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These instruments have been designed and tested in accordance with
the recommendations of lEe 348 Class 1. They are primarily
intended for indoor use. and for such use are supplied in a safe
condition. However, no degradation of their safety will be caused
if they are occasionally subjected to temperatures below normal
room temperature.

This manual contains information and warnings which the user
should follow to ensure his own safety and for the continued safe
operation of the instruments. The 7081 and 7071 have been
engineered with ease of use as one of the primary considerations.
Attention has also been given to making the instruments immune to
most inadvertent overloads. It should be appreciated, however,
that even the most sophisticated measuring instrument can be
dangerous when connected to high voltages, unless elementary
safety precautions are observed.

The voltage limits of lkV on AC and DC mean that no damage will be
caused to the instruments at this level of input. Other than the
displayed reading, however, no indication is given to the user
that a voltage of such magnitude is' present at the input
terminals. Care should therefore be exercised whenever 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 instruments on mains operated equipment
capable of qelivering high voltage outputs. it is strongly
recommended that the equipment under test is NOT switched off with
a dvm still connected. For example, consider a 7081 connected
across the secondary Winding of a large mains transformer. The
instruments 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 in the order of lOOkV.
This is obviously hazardous to the user and would certainly harm
the voltmeter.

Whenever it is likely that the safety of the instruments have been
impaired. e.g. if there are any visible signs of damage, failure
to perform correctly, or if the specfications have been exceeded
in any way, the instrument should" be made inoperative and referred
to a suitable repair organisation.

Any adjustment, maintenance or repair of these instruments should
be carried out only by a skilled person who is aware of the
hazards associated with mains operated equipment. Such
adjustment, maintenance or repair should be carried out in
accordance with the procedures, and observing the precautions,
detailed in this Maintenance Manual".
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1.1 INTRODUCTION
This manual contains technical information that is intended
primarily to meet the needs of the service engineer. A detailed
treatment of the principles of operation is not included but the
descriptive text covering 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 peculiarities of circuits, together with any precautions
necessary when carrying out checks.'

Both the 7081 and 7071 have identical electronic circuits. This
means that all the circuits diagrams included in this manual are
valid for both instruments. The difference between these two
instruments exists primarily at the software level, and on the
higher specification components required by the 7081 . The 7081
undergoes a significantly more rigourous quality control proceedure.

1.2 PRESENTATION OF INFORMATION
The circuit diagrams are arranged to fold out clear to the right.
Signal paths are indicated by bold lines, arrows being used where
necessary to indicate the direction of func~ional flow. In general
this is from left to r1ght, feedback paths flOWing from right to
left. To prevent ambi~ity, however, and where space is limited,
~his convention has not be~n f?llowed rigidly.

In addition to the circuit diagrams, lined draWings are reproduced
in the manual to facilitate rapid identification of components
during diagnostic checks.

1.2.1 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 are electrically connected
to a common rail derived from the Power Supply circuits.

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

1.2.2 Split Pads
Split pads are used to provide a means of isolating various parts of
the circuit -for fault diagnosis. 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 trace - a small. low wattage iron should be
used.

I

\
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1.2.3 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.

1.3 PRINCIPLES OF OPERATION
The 7081 and 7071 employ an A-to-O Converter. which transforms the
input voltage to ·a time analogue. This in turn is split into
discrete, equal length time units. which 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 s1gnal. The
pulses gate· the output of a fixed frequency clock into a counter.
over a time period which can be selected by the user. At the end of
the time period, the total accumulated in the counter is a measure
of the input during that time. An integrating technique is used
whereby the total count 1s divided by the number of gating pulses
used. The result obtained is displayed as a direct reading of the
measured quantity.

Since the total count is much longer when operating at the longer
integration times. the counter requires more capacity. This results
1n an increase in scale length and it follows that the display
sensitivity is improved hand-in-hand with the increased measurement
resolution.

*
*
*
*

1.4 FUNCTIONAL DESCRIPTION
The circuits of the 7081 and 7071 can conveniently be divided up
into four majpr functional sub-divisions:

Signal Conditioning
A-to-C Converter
Digital Section
Power Supply

An input is processed by the Signal Conditioning circuits, which
convert all measured quantities into a dc voltage, scaled to a level
suitable for further processing. Input protection, reference and
guard circuits are included in this sub-section.

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

Gontrol of the measurement conversion and timing of the control
sequences by the microprocessor set are two important functions of
the Digital Section. It also contains the reversable counters which
accumulate the gated clock pulses. and the latches which shift the
counter contents to the databus.

c:~
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The power supply provides all de power for the instrument analog and
digital circuits.

la4.l Signal Conditioning
The A-to-D Converter 1s capable of handling dc volts only,
regardless of the measurement being taken. Therefore. the Signal
Conditioning circuits convert the input to a dc voltage level. Once
converted. the input signal is applied to an amplifier. the gain of
which 1s determined by the range on which the instrument 1s
operating. The amplifier output 1s compared with the instrument's
reference and both signals are applied to the A-to-D Converter.

1.4.2 A-to-D Converter
The analogue input is converted to digital form by a circuit which
produces a pulse train - the width of the pulses 1s proportional to
the magni tude of the input. This technique 1s known as
voltage-ta-time conversion, the method employed being a variant in
which Utime" is in fact the difference between two distinct time
periods. It is this differential which 1s used to control the
number of clock pulses finally accumulated in an up/down counter in
the Digital Section.

1.4.3 Digital Section
The Digital.section comprises the phase comparator which produces
the pulses that are counted to digitally measure the applied input:
the microprocessor clock which supplies timing and synchronising
signals for the digital cirCUits. and a microprocessor set for
controlling and shifting data.

-The microprocessor set consists of two Central Processing Units and
their associated memory devices as shown in Figure 1.1.

CPU OMAC

Earthy Floating

NVM CPU

Communicates with Display,
Keyboard. RS232 and GP·IS
interfaces

ROM

RAM

Controls A·T0-0 convener

RAM

1935g/0142g/JWS
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The 'Floating' processor controls the A-to-D Converter and the
range/mode drive circuits. and communicates with the Non-Volatile
Memory (NVM) and the I Earthy. processor. It has its own internal
Read Only Memory (ROM) but also utilises external Random Access C,----
Memory (RAM) and ROM.

The I Earthy' processor performs the following functions:

*

*

*
*
*

communicates with the I Floating' processor to command
measurements.
communicates with the Display. Keyboard. RS232 and GP-IB
interfaces.
calibrates results.
controls the processing of results.
controls the storage of results.

It has its own ROM and RAM set. In addition. some of the data
movement is handled by a Di"rect Memory Access Controller (DMAe).

1.4.4 Power Supply
The Power supply features two pulse width-modulated switching
regulators to provide both the "earthy " and "floating" supply
rails. A mains transfor.mer is used to connect the rear panel ac
input to the regulators through full-wave rectifiers. A Power Fail
Detect circuit 1s also included.

