb 6. The signal path is thus via R8 only. Above 14V RLB is de-energised pro-
viding 1:100 attenuation of the input signal, adjusted by RV1.

C2, R7 and R9 are spark suppression components.
The output from this stage can be monitored at Test Point 1.

INPUT PROTECTION

Despite the use of an Input Attenuator. large input swings could still occur, sufficient to overdrive
the Input Amplifier. The Input Protection circuit provides an extra safeguard, limiting the signal
line ions to apprc ly 17V on the 10V and 1000V ranges.

On all other ranges the output from this circuit is limited to approximately 1.7V, Zeners D1, D2
being shunted by TR3, TR4.

LED's D3, D4 are used as normal diodes in this circuit. However they can provide a-useful clue to

an engineer if a persistent overload indication is being investigated.

_ACAND Q

This circuit provides partial ~onditioning for the output from the AC/DC Converter, via RLE con-
tacts, Input Protection being identical to that described above.

The Ohms Converter inputs are also to be found within this section of circuit, RLF providing the
necessary switching.

BOOTSTRAP

Note the guard afforded to much of this circuit by the Bootstrap line. The output of a voltage
follower (BOOTSTRAP AMPLIFIER, Diag. 6.4) provides local voltage ‘guard’, supplementing the
effect of the main instrument Guard. Bootstrap potential is always that of the input to the main
Input Amplifier.

<4——— PCB 5 Notations

JMM/7075/1



s 2
L0 H = = =00 BOTSTRAP
aLF RLF2
D | 8
w|_

B4
[ —— Y

. kS
R 7“;—‘!1
_ ALE2 % m —
i rl..._-ﬂ oRive

N
—

¥

o

<

INPUT PROTECTION

BOTTOM GUARD SCREEM
VA CUP SPRING

TO BOARD 6
VA FIXIRG PILLAR

o S§ (1) tSHL 2)

vies 1
SI6(2) (WL 2

DC Input Diag. 6.2 pcb S (sheet 1)

PIL/7075/3



e — — - ——
tsu1 g ==
%95 /
T D
(T 1) =
o s (9
(swT.

2)
BOOT STRAP
ISHT 2} ‘—"——J N

’.‘4 IJ +30v
a7 J,ﬁ“ bJ
9220'5 ovie)
I
RUT
- !
7 LM20'AH
iceot>E. ANP OUTPUT (SHT 2)
4 SKS
7 &
ovim
9”" bl sk3
ra
™

MODULATOR

PIL/7075/3

418

OV SIG(3) (SHT.2}

Ree9 r 33

Urelid
e s

)

-y
l—’-‘?n "

I—.m e (ST 6)

Input Amplifier Diag. 6.3 pcb 5 (sheet 3)

6.6



wor & ———— O 00TSTRAP
| s .. s ..

AL OUTRUT >/|’||.I.tl',ll.[.lll.ll.l.!».l.I|l,||<|‘|-|..I..
(SHL. 6) RLEV NE2

AL APYT @md Dot

INPUT PROTECTION

I
iR
i .H
v ]
va!. g
6
ov S5 () ST 2)

vis99 S el
3 1 SIG(2) (SWL 2)
1021 O
b S
wazd | e
csr s
I =

DC Input Diag. 6.2 _pch S (sheet 1)

PIL[7075/3



(SHT 3) /P AMP OUTPUT

INTESRATOR NePuY

Pmes

(SHT 3) 1/PAMP Lo

[

Colucor
4

i
i
TP
__ 21 5n
__ wac @f *
_. _.|‘|I 0.C.RARGING
— = | D .
_ _ s2x nﬁu_%«
_ _ 100V 0C m
L)L 5

10 mvac.
@ sis(s)
SisH)
- o
£ S 0" S (0
% £501 o
7 HI“N.—

ov Sici3)
O
EELLhu
nec X1000C bt OV (P}

DC Ranging Diag. 6.4 pcb 5 (sheet 2)

PIL/7075/3



R215| 214
o 41k

i
O +47v

b3y ) o

V.to t C

PIL/7075/3



FET DRIVERS (Diag 6.6)

The circuit illustrated, though forming part of the ref switching arra on Diag 6.5,
is carried on a separate plug-in card, pcb 12. Interconnection with board § is via Berg-type horizontal
sockets, the mating pins being mounted vertically on board S.

The FET Drivers provide fast switching of the reference potentials and 0V, the circuit configuration
ensuring rapid transition from one switch state to the other. TR3, TRS perform a ‘latching’ function
for the ON state of their associate switches. In the case of the 0V switch both ON and OFF states
are latched by the inputs on pins B7, B8. Pins B6, B9 are not used.