Note: The analogue boards (printed circuit boards 5 and 6) form a
calibrated set and may be used with any other digital boards (and
vice versa) prOVided that the software fitted is of the same issue
and status. This is possible because the Non-Volatile Memory (NVM).
which holds the calibration constants. is located on the analogue c--'
boards.

1 .5 FAULT DIAGNOSIS GUIDE
OWing to the complex nature of 7081/7071 circuits it 1s virtually
impossible to document fully all fault conditions that might arise.
However, it is possible to quickly narrow down a fault condition to
a particular PCB. and sometimes to an area of just a few
components. The following pages should prove especially useful
since the comments are based firmly on the experiences of the
7081/7071 Test and Service Personnel.

Note: Sometimes an instrument may be suspected of being faulty
because it gives 'wrong' or unstable reading. In cases like these,
the fault quite often turns out to be a poor understanding of
measurement techniques by the user. Before dismantling the 7081 or
7071, make absolutely certain during measurement or calibration that
the proper precautions are taken to guard against interference.
thermal emfs, high resistance lea~, etc.

1935g/0l42g/JWS 1.4



Figure 1.2 Fault Diagnosis Flow Chart

1.5.1 Display 'Dead l

Check the +5V rail at.D58 cathode, PCB3.

If the indicator lamps are also blank the fault could lie on PCB3 or
PCB4. If substitute boards are available. use these to narrow down
the search. The failure could be a MPU. DMA, RAM or ROM fault.
Suspect res 401, 402, 406 to 411, 430, 412 to 415, or a ~isplay

system fault on PCB3.

If the display shows incorrect symbols and figur~s, a PCBl failure
should be suspected.

1.5.2 Display Statement Error
A correctly calibrated instrument must always show a RESUMED
statement on power-up. Under error conditions, the following
statements might be seen:

INITIALISED - This indicates that the NMI routine for retaining the
history file at power-down was incorrect. Check the power supply of
IC56~ the battery circuit of PCB4 RAM.

CAL INCOMPLETE - This indicates that the NVM on PCB5 has not
received all calibration constants following a calibration routine.

NVM FAIL - This could indicate a failure of the NVM circuitry, or of
IC804. A spare NVM would prove useful here.

1935g/0l42g/JWS 1.5



WAIT @ F - This could indicate a communication failure between the
'floating' and 'earthy' PCBs. Check IC9. rClO. ICIl or the clock of
PCB3. on PCBS check rCSOl, IC803, IC826 or the clock.

MAINS FAULT - This indicates that a mains character has not been
received from the earthy side and would normally indicate a PCB5
failure. Check IC303, IC834. reBOl. If the fault still persists.
PCE3 must be suspected.

@F - This indicates that the WAIT @ F stage has been passed, but a
fault probably exists in the 'floating' link. That is, in terms of
the information flow between the 'earthy' and 'floating l circuits.
The fault could lie on PCB3 or PCBS. Rarely, PCB4 or PCBl could be
faulty.

The fault is often due to a temperature sensitive re and manifests
itself after the instrument has been switched on for some time. It
is difficult to localise this fault but it is more prevalent on
PCB5. Check the floating logic sheet or V-T converter (sheet 1).

Suitable replacement boards and/or judicious use of a tin of freezer
spray would not go amiss here.

1.5.3 Self-Test Fail-
A fail here usually indicates a major fault in the PCB 5 analogue
section.

(a) DC
A fail of the OV test probably indicates a faul in the V-T converter
stage (sheet 1), IC201, or the circuits associated with the RATIO
circuit (sheet 3) of the integrator input.

If the OV test ·passes but shows a fail at lOV, a fault could lie in c·~
the input amplifier -which prevents the lOV reference level from
being fed to the V-T converter.

(b) OHMS
If a kQ fault is indicated check that there is:

(i) approximately 20V across R604
(i1) approximately 6V across F609.

If either of these is wrong suspect IC60l or rC602. Failing these,
check TR610 and the circuits around rC604.

(c) AC
Where an AC fail is indicated it is beneficial to check the AC level
at TP705 to see whether the fault lies in the AC buffer or the AC
converter. As an approximation. with IV, 1kHz applied to 7081/7071
input. range IV, TP705 should be IV rIDS. The corresponding level
out of the converter should be 5VDC (@ TP757).

1935g/0142g/JWS 1.6 c.
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1.5.4

1.5.5

•Wrong , Readings

(a) DC
With a shorting-plug applied to the instrument input check the
ranges lOV to O.IV. If the indicated zero error gets larger as the
range is reduced this indicates a fault in the chopper chann~l of
the input amplifier. Check operation of ICIOl. ICI04. IC401, IC404.
IC405. and TR404.

If a constant error appears on all ranges suspect the V-T converter
(sheet 1), IC201 or the input switching circuits to SP20l.

If the zero readings are correct but the scaling of the readings is
wrong (with an input applied) firstly check that the correct level
is being applied to the V-T converter at SP20l. If the level is
correct check the reference voltage supplies (±lOV).

(b) OHMS
A failure to provide correct resistance readings is usually due to
incorrect levels at TP60l or TP603. The fault could lie in IC60l,
IC602, IC605, TR601, or T~602. If these are fine then check IC604,
IC606, TR6l0, TR605. and D605.

(c) AC
Reference to section 6.7.1 can usually indicate- the area-of
failure. If the system is basically working but the readings are
incorrect then the various gain defining resistors could be suspect:
R725, R750, R751a and R751b.

Noisy Readings

(a) DC
Noisy readings on the O.IV range are ,especially indicate of a noisy
component in the input amplifier. Suspect component in -the input
amplifier. Suspect components D403, TR40l, TR412, IC40l. If the
lOV range is also noisy (with short circuited input) then IC201 is a
likely cause.

(b) OHMS
Noisy readings on the kQ ranges when the DC ranges are normal
could be caused by IC60l, IC602, IC603. Also D60l, 0602, D616, 0617
could produce noise if th~y become Ileakyl.

(c) AC .
If the AC readings are noisy the switching circuits around TR758 and
TR759 could be at fault. Unstable readings could be produced by a
breakdown by any of the FETs TR770 to TR779. By applying an input
of approximately IV @1khz to input, and heating up the FET1s
individually with a hot-air gun (never apply direct heat to a
componentl), the fault may be quite quickly found by examining the
display for any unreasonable large change in value.

The setting of the balance control RV75l is quite critical to ensure
a minimum of noise on the AC readings. See Test Procedure for the
correct adjustment of this pot.

(
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2.1

2.2

2.3

2.4

IN'1'RODOC'1'ION
This printed circuit board permits processed data to be digitally
displayed and the front panel annunciators to be 11 t as required.

DATA INPUT
Processed data enters the printed circuit board Via PLlOl, pins 14
to 21, and 1s applied to octal 0 flip-flops ICIOl and ICI02. ICIOI
is clocked by EDATSTB- and ICI02 by ODATSTB-. On the rising edge
of the clock signals the data 1s transferred to the Q5 outputs of
ICIOl and ICI02 from where it 1s fed to both the Annunciator and
the Display circuitry.

ANNUNCIATORS
The Q outputs of rCIOl and ICI02 are applied to the D inputs of
rellOllll and ICl12 respectively. relIO to 112 are controlled by
the BLANK+ signal such that, when BLANK+ goes to logic 0, a r1sing
clock edge causes the D inputs to be transferred to the Q outputs
£0 light the LED annunciators. rCIll and ICll2 are flocked by one
Q output of ~el06 and rellO 1s clocked by the other Q output.

ANNUNCIATOR CLOCK SIGNALS
ICI06 is driven by the serial Data OUput from Display drivers ICl07
and reIOS. .

The serial data is applied to the 0 input of ICl06 and transferred,
upon a rising 4800Hz clock edge, to !he Q output. The inverse of
the data .signal also appears at the Q output and is used directly.
to clock relll and IC112. The Q output is applied to the D input·
of the second stage of ICI06. On the next rising clo~k edge, the
inverse of the original ICI06 input appears at the Q output and is
used to clock relIO. rellO is delayed by one 4800Hz clock cycle
with respect to relll and rCl12.

ICIlO to ICl12 are used to drive the annunciators indicated in
Table 2.1.

Table .2.1 Annunciators

le Annunciator

110 NULL ON. SAMPLE. TRACK. TALK~ LISTEN, PROGRAM

III 5x9. COMPUTE. LOCAL, SRQ, 6x9. 7x9, 8x9, DIG ~ILT: [7081]
4%. COMPUTE, LOCAL. SRQ, 5X, 6%, 7%. DIG FILT: (7071]

112 V---, V-, V- +---, Q. -rILT, TRUE Q. RATIO, AUTO

(
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2.5 DISPLAY
The Q outputs from ICIOl and IC!02 are applied. via Buffers rCI04
and ICI05, to the Display, OSl01. This display is controlled. via
its grid inputs. by Display Drivers rC107 and ICI08.

DSPOAT+ is applied to the Serial Data Input of rCI08. On a rising
edge of the 4800Hz signal, DSPDAT+ is transferred to relOS's
internal shift registers. When the BLANK+ signal falls to logic O.
the data signal is passed out of the device. via its parallel
output pins. to the grid inputs (Gl to 10) of DSI01.

The Serial Data Output from relOS is applied to the Serial Data
Input pin of ICI07. IC107 operates in exactly the same fashion as
ICIOS except that there is a delay. with respect to ICIOS. of one
clock pulse. The parallel outputs from ICI07 are applied to the
grid inputs (GlI to 20) of OSl01.

Serial Data Output from ICI07 is applied to the D input of IC106 as
described under 'Annunciator Clock Signals'.

The anode inputs to OSlOl. i.e. inputs a to n, ',' and 1.1. denote
which segment of the display digits is to be lit -(see Figure 2.1).
The grid inputs denote which of the twenty digits are to be lit.

a

e

d

b

c

•,
Figure 2.1 Display Segments

D5101 lights when the grid and anode inputs are positive with
respect to the filament inputs. Fl and F2 supply the filament
inputs to OSIOl.

CAUTION: The outputs of ICI07 and relOS are rated at 40V
maximum. Care must be taken when probing these rcs not to connect
an output to an input pin as the inputs are rated at only 5.5V
maximum.
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8.1 Monitor Command

The MONITOR command enables the user to access the address/data ~pace of
both the t1 earthy ll and Ufloating ll processors of the 7081. The command
should only be used by qualified service personnel and requires the use
of an RS232 terminal operating at a preferred baud rate of 9600. The
Reset Inhibit switches on printed circuit boards 3 and 5 should be set to
ON, whilst the MONITOR command is being used, and the baud rate switches
set to match the baud rate of the terminal.

WARNING: 1. The Reset Inhibit switches must be set to OFF when returning
from MONITOR, ie, before the instrument undergoes a Device
Clear, Power Off/On or Initialise.

2. Great care must be taken when writing data into the unit
using the MONITOR command as incorrect use may result in
confused operation and/or loss of calibration constants.

8.1.1 Earthy Monitor
To access the 11 earthy 11 processor 1 enter:

MONITOR Carriage Return (CR)

The 7081 will respond with:

M

Facilities To inspect an address location. enter:

aaaa,

where aaaa 1s the address in hexadecimal

The 7081 will respond with the contents on the same line, 1e;

M 0000, 07-

To inspect the next location, enter:

To change the existing value. enter:
.- - - :_ ...~

dd, eR

ie: M 0000, 07-08

To inspect a new address, enter:

CR

bbbb.

where bbbb is the new address
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To initialise the NVM (Non-volatile Memory), enter:

I eR

This command writes a chequer board pattern into the NVM together with a
checksum. Any calibration constants present 101111 be lost.

To transfer to the "floating" processor. enter:

T eR

To exit from MONITOR back to normal operation. enter:

CTRL X

Note: Any alpha hexadecimal characters must be entered 1n capitals.

ReEer to Table 8.1 for a list of the main address locations for Earthy
Monitor.

Table 8.1 Earthy MonitOr Address Locations

Location Address
Software Software

to AE from AF

Comments

IDEO 10Ft

2FlD 2F2EMEMORY

10E2

MAINS FREQUENCY OF64

DUMP OF NVI! 1071
CONTEt>II'S

NVI! PAGE 1070

VDC Constants OF10

VAC Constants OFA2

00S3g/0825g/G~

10F3

0F75

1082

1081

OF81

OFB3

Used for establishing constant
values (see 'Interpreting Data')

Negative acknowledge from floating
error counter

Floating to Earthy receive error
counter

Produces the follOWing possible
values:

31 = 50Hz
32 = 60Hz
33 • 400Hz

Produces the following possible
values:

o • Durnp OK
1 • Overrun. Error
2 = Underrun Error
3 : Message checksurn error

Produces the following possible
values:
o '" Both pages failed, page 2 used

and defaulted where necessary
1 • Page 1 1n use
2 "" Page 2 1n use. page 1 Eai led
10 constants, 1e 5 ranges. 2
constants per range

5 constants, 1e 5 ranges. 1
constant per range
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Location Addrls Comments
Software Software
to AE from AF

Ohms Constants OFBB OFCC 10 constants. ie 5 ranges, 2
constants per range

Top Ohms OFED OFFE 3 constants, 1e 1 range. 3
Range Constants constants

Ratio Input OFFC 1000 1 constant, ie 1 range. 1
Constants constant

Zener Temp- ·106E 107F
erature
coefficient

Page Checksum I06F 1080

8.1.2 Floating Monitor
Access to the "floating ll processor is only possible via the "ear thy ll

processor. (See previous section).

Once the transfer command has been .entered. the unit will respond with
the sign on message "DIS EM FLOAT JI followed by the prompt !, indicating
that the unit is in the RAM/ROM mode.