GLUG
Within this manual the reader will find many signal annotations which include the word “Glug”.
vy VVA The word may be abbreviated to the letter ‘G’, as in FG (forced glug), FFG (forced forced glug) etc.
‘ vv v o:fv’m < The term is used as a convenient alternative to the cumbersome title “Quantum of Charge” (i.e. V x t)
Q Scumberser | o and should be treated merely as an identifier label, facilitating circuit tracing.
Q .n 1 I8 Q

ol gy 2 e

'Y o_m
LI
AY <
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70759412 = A

12 Notati
PCB otations <4——— PCB 12 Notations
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RESISTANCE (Diag 6.8)

Resistance measurement with the 7075 is plished by ing the voltage developed across
the unknown resistor by virtue of a known current passing through it. The major function of the
section of Board 6 illustrated is that of generating the necessary current. The circuit is “‘area” coded 6.

% Z
LEO omivE W&

ez vz CURRENT GENERATORS

The instrument’s negative reference is utilised to determine a current which, in it’s turn, produces
av 0o~ a reference potential relative to the +30V rail —— divided down across R602, R604 (a matched set).
This potential defines the Hi Current, the value of which depends on the position of reed switches as
follows:

& RLH 1 closed ImA (102 to 10k2)
& O
oL e RLG 1 closed 10uA (100kS2 to 1MQ2)
Both reeds open 1uA {10MQ)

83
LED DRIVE 8 OO-

29\\
:®)

The Lo Current generator provides the necessary current sink to give effective 4 - terminal
measurement, potentials arising from lead resistances being nullified. The second contacts of reeds
PCB 10 Circuit Diagram RLG, RLH perform a similar function to those outlined for RLG1, Hl above.

Link A across R603 is set as required during factory calibration. IC’s 601 to 603, unity gain
amplifiers are used in this configuration as voltage followers. High voltage (up to 300V) protection
is given by D606, R610 and TR’s 605 and 606.

Note that the Hi Current circuits are guarded relative to the potential developed across R604,
Bootstrap providing the remaining guard potential.

SELF CHECK

The 1 mA current through R608 in parallel with the input resistance of the Integrator p» . 2.-< ¢
10V for the nominal Self Check 10kS2 display. Control is via RLD.

CHOPPER DRIVE

AVY vYVva Also illustrated in Diag 6.8 is the 220Hz Generator (area code 4) which produces the chopping
< waveform used in the Input Amplifier circuit (Diag 6.3). Outputs are taken via Berg pins 5§ and 7
p oS < to the LED's forming part of the opto-electronic Chopper Modulator (Diag 6.3). A further output
feeds the Demodulator in the same circuit area of pcb 5. A link is provided across R454 to permit a
mO Oo: small adjustment of the nominal 220Hz, if the oscillator frequency is found to be a harmonic of the
supply frequency.
() O

’ 83 82 B 4
> B .4 : PCB 10 Notations
NaA A: v 4 and Circuit Diagram

PCB 10 Notations
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6.25

RECTIFICATION (Diag. 6.13)

T2 secondary windings provide the rectifier current required to power the various dc rails used
within the voltmeter.

IC4, ICS are used to regulate the floating positive/negative 18V rails.

D27 to D30 act in a voltage trebler circuit from the earthy +5V winding to give a nominal —18V
on P5. This rail supplies the keep-alive electrode of the display tubes.

The anodes of the display elements are fed with +180V, output on P4.

Note that terminal 17 of transformer T2 is at Guard potential and should NOT be connected to
0V, nor to Supply Earth.

WARNING — FLOATING SUPPLIES

For safety always use an isolating transformer.

<«—— Diag. 6.13
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RV103

RV102 10mv D.C.

RV202
10V ZERO

RV1 100V D.C.

RV502
RATIO CAL

RVS501
RATIO ZERO

RV503
RATIO CMR

RV301
-10V CAL

RV601
SET 10K

RVE03
SET 10MQ
RV302
RATIO
CAL BAL

RV602 c736 RV704 AC701
SET IMQ .. .SETH.F. 100mv 10v AC
- F

LF. "SELF CHECK

IV LF.

10V LF

8.19



NOTES

1. To avoid the slowing down effect of range hunting when Autorange is remotely commanded, receipt

JMM/7075/2

of a SAMPLE Command is necessary for autorange to occur. When in LOCAL operation however,
detection of an overload causes an immediate Autorange upwards, independent of the receipt of
SAMPLE Command.

. Should a SAMPLE Command occur during a self-protecting autorange sequence it will bc stored,

to be obeyed once the overload condition no longer exists. With the foregoing exception SAMPLE
Command occuring at any time other than after a PRINT Command output, will be ignored.

CONNECTION TABLE

SKB
Pin No. FUNCTION

1 1x 1087

2 8 x 10°

3 4x10°

4 2x 10°

5 1x 10°

6 8 x 10

7 4x10*

8 2x 104

9 1x 10

10 8 x 103

11 4x 103 Staticised
12 2x 103 > BCD output
13 1x 103 data

14 8 x 102

15 4 x 102

16 2 x 102

17 1x 102

18 8 x 10*

19 4x 10!
20 2x 10!
21 1x 10!

22 8 x 10° Not available
23 4 x 10° when using
24 2x 10° Adaptor
25 1x10° Cable.