Two modes are possible:

*

*

To change to RAM/ROM mode, enter:-

R eR

The 7081 will respond w1th:-

To change to NVM mode, enter:-

N eR

The 7081 will respond with:-

11

Facilities To inspect an address location, enter:

aaaa

where aaaa is the address in hexadecimal.

To.change the value, enter:-

dd eR
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Note: If the NVM mode is enabled, addresses 0 to 3FF only have any
meaning.

To print a block of memory, enter:

P SSSS, FFFF

where SSSS. is the start address in hexadecimal and FFFF is the end
address in hexadecimal e.g.

IIPO.AO
0000 OA 05 OA 05 OA 05 OA 05 OA 05 OA 05 OA 05 OA 05
0010 OA 05 OA 05 OA 05 OA 05 OA 05 OA 05 OA 05 OA 05
0020 OA 05 OA 05 OA 05 OA 05 OA 05 OA 05 OA 05 OA 05
0030 OA 05 OA 05 OA 05 OA 05 OA 05 OA 05 OA 05 OA 05
0040 OA 05 OA 05 OA 05 OA 05 OA 05 OA 05 OA 05 OA 05
0050 OA 05 OA 05 OA 05 OA 05 OA 05 OA 05 OA 05 OA 05
0060 OA 05 OA 05 OA 05 OA 05 OA 05 OA 05 OA 05 OA 05
0070 OA 05 OA 05 OA 05 OA 05 OA 05 OA 05 OA 05 OA 05
0080 OA 05 OA 05 OA 05 OA 05 OA 05 OA 05 OA 05 OA 05
0090 OA 05 OA 05 OA 05 OA 05 OA 05 OA 05 OA 05 OA 05
OOAO OA 05 OA 05 OA 05 OA 05 OA 05 OA 05 OA _95 j)A 05

To return to the Il earthy ll processor, enter:-

CTRL X

WARNING: Writing to the NVM will destroy the calibration constants.

Refer to Table 8.2 for a list of the main address locations for Floating
Monitor.

Table 8.2 Floating Monitor Address Locations

.Location Addrer Comments
Software Software

to AE from AF
Link Receiver 0068 002E Earthy to Floating link receive
Error Counter error counter.

Link Transmit 0084 0030 Floating to Earthy Link counter
Error Counter

ROM Ident FFDA

8.1.3 Interpreting Calibration Constant .Data
Each calibration constant consists of a packed binary number of 5 bytes
in the following form:-

Byte No. o 1 2 3 4

sign bit 7 bit 2 l s
complement
exponent

0053g/0825g/GAM
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The easiest way to interpret the value of a constant is to write the
number into the 7081 memory. come out of monitor. turn on the RS232
output and type MEMORY? . The value will be output at the terminal in
engineering format. For example:

M OF70.71-.AA-.80-.00-,OO-
M 2FID.OO-71,18-AA,OA-80.18-00.00-00
M
OUT,RS232,ON
OK
MEM?
OK
Memory contents = 20.325l838E-06

When inspecting the NVM, each location is only a nibble wide. Therefore.
each constant occupies ten locations not five as in the RAM copy on the
lI earthy ll side. The NVM has two identical pages: locations 0 to IFF are
page 1 and locations 200 to 3FF page 2. In order to interpret a number
it is first necessary to reform the bytes from the nibbles. The first
nibble of a byte pair is the most significant nibble, the second nibble
the least significant. Once reformed the five byte number can be put
into the memory as before, e.g.

M T
* DIS EM FLOAT *
!N
lIO,07-,Ol-.OA-,OA-,08-.00-.00-,OO-,OO-,OO-
JI

M 2FlD,OO-7l.1S-AA,OA-80,18-00,OO-OO

M
OUT,RS232,ON
OK
MEM?
OK
Memory contents = 20.3251838E-06

constants are given in ascending range, all the constants for -each range
being grouped together in the order (where applicable) of Zero, High,
Open.

/'
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8.2 Calibration Messages

The responses to the CALIBRATE? command are described below. Reference
should also be made to the MONITOR command for a further breakdown.

FAIL 1

FAIL 2

FAIL 3

OK

this message is output if the checksurn in page 1 and/or page
2 of the NVM has failed. It is equivalent to the front
panel 'NVM ~AIL' message. which could appear at power up.

if a failure occurs during the transfer of the calibration
constants from the NVM to the RAM. this message is output.
It is equivalent to the Eront panel 'DUMP FAIL' message.
which could appear at power up.

this message is output if some of the calibration constants
are out of range and default values have been susbstituted.
It is equivalent to the front panel 'CAL INCOMPLETE'
message. which could appear at power up.

if this message is output. the transfer of the calibration
constants has been successfully completed and no errors have
been found.
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8.3 Calibration Commands

Two commands are provided to enable inspection or refresh of the unit
calibration constants. They can both be activated via the RS232 or GP-IS
interfaces.

8 .3 .1 CALIBRATE, DUMP
This command enables an output of all the calibration constants, with headings.
and the zener temperature coefficient current token.

To activate a calibration dump. the following procedure should be used. (It is
assumed that an RS232 terminal is connected to the voltmeter).

*
*

*

Turn the front panel calibration key to the CAL position.
Enter.
Output.RS232,ON
CALIBRATE, DUMP
The voltmeter will respond with the output shown in Figure 8.1.

VDC CALIBRATION CONSTANTS
8.04662704E-06
164.224612£-03

-834.465026E-09
1.64196003E+00

-953.674316£-09
16.4218391E+00

-298.023223E-09
164.185607E+00

-774.860382E-09
1.64381286E+03

VAC CALIBRATION CONSTANTS
327. 550067E-03
3.27523722£+00
32.7807025E+00
328. 446396E+00
3.29051217E+03

KOHM CALIBRATION CONSTANTS
8.04662704E-06
165.944119E-03

-834.465026E-09
1.65961519E+00

-953.674316E-09
16.5984867E+OO

-834.'485026E':..09
165.980795E+00

-953.674316E-09
1.66008452E+03

TOP OHMS RANGE CALIBRATION CONSTANTS
-953.674316E-09
9.90188959E+03
602.393984E-03

RATIO TERMINALS CALIBRATION CONSTANT
16.4375923E+00

ZENER CURRENT -TOKEN VALUE
068

Fig. 8.1 CALIBRATE, DUMP OUtput
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Vdc Calibration Constants These constants are given in the following
order: 0.1 Volt range zero, 0.1 Volt range high. 1.0 Volt range zero, 1.0
Volt range high. etc., up to 1000 Volt range high. The values take into
account the range factor and the digital full scale constant value of
16777216. As the 7081 is designed to produce slightly high results
before calibration. the high constants are slightly less than the full
scale value, i.e. I.OVolt range high = 1.64196003, la Volt range high =
16.4218391. etc.

Vac Calibration Constants The Vac mode has high calibration constants
only. given in the order: 0.1 Volt range. 1.0 Volt range, etc .. up to
1000 Volt range. The constants are measured at half the full scale value
and so are equal to twice the nominal values expected, i.e. 1.0 Volt
range constant = 3.27523722 which is approximately equal to 1.64 x 2.

Kohrns Calibration Constants These constants appear in the following
order: C.lk ohms range zero, D.lk ohms range high, 1.0k ohms range zero.
1.0k ohms range high. etc., up to lOOOk ohms range high. The zero
constants are obtained from the Volts dc set according to the range on
which the ohms measurement is taken. The zero constants are transferred
to the k ohms set when an NVM dump is performed.

Top Ohms Constants The -three constants for the M ohms range are given
in the order: zero, open, high. The zero is taken from the lOOOk ohm
range and the open value is derived from the reference circuit.

Ratio constant The Ratio has a calibration high constant but no zero
as any zero offsets in the circuit would be cancelled out by the
subtraction of Ratio Lo from Ratio Hi. The constant is measured on the
Ratio 10 Volts range.

Zener Current -Token Value This value represents the code sent by the
microprocessor to set up the reference zener current. It is designed to
give the diode the lowest temperature coefficient.

8.3.2 CALIBRATE, REFRESH
This command -enables a refresh of the NVM, i.e. the present calibration
constants are written back into the NVM. The sequence of operation is as
follows:

C
--
.-

*

*

*

*

*

Microprocessor checks both pages of the NVM..

Fi rst correct page is down-loaded~~o-the -RAM.

Microprocessor checks the RAM

RAM contents are written into- both pages of the NVM.

Microprocessor checks both pages of the NVM.

To activate a calibration constants refresh, the following procedure
should be adopted. (It is again assumed that an RS232 terminal is
connected to the voltmeter).

* Turn the front panel calibration key to the CAL position.
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* Enter,
Output,RS232,ON
CALIBRATE,REFRESH

* One of the following messages will appear:

REFRESH COMPLETE - refresh has been successful and no faults have
been found.

REFRESH COMPLETE NVM PAGE 1 WAS FAULTY
- refresh has been successful. Page 1 of the NVM

was originally faulty but is now correct.

REFRESH COMPLETE NVM PAGE 2 WAS FAULTY
- refresh has been successful. Page 2 of the NVM

was originally faulty but is now correct.

REFRESH FAIL RAM COpy FAIL
- refr~sh has been unsuccessful as the RAM copy is

faulty.

REFRESH FAIL NVM PAGE 1 IS FAULTY
- refresh has been unsuccessful. Page 1 of the NVM

is faulty.

REFRESH rAIL NVM PAGE 2 IS FAULTY
- refresh has been unsuccessful. Page 2 of the NVM

is faulty.

REFRESH FAIL NVM PAGE 1 & 2 ARE FAULTY
- refresh has been unsuccessful. Both pages of the

NVM are faulty.

Note: The 7081 display outputs either REFRESH COMPLETE or REFRESH FAIL.

8.4 7081 Calibration

The 7081 is sent from the factory in a fully calibrated state but, if the
unit is damaged or the specifications exceeded, re-calibration may be
required. OWing to the high accuracy of 7081, the calibration reference
values entered should be very precise. Solartron will re-calibrate the
unit if the user is unable to supply precise references.

Note: All calibration should be performed in a stable temperature
environment, i.e. variation of less than ±loC.

8.4.1 Complete Re-calibration
If a new Non-Volatile Memory (NVM) is installed in the unit, -it is
necessary to perform a complete re-calibration of 7081 using the
procedure given below.

It is assumed that an RS232 terminal device is connected to the 7081.
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* With reference to Section 8.1. set the Reset Inhibit switches to
ON and initialise the NVM.

*

*

Exit from MONITOR and set the Reset Inhibit switches to OFF.

Turn the front panel key operated switch to the CAL position.

* Insert a short circuit plug into the input socket and enter the
following command:

CALffiRATE, VOC=O.l, ZERO

*

*

*

*

*

Wait a few seconds for the unit to complete the 'zero'
calibration. then remove the short circuit plug and connect a
reference supply of approximately 0.1 volts dc to the input.

Enter:

CALIBRATED, VDC=O.l. HIGH=O.100012

where 0.10012 is th~ I exact I value of the reference supply.

Repeat the previous three steps for each of the volts dc ranges.
using a suitable reference input.

Connect an ac reference supply of approximately 0.1 volts to the
input.

Enter:

CALIBRATE, VAC=O.l, HIGH=O.l00012

where 0.10012 is the 'exact' value of the reference supply. C
--
...'

-- ;~ ~_ .......

* Repeat these two steps for each of the volts ac ranges, using a
suitable reference input.

* Remove the input lead and leave the input open circuit.

* Ent-er:

__ ~CALIBRATE;, KOHM = 10000, OPEN

*

*

*

Wait a few seconds for the unit to complete the 'open'
calibration, then connect a reference supply of approximately
10000 kohrns to the input.

Enter:

CALIBRATE, KOHM = 10000. HIGH = 10000

where 10000 is the 'exact' value of the reference.

Connect a reference supply of approximately 1000 kohrns to the
input and enter:
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CALIBRATE, KOHM = 1000, HIGH = 1000

where 1000 is the 'exact l value of the reference.

* Repeat the previous step for each of the remaining kohms ranges.
using a suitable reference input.

* Connect a reference supply of approximately 10 volts de to the
input.

* Enter:

CALIBRATE. REFERENCE, HIGH = 10.000012

where 10.000012 is the 'exact' value of the reference.

* Do not attempt to re-calibrate the zener diode. Refer to
Solartron.

8.4.2 Partial Re-calibration
If a particular range or mode requires re-calibration, it is recommended
that the NVM first be refreshed using the procedure set out in Section
8.3.2. The range/mode can then be re-calibrated as described in the
previous section.

Whenever calibration is being carried out, reference should be made to
the CALIBRATE command described in Chapter 3, of 7081 Operating Manual.
Part 2.

8.4.3 GP-IS Calibration Program
When calibrating the 7081 over the GP-IS a program is required which (a)
commands the 7081 to calibrate the necessary ranges/modes and Cb) tells
the operator when to connect the reference supplies. etc. The following
example program, written in HP9835A Basic, calibrates the 10 Volts dc
-range and could be adapted or expanded for other modes/ranges. ~o use a
program of this type, the controller must be able to perform both a
parallel and a serial poll.