}Both 0

¥

SKB
Pin No. FUNCTION
26 +ve POLARITY
27 —ve Output code
28 FUNCTION output code 0 for A.C.
29 0 for Q
30 (4)
31 (2) RANGE Output
32 (1)
33 PULSE PRINT Command
34 LEVEL (Output signal)
35 DATA CAN CHANGE Output
36 OVERLOAD (Output signal)
37 EARTH/Logic ‘0’ level
38 FRONT PANEL LOCKOUT
39 SAMPLE Command - CONTACT
40 SAMPLE Command - Pulse
41 RATIO Command
42 FUNCTION Command O for AC
43 (DC,AC(RMSor§2) OforQ
44 (4)
45 (2) »INTEGRATION TIME
46 (1) | Command
47 AUTORANGE Command
48 (1)
49 (2) SRANGE Command
50 @

Systems Interface 50-way

Cannon Socket Connections.

for
CHECK

Both 0
or
CHECK

9.9



"o cumees L33l
oS DN'S cuNGED ——O—-G—
Lo HORMALLY UINKED, BREAK FOR UNCONDITIONAL 20ms DELAY
_ .._.urﬂhu e
PLA
1 ts/m o Lot —lo.._
(shaofSERAL_0ATA 1 _
3 s o | ¢
= 1610 CABLE T /0 O [_fm _
e o[ 9] oser a —/nzu (o 02 RIAE | I \._
1 C) 2 C;
g t6n) O —C
| [a}
STAT
2 Conpamaon | e o — s T u_
+sv _ _ &9 o2 A [_ﬁw _
n :-!.m-v«_. _ _ sm oR MODE_AA _J_
N e gsez |l | | _ /0 o L — ._
- I s | sm o " ol
”
)
ol
W
I
o o} [
e oF
69 08— | _
m o2 _ _
)
i
.Iﬁ._
()
E _l\_
L _
— CASLE
s
_ =
_ La
— NON PREFERRED RANGE QUTPUT CODE
10cov 000 ong
c _ 100v oo na
o 5 ]
m_nwiu - iomv o on
ﬁwﬁ\” _ mw wa !
> T BCO SERIAL TRANSFER ] _ “H:c__sﬂ snus e ey
3 (LT ooV ont
o L ol
3<_ s 0 0mv 000
ol— ’ _ _ FOR FIVE X 9% PREFERRED CODE SUSTRACT OWE
;\Hu
=2 =c | _
1a.235789/4 0047 0-047 _
CABLE.T.CONHECTS TO SKI O BOMAD- 37—z oo o oo - ——— = - - S
ol \ﬂ_ CABLE.S. CONNECTS TO SX3 OR BOARD ;.-:._Brsaua

ot . &
.)..._ NUMBEAS NWEXT TO CIRCLES REFER TO AN CONNECTIONS ON SO WAY CANNGN.PLIS PLA
Teane, ies/e [
11.23,6,7 897 CABLE S )

IMM/7075/1

Board 1 Diag. 9.1



AVY
>
| 4
e
—6y—
- -
—ou—
s
—L Y
—i— z
-ty
-
—c
-
W I
¥
'
.-
~ o
9 1Y
©
—ua- —8~
5 -—Li-
—- -0ozy-
D O
———
s —oa-
-
>
>
NAA

o

—i—

170759022

AA

NAA

70759422 00 A

Qiﬂ
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Board 2 Diag 9.2

RANGE COMMAND codes applied to ICI are converted to internal codes, by incrementing
by 1 for the OHMS mode and 2 for the VOLTS DC/AC mode.

1C3a, b and d disable these range commands if:—
1. ERROR is detected by the instrument on SK3 pin 4 (IC 6 pin 1 goes low).
2. in Local operation, IC7 pin 1 high—+IC6 pin 6 high —IC6 pin 2 low.
3. in the Self Check mode, SK3 pin 10 low.
RATIb COMMAND (Low at SK2 pin 1) is transmitted to the instrument via SK3 pin S unless:—
1. It is in the OHMS mode (IC 5 pin 4 not low)

or 2. in the Self Check mode (IC 6 pin 4 low)

or 3. in Local operation (IC 7 pin 1 high).
MODE codes on SK2 pins 9 and 10 are transmitted to the instrument unless:—
1. It is the Self Check mode

or 2. in Local operation when IC3c and IC4b will block commands.

RATE COMMANDS on SK2 pins 11, 12 and 13 are transmitted to the instrument via SK3 pins

12, 13 and 14 unless it is in Local operation, when the ds will be blocked by IC4 a, c and d.

IC6c and d force code 0 on SK3 pins 12, 13 and 14 for input commands 0, 1, 2, 3. Input
commands 4, 5, 6, 7 are unaffected.

CONTACT and PULSE SAMPLES are filtered for optimum noise rejection and OR-ed
together to produce a low on SK3 pin 15. The specifications for these inputs are given in this
section of the manual.

<«— PCB 22 Notations

IMM/7075/1
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