10 !EXAMPLE CALIBRATION OF 7081
20 ~set up program parameters
-30 8=0
40 P=O
50 Wa1ting=O
60signa1=0
70 Rqs=6
80 Rdy=4
90 !INITIALISE 7081
100 RESET 716
110 OUTPUT 716~"INITIALISEu

120 WAIT 3000
130 GOSUB Set remote
140 PRINT IlTURN KEY TO CAL ON 7081 11

150 DISP IlPRESS CONTINUE WHEN READY"
160 PAUSE
170 ON INT#7 GOSUB Intserve
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180 CONTROL MASK 7:128
190 CARD ENABLE 7
200 OUTPUT 716;"CALIBRATE.REFRESH"
210 OUTPUT 716:"SRQ.READY,ON ll

220 S1gnal=O
230 GOSUB WaitsignallWAIT FOR REFRESH END
240 OUTPUT 716: "SRQ, OFF II

250 PRINT" CALIBRATE. VDC, 10, ZERO"
260 GOSUB Shortcircuit
270 OUTPUT 716:"CALIBRATE,VDC.I0,ZERO"
280 OUTPUT 716:"SRQ,READY,ON"
290 GOSUB Waitsignal!WAIT FOR COMPLETION
300 OUTPUT 716;IISRQ,OFF Il

310 PRINT" CALIBRATE. VDC .10, HIGH= [ref. value] 11

320 GOSUB Connect
330 OUTPUT 716:"CALIBRATE,VDC,10,HIGH=10.0 11

340 OUTPUT 716: II SRQ,READY,ON II

350 GOSUB Waitsignal!WAIT FOR COMPLETION
360 OUTPUT 716: I'SRQ,OFFII

370 DISP" lOVDC RANGE CALIBRATION COMPLETE II

380 STOP
390 Shortcircuit:!
400 PRINT It INSERT SHORTING PLUG INTO 7081 INPUT u

410 DISPlIPRESS CONTINUE WHEN READY"
420 PAUSE
430 RETURN
440 Connect:!
450 PRINTIICONNECT REFERENCE TO 7081 INPUT"
460 DISP"PRESS CONTINUE WHEN READy1t
470 PAUSE.
480 RETURN
490 Setrernote:!
500 Remote=l
510 REMOTE 716
520 LOCAL LOCKOUT 7
530 RETURN
540 Intserve:!
550 Int=Int+l
560 PRINTlIINTERRUPT#":Int
570 PPOLL CONFIGURE 716;"00001011"
580 P=PPOLL(7)
590 GOSUB Remotelocal
600-IF -BIT(P.3)<>1 THEN GOTO Endpol
610 STATUS 716;5
620 IF BIT(S,Rqs)<>l THEN GOTO Endpol
630 IF BIT(S,Rdy)=1 THEN GOTO Endtry
640 signal=l
650 Waiting=O
660 Endt ry: !
670 Endpo1:!
680 PPOLL UNCONFIGURE 716
690 GOSUB Rernoteloca1
700 CARD ENABLE 7
710 RETURN
720 Wai tsignal : !
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730 Waiting=l
740 Idle=O
750 Repeatwai t : !
760 Idle=Idle+l
770 DISP lIStatus:Waiting for interruptll:Idle
780 IF Signal=O THEN GOTO Repeatwait
790 Signal=O
800 PRINT 11 11

810 RETURN
820 Remotelocal:!
830 IF Rernote=O THEN GOTO Elseremote
840 GOSUB Set remote
850 GOTO Endremote
860 Elseremote:!
870 GOSUB Set local
880 Endrernote:!
890 RETURN
900 -Set local : !
910 Rernote=O
920 LOCAL 7
930 RETURN
940 END -"

Lines 10 to 80 - set up the program parameters, i.e. serial poll and
parallel poll registers, waiting flag for the background routine,
interrupt acknowledge flag and serial poll bits.

Lines 90 to 130 - initialise the 7081 and set it to remote.

Lines 140 to 380 - calibrate the 10 Volts de range.

Lines 390 to 430 - 'Shortcircuit l subroutine to tell the operator to
insert the shorting plug.

Lines 440 'to 380 - 'Connect' subroutine to tell the operator to connect
the reference supply.

Lines 490 to 530 - ,Set remote , subroutine to put 7081 into remote.

Lines 540 - 710 - 'Intserve l subroutine for servicing interrupts.

Lines 720 to 810 - IWaitsignal 1 subroutine which is a background routine
used when the controller is waiting for 7081 to produce interrupts.

Lines 820 to 890 - I Remoteloca1I subroutine which decides if 7081 was in
remote or local and returns -to its previous state.

Lines 900 to 940 - ISetlocal ' subroutine which sets 7081 to local.

8.5 Self Test

If 7081 fails the self test, initiat~d by either pressing the front panel
self test control or sending the Test command via one of the interfaces,
the area of failure can be investigated using the MODE Command.
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MODe, TEST Ovdc

MODe,TEST lOvdc

MODe,TEST Kohm

MODe, TEST Ac

0053g/0825g/GAM

measures the integrator zero and outputs the
results.

measures the reference voltage. A value of
approximately 10 volts should be output. Values
in the region of 9.8 to 10.2 volts are acceptable.

measures a resistor in the V-to-T converter
circuit. A value of 166 Kohms should be output.

the reference forcing waveform is attenuated to a
lOOrnV square wave and passed through the ac
circuitry. Readings of lOOmV ± 10% should be
obtained if the circuits are operating correctly.

8 •.14 c._



CHAPTER 9
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9.1 Introduction

This chapter provides a comprehensive setting-up procedure which may be
necessary after rectification and/or component replacement on the
voltmeter.

9.2 Test Equipment

The test equipment listed below should be available to carry out
setting-up procedures.

(a) Oscilloscope (20MHz bandwidth)
(b) Digital Voltmeter (eg Type 7060)
(c) Calibrator
(d) Variac Transformer
(e) Silent 700 (or similar RS232 terminal)
(f) RS232 Cable
(g) Frequency Counter (e.g. HP5l35A)
(h) 240V/400Hz Power Supply Unit

9.3 Safety

The instrument should be disconnected from the mains supply before any
attempt is made to remove the printed circuit boards.

9.4 Printed Circuit Board 4 Test

* Ensure that the following links are fitted depending upon the RAM
used:-

RAM 1 2 3 4 5 6 7 -8 16

5516/6117 In Out In OUt In OUt In Out OUt
6116 Out In In Out .In OUt In OUt Out
6264 Out "In OUt In OUt In Out In Out

-

*

*

*

*

*

Check that the printed circuit board is correctly connected to the
fo1lowing:-
Printed Circuit Board 3 via PLl
GP-IB Socket via SK412
Printed Circuit Board 8 via SK4l4.

Switch on the voltmeter and check that 11 INITIALISED 11 appears in the
display.

Switch off and then on again, and check that lIRF;SUMED" appears in the
display. (This assumes a fully calibrated printed circuit board 5).

Press the front panel Jlinitialise" control and check that
11 INITIALISED " appears in the display.

Set the GP-IB address switch to address 7. Switch off and then on
again. and press the 1l1ocalll control. "GP-IB ADDRESS=7 11 should
appear in the display.
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* Set the address switch to address 16. Switch off and then on again.
and press the "local" control. IIGP-IB ADDRESS = 16 ft should appear in
the display.

9.5 Printed Circuit Board 6 Test

All measurements are relative to OV "MYTCHETT" with oscilloscope settings
of [\div]. [\div], [trigger=].

* Check that the printed circuit board is correctly connected to the
following:
Printed Circuit Board 5 via PL501, PLS02
Ratio/Reference socket via PL603

Switch the voltmeter on and connect
2rns. Line) to TP402 JlCHOPPER O/pll.
the ranges:
spikes <lV peak
noise <O.SV peak

an oscilloscope (set to 500mV,
The observed results should be in

*

*

*

To check the main amplifier offset, connect a digital voltmeter (set
to Vdc) to TP403 IIDEMOD O/P". The digital voltmeter result should be:
-IQV < reading < +lOV

To set the ac offset voltage. connect the digi-tal voltmeter (set to
Vdc) to TP705 IlBUFFER O/P" and adjust RV701 until -lOOl./V <
reading <+lOOlJV.

Connect the calibrator Low to SI right second pin back and calibrator
High to SI left, second pin back. With the digital voltmeter set
first to Vdc, check 'the ranges shown below:-

7081 Setting

lOOmV, lV, 10V dc
100V dc
100mV, IV, ac
lOV ac

-Expected Digital Voltmeter Result

Zero < 10~Vt full scale +0\ to +4%
Zero < ImV t full scale +0% to +4%
Zero < 500~V, full scale +0\ to +4%
Zero < 50rnV, full scale +0% to +4%

*

*

*

*

Connect a IV. 1kHz source and press the 7081 front panel V- control.
~With an+oscilloscope (set to 20mV, 5ms, External) connected ..to ·TP752
"CHOPP~R BALANCE ll

• trigger from R779. adjust RV751 IlBALANCE" until the
flattest trace is achieved.

Connect a IV, 100kHz SOUrce and adjust RV752 to give a reading of 1.00000
± 20 bits.

Connect a IV, IMHz source and adjust RV753 to give a reading of 1.00000 ±
100 bits.

Repeat the previous two steps.
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9.6 Assembly Check

* Ensure that links I. 3. 4. 5. 6. 7 and 8. on printed circuit board 3.
are installed.

* Check that the following split pads. on printed circuit board 5. are
made:- 201. 202. 501. 801. 802, 803. 804. 805. 806, 807. 808. 809.
901, 902. 903. 904.

* Set the mains power selector to 240V and check that a 200mA fuse is
installed.

* Set the GP-IS address to 18. 1e

x X I X
X X X X I X

ON
OFF

* . Set 51, on printed circuit board 3. as follows:-

ON

x

x

x
X

x

x
X

X

OFF

*

*

'Check that the shorting clip (printed circuit board 3) has been
removed from TR2.

Set SI. on printed circuit board 5, as follows:-

*

6801lJP

ON OFF
X

X

X

X

X

X

Check that printed circuit board
RUNJCALswitch via PL3
Keyboard via PL2
Printed Circuit Board 1 via PL6
Printed Circuit Board 5 via SK51

6303lJP

ON OFF
X

X

X

X

X

X

3 is connected to the following:-
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*

*

*

*

RS232 Socket via PL5
Minate Socket via PL4
Transformer via PL51, PL52
Beeper via TP3, TP4
QV Earth via TP53.

Check that printed circuit board 4 is connected to the following:­
Printed Circuit Board 8 via SK414.
GP-IS Socket via SK412
Printed Circuit Board 3 via PL1:

Ensure that printed circuit board 5 is connected to printed circuit
board 3 via SK901. Also check that the orientation of IC8Dl and
IC826, on printed circuit board 5. is correct. as their orientation
should be the reverse of all the other rcs.

Ensure that the shorting clips are removed from TR2D3. TR2Q4. TR603,
TR605, TR6l0 (pr'inted circuit board 5).

Check that printed circuit board 6 is connected to the following:­
Printed Circuit Board 5 via PL501, PLS02, PL504.
Ratio Socket (High. Low) via -.PL603 (TL1, TL2).

9.7 Power Supply and Digital Checks

* Connect the 7081 power input to a variac and gradually increase the
input to 240V. lINVM FAIL II should be displayed but IlCAL INCOMPLETE II

•

"INITIALISED or "RESUMED" are also acceptable.

* Check that there are no missing or additional display segments.

* Check the keyboard operation by pressing each key and listening for
a 'Ibeepll.

* Ensure that the LED annunciators work.

* Press "initialise ll followed by ItDIG FILT II
• The 11 compute 11 LED should

light.

* Press lIV lI followed by "VII. The second beep should be twice as
long as the first .

.* C0nnect the 7081 to a variac source. Set the variac fi rst to 216
and then to 264V, and check. using a digital voltmeter, that each of
the following test point voltages is within the stated range:-

Printed
Measure Across Low Mains Input High Mains LimitCircuit Board

3 TP53-56 24 35
TP54-55 24 35
TPS3-IC52 pin 1 38 42
TPS3-D58 cathode 4.75 5.25
TPS3-D53 cathode 4.75 5.25
TP53-D60 cathode 11.4 12.6
TP53-D61 anode 11.4 12.6

0053g/0491g/GAM 9.4 c:.



(
Printed Measure Across Low Mains Input High Mains LimitCircuit Board

5 TP903-D904 cathode 29 45
TP903-901 25.6 28.4
TP903-902 14.2 15.8
TP903-904 -14.2 -15.8
TP903-906 -25.6 -28.4
C609 36 53
TP604-606 35 39
TP604-603 -23.7 -26.3

* Connect normal 240V ac mains power (increase mains from zero using a
variac each time) and check that the voltage across IegOl left hand
pin and TP903 is not less than +17.5V. Repeat test with 198V ac
input on the 220V setting.

* Change to a 400mA fuse and repeat step 8 for l08V ac input on the
120V ac setting and 90V ac input on the lOOV ac setting.

* Refit 200mA fuse and return to the 240V setting.

* Connect a Silent 700 to the RS232 port. Set the Silent 700 NUM, LOW
SPEED and HALF DUP switches OFF and the ON LINE switch ON.

Type: OUT.RS,ON:MEAS,SING

One result .should .be printed out.

* Connect frequency counter ground to ·printed circuit board 3 TP2 and
probe TPl. Adjust C3 for a frequency in the range of 32767.99 to
32768.01Hz.

Set up date by typing on the Silent 700, for example: DATE = .14,3,83

Set up the time by typing, for example: TIME = 14,2~

Check that the values have been accepted by typing

TIME7:DATE7

* Press "initialise ll
• The display should return with "NVM FAIL II

•

9.8 Analogue Checks

*

*

Phase Locked Loop Frequency Set a .bench supply to +2.SV. Connect
the low terminal to TP904 and the high (+2.5V) to the negative end
of C806. Connect the low terminal of a frequency counter to TP904
and probe IC835 pin 5. Adjust C807 for a frequency between 5.2lMHz
and 5.27MHz.

Using a high impedance voltmeter (e.g. 7060) monitor the voltage at
the negative end of C806 with respect to TP904. The voltage should
settle to .2.5V ± 0.3. Adjust Ca07 to correct. if necessary.

0053g/0491g/GAM 9.5







10.1 INTRODUCTION

This chapter contains detai-1ed .engineering d,rawings for all of
the main assembly parts of the 7081/7071 digital voltmeter. The
components that make up each assembly part are referenced with an
item number. which corresponds to a"Solartron part number, given
in the Assembly Parts List.
When ordering spare parts it is essential t~ quote the instrument
serial number, located on the rear panel of the instrument, as
well a full descriptiQn of the assembly drawing and the component
part required 1n that 'drawing.
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INDEX

+5V Supply, Earthy Power Supply. 3.10
t12V Supply. Earthy Power Supply. 3.10
+40V Supply. Earthy Power Supply, 3.10
7081 Calibration. 8.9

Absoluter, RMS Converter. 6.5
AC Attenuator and Buffer. 6.4
AC RMS Converter, 6.5
Address Bus and Data Bus, Microprocessor Set. 4.2
Address Decoders, 4.2
Amplifier OUtput Limit, 6.3
Analogue Checks, Setting Up Procedure, 9.5
Annunciator Clock Signals, 2.1
Annunciators. 2.1
Assembly Check, Setting Up Procedure, 9.3
A-to-D Converter, Functional Description, 1.3
Attention (ATN), GP-IS Signal Lines, 4.9
Attenuator, 6.1

Bidirectional Data (DO-D7), GP-lB Signal Lines. 4.8
Bus Management Lines, GP-IS Signal Lines, 4.9
Byte Transfer Lines (NDAC, NRFD, DAV). GP-IS, Signal Lines, 4.9

CALIBRATE, DUMP. Calibration Commands, 8.7
CALIBRATE, RE~RESH. Calibration Commands, 8.8
Calibration Commands. 8.7
Calibration, Complete, 8.9
Calibration Messages, 8.6
Calibration, Partial, 8.11
Calibration Program, GP-IS, 8.11
Channel 0, Direct Memory Access (DMA), 4.5
Channel 1, Direct Memory Access CDMA), 4.6
Chip Select (CS), GP-IB Signal Lines. 4.8
Circuit Reference, ComPonent Parts List Abbreviations, 7.1
Clock Divider, 5.6
Clock Input (CK), GP-IS Signal Lines. 4.9
Clock Oscillator, 5.7
Component Parts List Abbreviations, 1.1
Component Types, Component Parts List Abbreviations. 7.1
Converter, RMS. 6.5

D-A Converter. Analogue Checks, 9.6
Data Input, Display, 2.1
DC Ranging , 6.2
DIOI to DIDa, GP-IB Signal Lines, 4.9
Digital Section, Functional Description, 1.3
Direct Memory Access (DMA) , 4.4
Display, 2.2
Display Error, 1.5
Display Interface, 3.6
Display Statement, 1.5

Earthy Monitor, Monitor Command, 8.1
Earthy Power Supply, Power Supplies. 3.9
End or Identify (EOl), GP-IB Signal Lines, 4.9
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Fault Diagnosis Guide. 1.4
Floating Link. 3.1
Floating Monitor. Monitor Command, 8.3
Floating Power Supply. Printed Circuit Board- 3, 3.11
Floating Power Supply. Printed Circuit Board 5. 5 8
Functional Description. 1.2

Glug Counters. 5.4
GP-m Address Selection. GP-IB Interface, 4.8
GP-IB Interface. 4.7
GP-IS Signal Lines. GP-IS Interface, 4.8

Interface Clear (IFC), GP-IS Signal Lines. 4.9
Interpretin~alibrationConstant Data. Monitor Command. 8.4
Interrupt (INT). GP-IS Signal Lines. 4.9
Interrupt Request (IRQ). Microprocessor Set. 4.1
Input Amplifier. 6.2
Input Protection. DC Ranging. 6.2
I/O Clock. 3.8

Keyboard Interface. 3.5
KOhms Calibration Constants, CALIBRATe. DUMP, B.B

Link Handshake. Floating Link. 3.1

Microprocessor Set. 4.1
Minate Interface. 3.4
Monitor Command. 8.1

Negative Acknowledge, Floating Link. 3.2
Non-Maskable Interrupt (NMI), Microprocessor Set. 4.1
Non-volatile Memory (NVM), 5.7

Ohms Circuit , 5.4

Parts List. General Assembly, 7.29
Parts List. Printed Circuit Board 1. 7.2
Parts List, Printed Circuit Board 3. 7.3
Parts List. Printed Circuit Board 5. 7.8
Parts List, Printed Circuit Board 6, 7.18
Parts List. Printed Circuit -Board 8. 7.26
Parts List, Printed Circuit Board 14, 7.27
Phase Locked Loop Frequency, Analogue Checks, 9.5
Power Fail Detect. Power Supplies. 3.11
Power Rails, Presentation of Information. 1.1
Power Supplies, 3.10
Power Supply and Digital Checks. Setting Up Procedure, 9.4
Power Supply. Functional Description. 1.4
Power Up Sequence, Floating Link. 3.2
Presentation of Information. 1.1
Principles of Operation, 1.2
Printed Circuit Board 4 Test, Setting Up Procedure, 9.1
Printed Circuit Board 6 Test, Setting Up Procedure, 9.2
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Ranging, DC Ranging, 6.2
Ratio Circuit, 5.3
Ratio Consants. CALIBRATE. DUMP. 8.8
RD, GP-IS Signal Lines. 4.8
Read/Write (R/W)J MicIop~ocessor Set. 4.1
Readings INoisy', 1.7
Readings 'Wrong', 1.7
Reference Voltage, 5.3
Reference Voltage, Analogue Checks, 9.6
Register Select (RSa, RSl, RS2). GP-IS Signal Lines, 4.9
Remote Enable (REN), GP-IS Signal Lines, 4.9
Reset, 3.9
Reset. GP-IS Signal Lines. 4.9
Reset (RESET-), Microprocessor Set, 4.3
RS232 Interface, 3.2

Safety, Setting Up Procedure, 9.1
Self Test, 8.13
Self Test Fail, 1.6
Service Request (SRQ), GP-IS Signal Lines, 4.9
Signal Conditioning, Functional Description, 1.3
Split Pads. Presentation of Informatlon, 1.1

Test Equipment, Setting Up Procedure, 9.1
Test Points, Presentation of Information, 1.2
Test Points, Printed Circuit Board 3, 3.13
Test Points, Printed Circuit Board 4. 4.10
Test Points, Printed Circuit Board 5. 5.8
Test Points, Printed Circuit Board 6, 6.8
Top Ohms Constants. CALIBRATE. DUMR, 8.B
Transmit/Receive Control Signals (T/Rl & T/R2) , GP-re Signal Lines. 4.9

Vac Calibration Constants, CALIBRATE, DUMP, 8.8
Vdc Calibration Constants, CALIBRATE, DUMP, 8.8
V-to-T Converter, 5.1

Wakeup, Floating Link, 3.1
WR, GP-IS Signal Lines, 4.8

Zener Current Token Value. CALIBRATE. DUMP, 8.8
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